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Projects

15 Metal Detector
John Mosely constructs a simple kit
from Velleman that will find hidden
water and gas pipes.

18 413MHz Radio Microphone
C.J. Dakin describes a radio
microphone based on the 418MHz
transmitter/receiver modules.

49 Simple LED effects for
Christmas
some simple LED based lighting effects
for the festive season.

5 3 Improving the Velleman
K4800 60 & RGB
Processor

Martin Pipe adds features to this
fexible video processor kit.

Features

7 Url Geller Extended Reality
Uri looks at one of the strongest
phenomena in nature - mimetism, or
mimicry by plants and animals

8 10 Year Data Logger
Applications
Now you have the temperature logger, you
can start to use it for measunng everything
from weather to fridges, freezers and
central heating. Dr. Richard Whitaker
explains how.

11 On the Trall of e: Napler’s
Logarithms
Douglas Clarkson recalls the work of
this great mathematician.

2 5 Valves In the 21st Century
In Part 1 Mike Bedford looks at basic
principles.

30 An Electrifying Century: The
Rise Of Electronics 1900-2000
In this first part, Gregg Grant goes
back to 1900 and looks at the
evolving technology.
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Liquid Crystal Displays
Dr. Chris Lavers looks at the latest
developments in liquid crystal displays.

Astrobiology

In the final part of this series David
Clarke looks at the science and
technology behind the search for signs
of extra-terrestrial life, and where this
life might be found.

Using Low-Cost ‘Meiody’ And
‘Sound-Effects’ Generator ