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Ray Kent describes the construction of
Lassie - not a reincarnation of a
famous dog! - but a rather useful
piece of test equipment.

0 to 60 Hour Start/Stop Timer
John Mosely constructs this mains
switching timer from Velleman.

Magnetometer
In part 2 Gavin Cheeseman describes
the construction of a magnetometer.

Wind Speed, Directlon and
Temperature Indicator - Mark I
In part 1, Dr. Mike Roberts describes
an upgrade to the excellent Maplin
Weather Station project - providing
both cost reduction and performance
improvement.
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Uri Geller’'s Extended Reality
Uri recounts some very unusual and
extraordinary photographs.

Cavorting with Chaos
Douglas Clarkson explores the unknown
in part 1 of this mind-bending article.

Blo-Feedback with Electronic
Enhancement

In this second part, David Clark looks
at the biological and bio-electrical
contribution to bio-feedback with
electronic enhancement.
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Easy Web Page Creation

In part 1 of this new series, Mike
Holmes Introduces HTML, and helps
you to create your first web page.

Future Reusable Space
Vehicles and the International
Space Station

In this first of a two part article,

Dr. Chris Lavers describes the latest
developments In space launchers

Bell Labs -

75 Years Of Innovation

Gregg Grant looks at the history of this
pioneering research establishment.

PC Security
In part 3, Mike Bedford investigates
the dreaded virus!

Using Voltage Reference and
Temperature Sensor ICs In the
opening episode of this 3-part series,
Ray Marston shows how to use various
popular 'voltage reference' ICs.

The New Cambridge Store
Manager Mark Stephens recalls the
grand opening of Maplin’s latest store.
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which will include sites that we believe are of particular

interest to our readers. Also for those who wish to
produce their own web pages, we start a new series from Mike
Holmes - Easy Web Page Creation - which takes you step-by-
step from initial requirements to producing web pages.

Dr. Chris Lavers starts a two part article on Reusable Space
Vehicles and the International Space Station. What is
surprising is just how near this technology is to becoming a
reality. In previous articles Chris has looked at propulsion
systems, and as a result, the prospects for space travel in the
next century look very exciting.

Much of the advancement in electronics can in many ways be
attributed to the ground-breaking and pioneering work that took
place at the Bell Laboratories in the USA. Gregg Grant recounts
the 75 year history of this renowned research establishment.

Maplin Stores

Maplin gntinues its rapid growth with the opening of the
Cambridge and Holborn, London stores. In the coming months
stores will open in Dublin, Aberdeen, Solihull and Croydon. We
will keep you informed of locations and opening dates, and all
further planned locations.

Finally..

Our congratulations go to the 15 tucky winners who each have
one a pair of adult tickets to the 1999 Royal International Air
Tattoo at RAF Fairford, Gloucestershire on the 24th/25th July.
We are sure they will have a memorable day out. Winners
names will be found on page 78.
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Casio Introduces

New Digital Camera

The new Casio QV-7000SX digital camera has a resolution of 1.32
million pixels and offers features such as the ability to shoot a mini-
movie of up to 12.8 seconds, with instant play back, HTML
functionality, future and past shooting and panoramic image capture.
For further details, check: <www.casio.co.uk>.
Contact: Casio, Tel: (0181) 208 0948.

MGI Turms PC mto Digital VCR

MGI PURE Digital Interactive Video
and Audio (DIVA) is a four-in-one
software suite that transforms a
Pentium Ill processor-based PC
into a sophisticated digital home
entertainment centre. Complete
with the first ever software-based
digital video recorder designed for
the PC, the suite also includes a
DVD and audio CD player and
time-shift capability.

Using PURE DIVA, users can

instantly replay live TV, zoom, pan,

pause, fast-forward and rewind
from within the software - either
on their PC screen or on their TV
set using a remote control.

This means that having seen,
for instance, a controversial
refereeing decision in a live
football match, the viewer can

: pause the broadcast, rewind back
i to the ‘incident’, zoom in for a

closer look, and pan through the
scene to check what happened in

. a matter of seconds. Once the

score has been settled, the user

: can then fast-forward through the
: time-shifted match until they

retum to ‘real time’ viewing.

Similarty using the time shift
facility, the avid film fan recording
a movie from 9pm to 11pm,

: having come home eary at 9.30pm,

now no longer needs to wait for

: the film to finish, but can simply
© start watching while DIVA continues

to record the rest of the film.
For further details,

check: <www.purediva.com>,
Contact: MG,

Tel: (01869) 323275.
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Intel has introduced the S30MH7
intel Pentium [ processor. “The
Pentium HI processor is
designed to power an Internet
experience filled with rich audio.
video. animations and 31 that
make information come alive

MHz Pentium I}

A

p en\‘um se®

For users who interact with the
Internet or data-rich applications
the most important advinces are
the Pentium 1 processor's high
clock speed and its Internet
Streaming SINMID Extensions - 70
new instructions that dramatically

. enhance the performance of

advanced imaging. 3D. streaming

: audio. video. and speech

recognition applications
For turther details.

check: <www.intel.com>.
Contact: Intel. Tel: (01793) 403000

h \

Microsoft, Xerox to Bridge Digital and Paper Worlds

Microsoft and Xerox have got in
1o bed together in a bid to
accelerate the pace and simplify
the process for shanng knowledge
in the mainstream office.

Announced by Microsoft
president Steve Ballmer and
Rick Thoman, president and
CEO of Xerox. This collaboration
links the Microsoft vision of the
digital nervous system and the
Xerox vision 1o bridge the paper
and digital worlds to streamline
information management.

In particular, Microsoft and
Xerox have agreed to share
technology and work together to

create new collaboration and
communication solutions based
on Microsoft Windows NT
Embedded and Exchange
Server, leveraging the powerful
capabilities of the Xerox
Document Centre Systems.

The vision of the paperless
office continues to change as
digital technology evolves. The
collaboration between Xerox and
Microsoft offers further proof
that the future of the digital
world is one that combines
paper and digital worlds in a
seamless manner, not one
where paper is eliminated.

By working together, Microsoft
and Xerox are enhancing their
commitment to the enterprise
by linking the industry's leading

. gateway for paper and digital

documents, the Xerox
Document Centre System, with
Microsoft Exchange Server 5.5,
the leading messaging and

: collaboration server on the

market today.
For further details,
check: <www.microsoft.com>
Or <www.Xxerox.com>.
Contact: Microsoft,
Tel: (0345) 002000 or Xerox,
Tel: (0800) 454197.

Analysts Foresee
Telecoms
Restructurin

Analyst house Ovum has wamed of
a radical redefinition of the global
telecoms landscape as the industry
moves from a business model
where bandwidth is scarce and
expensive, to one where bandwidth
Is potentially plentiful and,
therefore, extremely cheap.

Ovum predicts that this change
will invert existing pricing models
and create new market structures
with new types of players, as well
as transforming the operational
and organisational make-up of
today's operators.

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

Contact: Ovum
Tel: (0171) 312 7318.

IBM and Nintendo
Play Games

IBM and Nintendo have
announced a £600 million
technology agreement which will
see IBM build the processors for
Nintendo's next home video game
console, code-named ‘Dolphin’.

IBM will design and
manufacture a unique 400MHz
central processor featuring
IBM's industry-leading 0.18-
micron copper technology. The
chip, dubbed the ‘Gekko’
processor, is an extension of the
IBM PowerPC architecture.

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

Contact: IBM,
Tel: (0990) 426426.

HP LaserJet

Printers Celebrates
15-Year Milestone

Since therr introduction in 1984,
Hewlett Packard (HP) has sold
more that 35 million Laserlet
printers worldwide. Launching the
desktop-laser-printer revolution, the
original HP LaserJet printer offered
a fast, quiet altemative to the dot-
matrix and daisywheel printers of
the time. Laser technology and
HP's Printer Control Language (PCL)
also offered superior print quality.

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

Growth Spurt for

European Home
PC Market

Spurred in part by the sale of
lower-priced personal computers
into the home market, European
PC shipments in the first quarter
of 1999 increased 20% over the
first quarter of 1998, according
to Dataquest.
For further details,
check: <www.dataquest.com>.
Contact: Dataquest,
Tel: (01784) 431611.
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IBM and Philips
Collaborate on
Speech Recognition

Philips and IBM have entered a
cross-licensing agreement under
which IBM will license to Philips
its software that turns text into
speech, and Philips will license
IBM its software for turning
speech into text. In addition, the
two companies will work together
to establish standards for using
speech software on handheld
computers made by Philips.

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

Sony Squeezes
Billion Bits of Data
on a Square Inch

Sony has announced a breakthrough
in tape recording density, by
demonstrating the ability to store
one billion bits of data on a square
inch of tape. This achievement was
made possible by incorporating the
first use of magneto resistive heads
in a helical scan tape mechanism
and demonstrates the viability of
Sony's next generation of AT (AIT-3),
which is set to provide 100GB of
uncompressed data in a compact
media cartridge and 3.5 inch drive
form factor.

For further details, check:
<www.sony . com/storagebysony>.

Contact: Sony, Tel: (0990) 111999.

Be Operating

System and BeOS
Bible Bundle Offer

Be, the developer of the digital
media Be Operating System
(Be0S),has bundled BeOS
Release 4.0 and reference
guide, The BeOS Bible, for
around £50. Be develops BeOS,
an operating system that
provides a rich user experience
especially for people who handle
high bandwidth digital media,
such as graphics, audio and
video, in real-time on personal
computers and Web devices.
For further details,
check: <www.beos.com>,
Contact: Be,
Tel: +33 1 55 91 77 30.

Stop Using
Start to Stop

Softwrights’ Stop Button utility
claims to take the pain out of
shutting down Windows 95. One
click on the program's icon at
bottom-right comer of screen does
it all. This is quicker and less
frustrating than the standard seven
step Windows shutdown procedure.
A demo version of the utility is
available from Softwrights’ Web site.

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

Contact: Softwrights,
Tel: + 1 313 278 0127.

Launched by
Probatics

Personal Robot

Designed for home or office, a
new personal robot has been
launched by Probotics. Called
Cye, the compact personal robot
can do a wide variety of tasks
such as carry dishes, deliver
mail, lead guests to a conference
room and vacuum the carpet
Using wireless communications
technology, Cye is controlled by
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Map-N-Zap, an intuitive
graphical user interface (GUI)
loaded on any PC

With its PC based interface
users can Drag-N-Drive Cye on
the screen and map out its
environment. Cye can easily
move around a home or office
and learn how to navigate a new
room in minutes. At a speed of

three feet per second, Cye
quickly moves around any room,
pulling the optional wagon or
vacuum attachment. But Cye is
not cheap. The robot costs over
4400 direct from Probotics.
For further details, check:
<www.personalrobotics.com>.
Contact: Probotics
Tel: +1 516 767 8390.

Intel Has

StrongARM
for Internet

Devices
Intel has disclosed details of its
next generation StrongARM
technology, designed to accelerate
the development of advanced
handheld computing products,
enable new classes of low
power, high performance Intermet
access devices, and enhanced
Intemet backbone products.

Based on current estimates,
the next generation StrongARM
technology is expected to
deliver two to three times the
performance of the current
StrongARM generation while
keeping power consumption
below one-half watt. At speeds
of 150MHz to 600MHz, next-
generation StrongARM processors
should deliver performance that
scales from 185 to 750 MIPS
while consuming only 40 to
450mW respectively.

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

Contact: Intel
Tel: (01793) 403000.




Radio Chip Company Spins Out of Cambridge Consultants

Cambridge Silicon Radio (CSR) has been spun out
of Cambridge Consultants with £5.9 million backing.
Venture capitalists 3i, Amadeus Capital Partners and :
Gilde IT Fund have provided the investment to
establish CSR, a new company focused on the
single-chip short-range radio market.

The founding team of James Collier, Phil
Q'Donovan and Glenn Collinson and several others
from Cambridge Consultants will build CSR as a
fabless silicon supplier, designing and engineering
integrated circuits, whilst subcontracting manufacture

and test to silicon foundnes in Europe and Asia.
CSR will design and bring to market single-chip
short-range radios which allow wireless
communication between a plethora of products
including mobile phones PDAs and PCs. CSR

claims that it will be the first company to offer a

fully integrated 2.4GHz radio, baseband and
microcontroller solution on a single CMOS chip.
For further details, check:
<www.cambridgesiliconradio.com>.
Contact: Cambridge Silicon Radio, Tel: (01223) 424167.

2.5 Gigabytes on a Penny

An IBM breakthrough in
magnetic-storage disk technology
will allow 20 billion bits of data
(about 2.5 gigahytes) to fitina
square inch of disk space. That is
three-and-a-half times the top
densiy of currently available
products, and is the equivalent of
about 2,500 novels.

The photo shows two scans
from a magnetic force
microscope. The bottom scan
shows magnetic bits that IBM's
disk drive experts recently
wrote on a computer hard disk
at the world record densitv ol

BigFoot is a fully walking biped
robot from Milford Instruments.
Based on the Parallax Stamp
processor, it walks by shifting
weight between its two feet
whilst stepping forwards,
backwards or turning right or
left. Twin toe switches provide
obstacle detection.

20 billion per square inch
Above it for comparison is a test
pattern written at 6.4 billion bits
per square inch, which is the
wpical density of a disk drive
currentlv in use todav.

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

Contact: 1BM. Tel: (0990) 426426

T
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BigFoot is supplied programmed
but this can be changed using PC,
programming cable and supplied
software application. The full kit is
priced £79.95.

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

Contact: Milford Instruments,
Tel: (01977) 683665.

Electronic
Device May
Blow Whistle
on Referee
Inconsistencies

A new electronic device
developed for the US sports
market may put an end to
refereeing inconsistencies in
many popular spectator sports
in the UK. The handheld device
which retrieves and replays
video signals from instant reply
machines to enable officials to
double check their decisions
can be carried by referees.
linesmen. umpires and the like.

It is being developed for
American Football and other
spectator sports that use instant
replayv techniques, but its makers
believe it could prove valuable
for a wealth of other sports that
experience controversial
decisions on the field of play.

To produce the Scanz
Scannor, Cadence has teamed
up with Scanz Communications
in multimillion-dolliar contract
that will see Cadence provide
comprehensive electronic and
mechanical design services.

One target market for the
device is British football. with
Premiership referees having
suffered swathing criticism for
what have been populariy
perceived as hugely inconsistent
decisions

Cadence, which has its major
design centre in Livingston,
Scotland, was selected by Scanz
for the design project because of
its breadth of design expertise
and its proven ability to help
companies bring electronics
products to market quickly

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

Contact: Cadence.

Tel: (01344) 865425

Get Ahead in IT

Graduates looking to work in IT
can maximise their chances and
first year eamings using a new
guide from DPP International.
The IT recruitment specialist has
produced a booklet aimed at first
and second jobbers, outlining
important dos and don'ts in the
quest for a well-paid IT job.

The guide tackles areas such as
what constitutes useful experience
in the eyes of employers, from
sandwich years to extemal
interests/projects. The booklet
also outlines the level of technical
expertise expected by companies.
Graduates are given tips on the
type of questions worth asking a
prospective employer.

For further information,
check: <www.dpp.co.uk>.

Contact: DPP International,
Tel: (0181) 332 2555.

M Announces
VI9E Processor

ARM has announced a new
processor core, the ARMSE
processor targeted at applications
that require a mix of control and
digjtal signal processing (DSP)
capability. The ARMSE processor's
trade-off between DSP and
controller performance is difficult to
achieve in a traditional system,
which uses a separate DSP and
microcontrolier.

Applications which will benefit
from this enhanced signal
processing capability include hard
disk drives, digital video disk (DVD)
drives, mobile telephony, modems,
personal digital assistants (PDAs),
Internet appliances, voice
recognition, automotive and
industrial control systems.

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

Contact: ARM,

Tel: (01223) 400400.

-

Cambridge

Researchers Tout
New Memory Chip

A team of Cambridge University
researchers funded by Hitachi
has announced a breakthrough
in memory technology, making
possible a chip the size of a
thumbnail capable of holding all
the sounds and images of a full-
length feature film.

The Hitachi-Cambridge
partnership has been pursuing
single electron memory chip
technology for the past 10
years. The powerful new chips
consume very little power,
making them ideal for palm
computers, cell phones and
other mobile devices, and retain
their memory for up to 10 years
when the power is switched off.

Hitachi scientists in Japan are
converting the Cambridge
technology into a form suitable
for mass production, and the
new chips are set to be
commercially available in 2005.

For further details, check:
<www.hitachi-eu.com>.

Contact: Hitachi,

Tel: (01628) 585 000.
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Wang Goes Dutch

Dutch IT company Getronics has
acquired struggling Wang for about
£1 billion. The deal will make
Getronics the top IT service provider
in Europe, and give the company a
significant presence in the US.
Wang is one of the best-known
names in the computer industry,
but filed for bankruptcy protection
in 1993 and has been struggling to
redefine itself ever since.

For further details,
check: <www,wang, com>,

Contact: Wang,

Broadcom Chip Is
Fastest Over Copper

Broadcom has demonstrated a
new chip that can send data
over existing copper-wire lines
at least 10 times faster than is
currently possibie. The chip can
send data at speeds of up to
1Gbps per second, compared to
the current average of about
10Mbps to 100Mbps per second
and will provide faster Internet
connections and telephone
services without the need for
fiber-optic lines.

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

Contact: Broadcom,
Tel: (01709) 579770.

Digital TV Give Away

British Sky Broadcasting has
announced plans to give away the
set-top boxes used to receive its
new digital television channels. The
equipment giveaway will remove all
possible barriers to digital take-up.
BSkyB, which faunched 140 digitai
channels last year, also announced
that it would begin offering free
Intemet access plus a 40%
discount on BT phone service.
For further details.
check: <www.bskyb.co.uk>.
Contact: BSkyB,
Tel: (0171) 705 3000.

Venture Capital

Fund for Chip
Designers

Intel will be the lead investor in
an alliance formed to foster
companies capable of designing
the next generation of Intel
microprocessors. Intel will
contribute £60 million of a £180
million venture fund to be used
for that purpose. Intel's next
chip will be the 64-bit
microprocessor called IA-64.

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

Contact: Intel,
Tel: (01793) 403000.

Apple Introduces
Mac 0S 8.6

Mac OS 8.6, an update to the \
Macintosh operating system |
provides a more powerful
Sherlock search feature;
increases svstem stability; and
delivers significantly improved
batterv life for PowerBook users.
Mac OS 8.6 is available as a free
update for Mac OS 8.5 customers

What Not to Do When You Lose Your Data

Ontrack has introduced a series of frequently asked
questions (FAQs) to help users react effectively
when faced with data loss. Many people are
confused by the software packages available on the :
market and the range of recovery services on offer.
This often results in panic when trying to recover
the data on their own, without professional advice.
The FAQs resolve these issues and include
advice such as the typical causes of data loss and :
00 00 0000000000000 OROOOOSOEOROEONOSEOSEOSEOSOEOSEOIEOSONOEOSNOEOSNEOSEOEONEONEOSEOSEOND

Best of Both Worlds Camera Combination

The Fuijifilm MX-2900 a new
camera features a 2.3 million
pixel resolution and a 3x optical
zoom lens. The digital camera
melds the traditional look and
feel of a 35mm SLR camera with
a consumer digital camera.

With an increased focus on
several progressive photographic
features, such as a hot shoe
mounting for an external flash
along with optional 43mm filter
and 28mm wide angle
attachments, Fujifilm has
answered the call for a
consumer maodel with greater
image capture corxrols.

To compose professional
looking shots, the full-featured
MX:2900 gives the user the
power to adjust shutter speeds
and select aperture settings,
while the camera's manual mode
allows for the examination of

Telecoms firms have joined
forces to manage major changes
to the nation's telephone
numbering system. Oftel first
announced the changes to the
national code and numbering
system in January 1997. But
new research shows three in
four consumers and three in
five businesses are unaware of
the changes.

Now the National Code and

and can be downloaded from
Apple UK's Web site.
For further details |

check: <www.apple.com/uk>.
Contact: Apple
Tel: (0870) 600 6010.

: making these numbers easily

how to react. They also cover the length of time it |
takes to get data back and how users can prevent
loss occurring again in the future.
Other subjects addressed by the FAQs include

the varying costs of recovery, the state of the hard
drive after data retrieval has taken place and what
: to do if your hard drive is making a strange noise. \

For further details, check: <www,ontrack.co.uk>.
Contact: Ontrack, Tel: 00 800 10 12 13 14.

check: <www.fujifilm.co.uk>.
Contact: Fujifilm,
Tel: (0171) 586 5900

photography settings before the
: shot is recorded

For further details
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UK Rings in the Changes

Number Change (NCNC) steerng
group is spearheading the drive
to ensure that the operation
goes smoothly and the changes
are communicated to users.

The first changes are currently
being implemented. Premium
rate providers will be offered
090 codes from now on

ultimately begin 0909.

The move marks the
countdown to 22 April 2000
when new 02 geographic codes |
and numbers will be introduced
in six areas: Cardiff, Coventry,
London, Northern Ireland,
Portsmouth and Southampton. |

For further details, check: \
<www.numberchange.org>. \

Contact: Numberchange, ‘
Tel: (0808) 2242000.

identifiable for the first time. For
example, all adult lines will
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ne day in the summer Of 1988,

David and Carol Agnew dropped in

10 see George and Ella Todd, whom
they had met on their Easter holiday trip to
the Austrian village of Maurach. George had
taken along his Canon T30 camera, and
shot several rolls of film. When they were
developed, he took a quick look through
them and put them away in a drawer, never
giving them another thought, until Carol
asked if she could see them.

She began to go through the film George
had taken on their last night at the hotel,
where a group including the Todds, the
Agnews, and seven other tourists had put a
couple of tables together for their final
meal, after which they ordered some drinks
and waited for the floor show to begin.

She came across the picture George had
taken of the whole group and saw that it
was darker than the others. He remembered
that the flash had not gone off, so he had
recharged it and taken another photo which
came out perfectly. There was something
strange about the one before, though. There
were oo many people in it.

Even without the flashlight, there had been
enough light in the room for the automatic
camera to take a slightly longer exposure, and
come up with a picture in which all members
of the group except one, who was just out of
Frame, could be easily identified. But who
was that in the middle of the group?

It was a woman dressed in white who
seemed slightly larger than the others, and
was also slightly out of focus. This was hard
to explain in itself, as evervbody else in the
picture was in perfect focus. Even harder to
explain was - who on earth was she?

"1 felt cold and goose-pimply” Carol told
a researcher later, "That,” she had said to
George, "is a ghost”. And today, more than
ten years later, that is also the conclusion of
a good many of those who have seen the
picture reproduced in several newspapers
and shown wwice on television. The print
and the negative have been scrutinised by
Dr Vernon Harrison, former chief scientist
with the De La Rue banknote company and
one of Britain's most experienced forgery
detectives. His opinion: "One of the, most
mysterious photos 1 have seen. 1 can't think
of any plausible explanation.” Nor can
anvbody else, it, seems.

Eight members of the group have been
tracked down by members of the Society
for Psvchical Research and questioned at
length. They have all signed statements to
the effect that they were not up to any
trickery, they haven't a clue who the
mystery woman is (or was), and they had
not seen her at the time or before. or since.
The only possible solution so far was
suggested by one of the SPR investigators.

"It looks to me Like Ella Todd's
doppelganger, or double,” he told me. "Her
hairstyle and general features are similar 1o
Mrs Todd's, although her dress is white and
Ella's is dark. This may be the first time
anvone has photographed a double since
William Mumler a century ago, but several
people have seen them, including Goethe
and Maupassant who saw their own doubles.
Then there are at least five Roman Catholic
saints who were quite reliably reported as
having been seen in two places at once.”

Mumler was a jewellery engraver from
Boston (Massachusetts) who became the
first known 'spirit photographer’ after, so he

said, taking a picture of himself and finding
that he was not alone - a cousin who had
died several vears previously was right there
beside him! He soon became famous and
did very well out of reuniting his sitters with
their deceased loved ones - or pictures of
them, at least. One day, however, be got
into trouble when one of the faces that
showed up on his plate turned out to be of
a man who was still alive. He was accused of
fraud, but acquitted for lack of any evidence
against him, and was never caught cheating
in any wav.

The strangest photographer of all time,
though, has to be a former Chicago bellhop
named Ted Serios. He made his debut
almost exactly a century after Mumler made
his, Ted's speciality being making images
appear on Polaroid photos just by clenching
his fists and staring at the lens. 1le was
closely observed by dozens of investigators
for several vears, producing hundreds of
inexplicable photos. Some were totally
white, others all black. and some showed
his distorted face. as one would expect. Yet
a great many others showed anyvthing from
the front of a Hilton 1lotel, a Soviet
spacecratt (of which no conventional photo
was known at the time and a London bus to
a close-up of the Queen

People became suspicious of what he called
his ‘gismo’, an ordinary cardboard tube that he
liked 1o hold in front of the lens. Magicians
soon found they could fake pictures
something like Ted's by hiding bits of
transparencies in their gismos. Ted's, however,
was examined several times and found 1o be
empty. On some occasions he never even
used it. and once got a result from abou fifty
feet awav: On other occasions he could
produce pictures on two cameras at once.

Like Mumler, he was never caught
cheating in any way. And if he had been, it
is strange that he could not keep it up for
more than a few vears. He was reunited
with his chief investigator, Dr Jule
Eisenbud, for a 1985 television series but
was unable to get any unusual pictures at
all. He has not been heard of since

A word of warning - it vour camera has a
wrist strap and vou forget to put your wrist
through it, chances are vou will get a
ghostly white presence on the right side of
vour print. This isn't a ghost. but a blurred
close-up on the strap. The SPR has quite a
large collection of these. and doesn't need
any more. What it does need, 1 am wld, is
more like George Todd's holiday snap of
that mystery guest. Or, of course, another
Mumler or Serios to investigate.

Uri Geller's novel Ella is published by
Headline Feature at £5.99, and his Little Book
Of MindPower by Robson Books at £2.50,
and Jonathon Margolis’ Uri Geller Magician
or Mystic? by Orion Books at £17,99.

Visit him at www. tcom.co.uk/hpnet/
and ¢-mail him at urigeller@compuserve.com
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PART 1

2000000000900

Douglas Clarkson e.xplores the unknown!

introduction

One of the first significant surprises of
‘modern’ science with its deterministic view
of the world - which held that future states
of the systems could bhe derived from
previously determined states - was the
arrival of quantum mechanics. This was to
indicate that within the atom, events could
not be known with absolute certainty, and in
any event, any attempt to observe would
alter the states of the system. Rigorous
studies, however, of very basic mechanical
systems, such as a simple pendulum
exposed to just two independent forces,
revealed under certain conditions,
movement that was identified as chaotic. It
seems that just as the quantum mechanical
world does not operate in a totally
predictable way, so the macro world can
demonstrate its own level of uncertainty in a
variety of conditions.

The exploration of boundaries between
chaotic and predictable systems has rapidly
expanded since the 1970's. Mathematical
investigation of the world of chaos has in
turn revealed a rich but surprising sequence
of mathematical expressions of systems
which exhibit chaotic action and which in
turn can present some startling graphical
representation as characterised by the
various fractal families of functions.

Chaos also enters into electrical circuit
design, especially where feedback with non-
linear functions is defined. This is perhaps a
new interpretation of problems of inherent
instability of electronic design. Under
normal conditions our heart rate exhibits a
fairly predictable cyclic pattern. Under

ventricular fibrillation, a chaotic, life
threatening irregular beat manifests. The
solar system has recently been extensively
studied for evidence of chaotic behaviour
and, yes, the planets can interact in a
chaotic fashion, though it is the chaotic
movements of asteroids in earth crossing
orbits that is of more pressing importance.
As mentioned previously, even an
experiment with a so called forced spherical
pendulum can bring about surprises. This is

where a pendulum can swing freely but is
pulled in one line of action by a small
amplitude signal - for example via a rotating
wheel. Where the frequency of the
excitation is a few percent less than that of
the pendulum’s natural frequency, it will
tend to exhibit motion that is unpredictable.
If the motion of the weight is analysed and
the projected movement calculated, the
more accurately the system is described by
way of velocity and co-ordinates etc., then
the longer the predictions hold out for,
though they will eventually break down.

It is one thing to expect the weather or
the national economy to possess some

i chaotic behaviour, quite another to find

such a simple system exhibiting chaotic
properties. There is in these conditions
therefore a basic breakdown of determinism
to predict future states. Thus Pierre Simon
de Laplace was more optimistic than
accurate in his grand deterministic world,
where processes once described could be
anticipated forever afterwards.

Demonstrating Chaos:
The Parabola Equation

Some of the most deep insights into the
nature of chaos - and our ability to model it
- are provided by some of the most simple
of mathematics. Thus rather than refer to
chaos as an abstract quantity, it is really in
order to provide some very simple
examples of how it performs.

One of the nasty surprises, or liberating
perceptions of the 20th century, has been a
more in depth appreciation of chaos theory.
It is also relevant to point out that chaos
theory is a relatively new development and
our understanding of chaos and all its
implications remains relatively limited.
There is no doubt, that a useful feature of
computers relates to the ability to
demonstrate chaos, even using relatively
simple equations as described in the
following BASIC programme- Examplel. We
will see however, that chaos has a somewhat
nasty surprise in store for computers.

Bisector —

Figure 1. Process of

calculating values using

graphical iterator.
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Figure 2. Increase in total digits resolution required for lterations of square of a real number.

1 REM Examplel

5 INPUT LMDA,X1#%

10 FORJ = 1 TO 20

20 X¥ = LMDA *X1#*(1-X1#%)
30 X1# = X#

40 PRINT J,X#

50 NEXT J

This expression was initially developed to
model changes in populations of living
systems. Any book on chaos theory serves
up this equation as a means of exhibiting
chaotic behaviour. The general behaviour of
the function is shown in Figure 1. The
literature of ‘chaos’ theory is therefore
forever referring back to this equation.
There is a term which is proportional to the
existing 'population’ and another term
introducing the component of competition
proportional to a negative term involving the
square of the population. The equation is a
simple example also of a ‘non-linear’ system.
For a range of starting parameters and for
X1# having values between 0 and 1, this
simple equation can produce some surprises

- it can demonstrate chaotic behaviour. In
the dialect of BASIC used, QuickBasic, the #
character signifies double precision value of
the variable. In the example, the first 20
iterations are undertaken.

For a simple scenario for a value of X1# =
0.4 and LMDA = 2, the solution rapidly
drives 1o a static solution of value 0.5. For X1
= 0.4 and IMDA = 4, however, there is no
discernible pattern to the series of numbers
produced. This is a direct demonstration of
chaotic behaviour. If the X1# is changed
very slightly, say to 0.40000001, then by the
18th iteration a significant difference begins
to manifest and the series diverges from the
previous one. This is a characteristic of
chaotic systems. This indicates that the
ability 1o predict future states is limited by
the uncertainty of measurement associated
with a specific starting point. The more
iterations that are undertaken, the greater
the accuracy required to define the start
conditions of the sequence.

Chaos Wipes out Any
Computer

Using double precision real number format
in the BASIC programme, and with a start
value addition of a value of around 10-16 for
X1# = 0.4 and LMDA = 4, the iteration
sequence begins to detect significant
differences after 42 iterations. The sensitivity
of detection of changes, however, depends on
the resolution of the arithmetic used. In
standard real number format, the computer
cannot detect changes less than around 10-11.

The ability of computers to accurately
model chaotic systems is a function in their
ability to carry sufficient resolution in
numeric representation to pick up such
effects. If extremely small numeric changes
are always truncated in the arithmetic
process, then the unravelling of chaos will
tend to be distorted. The numbers may look
precise and ‘computer generated’ but the
computer is adding its own layer of
perturbing chaos into the process.

This process of iteration of Example1 may
seem very simplistic as a challenge to a
computer able to calculate with dazzling
speed. It is convenient to summarise values
of first term, second term, third term as
conveniently displayed four or five digit
numbers. This most certainly, however, does
not really describe the emergence of
complexity among the numbers being
generated as indicated in Figure 2. Take the
example of 0.1001 which is described as
being resolved to four digits. If this is
squared, then the value of 0.01002001 is
resolved to eight digits. If in turn this value
is squared, the result of
0.0001004006004001 is resolved to 16 digits
and so on. As this process is continued, the
total number of digits required to fully
express the arithmetic follows in geometric
progression so that at the eighth iteration
no less than 512 digits are required - even
though the number itself has decreased 1o a
very small number. The error in the
computer representation, however, will tend
to appear initially in the least significant digit
of the representation of the number after
about eight iterations and then be magnified

160 NEXT kk
170 NEXT jj

10 REM multiplication and resolution of digits Example2 210 FOR jj = 2000 TO 1 STEP -1
20 DIM dgts(2000), rdig(2000), tdgts{(2000} AS INTEGER 220 IF rdig{jj) < 9 THEN 270: REM check if need to carry forward
TYPE abc 230 unt = INT(rdig(jj) / 10)
unt AS INTEGER 240 remn = rdig(jj) - unt * 10
remn AS INTEGER 250 rdig(jj)} = remn
nodig AS INTEGER 260 rdig(jj - 1) = rdig(jj - 1) + unt
digno AS INTEGER 270 NEXT 3jj
END TYPE 280 REM have carried forward the arithmetic
30 FOR jj = 1 TO 2000 290 REM find the number of digits now
40 dgts(jj) = 0: rdig(jj) = 0: tdgts(jj) = 0 300 FOR jj = 2000 TO 1 STEP -1
NEXT jj 310 IF rdig(jj} <> 0 THEN 340
PRINT *input number of cycles of multiplication® 320 NEXT jj
INPUT cyc 330 REM have filled data
50 PRINT "input number: format eg 0.12324° 330 PRINT "no end digit": END
60 INPUT a$ 340 REM got to first non zero digit
xval# = VAL(a$): REM form double precision number 350 digno = jj
70 FOR jj = 1 TO LEN{(a$) - 2 360 PRINT "number of digits resolution = °;
80 b$ = MID$(a$, i + 2, 1) 370 PRINT digno
90 tdgts{jj) = VAL({DbS) 400 FOR jj = 1 TO digno
100 NEXT jj 410 PRINT USING "#°; rdig(jj):
110 nodig = LEN(a$§) - 2 NEXT 53
PRINT "no start digits of number = *, nodig 420 PRINT "PC val = *; xval# * xvals
115 FOR cycle = 1 TO cyc xval# = xval# * xval#
120 REM have moved digit values into the array 430 REM copy data back to frame
130 FOR jj = 1 TO nodig 440 FOR jj = 1 TO 2000
140 FOR kk = 1 TO nodig 450 tdgts(jj) = rdig(jij)
REM undertake multiplication rdig(jj) = 0
150 rdig(jj + kk) = rdig(jj + kk} + tdgts(jj) * tdgts(kk) 460 NEXT jj

nodig = digno

REM repeat for new cycle

500 NEXT cycle

200 REM have multiplied up all the terms
REM look back through up to 2000 digits
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Figure 3. Non linear feedback through
video camera/monitor system.

Figure 4. Evolution of Cantor set

by successive iterations.

Itis indeed a bit of a paradox to use a
computer to show the limits to the accuracy
of its arithmetic. The programme Example2
does this to indicate the expansion of
resolution required in the ‘true’ multiplication
of real numbers. A given number is entered
and then squared and the result squared in a
loop of specified iterations. The programme
keeps track of the total number of digits it
requires to maintain total accuracy - in the
example up to 2000 digits.

This is a demonstration that chaotic
functions involving iteration on the x squared
function. will sooner or later defeat the
arithmetic integrity of any computer. By the
same token, even more complex caleulations
will exhaust the numerical representation of
the computer more rapidly.

Thus in a very real sense 'Chaos Wipes
Ot Any Compuuter:” This rather bold
statement is apparently entirely true. This
fact was discovered in the very carly days of
using computers and was noted by MIT
meteorologist EN. Lorentz in 1956.
Although computers have come a long way
since then in terms of computing speed.
thev are still knocked over by complexity.
The tact that a computer may have 10 place
decimal resolution or 20 or even 100 is
irrclevant to the way that a large number of
successive mathematical calculations will
alwayvs exhaust the numerical resolution of
the caleulating system. There can even be
differences in accuracy of computation
depending on how mathematical
expressions are expressed in a specific

programming language. Some computers
will introduce infinitesimal differcnces if an
expression is written as ,

LMBDx(( 1-x,) or LMBDx, - LMBDx;".

The difference may only appear as a term
of 10" in one iteration, but this is cnough
to cause a divergence of value between the
wo sets of calculated numbers. The greater
cffect, however, is probably truncation
crrors in numerical representation.

Volatlle Video

One of the surprises in regards to chaotic
svstems is that intrinsically simple systems
can be made to demonstrate them. One of
the more dramatic ways of demonstrating
systems with chaotic patterns is via careful
use of a video camera and a TV monitor.

While there is familiarity with the standard
‘'monitor inside monitor inside monitor .’
image. there is less awareness of the effect
of driving feed back when the camera is
only imaging part of the monitor screen as
in Figure 3. Also. the experiment works best
in an almost dark room, with either the
camera or the monitor inverted and with
the camera axis tilted at about 45° to the
vertical. The camera should have a manual
iris which is gradually opened as the camera
is focused on part of the monitor. [t may be
necessary o momentary present a light in
front of the monitor o initiate the feedback
process. It is possible to produce some
startling and complex images of video
feedback in this way. The kev aspect of this
exercise is that the light displaved on the TV
screen is being “cvcled” in the imaging
svstem - hackwards and forwards.

Celestial Wobbles

One of the significant carly contributions o
chaos theory was Henri Poincare. In his
analysis of celestial mechanics at the end of
the 19th century. he determined that the
standard methods then available could not
calculate the motion of the planets within
the solar system and other complex ‘many
body' dyvnamic systems.

It was not until 1966, however, that a
better appreciation of the dividing line
between predictable and chaotic svstems
was developed - rising chiefly from the work
of the French astronomer Michel Heron in
the structure of matter of stars in galaxies.
This provided a series of equations to be
used to describe chaotic motion.

There has been considerable speculation
regarding the stability of the solar system and
in particular the fate of the earth as a target
in an asteroid shooting gallery: This comes at
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Figure 5. Evolution of Slerpinskl gasket.
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a time when the number of 'hits’ per century
of smaller but significant asteroids is being
revised significantly upwards.

On the one hand, science has
demonstrated the ability to send the Vovager
2 spacecraft five billion kilometres to
Neptune with an accuracy of a few thousand
kilometres. This is hardly chaotic. There are,
however, complex interactions within the
asteroid belt that may be of a chaotic nature
that could result in asteroids being moved
out into potentially earth crossing orbits.

The American astronomer Kirkwood
observed in 1867 that there were fewer
asteroids at 2.5 Astronomical Units (A.L.)
from the sun. Subsequent sparse
populations were also observed at 3.0 A.U.

Although some resonant theory was
suspected, the mathematical simulations
necessary to demonstrate such effects were
for many years too complex to prove. It was
not until 1981 when a Ph.D. student, Joan
Wilson, using a specialised mathematical
technique that speeded up calculations,
showed that the 2.5 A.U. deficit was caused
by asteroids being subject to chaotic
interaction with the gravitational fields of
the sun and Jupiter. Also, as a result of such

interactions, asteroids could potentially be
sent into earth crossing orbits. This analvsis
has been extended subsequently to include
the perturbations of Saturn and now Mars.

The Concept of Fractal
Images

The world of Nature has demonstrated the
feature of self similarity. Take, for example, the
humble cauliflower. If the vegetable is
dissected through levels from the aspect of
the whole vegetable down to mini floret of
width half inch, the pattern is replicated
down through three or four levels of self
similarity. It may not be obvious, however, but
the entire decimal system shows a strong
element of self similarity. Each sub division
unit is in turn sub divided into another scale
which can in turn be sub divided. Perhaps this
is a subtle indication of the 'naturalness’ of the
decimal system of numeric representation.
Some number sequences, which were
‘discovered” as a “classical’ fractal before the
term ‘fractal’ was coined by Mandelbrot, play
a pivotal part in formulating the theory of
fractal number systems and figure also in
chaos theory: The so called Cantor set of

numbers is constructed by means of an odd
process - that of elimination.

Initially we start with a line of unit length
and then discard the middle section from
1/3 10 2/3 but with the numbers 173 and 2/3
retained. This is repeated for each linear
segment ad infinitum as per the visual
process indicated in Figure 4.

Such a numeric sequence can be shown
to have unique properties in defining
chaotic systems. In terms of aspects of self
similarity, it can be shown that a small
element of the Cantor set contains a
madified set of the entire sequence.

The Sierpinski Gasket
and Carpet

Waclaw Sierpinski was a distinguish
professor of mathematics at Lvov and
Warsaw who made a major contribution to
understanding of “classical’ fractal images. In
defining the Sierpinski Gasket, its
construction is very simple but the
implications of its design are far reaching,
Starting with an original black triangle as
indicated in Figure 3, the mid points of the
sides are selected to define four congruent
triangles. The centre triangle is removed -
shown as white. The design is then
replicated in each pass for all the black
triangles in the pattern ad infinitum. It can
be imagined that for such a pattern, each
zoom of the microscope would find the
detail of the "gasket” preserved.

The Koch Curve

Another of the classic fractal’ curves is the so
called Koch Curve whaose construction is
indicated in Figure 6. Initially starting with a
straight line segment - the initiator - the centre
173 of the line is replaced by the segment of a
triangle. This is repeated for every line of the
construction - ad infinitum. The Koch curve is
essentially such a construction with an infinite
number of passes. The so called Koch
snowflake or Koch island is derived from the
basic Koch curve. This structure derived from
simple mathematical concepts finds
expression in the works of Nature.

The basic concept of ‘self similarity” is
quite central to the thinking of fractal
geometry. Much of the basic mathematics
relating to fractals had been identified prior
to the publication of Mandelbrot's work -
The Fractal Geometry of Nature in 1982.
The works of Cantor, Julia and Koch to
identify only a few, had established the
mathematical significance of their structure
but without a broader appreciation of their
relevance in the natural world. Also, an
appreciation of various of their properties
could only in reality be derived by use of
extensive computer facilities.

[tis a curious property of the Koch curve,
for example, that for each sub layer produced,
the length of the curve increases by a factor
of 4/3. This aspect is often compared to the
task of measuring the coastline of Britain.
With a very rough analysis undertaken with a
pair of compasses able to mark off 100km at a
time, a value of 3800km would typically be
obtained. For successively smaller measuring
intervals the total increases, rising to 8640 km
with a compass step of 17km. This is
indicative of the fractal representation.

TO BE CONTINUED...
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Diary Dates

Every possibie effort has been made

to ensure that information presented
here is correct prior to publication.

To avoid disappointment due to late
changes or amendments, piease contact
event organisations to confirm details.

July 1999 o

18 July. Switched On - Intemet Users Expo,
Olympia, London. Tet: (0171) 636 6651.

August 1999 -
10 Aug. Intemet Seminar, Star, Edinburgh.
Tel: (01285) 884422,

23 to 27 Aug. Bleventh Intemational
Sympaosium on High-Vottage Engineering,
London. Tef: (0171) 240 1871.

September 1999

5 to 7 Sept. ECTS - Computer & Video
Games & Leisure, Earls Court, London.
Tel:-(0181) 742 2828.

5 to 8 Sept. PLASA - Light & Sound
Trade Show, Ear Court, London.
Tel: (0171)-244 6433.

10 to 11 Sept. Computing Careers
Exhibition, The Royal Horticuttural Halls,
London. Tel: (0171) 316 9170.

14 to 15 Sept. Broadband Year 99
ATM & Broadband Communications,
Olympia,-London. Tet: (0181) 541 5040.

15 to 16 Sept. Electronic Components
Industnes Fair, Olympia, London. Tel:
(01799)-528 292.

15 to 16 Sept. Onboard - Electronics
Assembly Exhibition, Olympia, London.
Tel:-(01799) 528 292.

21 to 23 Sept. Microwave & Communication
Technology, Wembley Exhibition,-London.
Tel: (01322) 660 070.

24 to 25 Sept. AM Radio Show,
Donington Exhibition Centre, Donnington.
Tel: (01604) 790 966.

28 to 29 Sept. Business Computer
Systems Show, G-MEX Centre, Manchester,
Tel: (07000) 464 336.

28 to 29 Sept. Call Centre Expo
Telebusiness & Customer Senvice
Natonal-Exhibiion Centre, Birmingham.
Tel: (0181) 742 2828.

28 to 30 Sept. Document & Workflow
Management, Olympia, London.

Tel: (0181)-742 2828.

October 1999

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

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

6 to 7 Oct. Softworld in Accounting &
Finance, National Exhibrtion Centre
Bimmingham. Tel: (0181) 541 5040.

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

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

19 to 20 Oct. Property Computer Show 99,
Bartxcan Centre, London. Tet: (01273)-836 800.
20 to 21 Oct. Accounting [T, Business Design
Centre, London. Tel: (0171) 221 1155.
26 to 28 Oct. City Information Show, Bartxcan
Centre, London. Tel: (01865) 204-947.

26 to 28 Oct. Computers & Networks in
Manufacturng, National Exhibition Centre,
Bimmingham. Tel: (0181) 232 1600.

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

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

Please send details of events for
inclusion in ‘Diary Dates’ to: News Editor,
Electronics and Beyond, P.O. Box 777,
Rayleigh, Essex $S6 8LU or e-mail to
swaddington@cix.compulink.co.uk.

What's On?

Apple Developer
Conference Attracts Record

Number of Developers

Over 2,500 developers attended Apple’s annual
Worldwide Developer Conference up almost 50%
over the previous year’s conference, showing a
huge return of confidence to the Apple platform.

During his keynote presentation at the
conference, Apple's interim CEO Steve Jobs
revealed that over 3,100 new or updated
Macintosh software titles have been announced
during the past 12 months.

"Over 3,100 new Mac applications are proof that
developers have come back to the Mac and are
investing again to make great applications The
Macintosh has again become the centre of innovation
in personal computing, and our developers deserve a
great deal of the credit for this,” said Jobs.

"Because iMac is attracting so many first-time
buyers, the Macintosh platform is helping us reach
new customers. Apple has shaken up the computer
industry, introducing brilliantly innovative products
that manage to combine elegance and powerreally
making our software stand out,” said Larry Zulch,
founder and chairman of Dantz Development, an
Apple developer.

“The Apple of today is different than two years
ago they are succeeding in the market and
delivering on their promises. Apple's embrace of
software technologies like OpenGL and the huge
popularity of its new hardware make Macintosh a
platform where software developers can build
great products and a great business,” said Rick
Wvyand, general manager, Macintosh business unit
of Smith Micro Software

Apple also announced its new line of
PowerBook notebooks that continue the product's
tradition of being the fastest notebook computer
in the world. With PowerPC G3 processors
running up to 400MHz, the new PowerBook
notebooks benchmark over twice as fast as the
fastest Intel notebooks.

In addition, the new PowerBook line features
battery life up to five hours. The new PowerBook
line is almost 20 percent thinner and, at 5.9
pounds in weight, nearly two pounds lighter than
their award-winning predecessors.

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

Contact: Apple, Tel: (0870) 600 6010.

UK Leads Europe Into

£400m Space Programme

The UK has led its partners In the European
Space Agency (ESA) to embark on a new £400
million programme of environmental research.
The 'Living Planet’ programme will help scientists
to understand and predict the Earth's
environment and humankind's effects upon it.

For example, it will monitor the effect of global
warming on the polar ice caps and measure soil
moisture and other factors that are essential to
the accurate modeling of climate systems.

Lord Sainsbury, Minister for Science and
Space, announced a £67 million investment in
the programme by the British National Space
Centre (BNSC).

"The UK has taken a strong lead in devising this
programme. Our scientific community has
worked closely with the BNSC in identifying how
to deliver a challenging value-for-money initiative,
using state-of-the-art equipment and know-how,”
said Lord Sainsbury.

For further details, check: <www.dti.gov.org>.

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

Battle Encourages
Young Engineers

Industry Minister John Battle has urged the
engineering industry to work together to attract
more young people into the profession.

In a presentation to the Annual Congress of
‘The Campaign to Promote Engineering’ he said,
"Engineering and engineers are central to the
creative and competitive success of virtually every
sector of the economy and vital to the present
and future competitiveness of UK industry. We
need to attract more bright young people into all
levels of engineering.

“We need to communicate more effectively the
value, excitement and diversity of a career in
engineering to young people today. The DTI has
made it clear that it is ready and willing to support
efforts to attract young people into engineering if
employers are prepared also to demonstrate their
commitment. I have already pledged DTI money to
the Campaign to Promote Engineering on condition
that enough employers sign up,” said Battle.

For further details, check: <www.dti.gov.org>.

Contact: DTI, Tel: (0171) 215 5000.
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Semiconductor Industry Will See

‘New Scenery' After Weathering Storm

Kicking off the 15th Annual In-Stat Forum, an annual meeting of the
leading semiconductor manufacturers, Tsugio Makimoto, chief
technologist for Hitachi, shared his views of the future impacts of the
semiconductor industry with top-level executives from semiconductor
and high-tech companies.

Makimoto explained the shifts in product segments, market
structures, geographic markets and manufacturing fields that will bear
consequence on the future ‘scenery’ of the semiconductor industry.

Following the most severe downturn in the semiconductor industry's
30-year history, Makimoto believes that the era of downsizing is behind
us and that we are embarking the age of the ‘Digital Nomad’.

The ‘Digital Nomad' demands connectivity wherever they are and at
any time. In fact, this demand for connectivity is fast becoming pervasive
not only in the business community, but with the information-hungry
consumer as well.

Hitachi’s chief technologist, Tsugio Makimoto, shared additional
insights into the Semiconductor Industry’s ‘New Scenery’ with the
audience attending the 15th Annual In-Stat. They included:

& The Japanese market will continue to shrink as a semiconductor
consuming entity; growing rapidly is the Chinese market, exhibiting
15% annual growth between 1994 to 2000.

@ The memory market will shrink and there will be a paradigm shift
from board to chip memory.

& Hot, new technology cities will arise and challenge Silicon Valley:
Austin, Boston and Seattle in the United States; Cambridge, Helsinki
and Tel Aviv in Europe; Singapore, Bangalore and Hsinchu in Asia.

& The vision of the future is one where technology is muitimedia,
market structure is digital consumer applications and the business
and consumer life-style is increasingly nomadic.

@ Speech technology is the next big wave to hit computing and will
have great potential in the business community.

For further details, check: <www.hitachi-eu.com>,
Contact: Hitachi, Tel: (01628) 585 000.

Eclipse Season at the Science Museum

On 11 August this year people in the south west of England will witness
one of nature’s most spectacular shows - the total solar eclipse. Although
the path of the total solar eclipse does not pass over London, eclipse
watchers will still see a 96% partial eclipse. People in Edinburgh will see
an 80% partial eclipse of the sun.

The last eclipse to be seen in the UK happened in 1927 and an eclipse
will not be seen again in this country for another 90 years. To celebrate
the 1999 total solar eclipse the Science Museum in London is running an
exhibition through to September called ‘New Eclipse’.

The exhibition will help visitors understand how eclipses are
predicted, how they happen and how to view the phenomenon safely
on 11 August. They can see what happens during an eclipse using a
model that uses the entire exhibition space.

For further details, check: <www.nmsi.ac.uk/eclipse/index.html>.

Contact: Science Museum, Tel: (0171) 938 8000.

i
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MUSEUM

ECLIFSE!

An online feature complementing our history
of eclipse watching to the present day

Our ontine expenements. Mahe areal
conmribution to scientific knowledge
through your experience of the eclipse

ANTE X Cst8 230V~ (€

OUR
LATEST
IRONS
WILL SAVE
YOU SOME

BRASS

Our quality range of thermally balanced irons is

now even better than ever. Easier to handle, cooler
to use, each iron is manufactured in the UK and
meets CE conformity. Fhere’s an °‘In Handle’
adjustable temperature model and burn proof
lead option and a wide selection of soldering bits.
That's the good news. The even better news is
that all our irons are still very competitively priced
Tel: 01822 613565 Fax: 01822 617598

www.antex.co.uk

CANTEX o

NOT JUST ANY OLD IRON
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Introduction

LASSIE - Logic Analysis System
with Six Input Evaluators. A
rather contrived acronym, I
know, but like the dog of the
same name this little tool
should prove to be generally
helpful and it might get vou out
of a tight spot sometimes! Lassie
continuously monitors the logic
state of up to six test points in a
target circuit and shows you
whether thev are low, high,
changing or high impedance.
It's particularly useful for anvone
who is experimenting with
microcontrollers on a low budget
because one of the quickest
ways of de-bugging is to add a
few lines of diagnostic code that
output values to spare ports.
You can immediatelv see if vour
program has got past its start-up
routine, or if your timer routine
is being called repeatedly, etc.

Before making Lassic, I was
'making-do’ with a single-input
logic probe supplemented by
lash-ups of LED's and resistors
when I wanted to see more
than one point at a time. This
method turns out to be less
satisfactory than it seems at first
sight - we will go into the
explanation later.

Lassie is based on an Atmel
AVR 90S1200 microcontroller. I
gave a short description of this
device in the Solar Flare project
(Electronics & Bevond, No. 137,
May 1999) so [ won't repeat it
here. The device is electrically
re-programmable and ideal for
experimenting. If you want to
experiment you'll need a
programmer - available from
Maplin - and an assembler.
Atmel have a free assembler
available for download. If you
just want to build Lassie then
you can get a pre-programmed
$1200 from the author, readv to
plug in and run.

Lassie is not intended to be a
top-notch piece of test gear, but
within limits, it's a very handy
tool and the project provides an
interesting introduction to
digital techniques, raising some
particularly interesting points
with regard to sampling svstems.

Everybody Gotta
Be Somewhere

According to the mathematicians,
computers use Boolean logic,
so there are only two states -
‘zero’ and 'one’. In a typical
circuit using a 5V supply they
are represented as zero and 5V
When vou move from maths
into the real world of engincering
you soon find out that a point
that's at zero volts, because it's
being driven low, is not the
same as a point that just happens
to be at zero volts and isn't
connected to anvthing. A

Lassie

.
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Ray Kent describes the construction
of Lassie - not a reincarnation of a
Jamous dog! - but a rather useful
Diece of test equipment.

character in The Goon Show was
asked why he was in a cupboard
and replied "Evervbody gotta be
somewhere". Likewise, every
point in a circuit has got to be at
some potential with respect to
ground. It doesn't mean that it is
being driven to that potential.
As a practical example of the
problens this causes, let's say
vou're driving a port on your target
application’s microcontroller high
(or so vou think...). You put a
conventional (verv high
impedance) probe on the port
and it shows high - it looks
good. But actually vou've got a
bug in vour code, for that port
is wrongly configured as a high-
impedance input instead of an
output. A high-impedance line
will respond to leakage from
neighbouring pins and noise
pick-up. It might stay high or
low, it might oscillate, it might

give a different reading each
time you check it. A false
diagnostic can be worse than
no diagnostic at all.

The way to find out if a point is
'truly’ logic-high is to try drawing
a small current from it and see if
the voltage collapses. Conversely,
to find out if it is "truly’ logic-low
vou can test whether it is capable
of sinking a small current without
the voltage rising.

Polling

Lassie tests for active-high and
active-low states by polling, that
is it alternates between trying to
source and sink a small current
from the test point. Figure 1
shows a mechanical analogy for
illustration (if vou actually built
it you'd need current limiting
resistors for the LEDs). First
note that S1b ensures that only

one of the LED's cathodes is
grounded at any time - the
other LED is left open-circuit
and will not be lit. When S1 is in
the 'up' position channel 1 input
is connected to Vcc through a
IMQ resistor so it will only be
low if the target circuit is actively
pulling it low. If this is the case,
the inverting buffer drives the
green LED on, otherwise the
green LED stays off. When S1 is
changed to the 'down' position
channel 1 input is connected to
ground via the same 1MQ
resistor. Now channel 1 input
will only be high if the target
circuit is actively driving it high.
If so, the non-inverting buffer
will turn the red LED on. If you
stand there wiggling S1 back
and forth faster than the eye can
see then you'll see a 'continuous'
green for active-low, red for
active-high and darkness for
high-impedance.

That deals with the problem
for a target circuit that is in a
steady state, but what if it's
rapidly changing state? If you
represent this directly, then for
a line that's oscillating faster
than about 30Hz the eye will
join the dots' and see both
LEDs on together. This would
be OK, but it's nicer to have
them alternately flashing to
represent the oscillation and in
order to see the flashing they
must be flashed slowly - about
20Hz maximum. This could be
achieved by polling at 20Hz,
but then you could miss single-
event pulses shorter than 50ms.
To increase the chances of
catching shorter pulses we need
to poll rapidly, but there's a
trade-off involved. If the poll is
very short there may not be
time for any stray capacitance
on a high-impedance line to
charge or discharge through the
1IMQ resistor, and we wouldn't
want to reduce this resistor too
much or it would interfere with
normal operation of the target
circuit. The way in which Lassie
deals with these issues involves
three separate timing cycles.

1. Display multiplexing
This is carred out by alternating
between sinking the green LEDs
cathodes and the red LEDs
cathodes and is carried out at a
high enough frequency (about
90Hz) to deceive the eye into
seeing continuous light from
those which are supposed to be
continuously lit.

2. Display updating

We decide which channels
should show green, which red
and which neither and is
carried out at a low enough
frequency (20Hz) for the eye to
clearlv see an individual flash
representing a pulse.
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3. Input polling

This is carried out at a much
higher frequency - a number of
polls are carried out on each
channel before the display gets
updated. If a poll returns a
value different from the current
display we call it an event. If the
display for channel 1 is green
and all the polls before the next
display update return ‘low’ then
we say there have been no events
and the display will remain green.
But if any of those polls returns
something other then low (i.e.
high or high-impedance) we say
there has been an event and the
display will be changed on the
next display update. If more
than one event has occurred
then the display will be changed
to show the most recent event,
but note that it will definitely
change - it won't go from green
to green just because the latest
poll returned low! In this way,
the presence of events caught
by the input polling will be
visibly registered on the display:
Note that a one-off short pulse
that occurs between polls will
be missed - there's no reliable
way of catching such events
without adding circuitry, such as
a monostable, to each channel
input. Lassie is therefore not a
pulse-catcher for one-off pulses
of short duration, but it will
indicate repeated pulses even if
they are short.

Referring back to Figure 1
then, S1a is not directly coupled
10 S1b in the Lassie
implementation - the relationship
is rather more complex. The
overall result is that for steadv-
state conditions or inputs which
are changing at a rate slow
enough for the eve to follow,
Lassie will display the inputs
directly. If the rapidity of change
on an input exceeds what the eye

could follow, Lassie translates it
into flashes that are long enough
1o see. You'll see clearly whether
a port is oscillating between high
and open-circuit. as opposed to
high and low, for example.

Stray Capacitance

Figure 2 extends the mechanical
analogy to look at the problem
of stray capacitance on a high-
impedance line under test.
Assuming the capacitor is
discharged to start with, when
vou take S1 high the voltage at
the test point will not rise to 5V
immediately - it takes time for
the capacitor to charge through
the 1M€ resistor. How much
time do we need to allow for
the voltage at the test point to
be near enough to 3V 1o give us
a reliable high logic-state
reading? The time constant t =
RC tells us how long it will take
to reduce the difference
between the capacitor's present
voltage and the charging voltage
10 37% of its present value.
After 4t seconds the error will
be less than 2% of Vce (0.1V) at
worst, which is safe. So we'll
allow 4t seconds for the input
to settle. Lassie actually allows
Ims. This gives us t = 250us. so

C = 250pF. So we should get
reliable readings for circuits
having stray capacitance of up
to 250pF. This is a reasonable
result. Note that if we took the
polling line high and read the
input on the next program
instruction then the settling
time allowed would be of the
order of 1 clock cvcle, which is
1 microsecond in this case. This
is a factor of 1000 lower. so
stray capacitance of less than
1pF might cause false readings.

Sampling Systems
& Nyquist

If vou've ever looked into
sampling systems, such as digital
audio for CD vou may have come
across the Nyquist theorem.
Loosely stated, it says that vou'l
run into problems with an input
that is changing at a rate higher
than half the sampling frequency.
To understand the problem let's
assume that Lassie is taking a
sample every Ims. What happens
if the input is a precision 1kHz
square wave (which would have
a period of exactly 1ms)? If the
first sample happens to be high
then every subsequent sample
will occur at the same point on
the input waveform and will be
high too (see Figure 3). We'll
falsely register a steady-state. If
the two frequencies differ by, say
1Hz, then we'll see the green
and red LEDs alternating at this
‘beat frequency’. The same sort
of problem arises for inputs at
(or near to) any integer multiple
of the sampling frequency. This
is a serious problem for a low
1kHz sampling frequency as it
will have integer multiples at,
for example, 20kHz. 21kHz,
22kHz, etc. giving us a fairly
dense distribution of problem
frequencies within our desired
working range.

The interesting thing about
this phenomenon is that it only
arises from regularity. Lassie
addresses the problem in an
unusual way - it doesn't poll
regularly. The timing between
polls is randomly varied. so with
a fast square-wave input each
poll will have a 50% chance of
occurring while the input is

high and a 50% chance of
occurring while it is low (see
Figure 4). Given that it takes a
number of polls into account
before updating the display.
there is a high probability of at
least one sample being different
from the currently displaved
value. So you'll see red and
green alternating (mostly) for a
square wave input at any
frequency - even way above the
average sampling rate.

Not quite! We could defeat
Nyquist completely if we
actually did vary the sampling
interval randomly, but Lassie, as
presented here, doesn't quite
do that. If vou're running a
digital svstem from a fixed-
frequency clock then every
system-event is tied to a clock
pulse. For the processor, time is
like a comb with teeth at 1us
intervals and every instruction
must occur on some tooth or
other, not in the gaps. So our
input operations cannot be
truly randomly distributed, the
best we can do is assign them
randomly to different teeth of
the comb. They are doomed to
oceur at intervals of some
integer number of clock pulses
- all we can dois vary the
integer. If our clock is running
at 1MHz and the input is a
square wave at 1IMHz then
there is no code vou can write
that will get an input operation
to oceur at some different point
in the input's waveform.

The comb problem could be
overcome very easily by making
Lassie's clock frequency drift
around a bit. The spacing
between the teeth would no
longer be constant and it will
never stay in sync with an input.
Il leave that to one of vou! As
far as I'm concerned the circuit
should be fine for inputs up to
nearly 1MHz. Above that the
chance of getting an accidental
svnchronisation that is visibly
misleading is not far off one in a
million. so I'm not worried!

The idea of randomising the
sampling interval could have
applications in other areas. In
theory you could build up a
picture of any regularly-repeating
waveform from samples taken
at below the waveform's

TargetCircuit
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Figure 2. The problem of stray capacitance.
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Input:
1kHzSquareWave

RegularSamples

atims

Readings High High High High High High High High High High

Inference: Thelnputis Always High (wrong!) Figure 3.

Input:

1kHzSquareWave

Randomised Samples

ataverage ims

Readings High High Low Low Low High Low Low High High

Inference: ThelnputisChanging State (Correct!)

Figure 4.

frequency. I doubt if I'm the first i component-count brief and all LED Outputs (Don't forget we can only light

to think of it and I'd interested
to hear from readers who've
already come across it.

Why Go To All The
Trouble?

By now, I'm sure some of you
are thinking that I've succeeded
in turning a very simple problem
into an awfully complicated
solution and I'd be better off
ditching the microcontroller
and putting together a collection
of window-comparators, gates,
etc. Well, ves and no. My
commercial logic-probe has
(amazingly) about 45 components
in it, and that's only single-
channel. Six times 45 is 270.
Lassie has just four components
per channel, plus a system
overhead of five, giving 29 in
total. OK, I'm sure you could do
a 'classic’ six-channel design
with a lot less than 270
components, and it can catch
very short pulses which Lassie
might miss, but there's not much
more difference than that. As
you can see, Lassie has been
designed to a minimum

the problems have been
addressed in software rather
than hardware. And the
software itself is shorter than
the explanation of it!

Circuit Description

Lassie is designed to test 5V logic
circuits and takes its supply from
the circuit under test. C2 and C3
across the supply lines provide de-

coupling. When power is applied,

pin 1 of IC1 is held low keeping it
in RESET state until C1 charges
via R1. The microcontroller then
comes out of RESET state and
starts program execution. See
Figure 5.

Inputs

The input channels 110 6

i connect directly to ports DO to

D5 respectively. These ports are
configured as high-impedance
inputs - the optional internal
pull-ups in the microcontroller
are not activated. Each of these
lines is linked via a IMQQ resistor
to Port D6 which is configured
as an output and rapidly toggled
between high and low states.

Port BO is taken low to sink
current from the red LEDs, B1
similarly sinks current from the
green LEDs. When data for the
green LED:s is presented, Port
BO is re-configured as a high-
impedance input in order to
disable the red LEDs and vice
versa. You could also disable the
red LEDs by simply taking BO
high instead of re-configuring it
as an input but that would put a
reverse voltage of 5V (under
zero-current conditions) across
some of the LEDs. Some LEDs
are only specified for a peak
inverse voltage of SV, It's a point
you don't often see mentioned -
perhaps I am being over-cautious.
The outputs for channels 1 to
6 appear on Ports B7 to B2
respectively. These are configured
as outputs and source current
into the LEDs through resistors
R8 to R13 which limit the
current from each port to about
2mA. Each output port is rated
for about 3 or 4mA when
sourcing current or 20mA when
sinking. The LEDs that I've
specified are low-current types
which give a bright display.

the green LEDs for half the time
and the reds for the other half,
50 2mA from the port gives a
time-averaged current of ImA
through each LED). Ordinary
LEDs could be used, but they're
not as bright. Each of Ports BO
and B1 may need to sink
current for six LEDs - giving
12mA which is comfortably
within spec. The overall YO
current would be 24mA with all
LEDs (appearing to be) on
simultaneously (12mA out and
12mA back in). This is well
within the specified maximum
of 80maA for the chip.

Unused Pins
Lines XTAL1 and XTAL2 could

i be connected to a clock circuit

to provide a higher or variable

clock-speed but in this design
i we use the internal IMHz RC
i clock so they are left

unconnected. If you want to
experiment with an external

clock, perhaps to try out the

‘unstable clock' idea mentioned

earlier, then the $1200 will need

to be programmed to accept it.
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Software
Description

Most of the interesting design
issues have been covered in the
discussion so I'll just give a brief
outline here.

Reset
After powering up, the chip
leaves RESET mode and starts
program execution. We initialise
the ports by setting them up as
input or output as appropriate.
We initialise the timer to
provide interrupts at 100
microsecond intervals - i.e. a
frequency of 10kHz . Since most
of the instructions are single-
cycle we might hope to execute
up to 100 instructions between
interrupts. Much of this capacity
is taken up by the ISR (Interrupt
Service Routine) itself.

Welcome

The start-up routine now flashes
the red LEDs in sequence left to
right and the green LEDs right to
left. Apart from the entertainment
value, this will give you a useful
indication of an intermittent
power supply connection which

: Timer

The Timer ISR (interrupt service

routine) does a number of jobs.

1. Maintain a software clock (Xtim)
to provide an easy way for other
routines to achieve delays.

2. Maintain an EXOR random
number generator which
continuously generates 24-bit
numbers.

3. Alternate the red and green

sink lines to multiplex the
LEDs (along with placing the
appropriate red or green data
on B7 to B2, of course).
If you looked at the code for
the Solar Flare project you'll see
that most of the ISR code here
is 're<cycled’, though the
introduction of a shorter time
interval has necessitated a bit of
extragaution in the timer code.

Malin Loop

The program's main loop first
takes Port D6 low, allows 1ms
for the electrical state to stabilise
and then reads the inputs into
the variable RedIn. Any channels
that are actively high will yield
‘one’ bits in the corresponding

that are high-impedance will be
pulled low by Port D6 and will
yield 'zero' bits, as will any
actively low channek.

Next we wait for a time interval
that varies randomly between 0.1
and 1.6ms. Then we take Port D6
high to test for active-low
channels, in a comparable way to
that described above. The data is
inverted so that active low
channels are represented as 'one’
bits in the variable Greenln. A
second random delay of
between 0.1 and 1.6ms follows.

After collecting a red-poll and
a green-poll we call the routine
Update_NewBuf which
compares the red and green
states from the latest polls with
those that are currently being
displayed on the LED's. Where a
channel differs it places the new
value in variables RedIn_New,
Greenln_New as appropriate.

So far the whole process will
have taken somewhere between
2 and 6ms and we now loop back
and repeat. After somewhere
between about 8 and 20 loops of
the polling process we'll discover
that the ISR has set a flag to tell us
that 50ms has elapsed so it's time

data. We transfer the RedIn_New
and Greenln_New variables to the
locations used by the LED
multiplexing code in the ISR, so
that next time the ISR kicks-in the
new data will be displayed.

Construction
Of The Electronic
Module

Figures 6 and 7 show the PCB

i and component overlay.
i Construction is nice and easy. The

LED:s listed are 3mm types but
the spacing between them on the
PCB should give enough room for
Smm types if you prefer. Each
pair of LEDs is placed with the
anodes (longer leads) connected
together in the middle.

Take the usual ESD precautions
with IC1. It's safest to put it in a
socket. I cut two lengths of ten
from a socket strip for this. The
top end of IC1 (marked with a
dot or cut-out) is to the left
when you view the PCB from

© above in the normal position -

i.e. inputs near to you, LEDs

away from you.

I made up six eyelets by

will cause resets. bit-positions in RedIn. Channels : o update the display with fresh bending some solid-core copper
+ i © 5V
R1 J: L Supply from
EOK AT90S1200 = fgpF — fSOnF target
20 l l ' ©
I£l C1 Ic1 Vee . [
104F 19 P8 % —
PB7 1T = w -
= RESET - S cm
18 RO - D2
1 N
PB6 1 } =t L &
680R D3 A
=3 S+ Ch2
17 R10 L N D4
1 |
) PB5 I+t -
Chiijp @ PDO 680R D5 A
Ch2i/p & PD1 16 R11 Itl D6
PB4 T 1P| Aoy
4 680R D7 A\
n.c.— XTAL2 - Tt Cha
5 15 R12 w D8
n.c. — XTAL1 PB3 —__ | m -
680R D9 w
. 6 | Chs
Chiip o PD2 L | =g
7 14 R13 Ay D10
Chdip & PD3 PB2 —I— :
) 8 680R D11 ~1
Chsifp & PD4 13 17 Ché
9 PB1 D12
Chéifp & PD5 12 Green
PBO0 1 Red
GND PD6

R7| |R6
1M | 1M

R5| |R4| |R3| |R2 10
IM[ | IM[ |1M[ [1M

Figure 5. Complete circuit diagram.
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Figure 6. PCB layout.
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Figure 7. Component overiay.

wire from a picce of household
mains cable. You can also get
ready made gold-plated evelets
from Maplin, but they're not
long enough to project above
the front-panel if you've got ICI
in a socket. You could mount
them flush on the PCB and
provide bigger holes in the
front-panel for poking the test-
lead clips through. The eyelets
are used for attaching miniature
or sub-miniature probe clips.

I made a case out of an old
audio cassette case - simple
and cheap, but not particularly
robust. A front panel label is
shown in Figure 8.

Iin Use

Hook up the ground and 5V
lines from your target circuit to
Lassie's supply inputs before
making any other connections
(it's not good to drive an input
when there's no supply to the
microcontroller). Take care to
get the polarity right - there's
no protection. When power is
applied Lassie should display
its little power-up sequence to
let you know it's working, If it
doesn't, disconnect ASAP and
look for the fault,

Lassie can draw up to 15SmA
from the supply. I once spent
ages tracking down a fault in
another microcontroller circuit
that arose from the fact that I'd
cautiously set the current-
limiter on my bench supply to

Figure 8.
Front panel
label.

Lassie  rox 490

IT i

50mA and occasionally the
circuit asked for 60maA - it
suffered ‘hrown-out’, reset itself
and merrily continued from
the start again. That's one
reason why 1 like conspicuous
start-up displays.

Once vou've got Lassie
powered up just connect test
leads to any points you want to
check. If you're testing a circuit
that includes other supplies,
such as £12V for op-amps,
take care not to connect to any
points that may have a vollage
outside of the 0 10 5V range.

Bear in mind that Lassie
operates probabilistically
(phew!) so any single
momentary reading is only

probably correct. In particular
the tests for high and low are
separated in time and the state
of the input could change
between the two. If an input
alternating between high and
low just happens to be high on
the high poll and low on the
low poll then Lassie will think
it's high-impedance. If that just
happens to be the last event
before a display update then
Lassie will momentarily blank
both LED's (for one-twentieth
of a second). It's not likely to
happen and if it does happen
vou're not likely to see it - just
don't videotape the output and
slow it down! I've described the
WOrst case - you can only get

false ‘blanks’, you won't get

© green if the input hasn't gone

low and you won't get red if it
hasn't gone high.

An input that's oscillating
regularly at above the display
frequency will not necessarily
give an absolutely regular
alternation between green and
red, there may be slight
irregularities resulting from the
randomization of the polling.
My commercial logic probe
makes the opposite 'mistake’ -
it shows a regular pulse for an
irregular input - so it's six of
one and half-a-dozen of the
other, neither of them can tell
you whether the input is
regular or not.

PROJECT PARTS LIST
RESISTORS
R1 10k Min Res 1 M10K
R2,3,4,5,6,7 1M Min Res 6 MM
R8,9,10,11,12,13 680R Min Res 6 MG680R
CAPACITORS
C1,2 GenElect 10uF 16V 2  AT98G
Cc3 0.1uF MiniEster 1 CX21Xx
SEMICONDUCTORS
IC1 AT90S1200/16PC 1 NR25C * see text
D1,3,5,7,9,11 HP Mini LED Gm 2mA 6 CZ30H * see text
D2,4,6,8,10,12 HP Mini LED Red 2mA 6 CZ28F

MISCELLANEOUS
32 Socket Strip 1 DCarT
S-min Probe Clip Set 1  FA96E* pack of six leads
PCB Eyelet Terminal 1 JMO02C * pack of ten
PCB 1 * see text

The author can offer the following parts:
Drilled fibreglass PCB  £5.50

Pre-programmed AT30S1200A/12PC  £6.50

Software and drawings on fioppy-disk £3.50
Please add £1.50 p&p to any order and make cheques payable to Ray Kent.
Send your order to: Ray Kent, 79, Byron Road, Leyton, London, E10 5DS.

You can also e-mail me: ray.kent@virgin.net or visit my Web site:
http://freespace.virgin.net/ray.kent
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ENHANGEMENT

coccoccscoce PAR[YD “cccccccccese

In the second of this four part series David Clark

looks at the biological and bio-electrical contribution

to bio-feedback with electronic enbancement.

Homeostasis

On a physical level the human organism is
a highlv organised assembly of cells. tissues
and organs kept functioning by a hugely
complex interconnected collection of
electrical and biochemical conrrol systems.
Linking all of these are the nervous svstem
and the blood circulation. The nervous
system is an electrical system which uses
biological materials as the communication
medium in place of wire, and ions instead
of electrons. The blood circulation is a
transport system using a fluid medium and
hormones and other bioactive molecules as
messengers. The brain is the control centre
which consciously and unconsciously
controls and monitors these syvstems and
passes information backwards and forwards
between them. This complexity and
sophistication is all housed inside a
protective barrier, the skin, lungs and
digestive tract lining, which provides
isolation from a hostile external environment
and allows the control systems to maintain
an internal environment within verv narrow
temperature and chemical concentration
limits. This stable equilibrium is called
homeeostasis. and if it were not maintained
the humian organism would very quickly
cease 10 function. Like anv other system that
cannot be reached or taken apart to be
examined, how it works can be partly
deduced from how it interacts with its
environment and by detecting the side
effects of its activity. Once those side effects
have been detected and analvsed and the
processes they are part of understood. that
information can be used to modify the
behaviour of that svstem. This is the basis of
bio-feedback with electronic enhancement.

Monitoring

To monitor the chemical activity of this
organism involves taking samples. This
means breaking the outer protective laver.
This is not acceptable unless there is a valid
medical reason for doing so since any such
activity carries some risk. no mater how
small. What's more it is not a process that
can be carried out in “real time'. The
sample has to be taken away and analvsed
and the results returned later. This is not
good enough for a feedback system. The
process nceds to be non-invasive and the
results available as the process is occurring
and changing. For bio-feedback this is
relatively straightforward and
involves three tvpes of principle.
These are:-
1.Electrical - activity within the

body can be monitored from

the outside by the electrical

effects thar the activity produces.

2. Mechanical - most human
activities involve physical
movement either as a deliberate
action or as an effect of an activity.,

3. Heat - as warm blooded
creatures our systems need (o be
kept warm to operate. and part
of the process of keeping warm
involves the heat produced by
the svstems themselves. For
bio-feedback the monitored
parameters are the electrical
activity associated with the
brain. heart. muscle and skin.
the mechanical effects of breathing
and the action of the heart, and the
temperature of the body.

Body Parts

So which parts of the body are involved
and how do thev work?

When asked to name the two major
organs of the body most people would say
the heart and the brain, the seats of
emotion and logic according to tradition.
These (wo organs are examples of
specialised tvpes of tissue which are also
found in other parts of the body, the brain
being primarily an area of complex
interconnections of nerve cells which also
communicate with all other parts of the
body, and the heart consisting mainly of
specialised cells making up muscles which
are controlled by in-built nerve cells. So a
description of the working of these systems
is best started with nerve cells, then
looking at muscle generally. of which the
skeletal svstem is mostly composed. and
then at the heart which includes both
muscle and nerve cells. Then Il have a
look at the skin which is the most
important part of controlling temperature
in humans. Finallv for this part of the series
I'll have a look at breathing which provides
the oxvgen necessary for all these
processes 1o operate. As part of all these
svstems Fll be looking at the systems which
link these. namelv the nervous svstem and
the endocrine, or hormone, svstem.

Brain And Nerve Cells

The nerve cell (see Figure 1) is responsible
for transmitting information electrically
between different parts of the body.
Although it has the same basic processes
occurring within it as other cells, it has
evolved to perform its specialised function
by having at one part many branches. the
nerve fibres, and one very long fibre which
carries its signal to its ultimate destination.
The many fibres at the main bodv of the
cell all interact with similar fibres on other
nerve cells: many thousands of these
interactions occur between thousands of
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cells. The brain is simply, if it can be called
that, a collection of vast numbers of these
cells interacting with each other by
uncountable connections of the small fibres,
and with the rest of the body by signals
going to and from the brain via the long
fibres. Each interaction between fibres
occurs not directly but via a chemical
connection at a synapse (see Figure 2),
which is more effective at transmitting the
potential change between cells than a direct
electrical connection would be.

Since there are thousands of these
connections at the surface of each cell, the
number of possible pathways of information
transmission is almost without limit, and it is
somehow through these pathways that all
the senses, emotions, memory, intelligence,
patterns of behaviour and so on occur,
although the processes are still not understood.

" Regions Of The Brain

However, although it is not known how
these processes occur, the various areas of
the brain where these occur have been fairly
well mapped (see Figure 3).

The functions of the brain get more
complex as we move from the inner areas 10
the outer, which corresponds to the
development of the brain through evolution
(see the first part of this series). The very
inner part is primarily responsible for basic
functions such as distributing information to
and fro between the more distant parts of
the brain and the other parts of the body via
the spinal cord. The next part provides the
link between the nervous system and the
endocrine system, being responsible for
controlling hormone production. Through its
connections to the other parts of the brain
this is where the control of the autonomic
nervous system occurs, the control system
that bio-feedback with electronic
enhancement concerns. The large outer part
of the brain is where all the higher processes
occur, receiving stimuli such as sight and
sound, processing this information,
controlling muscles, and creating thought,
memory, learning and awareness, all the
things that make us conscious beings.

Brain Waves

The activity of the brain generates voltages
which can be recorded by electrodes placed
on the head, and various ranges of
frequencies have been found 10 correspond
with various types of activity. These will be
examined more closely in the third part of
this series which will deal with the electronics
involved in bio-feedback, but for each type of
activity, perhaps not surprisingly, the more
‘intense’ the activity the higher the frequency
of the brainwaves associated with the activity.
This gives a good point for controlling
moods and tension by bio-feedback through
the monitoring of these brainwaves.

Muscle Action & Structure

Muscle movement can be thought of as
equivalent to an analogue electronic
positioning system, in that there are an

nerve-muscle
junction

Figure 1.
The nerve cell.

Ny,

\ synaptic endings
from other neurons

cell nucleus

Myelin sheath which electrically
isolate nerve cells from the
surrounding tissue

™~
—

\ nerve impulse

v

Literally thousands of nerve fibres

and synaptic endings interconnect
countless nerve cells within the brain

and nervous system enabling the complex
processes of the mind and body

muscle fibre

Figure 2. The synapse.

l Nerve
impulse

© Vesicles containing the
transmitter substance,
@ Iy acetylcholine
(]

Acetylcholine causing impulse to
be transmitted across the gap
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Figure 3. Brain areas.
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each muscle is composed

of a regular arrangement
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Figure 4. Muscle structure.

infinite number of positions a muscle can be
in within the limits of its maximum and
minimum length. However as discussed in
the first part a cell can only be electrically
stimulated or not stimulated, in other words
it is a digital on/off two state system. So how
does this translate into muscle action?
Looking at the structure of a muscle shows
that there are three levels of organisation
(see Figure 4).

The muscle itself, which is anchored to a
bone at either end by a tendon, can be
considered to be a cylinder which narrows
towards each end. Running lengthways from
one end of the muscle to the other are
smaller ‘cylinders’ containing bundles of
muscle fibres, and each muscle fibre is itself
a cylinder cell containing many smaller
cylinders each of which is a tiny (1 - 2 mm
diameter) thread of muscle filament. There
are two types of filament, thick and thin,
and within each muscle fibre many of these
are grouped together to form structures
which are like a series of end-to-end pistons
and cylinders (see Figure S).

However, these "pistons’ act not by
pressure from the ends but by interactions
between the piston outer wall and the
cylinder inner wall. These interactions occur
at the molecular level, each molecule acting
as a miniature ratchet which moves the
‘cylinders’ and ‘pistons’ relative to each
other (see Figure 6)

Each molecular ratchet can operate at
around five times a second and through the
combined action of innumerable pistons
and cylinders the muscle contracts when
stimulated by the appropriate signal from a
nerve. This occurs throughout the body
enabling amongst many other functions the
heart beat, the ability to stand still without
falling over, or if required, the co-ordination
to run for a bus while carrying a bag in each
hand and avoiding colliding with anyone or
anything else! This gives some indication of
the phenomenal complexity, sophistication
and speed of information processing and
control system behaviour of which the
human organism is capable. An important
thing to note is that muscles can only tense,
or contract, whereas relaxation is a passive
process that occurs when muscle tension is
‘switched off".

Taking a step backwards (so to speak!)
what causes the molecular ratchets to
operate? Each muscle fibre is an individual
cell which can be up to 30cm long. It can be
electrically excited by the transmission of
the neurotransmitter acetylcholine from a
nerve cell (see the section on the brain,
nerve fibre and synapse action). When a
muscle is inactive there are protein
molecules at the end of each ratchet
molecule preventing it acting as a ratchet
i.e. it is a sort of molecular lubricant. When
the cell is electricallv excited a calcium
pump, acting like the sodium pump as
described in part 1 of this series, pumps
calcium ions into the cell. This changes the
shape of the lubricant and ratchet protein
molecules in such a way as to cause the
lubricant molecules 1o move out of the way
and the ratchet action to occur, thus causing
the filaments to contract, i.e. to tense the
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Figure 5. Muscle flbre.
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The overall length
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]
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Figure 6. Muscle
action showing

relative movement of
thick and thin flibres.

muscle fibre. All the filaments in one cell are
affected by this excitation. The contraction
ends when the electrical excitation ends and
calcium ions are pumped back out of the
cell, and the molecule filaments return to
their normal relaxed shape.

So the digital on/off state applies to cach
individual muscle fibre. How does this
translate to the ‘analogue’ behaviour of the
muscle as a whole? Within a muscle a few
muscle fibres are grouped ogether and
supplied by one nerve, or motor neuron,
and each muscle has several of these groups
each with its own neuron. So this is a
biological D to A converter; the degree of
muscle movement or tension depends on
how many nerve cells are triggered by the
brain. Additionally, there are cells within the
muscle which monitor the muscle tension,
and this information is transmitted back o
the brain via sensory nerve cells. So once
again we have a control and feedback
system which enables large and coarse or
fine and delicate adjustments, without us
even being aware of this happening.

Muscle Electrical Activity

The ¢lectrical activity of the muscle and
associated cells generates voltages which
can be recorded by electrodes placed on
the surface of the skin over the muscle. The
more physical activity there is the more
electrical activity there will be. Note that if
this is not due to deliberate movement or
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Figure 7. Blood circulation
around the body.

flexing of the muscles then it must be a
measure of the tension in the muscle. This
muscle ension often occurs as a result of
stress or anxiety, and bio-feedback can be
used to train people to learn how to relax
this tension, which corresponds with other
relaxation techniques as mentioned in part
one of this series.

The Heart - What It Does

What Controls It

A collection of *pacemaker’ cells at a point in
the upper part of the heart produce a regular
series of electrical pulses automatically - each
pulse effectively *kicks off " a heart beat. The
progressive “squeeze’ of the muscle is
controlled by electricallv conducting fibres
within the heart muscle fibre which channel
the pulse down the outside of the heart,
stimulating the muscle to contract as the

pulse passes (see Figure 9).

When the pulse reaches the end of the
fibre the muscles can relax until the next
pulse comes along. This process occurs
more than once a second throughout the
life of an individual.

Monitoring

It is possible to measure the electrical
activity of the heart from outside the body
because the pulse is effectively a small flow
of current through the heart, and this
causes a small voltage o appear across the
heart. This voltage can therefore be
detected by electrodes at opposite sides of
the heart, and since the skin is a very
slightlvy conducting material these electrodes
can be placed at the wrists. A low pass filter
can be applied o mask unwanted voltages
which can occur, such as the muscle
voltages generated by movement. This will
be examined in more detail in part three of
this series.

Blood Pressure

Blood pressure is a consequence of the
pumping action of the heart against the
resistance o flow of the blood vessels, and
so monitoring the pressure can be achieved
by measuring the resistance 1o compressing
blood vessels by for example a cuft placed
around the upper arm. This blood pressure
can be raised by the reaction of the body 1o
stress and by an increased heart rate, and so
bio-feedback with electronic enhancement
can be used 1o train people to recognise
changes in blood pressure caused by stress
or relaxation, and thus control and lower it

The function of the heart of course is
to pump blood around the body. The
human heart is in fact a double pump
allowing the blood to be pumped
through effectively two different
circuits, one through the lungs where
oxygen is taken into the blood and
carbon dioxide passed out, and one
whereby oxygenated blood is sent to
all the organs of the body and
deoxygenated blood is returned to the
heart. By having four separate
chambers and valves within the heart
the two circuits allow a pulsatile (the
heart *beat’) unidirectional flow of
blood around the body (see Figure 7).

How It Does It

The pumping action of the heart is a
result of the organised contraction of
the muscle tissue composing the heart
wall combined with the one-way action
of the heart valves. It is more or less a
progressive ‘squeeze’ moving down
the heart which pushes the blood
before it and eventually out of the
heart, followed by a relaxation period
which allows blood o flow back into
the heart. Valves ensure that the flow is
only into and out of the appropriate
heart chambers, veins and arteries (see
Figure 8) and in the required direction.

oxygenated blood to t
the body circulation

\\\

\_\\\ .‘
de-oxygenated _ X \ \
blood from e &N
around the body B B %

\

valves —————

Figure 8. Heart action.

de-oxygenated
blood to the lungs

__ oxygenated
blood from
the lungs

I

valves
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Temperature Control
& Skin Activity

The skin and the structures in it are the
most important part of controlling body

temperature in humans since they provide a Brain “higher’ function
large surface area through which heat loss :
to the environment can be controlled, once
again by the positive and negative feedback

Autonomic nervous system [, _

mechanisms of the autonomic nervous
system (see Figure 10). The main
mechanisms for this are twofold. The first is
by the control of the blood flow through the
vessels near the surface of the skin - the
greater the blood flow the greater the heat
lost to the environment. The second is by

Too cold Too hot

the control of sweat production - the more

sweat is produced the more evaporates, and ! +
:il;egig(;?t?: IC:X)IS U GETR S0 2 Blood flow in Blood flow in
s 8 ' veins reduced veins increased
Sweat Control reduced sweating increased sweating

Control of the sweat glands is achieved via
the endocrine system and the nervous
system. The autonomic nervous system
controls the pituitary gland, situated at the

base of the brain, which produces Skin

: Temperature sensors
hormones which act as messengers

travelling via the bloodstream to the glands

which respond to those messages, in this | |
case the sweat glands. (It also controls the l H l
. . eat
adrenal glands situated above the kidneys
which produce several hormones, one of
which is adrenaline, which as most people
will be aware increases the stress reaction by Environment
increasing heart rate etc. in preparation for
fight or flight’ as it is commonly known.)

Swea't conFains many.chemicals or "salts " | Figure 10. Temperature control.
and so is a highly electrically conductive
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Figure 11. The skin.
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Figure 12. Breathing.
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solution. Thus increased sweat gland activity
is easily detected by measuring the change
in skin resistance, and this is a valuable
parameter for bio-feedback training.

Skin Blood Flow Control

This is achieved by control of the
constrictor muscles shown in the diagram
of skin structure (Figure 11). By
constricting A and relaxing B, flow to the
surface is bypassed and heat is retained.
Conversely by reluaxing A and constricting B
blood flow is directed to the surface and
heat loss occurs. These temperature
changes are easily detected by temperature
sensors on the skin surface and provide
further useful bio-feedback information.

Respiration - Breathing
Breathing is a passive process in that the
lungs aren’t active in drawing in or exhaling
air. Once again it's under muscle control. in
this case the muscles of the diaphragm and
around the rib cage (see Figure 12).

The diaphragm is a sheet of muscle which
is a dome shape when relaxed. When it
contracts it becomes flat which increases
the volume inside the chest, which in turn
causes air to be drawn into the lungs where
oxygen and carbon dioxide are exchanged.
When the muscle fibres relax the diaphragm
returns to its original shape and air is
pushed out of the lungs. If breathing is calm
and steady usually only the diaphragm is
involved, and the ribs move, i.c. the chest
expands and contracts, passively as a
consequence of air moving in and out of the
lungs. However there are also sheets of
muscle on the inside and outside of the
ribs. When the muscles on the outside
contract the rib cage is forced upward and
outward, thus drawing air into the lungs,
and when the muscles on the inside
contract the rib cage is forced downward
and inward, thus forcing air out of the
lungs. These muscles are mostly involved in
deliberate or forced breathing, so it’s easy to
see how they are candidates for responding
to bio-feedback monitoring when rapid or
shallow breathing are occurring as a result
of stress or anxiety. Measuring respiration is
a simple process involving monitoring the
expansion and contraction of the chest wall
which as we will see in the third part of the
series can be done by using a svstem which
in a way mimics the action of the process it
is monitoring.

Next Part

‘The monitoring of all these activities can be
broken down into two parts; those
involving electrodes which monitor
electrical activity directly, and those
involving sensors that monitor some other
parameter and then convert this to an
electrical signal. In the third part of this
serics I'll be looking at the equipment and
techniques that are used for this monitoring,
and at how the measured signals are
madified and presented in order to provide
the necessary bio-feedback information.
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his long duration timer
Toffere many possibilities,

especially in security and
lighting applications such as a
stairwell etc. Other suitable
applications include audio
recordings, and a dark room
timer. The unit is designed to
switch 230V 5A appliances.
with ‘course’ timing set by DIP
switches with *fine’ timing set by
a potentiometer. Two push
buttons are provided 1o start the
timer and. if required to stop
the timed sequence. The circuit
diagram is shown in Figure 1.

The timer can be operated

either from the mains, or from a
low voltage ac supply - 24V ac
S0mA. In the latier case. C7 is
shorted out. The startstop switches
can be removed and replaced by
open collector transistor outputs.
This can be the 15-channel
infrared receiver from Velleman
the K67 11 kit (Maplin Order

070 60 HOUR
START/STOP TIMER

Jobn Mosely constructs this mains
switching timer from Velleman.

Code VET7Q). An idea for this
arrangement is shown in Figure 2.
It may be possible to mount
the timer boards in 10 one of
the PSU boxes with plugs
available from Maplin, such as
e YU31]J, or alternatively,
the free standing tvpe such
as YU32K might be preferable.
Whatever type of enclosure you
select please remember that
you are dealing with mains so
exercise the greatest care and
follow the rules about cabling,
insulation, fusing etc.

SPECIFICATION

Relay output: 230V 5A
Timer range: 3s to 60h
Power supply:

220V ac or 24V ac 50mA
Push buttons:

2 (start and manual stop)

c7
I R20
Da D3

Figure 1. Complete clrcuit.
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Construction

The timer is constructed on
two separate boards - one
carries the low voltage
timing circuit, and the other
carries the mains/power
supply input. suppressor
network and relav.

The relav module board
is constructed first. Because
the boards are small, the
components are closely
packed together, so some
parts are mounted vertically.
Start with R18, the diodes
and Zeners, remembering to
observe the correct polarity
when inserting these
components in the relevant
holes. R19 and 20 are
mounted vertically. If vou
intend to operate the timer
from a 24V ac transformer
(which you must do if vou
intend to use control
stop start from open collector
wunsistor output), then a wire
link is used for C7. If it is
intended 10 operate from
mains then insert C7. Finally

Start

o

6 & 6 &

Relay Board

Timer Board
1 1
230V ac

Wiring for mains operation

Figure 2.

="

b b4 +
Swi1 Sw2

Relay Board

Timer Board
C7 Link

o——0

]

| |

18- 24V ac

Wiring for external open
collector operation

fit C3 (observe polarity) and
the 24V relay.

Now fit capacitor C6 vertically,
and solder into the board. You
will now have to decide whether
vou require to use ‘NC' or ‘NO'
operation. For 'NO" mode fit R21
vertically, and solder into the
board, connect the non-soldered
end to the non-soldered end of
C6 and neatly solder together. If
vou require ‘NC' operation do
not use R21, but in the R22
position, Note that R21 and R22
have the same value.

Velleman point out that for
small loads it mav be necessary
1o fit a lower value for C6 e.g.
22nF 400V, otherwise the
voltage across the load may
take some time to drop to OV
when the relay is switched off.

Finally, fit the LED which
depending on the stvle of
enclosure used. mav be at a
particular height above the
board, or even remote and
attached to the enclosure.

Timer Module
Again, this board is compact
and all the resistors except R16
are mounied vertically. Start by
mounting the small
components, followed by the
IC1 socket, capacitors and the
DIP switch - do not allow the
DIP to get 100 hot otherwise it

important
A Safety Note
Remember this is a

mains powered project so exercise
extreme care, if in any doubt, ask a
suitably qualified electrician.

mav be damaged. Now solder in
the trimmer RV1.

When mounting these
components, in particular T2,
R13, R14 and T3, make sure that
the leads are as short as possible,
after soldering on to the board,
as the two push switches,
SW12, are mounted on the
track side of the board. As with

SW3 Setting

the DIP switch, do not apply
excessive heat when soldering
the switches to the board as
thev can be easily damaged.
Depending on vour choice of
enclosure, vou mav wish to
mount the switches remotely.
Now fit the IC (CD4536) in to
the DIL socket and using either
ribbon cable or four individual

leads (5¢cm long approx.),
connect the points 'RY’, - 'V
"+ on each board together.

Testing

With the DIP switches “OFF
adjust RV1 to mid range.
Connect to the mains or a 24V
ac supply, depending on vour
configuration. Remember that if
vou use 230V ac, then parts of
the board are ar this potential,
so take the utmost care. It is
advisable that the boards are
mounted in a suitable enclosure
to reduce risks. Carefully press
the start button, and check that
the relay operates and the LED
lights. After a few seconds the
relay should de-latch. Repeat
the test, but this time press the
stop button immediately after
the start button to check that
the relay again de-latches.

Adjusting
Adjustment is best set on the
shortest time range, because as

Time Range every vou move up a range the
1 2 3 4 EPNY w1 time setting doubles. RV1 will set
gg gg 8g 8;" g - ?;ec for fine adjustment. So if you set
3 see SRty
OFF OFF ON OFF T A for four sde(;)nds onfthe hshortest
OFF OFF ON ON 25 - 60 sec range and then set for the next
OFF ON OFF OFF 50 - 110 sec range up, the time setting will
OFF ON OFF ON 1.5 - 3.5min now he eight seconds.
8g 8: 8: g;‘: 2‘57??"1 The unit works well and offers
D - min I
ON OFF OFF OFF 13 - 30min se\ferjal possibilities. | ofter_1 _
- ON OFF OFF ON 25 . 60min record items from the radio for
ON OFF ON OFF 50 - 120min plavback later - some plays for
ON OFF ON ON 100 - 240min instance last nearly 90 minutes
8: 8: gﬁ 8;‘: :7’-5 E ;h and this offers an excellent way
ON ON ON OFF 14 - 3oh to record such programs.
ON ON ON ON 27 - 64h .
Maplin Order Code VFO8J Price £14.99
RESISTORS : SEMICONDUCTORS
R1,2,3,8,14,18 1k Min Res H D1 1N4148
R4 - 7,9-13,15,16 10k Min Res : D2,3,4,5 1N4007
R17 180k Min Res 201, 215V Zener 500mwW
R19 220R Min Res Z03 24V 1.3W Zener
R20 100k 1W T1. 2.3 BC557
R21,22 220R ICi ¢ cD4536
A 2208 D1 Red 5mm LED
SQPACHORS 22nF MISCELLANEOUS
c2, 3 100nF RY1 24V Relay SPST Contacts 230V 5A
Cc4 10uF 35V 16-pin DIL IC holder
C5 100ufF 25V Swi, 2 Push-to-Make Switches 2
C6 100nF 400V SW3 4-pole DIP Switch
Cc7 470nF 400V PCB pins <]
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Web Page

|

In part 1 of this new series, Mike Holmes introduces
HTML, and belps you to create your first web page.

<JDOCTYPE HTML PUBLIC "-//8Q//DTD W'ML 2.0 ¢ all
extensions//EN">

<HTHL>

CHEAD><TITLE>New Page</TITLE></ READD
<BODY></BODY></HTML>

Figure 1. The minimum required
coding for an HTML document.

Getting Your Own Web Site

To be able to use a web browser and put your
own HTML documents and images on the
Web, you must first have access to an account
with an Internet Service Protider (1SP). For
the purposes of this discussion let us assume
you have a PC with modem, subscribe to an
ISP and have an E-mail account, with the
ability to send and receive electronic mail.

In addition, vour ISP has very likely
provided you with one of the proprietary
browser programs, with which vou can
access the World Wide Web (W),

Originally, ISPs were government and
university organisations, but nowadays most
are commercial sites, where anyone can
have access or businesses can put their
information onto the Web. In recent vears a
trend has seen many ISPs providing free
Web space on their servers along with the
basic E-mail service, so that subscribers can
put up their own HTML documents, or Web
pages - in short, create their own Web Sites.

Reasons For Wanting
Your Own Web Site

For creating files that can be read by browsers
(such as NCSA Mosaic, Netscape Navigator,
and Microsoft's Internet Explorer) that are
connected to the Web then a particular
format has to be followed. The file format is
called HTML (HyperText Markup Language).

Most private users, or 'amateur
webmasters', usually have a Web site for the
sole purpose of airing their own personal
interests or hobbies to a World-wide
audience. It automatically follows then that
this is also likely to generate feedback from
readers and ensuing discussions by E-mail.

For anyone who has not yet encountered
'The Net' in any of its forms, the nearest
analogy I can think of to describe the
‘ownership' of a Web site is that it is like
having your own personal glossy magazine
that costs next to nothing to produce, has a
world-wide distribution, is read by others
for the lowly price of a local telephone call
and is never out of print!

. ‘Netiquette’

i You can even advertise on your Web site.

Indeed this is much preferred over the

option of 'mail-bombing’ Usenet

newsgroups (discussion or 'chat’ forums),
which is universally construed as a cardinal
sin. The Net has been around long enough
to evolve a set of rules governing its usage,
if slightly illogical in places, and which is

i colloquially referred to as 'Netiquette'

(etiquette for the net).

It extends, if slightly modified, to the Web,
50 vou should find out what the rules are
regarding vour proposed use of your new
Web site - your ISP should have an

Acceptable Use Policy or similar set of rules

defining how your Web space ought to be
used, and things they may not want you to
put on it and so on.

Standards For HTML
Mark-Up

Before you can upload pages, however, you
need some pages to upload! Any text editor
can create an HTML file; it is basically raw
ASCII. Browsers open files that consist of
literal ASCII text including what's called mark-
up, and from this do things like screen
formatting, generating graphical forms,
issuing mail messages, displaying pictures and
so on. However, it's important to understand
that the different browser programs do things
in slightly different ways.

Consequently, it will become your
responsibility as an HTML author to create
correctly marked-up documents that each
browser type can interpret properly. Some
may be able to anticipate what you want

I P 00000000000

<IDOCTYPE HTML PUBLIC °-//8Q//DTD HWIML 2.0 +
all extensions//EN">
<HTHL>

<HRADD>

<PITLE>Main</TITLE> </ HRAD>

<PODY BOCOLOR-'white™ TEXT~-"black®™ LINK=-"navy"
VLINK="purple” ALINK="red" LEFTMARGIN="10"
TORMARG IN="10">

CENTER>

<HL><FONT FACE~"Times MNew Roman™
COLO®="blua">This is the page called

*Main® </FORT>< /81>

</CENTER>

<m0

<P>FONT FACE="Times New ROBan" BIZE="+1%
CoLO®-"black">this is a peragraph element
containing some text. »

<DIV ALIGN="RIGNT™>

<PO<FONT FRACE='"Times Mew Roman” SIZR="+1"
COLOR-"black ">Phis is going to be a hypertext
link to Pege 2</TONT></P>

</o1v>

</ BOUY></ HTNL>

Figure 2. Adding text formatting
Instructions to a basic document. °

This is the page called *Main' :

This is a paragraph element containing some text.
This is going to be a hypertext link to Pags 2

=

Figure 3. How the browser displays the
coding of Figure 2.

them to do from sparse or incomplete code,
others may not. It's an important issue
because HTML documents are more easily
interchanged, that is, displayed by different
people using different browsers, when they

i conform to an agreed standard of format.

HTML Format

The standard HTML format is based on the
Standard Generalised Markup Language
(SGML), all HTML files are SGML. files.
However, the converse is not true as there
are several other formats described by
SGML, so most SGML files are not HTML).
It's easy enough to study the HTML
content of any Web page - the popular

: browsers have a menu option (usually called

'View Source' or similar) that lets you see
the HTML format of the displayed page.
Moreover, you can save it to hard disk as a
permanent copy for later reference.

If, while 'Surfing the Web', you see a page
that contains a typographical effect, form,
etc., that you like, then the easiest way of

i achieving the same thing yourself is to save

the file with the browser (make sure it is in
HTML format) and then open it in a text
editor and find out how it works. Be aware
though that some files may have incorrect

markup, and that graphic images are not

saved with the file, because they are stored
as separate files on the server.

Note also that while the document
markup itself is not copyright, the text
content and images may be. This is a
separate issue which we will examine later.

Required Tools

No special software is needed to make
HTML pages, as initially, all you need is a PC,

a word processor and a WWW browser. The
i word processor can be any one of your

choice, but must be able to save plain ASCII
text files. Some utility word processing
applications, such as that provided with
Microsoft Office 97, for example, are 'HTML

i aware’, meaning that they may be able to

help you when it comes to making
hypertext links and so on. Otherwise a plain
ASCII editor is more than capable; in the
absence of anything else Windows Wordpad
is adequately competent.

The second tool required is a WWW

{ browser, to be used as a viewer to show how

the page is developing as you write it. It can
remain open side-by-side with the editor for
the duration with the same page loaded, and
when you switch windows to see the changes,

you force it to show the latest edits through

its reload or 'refresh’ option.

Minimum Required HTML
Format

According to the accepted standards for

HTML markup, a Web page document must

i at the very least consist of:

@ The document prologue identifier
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@ An <HTML> element 'wrapper, enclosing:
@ A <HEAD> element ‘wrapper’, enclosing:
@ A <TITLE> element

@ Followed by a <BODY> element ‘wrapper

In the above, ‘wrapper' is jargon meaning
that the element has both opening or
starting, and closing or ending - parts
between which something else is contained.
So in its simplest form an HTML document
looks like that in Figure 1.

Although many Web authors omit it, the
first line is actually required and specifies
the HTML language level; the above example
is just one of the various valid configurations.

A title also is always required, not only
because the browser invariably displays it in
its window title bar, but also because it is
added to its internal history list, that is, a list
of the pages recently loaded. It is this list
that is browsed by the browse buttons, and
if missing, a sequence number is assigned
which is largely meaningless.

Naming Of Saved
HTML Files

HTML documents are recognised as such by
browsers through the filename extension of
"htm'. With the advent of 32-bit operating
systems allowing the use of long file names
(longer than the original IBM '8.3' character
count limit), the extension can also be "html'.

Apparently, adoption of the latter is
favoured in teaching circles (students of
HTML authoring courses are told to use
"html"), but whichever you choose you
should apply your own standard of sticking
to one or the other for all your own pages.

Another important consideration is to
avoid using spaces in the main part. The
reason is because spaces in URLs (Uniform
Resource Locators, see below) are not
allowed. So either the browser or the server
software will translate spaces to their
hexadecimal character representation,
hence 'My First Page.htm' becomes
‘My%20First%20Page.htm'. In theory this
shouldn't be a problem as both systems
should resolve the real name; in practice,
however, some client software has difficulty
with it and subsequently can't load the page.

The evolved consensus is therefore to
substitute all spaces in file names for the
underscore character, i.e. 'My_First_Page.htm'
is acceptable in all eventualities of server/
client interface.

Except - that many Web servers are
mainframes, typically running the UNIX
operating system. Where the IBM PC et al is
not case sensitive regarding file names -
they are recognised as being the same
whether written in upper or lower case or a
mix of both - the UNIX operating system is
case sensitive.

More commonly than not, the practice is
for server side file names to be written all in
lower case. Consequently, while a browser
running on an IBM PC makes no distinction
between 'My_First_Page.htm'and
‘my_first_page.htm’, to the UNIX based
server software they are very different
things. Hence if you have a hyperlink jump
on a page to 'My_First_Page.htm', but the
server has it stored under ‘'my_first_page.htm,
it will come back with 'File Not Found'.

Therefore all new HTML documents
should be saved with all lower case file
names to avoid such confusion.

i After saving, switch to the browser

Making Your First Page

Open a new document in your text editor,
and type the minimum layout shown in
Figure 1. When you have done this you can
save it as say ‘template.htm’ (in plain text or

ASCII, remember), in other words a

template you can use as a basis for all
further pages. Later on, you will be able to
add extra basic features to the template,
such as <META> elements, that new pages
derived from it will automatically ‘inherit.’

For now, create a real page by changing
the title to read 'Main’, and saving the
template as 'main.htm’. This page can now
be opened in the browser.

As far as the browser is concerned, at this
stage the page is a local ‘client side’ file, not
a ‘real’ Internet file on the real Web. Yet, you
can type its URL into the ‘Address’ or
‘Location’ text input area at the top of the
browser window as you could for any other
known Web site page.

Suppose this page is saved in ‘webpages’, a
sub-folder of local hard disk ‘c:". The typed
URL takes the form: file:///c| /webpages/main.htm

The browser loads and displays the page,
but which isn't very interesting to look at, as
it doesn't contain anything.

Everything that is to be displayed on a
page must be put in the <BODY> element
wrapper (nothing contained in the <HEAD>
element is displayed). So to show some text
on the page it needs to be put into the
<BODY> element.

Furthermore - regardiess of whether it
actually might work or not - the HTML
standard requires that text be enclosed in a
further element wrapper placed within the
<BODY> element, since <BODY> can
contain all sorts of other elements apart
from text. The most basic text wrapper is
the <P> (for 'paragraph’) element.

Switch back to the editor window and
split the '< BODY>'and '</BODY>' parts
with a couple of carriage returns. Below
'<BODY>' write: <P>This is the page
called 'Main'</P>. Press 'Enter' again, and
follow with: <P>This is a paragraph
element containing some text.</P>; and
then again <P>This is going to be a
hypertext link to Page 2</P>.

of events, because the transfer of fonts over
the Web comes under a group of file types
for which there is no ready mechanism for

i automatic downloading, for security reasons

(in case a virus is attached or something like
that). Explicitly specifying a font that the
client may not have is a common mistake
made by budding HTML authors!

Hence, you cannot assume that the client
machine has the same fonts as your machine
uses. If the browser cannot match an

i explicitly defined font, it resorts to its own

default as defined in its settings. If you know
that your pages will be viewed on (another)
IBM compatible PC having MS Windows and
with all the standard Windows fonts
installed, then you could explicitly use, say:
FONT FACE="Arial", with a good chance it

will appear as such. But if the client happens

an Apple Mac it may not know what Arial’ is.
Therefore the FONT FACE attribute also
allows for a comma separated list of alternatives
to be defined. Thus, if you specify ‘Arial’ but
it turns out the client is an Apple Mac, then

you could add the nearest equivalent to
i Arial that a Mac is most likely to have, i.e.

FONT FACE="Arial, Helvetica, Univers".
The browser will use the first name in the

list that matches an installed font, so that

although the client has Helvetica, if it has

Arial as well, then Arial will be used.

If a ‘fancy font’ is especially desired, the

accepted way of doing it is to provide it as

an image. It looks like text, but actually it's a
picture - more about which we must leave
until Part 2.

Text Formatting

Elements Summary

The following are used for the formatting of text
i within a HTML document. They must all be

placed within the BODY element. To combine
their effects, place them inside each other.

A complete HTML language reference can
be found at: http://www.mc-h.demon.co.uk/

maplin/glossary.htm

You can also find some useful free
downloads, such as the latest Microsoft

: Explorer 4.01 & Netscape Navigator 4.0 at:

http://wwd.mc-h.demon.co.uk/maplin/mapindex.htm

Exploring Things
To Do With Text

and force it to reload the page with
‘Refresh’ (or ‘Reload’). At least it
shows some words now, but the
overall effect is still not very
stimulating.

Time to exercise some of the
more interesting text formatting
elements. To cut a long process
short, Figure 2 summarises a total
number of these modifications to

<H1- 6> ... </H1 - 6> - Six sizes of heading

<HR> - Horzontal Rule

<P> ... </P> - Paragraph

<B> ... </B> - Bold text

<|> ... </1> - Italic text

<BR> - Force a line break

<NOBR> - Specifies that words aren't to be broken

<WBR> - Specifies that a word is to be broken if necessary

<FONT ...> ... </FONT> - Set or change font size, colour and/or name
<BASEFONT SIZE=...> - Specifies the ‘default’ font size for the document
<CENTER> ... </CENTER> - Centres text on the page

<DIV> ... </DIV> - Division - allow centring or left/right justification of contents
<PRE> ... </PRE> - Use text already formatted

<BLOCKQUOTE> ... </BLOCKQUOTE> - Quote text from another source
<PLAINTEXT> - For text formatting

the page 'main’, shown in red.
Which of these do you think may
be usefully added to the template? (Clue:
BODY element "attributes'.)

The result should redisplay in the browser
something like Figure 3.

Important: beware the <FONT> element.
Some authors, because they have ‘fancy
fonts’ installed on their machine, tend to
specify these because they are prettier.
Unfortunately the actual font is not carried
across to the client machine doing the
viewing, and cannot be in the normal course

Until Next Time

In Part 2 we shall discuss how to make
‘anchor’ hypertext links, include inline images
and how to begin uploading finished pages to

your new web site, plus why you first need an

'index page' to do so. In the meantime,
practice writing syntactically correct HTML,

i getting used to using the text formatting

i instructions. Think about the design of your
: first homepage and when next online, study
i other people's home pages for some ideas.
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of the principles involved

with measuring magnetic
fields. This time, we take a
more practical approach and
look at some experimental
circuits. The circuits illustrated
are intended to provide a
starting point and are thercfore
not fully optimised. They may,
however, form the basis of a
number of different control and
measurement Circuits.

I n part 1 we looked at some

Detector for
Alternating
Magnetic Fields

As discussed in last months
article, probably one of the
most effective detectors for
alternating or transient magnetic
fields is a coil of wire. When
properly constructed this type
of arrangement works very well
but to measure alternating
fields, the coil must be connected
to an oscilloscope, multimeter
or other device allowing the
direct measurement of AC
voltage. For many applications a
DC voltage output would be
much more useful.

Probably the easiest way to

MAGNETOMETE

.0..0.0.0...’pAn12'...O.......

In part 2, Gavin Cheeseman gets down
to some construction.

i convert the AC output of the
i coil into a DC level is to use
¢ simple diode rectifier as shown

in Figure 1. However, this
method has the disadvantage
that the output level from the

i coil must be enough to forward
i bias the diode on peaks. As a

result, a simple rectifier is of
very little use at small signal
levels. In order to circumvent
this problem an operational
amplifier can be used 1o create
a simple peak detector that will
easily respond to very small
signal levels. Figure 2 shows a
typical example of a detector

circult using this principle. The
output of the detector coil is
fed to the input of operational
amplifier IC1. Diodes D1 and
D2 help to prevent overload,
while rectifier diode D3
effectively forms part of the
feedback loop of the op amp
circuit. As a result, the op amp
compensates for the voltage
drop across the diode when it is
forward biased. The output
from the diode charges C3 as

Detector coil

Oa Figure 1.

Simple diode
rectifier to
convert an AC
signal Into a
DC level.

+5v

D2

IC1

Figure 2. Alternating field detector using operational amplifiers.

with a standard rectifier,
and R1 provides a discharge
path for the capacitor to prevent
It from remaining charged for
long periods. The DC voltage
present at the cathode of D3
approximately corresponds to
the peak voltage of the AC
waveform produced by L1.
Although this voltage can be
used to drive a high impedance
circuit directly, it is generally
preferable to use a buffer and
operational amplifier 1C2 is used
for this purpose.

It should be pointed out that
the output voltage produced hy
this type of coil based detector
is heavily dependant on the coil
dimensions and the frequency
of the field being measured.
The coil may be air spaced or
wound onto a suitable core.

Construction

The circuit can be built on matrix
board, or even on breadboard if
for purely experimental purposes,
and is relatively straight forward
to construct. The layout of the
circuit is not particularly critical.
As with most analogue circuits
it is best to keep wiring runs as
short as possible.

The coil dimensions depend
on the application. For general
relative measurement of low
frequency alternating magnetic
fields such as those related to
AC power lines up to audio
frequencies a few hundred turns
of wire on a small ferrite rod are
quite effective. Depending on the
application it may be necessary
to provide some screening
around the coil to prevent the
circuit from responding to
ambient radio frequency signals
which may affect the output
voltage. Where this is the case a
screening material that has
minimal affect on the magnetic
flux density must be used. It
goes without saying that metals
containing iron and other
ferromagnetic materials are
unsuitable for this purpose.

The speed at which the circuit
will respond to changes in input
level is for the larger part
determined by the values of R1
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and C3. Lower values provide a
faster response but with the
trade off that at low frequencies
a considerable amount of ripple
may be present at the output.

Measuring a Static
Magnetic Field

Hall effect devices provide a
simple method of measuring
the magnetic flux density of a
static magnetic field such as
that produced by a bar magnet
where the magnetic flux density
is relatively high. Devices such
as the UGN3503U are simple to
use and are completely self
contained requiring little or no
additional circuitry to function.
Figure 3 illustrates just how
simple it is to connect and use
these devices. The output is in

A Sensitive
Magnetometer

For some applications, for
example when measuring the
earth's magnetic field, a more
sensitive detector is required. A
large coil of wire can be used to
detect extremely small variations
in magnetic flux density; however,
to obtain good sensitivity, it is
necessary to use a coil of
relatively large dimensions. This
arrangement also has the
disadvantage that it will only
respond to changes in flux
density. To make measurements
of static magnetic fields using
such a system, it is necessary to
rotate the coil in the field. This
provides very good results but
often requires complicated

mechanical arrangements
especially since it is important to

regulate the speed of rotation for

accurate measurements.

As we discussed last month,
there are various other
methods of measuring static
low level magnetic fields. The
circuit described here makes
use of a specific type of coil
arrangement wound onto a
ferrite ring core and is capable
of providing relative

external field is present, the
magnetic field around opposite
halves of the coil tend to cancel,
and as a result, the net field
produced around the outside of
the core is negligible. However
when an external field is
present, this creates an
imbalance, resulting in an
increase in the net field around
the outside of the core which is
detectable as an induced
current in the detector coil.

measurements of magnetic flux
density. A coil wound torroidally
onto the core is driven with low

frequency pulses such that the
core is in the region of
saturation. A second (detector)
coil is wound around the
outside of the core. Under
normal conditions when no

Circuit Description

Figure 4 shows the circuit
diagram of the detector.
Integrated circuit, IC1 (a CMOS
hex Schmitt inverter) performs
several functions within the
circuit. IC1a - IC1c produce a
low frequency short duration

the form of a DC voltage pulse for drive coil Lla. ICla
proportional to the magnetic +5V o Figure 3. forms a simple square wave
flux density. Readers wishing to supply Typlcal connection oscillator. The output of the
experiment with these devices GOl LI Lo oscillator is fed via diode D2 to
are recommended to refer to the input of IC1b which
the manufactures data sheets together with IC1c forms a
before commencing Supply retriggerable monostable. The
construction. output is of the same frequency
One use for this type of 100nF = UGNa503 Output O Ouput as the output of IC1a but with a
device is in a volume pedal for much shorter duty cycle. IC1c¢
use with electric guitars and Ground switches on Field Effect
other electronic musical Transistor TR1 during the
instruments. In this application period that the output is in a
the Ol(thpu[ of thel Hall leffect IC logic high state driving L1a with
is used to control a voltage current pulses. D5 helps to limi
controlled amplifier. Another o O —Ow the swit?hing trarzsientz t
application is positional sensing. produced by Lla. L1b is the
+V
o— 1 — . .
m 1 [
. c2 (1::OnF 1Cg!)nF “
! o : : R6 o7 R13
> ov ov cr 10K R7 100k
10nF 100R DS L1a
*|>o—< s, SO0+ H
IC1a D2 IC1b KC1c R cio 27 )
100nF
i—&- = B 34
2 I I LT el N
- 100k R3 D4
. 100R 10k 100k D8 ZS ?;k 1k
180nF
P2
O
\1’:1 +V o
)
p Ps

Figure 4. Sensitive Detector circult dilagram.
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Figure 5. Detector coll orlentation.

Power supply
wiring should be
positioned away
from the coil
assembly

detector coil. The height of the
pulse produced by L1b is
partially determined by any
external magnetic field present.
The output from L1b is fed to
operational amplifier IC2 via
coupling capacitor C10. Resistors
R13 and R14 provide a half
supply reference at the input of
the op amp. Diodes D7 and D8
limit the amplitude of the input
signal if it swings significantly
above or below the supply rails.
The pulse waveform produced
by the detector is buffered by
IC2 and appears on pin 6 of the
device. In addition to the
required pulse there are also
other unwanted transients.
These are gated out by TR2
which switches the signal to
ground except during the period
that the required pulse is
present. The drive signal for TR2
is produced by IC1d - ICle and
associated components and is
derived from the oscillator at
IC1a. There are two preset
variable resistors. VR1 together
with C3 determines the point at
which the monostable formed
by IC1d and ICle triggers. VR2
determines the length of the
pulse produced by the
monostable. IC1f inverts the
pulse output from ICle so that it
is of the correct sense to drive
TR2. The waveform produced at
terminal P4 consists of the
buffered output from the
detector coil together with the
pulse produced by TR2
switching. This signal charges
capacitor C9 via diode D6 with
R12 providing a discharge path.
The resulting DC voltage is
buffered by operational amplifier
IC3 and is made available on
terminal P5. The output voltage
at P5 is proportional to the
magnetic flux density of any
external magnetic field to which
the detector coil is exposed. The
voltage is of course offset due to
the half supply reference voltage
for IC2 but for relative readings
this generally does not present a
problem.

Constructing the
Detector

! The circuit may be constructed

using matrix board. The circuit
layout is not particularly critical,

: but it is best to run separate

supply rails to high current
parts of the circuit, for example
the coil drive section. It is
probably best to arrange the
orientation of the coil such that
the plane of the detector coil is
edge-on to the rest of the
circuit as shown in Figure 5.

i Also try to avoid running any

high current power supply
wiring close to the detector coil.

i As the coil arrangement is quite

bulky is probably easiest not to
fix the coil into position until all
other components are fitted.

As usual, it is recommended
that DIL sockets are used for the
ICs to minimise the possibility
of damage during installation.
Make sure that all polarised
components are fitted observing
the correct polarity as incorrect

i connection may result in failure

of the circuit to operate and
may also be dangerous due to
the possibility of explosion. The
IC pinouts are shown in Figure
6 and the transistor and diode
leadouts are shown in Figure 7.

au.mceE ~ %NC
INPUT Ell>_\—z] ouTPUT
~v[s] 351 [s]eaumee
°_€1E ~ E]Vcc
=] un
%3] [14] 0
os [e] 1103
o] .
ono [a] 9 ]E,
40768
Figure 6. IC pinouts.

Pay particular attention to
polarity when connecting the
electrolytic capacitors. The
negative lead of the capacitor is
usually indicated with a
negative (-) symbol on the body
of the component and is usually
the shortest of the two leads.
The coil is wound around a
standard ferrite ring core of the
type used for RF interference
suppression. Figure 8 shows the
winding details. The drive coil is
60 turns of 22 SWG enamelled
copper wire. Allow for about 2
metres of wire when winding
the coil, and try to space the
windings as evenly as possible.
The windings can be held in
place using electrical insulating
tape if necessary. It is necessary
to wind the detector coil
around the outside of the core
and this is easiest with the help
of a former. A simple former
can be created using two pieces
of matrix board spaced apart
using threaded spacers
positioned at each of the four
corners. The core is
sandwiched between the two
pieces of board and may be
fixed in position using a suitable
adhesive. The detector winding
consists of 300 turns of 26SWG
enamelled copper wire loose
wound around the former. This
winding may also be held in
position with electrical
insulating tape where necessary.
The leadouts from the windings
may be looped though the holes
in the matrix board to provide
additional anchorage. The whole
coil assembly can be mounted
onto the main circuit board
using nuts bolts and washers
positioned at each corner.

. Testing and
. Alignment

It is probably easiest to test and
align the unit using an
oscilloscope but this is not
essential. Before applying power
to the circuit double check the

¢ construction to ensure that there

are no connection errors or
poorly soldered joints. It is useful
to connect a multimeter set to
the current range in series with
the circuit when first applying
power so as to check that the
current drain is not excessive.
The circuit requires a 9V DC
regulated power supply. The
wiring diagram for the unit is
shown in Figure 9. It is important
that the supply voltage is stable
as the final output voltage is
partially derived from this. If
required, a suitable regulator
may be used as shown in Figure
10. Variations in supply voltage
will affect the output voltage
and hence the accuracy of the
circuit. It may also be necessary
to add additional supply
filtering in some cases to
prevent unwanted pulses being
imposed on the power rails.

important Note

Fusing of the power supply is
required to reduce the risk of
overheating in the event of a
fault condition. It is recommended
that an F100maA fuse is fitted in
series with the positive (+V)
supply rail to provide protection
in the event of circuit failure. It is
particularly important to provide
protection, since if the oscillator
stops this may result in a
considerable increase in current
consumption which may result in
excessive heat being developed.
In normal operation, the average
current consumption is
considerably less than 100mA
due to the short pulse width used.
Some form of DC voltage
indication is required to test the
output of the circuit. An
oscilloscope or multimeter are
ideal. An alternative is to use a
moving coil meter with a series
resistor as shown in Figure 11.
The preset resistor should be
adjusted for a zero reading on
the meter. The maximum output
voltage from the circuit does not
exceed the supply voltage when
operating correctly. It is also
useful to have a small magnet
available - the magnet of a small

Figure 7.
Transistor
outlines.

=

D

s
BUZ10

Viewed from below
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»\\\\\)‘;.uu L/“': e
Slot in L3y A
- =) --,  Detector fomerfor Ly o7 230 Detector
' ! i detector ' T23 sZi | i
' «—coll L , v23 FzA4 coil
L. | (see ten) coil CY :”)3, Ool‘::;;'
Y. T NI
i Y
S Al 3
Drive coil: 60 T
tums 22 SWG Matrix board
enameleq former
copper wire
D Drive coil
etector wound on Threaded
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\ S boar'd
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former
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I ﬂ, Spacers ~
Drive coil <4—— Fxing bolts —»
connections
Circuit board
Detector coil
connections Figure 8. Coll Assembly.
unshielded loudspeaker is ideal. coil should result in change of
Apply power to the circuit pulse height in the opposite
and check that the current direction. Try to avoid moving
Pt O— |' ,l +V consumption is less than the magnet very close to the
F100mA fuse Power supply 100mA. Adjust variable resistor detector coil as this will tend to
nput VR2 to maximum resistance. If overload the input circuit
P2 O— ov an oscilloscope is available resulting in erroneous readings.
check the output waveform at In addition to the required
. terminal P4. This should be pulse it will be seen that other
PO L similar to that shown in Figure (unwanted) signal variations are
Detector circuit 12. Slowly move a magnet close present. In order to prevent the
Test point to the coil as shown in Figure unwanted components of the
Ps O po 13. This should result in a i signal from affecting the final
variation in the height of the : output level from the circuit, it
P5 DC output pulse. Pointing the same pole of is necessary to adjust VR1 and
O S the magnet towards the VR2 such that only the required
opposite side of the detector pulses are present. Figure 14
P6 O ov
.(rge:;cto Centre zero moving coil meter
Figure 9. Wiring Dlagram. circui)
0
" 77T\
- +
L78S09CV 4k7
(UJS5K) preset
+12vin O N out +9V out variable 50uA FSD
. com + ToP2 = +
1000F (detec
100uF — 10uF f—
16V circuit)
v - = - ceramic
ToPS
(detector
C'I'Cuit) 100k
ovin O QO ovout
_OIV_ Input voltage should not exceed 5V
Figure 10. Regulator circuit. Figure 11. Using a moving coll meter as a level Indicator.
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illustrates the type of waveform
that can be expected at P4.

The DC output from the
circuit is available at P5. This
output can be checked using a
multimeter set to the voltage
range or a moving coil meter
with the appropriate value of
series resistor. If a strong
external magnetic field is not
present the output voltage
should sit at approximately half
the power supply voltage.
Check that the output voltage
changes when a magnet is
moved towards the detector
coil. A voltage change in the
opposite direction occurs if the
same pole of the magnet is
positioned close to the
opposite side of the detector
coil. Once again, if the magnet
is positioned in very close
proximity to the coil this will
tend to overload the circuit.

If an oscilloscope is not
available alignment of the
circuit is more of a trial and
error process. Check the
output voltage at P5 and adjust
preset variable resistors VR1
and VR2 to obtain the best
sensitivity. This can be checked
by slowly moving a magnet
close to the detector coil. Set
the presets sugh that the
movement of the magnet is
detected when it is as far away
from the coil as possible. Once
the unit is set up, try detecting
the earth’s magnetic field
noting the change in output
voltage as the detector is
rotated through 360°.

Applications and
Circuit Development

Applications of magnetometers
were discussed in last months
article. The detector is a general
purpose experimental circuit and
serves to illustrate how a
sensitive magnetometer can be
constructed form standard parts
without the need for specialised
components such as hall effect
devices or magnetoresistors. In
this respect it has not been
designed for a specific use but
can be used in many applications
requiring a moderately sensitive
magnetic detector. As it stands,
the circuit is not calibrated but in
many applications where relative
readings are required, this does
not present a problem.

Where improved
performance is required the
unit may be modified in a
variety of ways; for example, to
improve sensitivity, linearity
and stability. If a smoother DC
level is required at the output
of the circuit this can be
achieved using an active peak
detector to detect the height of
the pulses produced at P4.

It is possible to use alternative
drive methods for the coil and
different drive waveforms to

Figure 13. Testing the Detector coil
detector using a
permanent magnet. l
7
< 1‘ IRINN] ,rl\,
R
: Iy A ‘:‘
H L23 v :_ =
{\ An S i [_ 2 =_,\ 5 S :?‘ N S
IRV LA
g A" T 1
Test position 1 ('V/ZL ,’L'E: ;_\\*‘), Test position 2
Detector coil waveform
Figure 14.
Typlcal waveform
at P4.
Drive waveform _
Figure 12. Typical detector ) .
coll output waveform. Before alignment After alignment

short as this and readers are
referred to relevant text books
on the subject. It should be
pointed out that when changing
the duty cycle of the pulse
driving the coil, attention should
be paid to current consumption

improve the accuracy of this
type of detector and more
experienced constructors may
wish to experiment along these
lines. It is impractical to discuss
the various configurations and
design criteria in an article as

and the power dissipation in the
output stage of the circuit. It
may be necessary to increase
the power rating of R11 and fit a
heatsink to TR1.

It is also possible to wind
further detector coils onto the
same core (for example at right

ALTERNATING FIELD DETECTOR
PARTS LIST

RESISTORS

R1 1M Min Res 1 M1iM

CAPACITORS

C1-3 GenElect 100uF 16V 3 AT40T

SEMICONDUCTORS

D1-3 1N4148 3 QL80B

IC1,2 LF351N 2 WQ30H

MISCELLANEOUS

P1-5 Pin 2145 5 pins FL24B
DIL Socket 8-Pin 2 BL17T

SENSITIVE DETECTOR PARTS LIST

RESISTORS
R1,9,10,13,14 100k Min Res 5 M100K
45,6, 10k Min Res 4 M10k
R3,7 100R Min Res 2 M100R
R4,15 1k Min Res 2 M1K
R11 4R7 10W wWWwW 1 H4R7
R12 10M Min Res 1 M10M
VR1 Hor Encl Preset 1k 1 UHOOA
VR2 Hor Encl Preset 10k 1 UHO3D
CAPACITORS
Cl Poly Layer 0.18uF 1 Wwa4x
C2 GenElect 100ufF 16V 1 AT4QT
C3,9 Poly Layer O.1uF 2 ww41u
C4,5,8,10 Minidisc 0.1uF 16V 4 YR75S
C6,7 Poly Layer 0.01uF 2 WW29G
SEMICONDUCTORS
IC1 HCF40106BEY 1 QW64U
1C2,3 LF351IN 2 WQ30H
D1-4,6-8 1N4148 7 QL80B
D5 1N4007 1 QL79L
TR1 BUZ10 1 UJ32K
TR2 BC547 1 QQ14Q
MISCELLANEOUS
P1-6 Pin 2145 6 pins FL24B
DIL Socket 8-Pin 2 BL17T
DIt Socket 14-Pin BL18U
20mm QB 100mA 10 Pk 1 Fuse GJ72P
Ferrite Filter 1 AM35Q

angles to the existing coil)
enabling directional changes the
in magnetic field to be monitored
without the need to change the
orientation of the coil. A
magnetometer using this type of
arrangement can be useful when
making long term measurements
of the carth’s magnetic field for
research purposes and in
navigational applications.

For monitoring applications
over long periods the output
voltage from the magnetometer
may be used to drive a chart
recorder or data logger via the
appropriate interface circuitry.
It may be useful to convert the
output voltage into a frequency
or to serial or parallel data. This
is relatively simple to arrange
using off the shelf voltage to
frequency or analogue to
digital converter 1Cs. As can be
seen from a look through the
semiconductor section of the
Maplin catalogue, there are
many different types available.

Finally

We have looked at a range of
simple circuits that can be used

¢ to measure magnetic fields in a

¢ variety of situations. Although

i the circuits described are basic,
they are surprisingly effective
when correctly set up and it is
hoped that those interested
will be encouraged to look
further at this fascinating area

of electronics. FLECTRONIES
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BT Says It's Free For You
You've got to hand it to British Telecom. See a prospective
fall in profits, and it's there to plug the gap. Over the last
few weeks, BT’s plugged up a couple of Internet-related
gaps that are of interest to us here.

First the subject of free
(that is, 0800) telephone
calls to the Internet. Last BT Internet =
month we reported on one
plucky Internet service
provider’s attempt to get
the ball rolling on cheap
Internet access. X-Stream = 9
has started to give free dial- %

up access at certain times

of day (usually weekends) | 16] S

and nights. However, BT has "I‘W5 @ . -
obviously been watching ‘:”"“er:“ .

this and has now started up i e
its own free access service, @ ACCES 0w gy e ey et

@ MEE ot

which operates every R
weekend (as of June 4) from P A -
Yl What you need

midnight on each Friday, ———
through to midnight on each
Sunday for all of its subscription-paying or annual
customers of BT Internet Plan Unlimited. Customers merely
have to download new dialer software in the form of a new
Desktop Launcher (for Windows 95, 98 and NT4 users), or
adjust their Remote Access settings (for Macintosh users)
to be able to dial using the new free numbers. While the
number of calls that can be made to the free numbers is
unlimited, users will experience a time-out mode of
operation to help keep network usage to an optimum and
reasonable level. For example, the service will disconnect a
user's computer after a period of 20 minutes inactivity, or 2
hours’ of continuous activity. But, users can redial instantly.
Second, the subject of voice over Internet Protocol (voice
over IP, or VIP). Voice over IP has been around for few years
already in one form or another. Basically, what it allows is a
user to send and receive voice messages over an ordinary
Internet connection with another Internet user. Now, at first
sight this might not seem too remarkable. After all, if you
want to speak with someone else you can simply pick up a
phone and dial their number to do this much more easily. A
phone call can be done at any time, and the standard line
quality in the public switched telephone network (PSTN)
always ensures good speech communications from anywhere
to anywhere in the world. For voice over IP to work, on the
other hand, both users have to be on-line to the Internet at
the same time and have a reasonably good Internet
connection (to allow the data speed to be high enough to
carry voice). However, voice over IP does have a benefit that
a user’s Internet access is with a local phone call. To dial
another telephone user elsewhere in the world over the
PSTN you pay long distance rates. To have a voice over IP

call with another user elsewhere in the world, both parties
merely pay local call rates. ’

So, while voice over IP isn't a direct threat to BT's income
at the moment, but, as Intemet links improve, as people opt |
for ISDN connections, as companies opt for leased line
connections, and as voice over IP software improves, it

becomes more and more viable }

to use voice over IP for
worldwide communications than
it does to use ordinary PSTN I
communications. And that's
where BT has stepped in to ’
provide its voice over IP service.

Special Offers
SRR Lp oyt The service uses Microsoft's

X e e NetMeeting software, which must '
Best of the Web y
< it 544 A be pre-installed on a user’s
::':%:c;-,f;gm computer, and extra software has \
o IEFR B to be downloaded.
o pime wm i Information regarding BT's
BT Family two new Internet services are
G T S e . .
O it available from: |

b S

<http://www.btinternet.com>.

Click Free |

500 schools can get themselves a free Agfa digital camera

(the Agfa ePhoto 780) worth around £250 by registering I
with a recently-introduced on-line education community

known as schoolmaster. The schoolmaster Website, at ’
<http://www.schoolmaster.net> gives details, but the deal ’
is that schools have to register by activating five teacher
accounts along with 50 individual student accounts. Each
registered user then has to reply to schoolmaster’s l
postmaster by return. Basically, registering is free as are all
accounts, so the only cost is the Internet access costs your '
school normally pays - the schoolmaster site doesn’t even
include advertising banners. If your school is one of the first |
500 schools to take up the free offer, however, a super digital
camera will be winging its way towards the school shortly |
afterwards. The offer is open to all schools, primary and
secondary, state or private. l

master

icommunication for education

register here for schOCUmester '
#chools using ectiociman ter
about schocimaster ’

contacting schocimaster

site map + navigational guide '

» biblictech home page
P press reviews and testimoniale |
» an-line demonatration
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UK Business Poised to Win E-Business Race | Dell Enters the Fast Lane ‘

UK firms lead Europe in terms ¢ aspects of e-business, ' . T T — e g |
of Internet adoption, according : including e-mail, Intranet and | e e e e e -
to a survey of European i Internet access. !
businesses announced by IBM  :  The results also show that | ] a6t ::: search Alligerwebyalthellime
at <www. ibm.com>. i European small businesses W ke . —

The independent research | have started to embrace : § | osearcnfor [ peaa)
polled 1,700 IT and business | many aspects of e-business, : s e R
managers in the UK, France, : the exception being ! .- —word word must not exst n document
Germany, Finland and Spain. | Extranets, which are currently 4 ot Toraaguetpaseimay o nigocumert
The results established that i only being used by 15%, with | EASL. Dell (20m 10 Buid Warld's Bigoest Search Engine Sarvice
UK companies are ahead of | only a further 13% planning : | fibaer axmuica yenchsun
their European counterparts | to deploy an Extranet over e T TP
in the adoption of most i the next two years. | | [t o

| Copyrght © 1999 £ast Search & Transfer ASA [ |
P T E ey B l

rq//n—mam/

—
’

Nocwegian start-up Fast Search & Transfer and Dell have

i e constructed an advanced search capability using a high-

f . performance, low-cost software/hardware system able to search

’ virtually the entire Web. Today the search offers users 80 million |
A 3 searchable documents at <www.al1theweb.com>. !

} ce | Fast aims to expand this search universe aggressively by

saveregn | ¢ leveraging its uniquely scalable architecture to offer end users
the world's biggest search engine, with more than 200 million
searchable documents available globally by summer 1999.

Industry 1alk S -
Downiaad :
2 N .

scirNer
MUSEUM

HouseWeb Launches Property Por $ m

HouseWeb at : the lead-time for getting a The COMO project (Chalienge of Materials Online)
<www. houseweb. co.uk> has ¢ house on the market. 3
expanded its online property :  Individuals and estate agents “.i
service. Features on the new | can edit their adverts directly 1L |
site include a dynamic system : on HouseWeb, giving them museums and the materials industries, to explore the ;
for creating property adverts, : complete control over the i
helping to bring buyer and i information they wish to display. world of materials. Pr o l ect ‘
seller together within a single {  Each property advert '
environment. :includes a summarised and

HouseWeb also offers a vast | full description, a map of the
information resource for i locality and a colour photo
anyone seeking guidance : that can be uploaded directly
through the process of ¢ from the user’s computer.
buying, selling, renting or :  Sellers are also given a
exchanging a property. . private mailbox to collect The Science Museum has launched an online challenge for

The new site enables anyone | requests from interested schools at <www.nmsi.ac.uk/education/como>. The Challenge of |
connected to the Internet to : parties. Currently HouseWeb Materials Online (COMO) initiative has been designed to E
place their property onlinein | is running a three month free

encourage schools and students to make creative use of the
Internet and to develop links with museums and local industries.
e ——— — — : The COMO Project brings teachers, students, the materials

e3P EsEN industries and museums together to create and share
T educational ideas and resources throughout the Internet. The
project is an educational tool that can be used by schools when
teaching their students the key skills involved in setting up a
Web site on the Internet.

With the help of the Science Museum, teachers and students

less than ten minutes, reducing ¢ trial for estate agents.

i are asked to design and publish Web pages on their school or A
H ous ewe b college site. The page must be based on a visit to the Challenge |
The Property Portal : of Materials gallery at the Science Museum, another museum, or

a materials-related local business.

Once accepted they are added to the COMO database with a link
your first visa e (T from the Science Museum Web site to the school or college site.
: These educational resources are then accessible to anyone via the
Internet in the form of a continuously developing and interlinked
set of resources relating to materials, their production and uses,

s < = ——— - e
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M WebKing for FREE

Chelk Herr for maee

Web sites are a reflection of
the company or organisation
they represent, and sites with
misspelled words can make a
bad impression. While trying
to perform all the duties of
creating and managing a Web
site, some Webmasters may
not have the time to devote
to thoroughly spell check a
site. Most spell checkers
cannot relieve this burden
because they do not
understand HTML tags.

That is why ParaSoft has
included WebSpell as a

LachgeOung ) WebKing is your complete Web se management
M solunon More than just a publishing manager, Webd King's

M real parsing technology analyses your webste and finds
broken binks and HTML errors that compettors can only

w FREE! You can have your website checked by

standard module for its new
Web management environment,
WebKing at <thewebking.com>.
WebSpell is ‘HTML aware’ which
means that it understands
HTML tags and does not flag
them as misspelled. This not
only ensures that only actual
misspelled words get
corrected, but also that
incorrect words with tags do
not slip through simply
because the Web developer
has grown used to clicking
‘ignore/accept’ every time a
tagged word gets flagged.

N

TRAYVEL Kashmir dispute

ENTERTANMENT
00K8 Pakistan seeks U.N. help in

HEsLDy Pakistan requested U.N. mediation in
EILE Kashmir on Thursday as India's offensive
against Musim rebels in the divided
= Himalayan territory threatened to escalate wwetap case to her

in other news:
Missevc indictment
makes tystory Vi

Shuttle rockets towgrd
rendezyoys with [SS 1k

If you want international news, particularly with a US flavour,
head for the CNN Interactive Web site at <www.cnn.com>. CNN is
the BBC of the US and its heavyweight online presence carries

an air of superiority.

The site can be personalised so that a user’s news preferences
load directly from the home page. This is a very neat feature. In
essence, users can create their own personalised newspaper as
and when they fancy catching up with the news.

Extended audio and video links to CNN reports and footage
are available from the site, which like so many news sites is
organised into channels such as world, US, local, politics,

weather, business and sports.

European Compa

nies Top Web Rankings

A survey of corporate Web sites by the London School of
Economics at <econ. 1se.ac,uk>, shows that six European companies
place among the top 10 rankings. The study evaluated the Web
sites of 120 leading international companies, ranking them
according to quality and business value. Of the top 30 companies,
17 were based in the U.S., 11 in Europe, and two in Asia.

Germany's g
Lufthansa took the
top spot, while the
UK's Tesco and BT
took the second and
third slots. The top
10 was completed by
IBM, British Airways,
WalMart Stores,
Deutsche Bank,
Deutsche Telekom,
Comcast, and
Walt Disney.

New System for PC

= ——

Concern Oyer Piracy

=~ = —mrrrm——=— =

DEPARTMENT or ECONOMICS

Wolcome ta the web sitx of the Departoent of Economice at the

¥ Abous the Department
»
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» Recrugment
» Laiks Usehid inks 10 odher web seer
¢ candudates

Music Stirs
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| [ Bodkmaks B Locatiort[Nt /e eal com/

| You can do it here

pRODUCTS SHOWCASE

1 Download NEW RealPI

Serve Content

er Plus G2 Now

® Enhances sound and picture

® Balliant video with picture conteols
® Superb sudio with graphic EQ

w NEW! Plays MP3 music

® NEW! Roallukebox bata

® Juet $2999 —nsk free

Downtoad Now

SOLUTIONS DivZonk COMPANY

The dugital music
revolution is here

Create Content

Gatting started? Get
Basic Server Plus

Explore server-based

Record RealAudio and
RealVideo.

Brosdcast on the

solutions for
broadcasters, ISPs,
educators or

Real Networks at
<www.real.com> has unveiled
new Internet audio software
that will allow users to copy,
store, and play audio CDs on
their PCs, as well as play music
downloaded from the Web.
RealJukebox is the first
complete product allowing
consumers to play, record,
organise, and search for music
all from a single user interface.
RealJukebox allows consumers
to listen to their favorite music
at their convenience, record
CD collections to PC hard
drives, find and download
music from the Internet,
organise and personalise
music coliections and take
their music anywhere they
wish through the use of
portable devices.
The new Real Jukebox

‘Web.

Build cool streaming

adan Cimd all the

& thewes O stom

Searoh ’

software, which will play a
variety of formats including
Real Networks' G2 format and
MP3, is likely to intensify the
current controversy over
music piracy on the Web.
Indeed, the recording industry
is currently trving to establish
a digital music technology
standard that would protect
intellectual property on the
Internet, in order to stop the
growing practice of free and
unauthorised distribution of
music online.

Real Jukebox addresses
copyright concerns by limiting
a user to making only one
digital copy of an audio CD to
the user's hard drive. The beta
version of RealJukebox is
available immediately at
<www.real.com/products/re
al jukebox/index.html>.
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Internet industry leaders joined forces to create an

the new global rating svstem will
be based on the established
RSACi content rating system.

Internet content rating system that protects children and free
speech on the Web. Formed with the backing of some of the
world's best known Internet and communications companies,

Internet Content Rating Association to Protect Children

international :

Built on the success of the Recreational Software Advisory Council's
RSACi content rating system, the rating mechanism that is already
embedded in Microsoft Internet Explorer and Netscape Navigator, the
ICRA system will be a voluntary self-rating system that is both user and

provider friendly, and culturally non-
specific and objective.
To develop a system for content

The system will be governed
by a newly formed association,
the Internet Content Rating
Association (ICRA). The founding

Thursday 27th May 1999

companies of ICRA include AOL
Europe at <www.aol.co.uk>,
Bertelsmann Foundation at
<www.stiftung.bertelsmann.de>,
BT at <www.bt.com> Cable &
Wireless at <www.mcmail.com>,
Demon Internet at
<www.demon.net> EurolSPA at
<www.euroispa.org> IBM at
<www. ibm. com> Microsoft at

Try AOL For Free!

ADL Information
Press«
103

| © ™

%

Q© w

~ .

<www.t-online.de>.
To ensure the successful worldwide deployment

willing to join in its efforts to build and manage an
internationally acceptable online content rating sys

Q naer

<www.microsoft.com>, Sofiware & Information Industry
Association at <www.siia.net> and T-Online Germany at

acceptance of the new international system, ICRA will accept
additional memberships from companies or organisations

B a0l.co.uk Today

has a new look Pay a v for Best Bets for
the Cicket World Cup, European Football Teams and the

mughty Ferran Formula 1
blaoming mametiows bme st s ases

1o The Dok $e. 1010 48 SUUL Wy ours el

AOL Today

Number one for Entenainment, by
film, music, TV and the arts. ff t th”r\' 15 here.
nden 2 sate of mind™ Find oul In Bleg fom the Ungay

rating that is culturally acceptable for
use in countries around the world,
ICRA will hold consultations with
children's advocacies, consumer
groups, universities and interested
parties around the globe.

Once developed, the system will be
available to all Internet users as a free
service. All ICRA members are
committed to the establishment of an
international rating system and have
dedicated a considerable amount of time
and resources to ensure that the public
receives a valuable set of tools o control

1

the nature of content that they and their families view on the Intemet.
With the establishment of ICRA, the RSAC Board has transferred its

assets (including the RSACi system) to the newly constituted ICRA to

and

help speed the group's efforts. A number of the leading RSAC board
members will join the ICRA board of directors and many of the existing
RSAC staff, including Stephen Balkam, its current President, will become

ICRA employees. ICRA anticipates having the new rating system available

ten.
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For a Family Friendly Internet
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Encoding.com Launches Streaming

<www.encoding.com>
a creator of digital
media business
solutions has
launched from
mediaUpgrade.com,
an online application
that allows users to
convert non-streaming
or older digital media
into new streaming
and Internet formats.
The process of
digital transcoding
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enables content owners to create streaming and Internet

Free Snooper Tool from CYBERsitter

for use within the next twelve months.

CYBERsitter System Snooper, a free software application available for download
from <www.cybersitter.com/snooper.htm> will scan a PC hard disk and look for
certain remnants left behind from previous Internet sessions. It will read these
files and scan for some specific key words, and, if they are found, the file will be
listed and easily viewed.

With the free ‘Snooper’ program, parents who have not installed a filtering
product like CYBERsitter can still perform simple 'spot checks' of their childrens’
Internet activity that can help them identify potential issues that they may wish
to address with their children.

Post It Software for Web Site

California-based Third Voice at <www.thirdvoice.com> is
offering a free software download that will allow users to post
comments to Web sites. The service will also allow users to view
comments posted
on the sites by
other users of the
software. Online
publishers are not
expected to be
happy about the
offering, as the
annotations can
be posted without
sites’ permission
and will appear

to users as part

of the original

site content.
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Online Gaming: Key Findings

@ An online element is becoming the
standard for games

& Computer games in the UK are not vet
a consumer phenomenon

& There is no standard PC platform games.
Action games run slower on a slow PC
giving the player an unfair advantage
Games consoles such as the Sony
Playstation provide a flat playing field

¢ Haif a million pcople use the PC as a
games platform in the UK. By
comparison there will be 7 million games
consoles in use by the end of the year

4 Consoles are the favourite platform for
computer games

@ To achieve consumer penetration,
console online services must be free,
with funding possibly from sponsorship

& Simplicity and reliability of online
services for the game community is key.
This is a very unforgiving audience

Drawing on its extensive research into

consumer behaviour and attitudes analyst

house Inteco at <www.inteco.com>

believes that companies planning to

launch games consoles with online

capabilities must make the modem a

standard feature and rely on advertising

and sponsorship from major brands rather

than monthly subscriptions.

Despite the widespread availability of
multiplayer titles on the PC, and a great
deal of attention focused on it by the
specialist consumer press, online gaming
in Europe has so far attracted relatively few
players. Access cost has been a barrier, but
the PC as a mass-market games platform
also suffers from fragmentation,
complexity and high cost.

Variations in the performance of
processors and graphics cards give some
players an unfair advantage. Combined
with the unreliability of software and the
necessity to obtain ‘patches’ and driver
updates from third parties, this restricts
online gaming to the technically expert,
dedicated enthusiast.

Most of the technical problems that
restrict online gaming via PCs could be
avoided in the simpler console market as
long as manufacturers do not make the
consoles ‘upgradeable’ in a misguided
attempt to follow the model of the PC
hardware market — a level field for all
players, and indeed for all developers, is
essential. It is also vital that going online
be made as easy as possible, and forcing
the consumer to make a separate decision
to go out and buy a modem presents a
significant barrier — the modem must be
an integral part of the console.

BT’s Wireplay — a relatively successful

Analysis: Console Key to

Online Computer Games

ZZ INTECO Corpoiation - Researching the Futuie - Netscape
Fie E® View Go Commucator Hep
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CLIENTS ONLY

Researching the future

INTECO analyzes the markets for mteractive technology products & services,
based on large-scale primary market research in the US and Europe. Areas

* The Intemet, ntranets and extranets
o Interactive platforms such as the PC, TV, and cellphones
¢ Electronic commerce apphcations

INTECO assists companies incorporating new media mto therr marketing &

distribution functions, and those supplymg technology products. INTECO -
offers a wide range of services and has a reputation for quality of information

and advice that is second to none - its client hst is testmony to this fact.

Clients should use the button on the left to access our publications online.

service in the UK — claims around 100,000
registered users. This looks small when
viewed against the number of home-PCs, at
approximately 9 million, but one must
remember that, according to Inteco’s
research, less than 500,000 of these PCs
were bought mainly for games. In contrast,
by the end of this vear there will be
consoles, bought solely for that purpose, in
over 7 million UK households. As this base
is replaced with online-capable devices a
large online community could develop.

Unitil recently Wireplay required a separate
monthly subscription or connection via a
telephone line to a dedicated network,
charged above the local call rate. BT has now
removed that barrier, so that the only cost is
the local-rate call, and intends to make up
for the reduction in access revenue via
sponsorship and advertising. Inteco believes
this approach should form the template for
console-oriented online services.

An attraction for service providers is that
the nature of game playing keeps people
online for long periods, generating
significant call revenue. Furthermore,
contract-based services have proved to be
a barrier to both home PC Internet access
and cellphone adoption.

Given that console penetration in low-
and middle-income households is high, it
is essential that online services offered to
console owners do not involve monthly
subscription charges, but are financed
instead through call charges, sponsorship
and advertising. It will be very difficult to
persuade a family household to part with a
monthly subscription fee for something as
non-essential as game playing.

For the services to succeed, providers
must concentrate on the fundamentals.

INTECO & GartnerGroup
Announcement - Apnil 15, 1999

Sega online service must be subscription-free
Companies planning to launch games consoles with online
capabilihes must make the modem a standard feature and

The services must be reliable and offer the
consistent performance that made
Wireplay attractive. Managed tournaments
and leagues, with prizes, and ‘streaming’
of players to ensure the experience is not
short-lived and unsatisfying for the
majority will encourage players to return,
and create opportunities for advertising,
promotions and sponsorship of events.

Inteco also recommends that service
providers adopt a ‘walled garden’ approach.
They may choose to offer links to additional
games-related sites within the network —
perhaps in partnership with major publishers
or retailers — but must be wary of the parental
concerns that would overshadow offering
wider Internet access to the likely audience.
In summary, they should concentrate on
flawless execution for games players, rather
than on broader service offerings which are
not appropriate to the platform.

Sony has been successful in moving
games consoles into demographic areas that
many brand owners find attractive. Inteco’s
research shows console penetration in the
younger actives segment (two people with
at least one under 45; or three people all
under 35; with no children and not retired)
has almost doubled to 41% in the UK in
less than two years.

If online services are developed and
marketed correctly then console
manufacturers will be in a position to
deliver an attractive audience to relevant
advertisers. Brand owners should consider
partnerships with those offering online
console services, as well as the major
software publishers. Sponsorship of
leagues and offering of prizes are obvious
methods of achieving exposure without
alienating the online audience.
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The Register

The Register at

<www.theregister.com>
is a caustic publication,
which follows the
computing industry,
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Cyberstereo Puts Internet Audio

in Your Pocket

The D-Music Digital MP3
Player, a new MP3 device
from Pine Technology at
<www.pinegroup.com>
records and plays back MP3
coded files, which can be
downloaded freely from the
Internet or encoded on a PC
from the user's personal
collection of audio files.
D-Music also has an integrated
FM radio and digital voice-
recording facility, which turns
the unit into a digital
dictaphone supporting hours
of recorded material.
D-Music has been launched
for music fans who are
Internet users as well as radio
listeners. Because of its voice
recording function, it is also

ideally suited to business
users who need to record
comments, conferences or
discussions. The device allows
users to play back digital files
as if it were a normal personal
stereo, as well as collate and
edit songs via a PC to put
together personalised playlists.
The new MP3 player
supports ECP/EPP/SPP
parallel ports and has a built-
in LCD display. It is provided
with stereo earphones, DC
adapter, application software
and a host interface cable.
Battery power is supplied
through 2xAAA type standard
i or rechargeable batteries. The
: expected retail price is
expected to be around £169.

Vodafone High Street Store
at your fingertips

For Small Businesses
i betasan § 4 25 e

Tor Lasge Buzinevses

Vodafone's 24 hour online
store at <www.vodafone.co.uk>
has just got better. Alongside
the sparkling array of 'All in
one' mobile phone packages,
pagers, accessories and 'Pay
As You Talk' you can now buy
contract mobile phone

packages. This new addition
to the Vodafone Retail online
store means that you can

: now purchase almost any
Vodafone product that you
can find on the high street,
from the comfort of your
home or office.

& | MP3 for Beginner

What's in a Name: MP3

MP3 is the talk of the Internet for audio file transfer. Supporters
claim that it will see the demise of the record companies, while
critics say that the standard promotes piracy of CDs. What is all
the fuss about?

MP3 is the file extension for MPEG, audio layer 3. Layer 3 is
one of three coding schemes for the compression of audio
signals - layer 1 and layer 2 being the two others.

Layer 3 uses audio and psycho-acoustic coding techniques to
remove all the parts of the audio signal that can’t be heard by
the human ear. MP3 also adds a modified discrete cosine
transform (MDCT) that implements a filter bank, increasing the
frequency resolution 18 times higher than that of layer 2.

3

\’"'BMM: Ah.mn[m e
Home MyMP3 Music News Adstlogn Heip W~ [ [WPicom 2 Soaeh

() .
my <

Eree! 27000000+ dowr
Froe Music
@ Songs by Genre & Songs by Re;
* Ale O

Artist Spotlight

| $ony of the Lay: Same Gy by Big Village Big funk soung hom @ Warld
i influanced A ban

An MP3 coded audio signal is 12 times smaller than CD quality
audio without, proponents’ claim, any sacrifice to sound quality.
And because MP3 files are small, they can easily be transferred
across the Internet.

MP3 files can be played on a PC using one of any number of
MP3 players. The PC equipped with a soundcard can will produce
CD quality audio or can be connected to an existing hi-fi system.

Alternatively MP3 files can be downloaded to a new class of
MP3 personal stereo type products which will enable the file to
be manipulated like a CD in a personal CD player.

Trouble arises when copyrighted songs are distributed illegally
for free over the Internet. On the other hand, musicians and
pop groups are able to use the technology to sell and distribute
songs from their own Web sites, thus eliminating the need for
the record company as middleman.

MP3.com at <www.mp3.com> is the ultimate source for digital
music downloaded from the Internet. In an average day the site
has 200,000 visits to its downloads area for diverse music genres
ranging from Alternative to Traditional music.

A S— d S —— e e py—

Macromedia Heads O0ffline

With its Shockwave and Flash multimedia formats already used
on a number of commercial Web sites, Macromedia is now
offering a free Shockwave remote version so that individual
computer users can
take advantage of

games, animation
and other Shockwave
multimedia material
available on the Web
whilst offline.
Macromedia has
launched a new site
called Shockwave.com
at <www.shockwave.com>
for downloading
both the remote

and player versions
of the software.
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The Internet's All News
All-the-Time Network

You walie up with TV news Drrve to work with radio
But how do you stay mfotmed once you've gotten
down to busmess?

Grl PomiCast, and gel the news you need, a:
i, broadcast nght to your computer screen o
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Get PoimCast

PointCast at <www.pointcast.com> which enjoyed a meteoric rise
as push technology dominated headlines and hype several years
ago, has been sold to venture-capital firm idealab for £4.2 million.
In 1997, the company turned down a reported £270 million
takeover bid from Rupert Murdoch’s News Corporation.

PointCast's technology will now be incorporated into eWallet,
digital cash software made by San Diego-based LaunchPad. The
eWallet software allows people to store their credit card numbers
and other information securely on their computers, for
simplified online shopping.

Channel 4

BIG BREAKFAST SHE'S GOTTA o1y TV

If you've got
something to sell,
or want to buy
something, you
could do worse
than visit Loot at
<www. loot.com>.
The site is |
completely free ‘

Ade upidsiad: Thussay May 27 1936 - 6 om GMT

) Search for free
Thoyssnde of pargansl Ads o2 2+ Joyy o4d

@) Search the latest
Laless Bargains v only €1 30 Ads 0 now adpy
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must register to
gain access.

For prospective buyers, a powerful search engine drills
through thousands of small ads. Users can search on sections
such as cars, personals and property. The ability to sort results by
region means that you can make sure that results are relevant to
your local areas. Sellers much submit a detailed ad which is then
scrutinised by the site’s editors before being posted online. The
site recently added an auction feature — looking to capitalise on
the success of US online auction services such as eBay.

Expect the unexpected from
Channel 4. Rather than
providing summaries of news
and features like other Web
sites, the Channel 4 site at
<www.channeld.co.uk>
provides an extension to
programme output. News
content on the site is
minimal. This is not so
surprising, given that Channel
4 takes its news feeds from
ITN. Instead the emphasis is
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on sport, film and
entertainment. You'll find in-
depth features here on the
Big Breakfast, ER and Friends
amongst others.

The horse racing team has a
section all to itself where daily
tips are provided alongside
racing commentary and
insight. For the total novice
there is a guide to betting
which goes as far as telling you
how to fill in a betting slip.

Sony and Microsoft Deliver Digital Music

Wsevin ‘ & LL“ 96 Ploi

YA Werrd

Welcome te Sony United Kingdom Online

©Qp
Sevéh $5ny Onhna friend
22] factory

Sony at <www.sony.co.uk> and
Microsoft at <ww.microsoft.com>
are teaming up to sell digitally
delivered songs, set for
launch this summer. Sony will
use Microsoft's new Windows
Media Technologies 4.0,
which allows users to

download music recordings
twice as fast as anything
currently available. The
software reportedly sounds
better than the popular MP3
compression technology, and
also includes security features
to foil would-be music thieves.

Wl
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The Guardian at
<www.guardian.co.uk>
was one of the first
UK newspapers to RS e forcaty

apologise for publishing
topless Soptiie pictures

branch out online.
The site has its own
team of journalists
and carries some
content from its
traditional print
counterpart. Register and you'll get regular updates by e- mall
The Guardian site is a great place to visit if you want to check
a TV schedule or catch up on the news. Unlike many of the
newspaper sites, it is not obsessed with hard news, but carries
more of a lifestyle theme.
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August 1999 ELECTRONICS AND BEYOND D



| @ our submission form We wil review submited sites within tweo days

ok - nhine newspapers of the wold - Scottish Patkament news - Hetscape Y
Yew Go Commurcaor Help

AR E 8D

v
Jookmark e —]

. John Menzies NewsRack

. ‘Welcome to the John Menzies Newsrack From this site you can access :Av.:'"
onlme newspapers and magannes pubbshed from around the world Please let us NE“ :P“
® know of any other newspapers and magazines which you would hice added using N:\'::‘:"

Please try our JAVA Newspaper Navigator, a handy deskiop 100 which
makes browsmg vanous newspapers more convement (Netscape 3 and up only)

- = =

BEFS VP ) B

© b “Bovkmaks A& Netste:[Iitp /v suncom/

¥-Sun Microsystems - Netscape

| He EQ® View Go [ommumcator Hep

— .

@ Sun.

! Online Support Center

10go Programs

MY SUN IS FOR YOU!

Products

Support, Education Technology For Cory

& Solutions. & Consuiting & Research Developers Info

microsystems Jiem
RS Gy o ¥ Novell
Oracle
ST ‘Sun Microsystems R,
Search Tips + (EZ0D) }AVA SSun-Netscape A

IT Giants to Certify Java Technology Skills

Program expected to grow the pool of qualified
Java professionals worldwide.

Catch the .com Advantage Webcast
join us for keynotes by Ed Zander and Mark Yolliver
on how to succeed in the new .com economy.

Sun Delivers What ISPs and Telcos Need

News Rack at
<www.newsrack.com> is such
a simple, but incredibly
effective idea. 1t is what is
known as a portal. In this case
it's a portal for newspapers and
magazines online — or in other
words an online newsagent.
Little surprise that it was
created by the high street
newsagent, John Menzies.
The site’s home page
carries a map of the world.
Here your in the world’s
largest newsagents and you
have to choose the country

Connection Quality

from which you want to
check out a publication. Click
on an area of the world and
an enlarged map appears.
Pick on the country you want
and you link to lists of its
newspapers and magazines.
There is also a Java applet,
which you can run on your
desktop to simplify the search
process. Fixed links are
provided from the home page
to major newspapers from
around the world such as the
Guardian, Daily Telegraph, Le
Monde and USA Today.

Modem Wizard Measures

End-to-end solutions enable next-generation net sefvices.

HOT TOPHS

ny FIL Systems
] wwcted Sur
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N COMTI » SAM PRANCECD « JUNE 15-T8,

Sun at <www.sun.com>, IBM at <www. ibm.com>, Novell at
<www.novell.com>, Oracle at <www.oracle.com>, and the Netscape
<www.netscape.com> alliance has announced new education and
certification standards for Java. The new standardisation efforts
are designed to promote consistent Java development and
cross-platform support. The program, code-named Jedi, will
ensure that programmers work only with an approved, reliable
set of Java skills and environments.
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Software at <www. kissco.com>
tells you the exact speed of
your Internet connection and
makes sure you connect at
the fastest possible speed.
The product provices
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‘ Welcome to Kiss Softw:
powerful softwore made simple
Order Options.
Company info
FAX

]
Modem Wizard 4.0 from Kiss everything you need to

speed-up, tune-up, fix-up and
monitor Internet connections,
regardless of your connection
type. New technology works on
any Internet Connection from
modem, ISDN, cable, or T1.
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If you hear a rumour about a
UK news story, the first place
you should look to find out
more is the Press Association
Web site at <www.pa.press,net>.
The Press Association is one
of the leading providers of
news to newspapers. As such
it competes ruthlessly with
other news providers such as
Bloomberg and Reuters to
be the first organisation to

Treble-winning Manchester United have
returned home to be greeted by
hundreds of thousands of cheering fans

their homecoming from Barcelona.

TOMORROW, 1130 LONDON: MoD gives
news briefing on latest events in

appears in
public for the
first time
since
publication of
a topless
phota - news
and video

KQSOVD

* Latest news as
Slobodan Milosavic is
indicted for war cnmes

gh the city in an

»

istory makers
welcome when
ee trophies on BOL SPECTAL OFFER
Save 30% on The Dally
Telegraph Cricket world
Cup Book
ENTERTAINMENT
Two prestigrous awards
for ex-Take That star
Robbie Williams

e video at Inside

More stories:

L T P

break a story.

The Web site carries truncated
versions of the stories which hit
its newswires, organised across
nine channels including: news,
sport, politics, business,
Internet, royal, entertainment,
TV/radio and weather. One of
the neatest features on the site
is a story finder which scans the
UK'’s leading news Web sites for
user inputted keywords.
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The
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The Economist
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3 Leader
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the Economist can search its entire
contents of the Economist as soon
as it is published each week, plus
unlimited free retrievals from the
archive and full access to the Library.
If you want subscription to the Web
edition on a stand alone basis, it will
cost you approximately £30.

When the ITN news team i counterpart. On the site,
upgraded its studios for the | ITN’s news output is split
new 11pm news programme across a variety of channels ¥ .
on ITV, it sharpened the such as business, world and £%
image of its Web site at the sport. In each section, stories ‘f P
same time. This site at ¢ are presented as a headline £
<www.itn.co.uk> is clean i and summary paragraph with i ‘
and crisp leaving other sites | a picture, providing the ¥
such as the BBC News site opportunity for Web browsers ¥
looking distinctly cluttered. i todrill down for the full story, { i
In terms of content, the site which typically includes a text % v
is very similar to its BBC : report, audio and video. [

Welcome: to ITN Online - Netscape
Plo E® Yew Go Commncsor Heo
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It turns out that engineers have a passion for doodling that
extends way beyond producing the odd circuit diagram on the

Milosevic indicted as war criminal : back of a match box or old envelope.
A e e e e R e e e : According to researchers at the Florida State University, when
SN BRITAIN ] designers lay out integrated circuits they often get carried awa
'w b « Man Utd return home ‘. : . A . y
?;:E A TS g . and add the occasional doodles to the metalisation.
e TN« Doly i new canng ow Exkies : The microscopy department of the Florida State University
RADIO HEADLINES . T woRLD = : has been collecting these images and has set up a Web Site
NEWS TICKER \ » Milosevic war crime charge o8 - : o
DESKTOP HEWS ) " indi and Pasien ciash el i called Silicon Zoo to show them to the world at
BACKCHAT 1 . . .
= BUSINESS —— : <micro.magnet.fsu.edu/creatures/index.html>.
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The photo shows a miniature rendition of a bulldozer that

THE COMPRNY Glory glory Man Utd u Treble triumph for Unted  DIRECTORY appears on a NMOS digital chip designed in 1980 for Caterpillar

N Cone e

Excite and Punch Networks Launch Web-Based File Sharin

TV NEWS from 1T CHANNEL 4 NEWS S NEWS FURONEWS { for use in their heavy equipment Electronic Monitoring Systems.
: The integrated circuit is still used in many models of Caterpillar
construction equipment, including bulldozers.

Excite and Punch Networks have R T PN SRR

o

announced that Excite will offer Punch | =l & s iorioos onmm E
Networks' Web-based file sharing and LD comevters & intemer . O Efds
collaboration service to Excite's ' U .
customers via Excite's Web site. Welcome to Excite WebGroups,,

The service, called WebGroups, st o s A B ST i S Y
allows users to instantly store, share R AL = CEHE
and update files using just their S e A
browser. Visitors can sign up for the by
free service at <punch3.excite.com>. “ ety et e

While the Internet has made viewing T T i T
and interacting with information, :
pictures, video and audio easier than St Tt S m

ever, it is still relatively cumbersome
to share actual files, such as word
processing documents, spreadsheets
and graphics via the Web. As a resuit,
people still use e-mail or other
manual methods of sharing files, such
as saving to disk or faxing. These
solutions are piecemeal at best.

WebGroups is an easy, secure and
fast way for even novice computer
users to instantly publish files to the
Web and share them with their
colleagues and friends.

=
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Tune into Yahoo! Radio

Yahoo! has faunched Yahoo!
Radio at <radio.yahoo.com>,
a new platform providing users
with direct access to broadcast
audio programming. Through
agreements with Broadcast.com
at <www.broadcast.com> and
Spinner.com at <spinner.com>,
users can tune into 10 stations
of music programming 24-hours
a day, seven days a week.
Yahoo! Radio programming
works much like traditional

identification and advertising
elements, and offers a variety of
music genres such as Alternative
Rock, Classic Rock, Classical,
Country, Electronica, Jazz, Oldies,
Rhythm & Blues, and The '80s.
Audio broadcasters are
increasingly moving to the
Internet in a bid to reach new
audiences. Tunes.com at
<www. tunes.com> is one of
the Web's largest collection of
music content and unique

radio, including station programming.
Y2HOOI Radia. s
Yahoo! Radio
Yahoo! Music Start Listening to Yahool Radlo
- Revews Click Here
- News
« Charts Whatis Yahoo! Radio?
Yahoo! Radio is a great new way to lsten to audio on the intemet. Yahoo!
Requirements Raduo lets you bsten to music programming whenever you are at your
* Munimum computer. You can bsten to any of the types of music hsted below.
Reguirements
. Download Real G2 Yahoo! Raclllo Stations
Player (essenal) * The 80's
¢ aktrock
[Yahoo! Shopping ¢ Electronica
+ Headphones ¢ Jaz
. Speakers * Classical
¢ Country
" Sownd Card ¢ Classic Rock
Yahoo! Directory * R&B Jame
s Oldies
+ Radio C:
P;E#"m + Rotational (ttas station will change periodically)

e

BT and Photo-Me to Introduce

e e ——

—

Internet Booths

BT at <www.bt.com> and Photo-Me are set to offer a range of
multimedia services, including e-mail and Internet access,
through a nationwide network of new multimedia booths.

Photo-Me booths, which have previously been used only for
photography, will be replaced and redesigned to include screens
and keypads. This will allow users to access the Internet; send,
retrieve and print e-mail messages instantly and conveniently
and create their own Web sites with pictures.

In addition, all of Photo-Me’s photographic products -
including ID photos, photographic fun stickers, customised
postcards, photographic reprints and business cards - will be
offered, which users can choose to print immediately or send

electronically to an e-mail address.

The booths will also have a unique facility for users to plug in
digital cameras and print out or e-mail photographic images.

Photo-Me currently operates 4,300 photobooths in the UK and
the majority of these will be replaced by the new multimedia
booths which will be located in high traffic areas, such as railway
stations, airports, shopping centres and supermarkets.

Chick hereto

Stay in touch
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f BBC News
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BERE NEWS
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Front Page. | Thuscay, May 27. 1906 Published at 18:40 OMT 19:40 UK

wid | Front Page
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LATEST NEWS

High-tech stockmarket
Nasdaq says it will
extend its trading

UK Plitics | Milosevic branded war | hours 1ate o the
Dusiness L criminal | right, starting this
ScuTech President Siobodan Milosevic is Sommey

Heaith formally indicted by the UN war
E . crimes tribunal, accused of the
murder, deportation and persecution | Fulf coverage
Spont. of victims of the Kosavo conflict
BACKAN ot
[l rLasHPoinT=

Entetanment we gy ALSO

2
Talking Point Ansivgie Afightte the finish [ p
InQepth | 0 %A The Milossvic Indicimant
On Air - Mave Your Say
Archwe | Kashmir dispute hots up wl:m« lndm':
T3
The conflict between India and S st e nce
Pakistan in the disputed region of M b o
£ Kashmir escalates following the loss 2
Low Graphics of two Indian warplanes. ¢

ALSO;
0 & A Kashmjt dispute

With the BBC’s worldwide team of new journalists coneributing
to the BBC News Web site at <www.bbc.co.uk/news>, its not
surprising that the site has achieved a reputation as one of the
world’s leading news sites. What is impressive is that this often-
maligned institution has adapted to new media with such a
strong offering.

The front page of the BBC News site provides a summary of
leading news stories on the world. Beyond this, the site is split
into eleven news sections, which are: world, UK, UK politics,
business, science/technelogy, health, education, sport and
entertainment. Other features such as Talking Point provide a
discussion forum for items in the news. While and In Depth
feature contains detailed analysis and feature length stories.

World's Ugliest Web Sites

Winners Announced

33.bsal

I
T o -

Spport Company WiRees

_ M Hoe  GtNasludo  News ProgKts.

Weh Graphics are now easier than ever... I

© NeSudio
NetStudio Mud Brick Awards™

Bckgounow introducing the NetStudio Muddies

Maragement Got
TheMudes nwthing
2 to say?
Drsctions.

Do you agres or Disagree
with the Judges? 7D
wants 16 know

Chek here 10 o8t your
commergy on ZONN

NetStudio has announced its
annual NetStudio Mud Brick
Awards winners for the world's
ugliest Web sites. The Muddies
at <www.muddies.com> are the
Webby Awards' counterpart for
the most worst-looking sites
on the Web.

Amongst the winners - or
losers depending on how you
look at it — were Pizza Hut at

<www.pizzahut.com>, Quaker
Oats at <www.quakeroats.com>,
Southwest Airlines at
www. southwest.com and GEM
Hosting at <www.hostbiz.com>.
Mud Bricks are awarded
annually in three different
categories: Big businesses who
should know better, small to
medium-sized businesses and
government organisations.
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Internet.com Launches

Media Online

InternetRadiolList.com

Five years ago if you'd listened | Instead by offering a subset or

a—— — ——

' : | ¢ tosome media pundits, you : extension of their existing
Bockmesks & Locelion e/ /wwaw résinetiadohs com/ g3 2 : -
| would thought that the Web | product, publishers and
i was set to bring about the : broadcasters hope to tempt
r {4 ! demise of publishers and : new readers and views across
| e ST STUMPED? i broadcasters. In fact, in many . to their newspapers, radio
Lotorpig. - —— :  instances the opposite has : station of television channel.
[ : happened. The smart players If you venture online today, |
e i have adapted to the Weband : you'll find radio stations 1
Gonra ,,,,;,u,, LR ,,,,’,,;,,,‘. ,,'}',',,",',‘;,",’L";,";;":,’,';",“ i used it as a channel to broadcasting online, databases
Music ig/nen ; :  promoted their core offering. : of financial data and news
. L ' j No one is making any money ; stories literally as they break. ‘
m For sil you Rock fans out - in this new online world, but : Here we take a snapshot at ‘
hare who sre looking for @ : 3 3
: Ak T - ¢ then no one really expects too. : the top 10 media Web sites. l
l - 8 rock rsdio station from
| 0 ot o1 s D04 ot e s [ R —— — -
1 t‘v:ty‘urnavgmnma @xpsrience. What, you're ﬂ:I
‘ hera? s time 10 s1art rocking, so huy, follow this Get
1 link? . . -
B Internet Penetration Smashes 10 Million
The Radio Times has gone i news, sports, international and Barr1 el‘: USEY‘S St]l ] Aff] uent
online. Internet.com at : talk radio. Radio enthusiasts

<www. internet.com> has added can search for stations by
InternetRadioList.com at language, name, country or
<www. internetradiolist.com>. : category Users can also find a
The site features a global : brief description of the
directory of over 1,500 Internet broadcast as well as its live or

W%';!FLETCHERRESEAECH

radio stations and links tolive  : pre-recorded status.
broadcasts on the Web. Downloads for Windows i
Inteme'tRadloLlst.com' Media Player from‘ Microsoft : e T e R [
features hvg fgeds to radlo' and Re?l Network's Real Player N T ——
broadcasts in interest-specific : are available on the : Longon Fioichar Rasesrch hatps organus sions understsnd the srs16gc iplic dions of mew midia, rckuskn
0 . o 4 : . . . % | and 9 TV,
categories including music, i InternetRadioList.com Web site. : e — e
. our free Internet Analysts| Use the durtboard sbove 10 nimgsie the mew sections. Chek on the Fletcher logo o sy lims 10 el
i b R VR i N 4 e-mail newsietter homepags,
internet Practice Latest Reports
Latost Mansgemsnt ﬂopgru
%xmu;mmm N * Publishad « the #nd of My, (ntamet Access Strategiss 90 injer
Fistchar Expert Forums Now on the Site
5 4 ress Releases
- = Intent Anislysis™ newsietiar K E mm‘,_sm::,:" ok l
' ' P Un Mieties * Losttemet Aalvsis pewsinter

FINANCIAL TIMES : LI

| oy Where information becomes intslligence TR $DAIMAY 27 059 i New research reveals the . educated and better

MARKET PRICES -5 [—_j..;.d anopion =] 6ol ©  number of Internet users in | remunerated Briton.
"ﬁo?;gm Yo Today's Nows . the UK now exceeds 10 A separate survey published
World News & Comment million. Over three million : in May by analyst firm Inteco
(LoD L ECE L new Internet users have got | 4t <www. inteco. com> said
e online in the five months . that the characteristics of the
Special Reports 5 Cl v e l 5 3 s )
e since Lhristmas, mainly ¢ first-time Internet users will
Classifieds artracted by the availability of i begin to shift during 1999.
free Internet access provided  : bhileBhidtle class Meusenitids
Fly Club World & earn by free ISPs like Dixon's * continue to dominate the

Freeserve and competing
services from the likes of
TEIRLE b guleRioce . : Tesco, Barclay's, Waterstones
© and Egg from Prudential.
Results from the study
conducted by UK research

a free companion flight
—— Internet, this segment is
reaching saturation, and first-
time users will soon be taking
on a new look.
The Inteco research shows

FT.com at <www. ft.com> is the online version of the UK’s
leading and finance newspaper the Financial Times. The site, house FiCAST TR at that growth among female
which requires visitors to register on their first visit, claims to .fletchicostkatvere users will outpace that of males.

have a larger readership — more than a million page impressions : Single female households
a day — than its traditional counterpart. . [wdrawn from SSROVESEREd -

. : M O,

Once registered, readers get access much of the content from respondents - representing | COMPrISe ol
the print version of the Financial Times, but with the benefit of the largest online surveys QNI expe‘ct -
regular updates. Stock prices from the London Exchange and . completed in the UK. . adopt Internet usage in 1999.
Indices such as the FTSE-100 and FSTE Small-cap are updated The data throws upsome @ Research also showed that
throughout the day on the site. i | interesting dichotomies, not  : middle and lower-income

If you’re looking for information on a public company; this is ¢ least the fact that despite : households account for 55%
the place to come. A research database provides access to three breaching the 10 million of those who intend to
years financial and company information for more than 20,000 . barrier, the Internet remains | become Internet users in the
companies around the world. - aplace for the more highly e 12 months.
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Key Features of Communicator 4.6

& Browser makes it easier and faster to
find information with simple
keywords

& Delivers performance improvements
for page loading

& Includes RealPlayer streaming audio
and video player from RealNetworks.

SmartBrowsing is the key new

feature of Netscape Communicator 4.6
now available for download at
<home.netscape.com>. With

Netscape Communicator 4.6 Avail

e for Download

’ Netscape [0 Netcenter. @ ‘&

Search the Web with [Netscape 9| = Sesrch
Quendicds Emd Bt ey Whats Coal Wh's Nyw Enrfndn Yslow Pages

)

Top Picks - Aehl g} Home Pages | Browsers | :Busmess Bancs | Horoscopes| Softwars Stare) Travel|
lastsoi M & dy Neiscape | Smtlipdats | s
f s Ouote b
Enter Zip Code (Gt int) @ Symbol € Name
Busimess US Siocks Shagoly
Autos Local
BuyaCu Fmencog SUVs Estzonals Momes Events
Business Netscape NEWS.cam
Besemss, Nres, Gatrns 3K Devbdgn Sacuny. .

Computing & Intemet  Personal Finance
Eree Softwye News, SWStor  lavestiag Poritoha Taes
Real Estate

it faster and easier for consumers to find
helpful Netcenter services such as weather
and sports information by simply entering
new expanded Internet Keywords such as
‘places to stay in London’ into the
Navigator browser location bar.

In a direct dig at Microscoft, Netscape
claims that speed enhancements enable
Communicator 4.6 to outperform
Internet Explorer 5.0 in page loading
from the top 100 Internet sites over a
modem. Communicator 4.6 now also
includes RealNetworks RealPlayer G2,

SmartBrowsing, Communicator 4.6 makes

The months destinations
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The Dark Side

If readers still aren’t aware (and you must have been abroad or
be called Rip van Winkle if you're not) there is a solar eclipse,
viewable in Britain, on Wednesday 11 August. This eclipse is total
in the far south of the UK (the path of totality passes through
Cornwall and Devon), but will also provide spectacular views of a
major partial solar eclipse around the rest of the UK (somewhere
around 90% of the sun will be eclipsed over a large area of the
country). Checkout the UK Eclipse Website, on:
<http://www.eclipse.org.uk> for further details, and links to
many more eclipse-related locations.

One of the things everyone should be aware about is that
looking at the sun during an eclipse (even a total eclipse) is
dangerous to the eyes. It is vitally important that everyone who
intends to view the eclipse has eye protection in the form of
properly approved solar filters. Further information is available
on the UK Eclipse Website, and filters are available from several
suppliers, including Eclipse99 Ltd, whose Website is at:
<http://ds.dial.pipex.com/eclipse99page/>.

the streaming audio and video player.

WE SUPPLY REYERTTHING 10U NEED POR THE 1999 SOLAR ECLIPSE!
@ CERTIFIED PROTECTIVE FILTER SOLAR ECLIPSE VIEWERS
& OPTICAL FILTERS
® LEAFLETS
« BOOKS
STERS

® T-SHIRTS
a EDUCATIONAL INFORMATION

Apple QuickTime multimedia software has received a boost

recently, with an upgrade to version 4. Currently in a highly usable

late-beta stage, you can downioad QuickTime 4 to your computer
(Macintosh and Windows versions are available), as a free
download from: <http://www.apple.com/quicktime>.
Interestingly, there have been more than three million downloads
of QuickTime 4 already since its launch just a few weeks ago.
QuickTime 4 features ‘streaming’ of live and stored video and
audio over the Internet, and is the first Internet streaming
solution to use open, industry-standard protocols that allow free
serving features for multimedia providers and free streaming by
computer users.
Leading media
organisations
(including the
BBC) have
already adopted
QuickTime 4
to provide high-
quality streaming
of live and stored
programming

Products

ran wans

EPISODE |

QuickTime 4

s Showeare paneoy S

Downlosd software nows,  Find something to watch.

over the Internet. e e SRRSEILRARY e ouiims pre
Try it yourself - S g, & SR
ornteyBUNEeot, | ECGEEEE woo 9 ! G
QuickTime 4 e

J O B vintews 3500 HB®

installed on your R < ot

computer you

can view the four

Star Wars: Episode I television commercials in high-quality
QuickTime movie format, at:
<http://www.apple.com/quicktime/showcase/lucasfilm/commercials>.

& Thiek different

Make your own movies.
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AND THE INTERNATIONAL
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Dr. Chris Lavers describes the latest
developments in space launchers in

this first part of a series.

‘b".-- e b o |

RIS

s

— -' | - >
bk 2l Tl i e W~ 2

he present time is of
Tconsiderable excitement

for the world’s space faring
nations with the deployment of
the first modules of the
International Space Station
(ISS). This month’s article will
look at the diversity in the
design and testing of future
reusable space vehicles for near
earth orbits using advanced
composite materials, improved
performance, and reducing
mission costs. The second and
final part will focus upon the
International Space Station
itself, with particular emphasis
on European involvement, and
future space tourism. Both
areas offer the opportunity to
transfer government controlled
technology into the civilian
sphere in a similar manner to
the skills transfer affected in the
American civil aviation sector
turing the 1920’s and 30's.

Future Reusable
Space Vehicles

1996 will be remembered as a
milestone year for space
transport. It was the first time
commercial space revenue
exceeded government spending
of $77 Billion. Growth has
continued in 1997 with 150
commercial, civil and military
payloads placed in orbit.
According to analysts at Harvard
University commercial launches
will multiply in the next few
years, one estimate expects

1,200 telecoms satellites to be
launched between 1998 and
2007. In essence a space ‘Gold
Rush’ is in progress which in
terms of facts and figures will
leave the California gold rush in
its wake. Enthusiasts look to the
not so distant day when both
professionals and ordinary
people, may leave Earth behind
and head for a space station
resort. The biggest barrier to
overcome is the sheer difficulty,
costs and risks involved.
Conventional rockets, mostly
developed by governments, cost
approximately 20k$/kg delivered
to Low Earth Orbit (LEO). The
space shuttle, operated privately
by United Space Alliance, a joint
venture of Boeing and Lockheed
Martin, costs the same as typical
expendable rockets due
primarily to its large scale
‘Apollo’ infrastructure. The
shuttle has been unavailable for
commercial launches since the
Challenger disaster in 1986, but
if outfitted for paying passengers
today, with 50 passengers per
flight, each would pay 48.4$M
to break even!

The demonstration of
advanced launching and reusable
vehicles for deployment on the
International Space Station (ISS)
sits upon a background of
mass ratios. The ideal reusable
launcher would be like a normal
aircraft, taking off from many
Earth bases, enter desired orbit,
release its payload, de-orbit,
dissipate kinetic energy and land
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at the take-off base for its next
flight after a short turn-around.
The vehicle would maintain its
physical integrity during mission,
be flown many times and have
a cost per flight compatible
with the value of the mission.
The vehicle would also be able
to abort its mission at any time
and land safely with its payload.
The ideal vehicle is a Single
Stage To Orbit-Reusable Rocket
Launcher or SSTO-RRL. However,
all current space launchers are
staged to orbit and expendable
(with the exception of the
Space Shuttle (see Figure 1),
and no SSTO-RRL exists as yet,
despite its necessity.

The Problem

Because rocket propulsion is
mandatory to accelerate to
orbital speed, the most logical
design option is to use rocket
propulsion from take-off until
orbit is achieved, overcoming
gravity and drag losses. A
spacecraft needs energy to
leave the Earth’s gravity field.
Suppose a spacecraft weighs W
at launch, if rocket thrust is
greater than this the spacecraft
will rise gaining gravitational
energy. If the energy gained is
more than WR, (R is the Earth’s
radius), gravity will not pull the
spacecraft back to the surface.
The most inefficient way to do
this is to have a thrust slightly
greater than the weight. The
vehicle moves up slowly but

runs out of fuel before achieving
orbit. The most efficient
approach is to launch the
vehicle very quickly giving it
kinetic energy so it can then
coast the rest of the way, slowing
down as it gains gravitational
energy. The launcher will have
enough kinetic energy if its
launch velocity is at least 11knys.
However, a high acceleration is
unacceptable for a manned
launch and the tremendous
heat generated by atmospheric
friction, means that a
compromise is needed. A
constant shuttle acceleration of
30m/s/s (3g) out of the
atmosphere in about 30s gains
a speed of nearly 1km/s. Five
minutes after launch the
vehicle will reach escape
velocity and Earth’s gravity will
have dropped by a third, and
rockets may be turned off.

The ideal velocity increase,
AV, required for SSTO is about
9km/s in order to reach LEO.
All further considerations
concentrate on reaching LEQ,
because this is the most
difficult part of gaining access
to space and the major hurdle
to be mastered in terms or
reusability. The mass that can
be accelerated into orbit using
rocket propulsion is given by
the equation:

M/ M, =exp (-AV/V.)

where M, is take-off mass, M, is
the mass which has received
the ideal AV, and Ve the rocket
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engine ejection velocity. For a
given AV, the mass ratio M/ M,
increases with increasing V..
The highest practical rocket
ejection velocities are achieved
by burning hydrogen with
oxygen and ejecting the exhaust
gases through a convergent/
divergent nozzle. Averaged over
the trajectory, the exhaust
velocity V. is about 4km/s. The
resulting mass ratio to reach LEO
is M/ M, = exp(-9000/4000) =
0.105 or approximately 10.5%,
hence 89.5% of take-off mass
must be propellants and only
10.5% of take-off mass remains
available for propellant tanks,
engines, and the payload. If the
payload is 1% of the take-off
mass the mass fraction left to
build the complete launcher is
9.5%. Mass ratios of 10% are
achieved with expendable
stages but cannot currently be
achieved for a reusable vehicle
which must carry the extra
provisions for recovery and
reuse. To increase the mass
ratio increasing V. by 10%
would give a 25% increase in
mass ratio, but to achieve this
would need a propuision
system producing the required
thrust whilst consuming less
propellant. Hence the possible
benefits of future partial air
breathing systems such as
SKYLON a UK proposal, derived
from the scrubbed HOTOL
programme. If AV were less the
mass ratio could be increased,
but reducing AV leads to more
stages to reach orbit and a
secondary propulsion system.
So SSTO goes if you take this
route. A variety of staging
options have been trialed,
including an Aircraft Launched
or SSTO-AL RRL, using an
Antonov-225, but is not a route
Europe is investigating.

RTL and DRL

Systems

Return To Launch (RTL) site and
Down Range Landing (DRL)
systems have been investigated,
where a reusable first stage
rocket carries a reusable or
expendable second stage rocket.
In the RTL mode, the first stage
returns to the launch site after
separation. RTL is practical if the
first stage does not re-enter too
far down range. In the DRL
mode the first stage provides a
large share of the total AV and is
allowed to land down-range of
the launch site. The TAKANIS
pilot study was conducted for
ESA by Aerospatiale in the early
1990s. However, there are three
configurations to maintain
aerodynamically, first stage to
LEQ, second stage if reusable,
and the composite. ESA rejected
this as the expendable Ariane-5

already met their present
requirements and has
significant evolution potential.
In Sub Orbital Single Stage
Once Around SOSS OA the
Down-Range ability of the first
stage is extended to complete
one trip round the Earth to
land back at the launch base.
The first stage provides almost
all the AV needed to reach orbit
and the payload achieves orbital
velocity with its own propulsion
system. The payload must
provide its propulsion into orbit
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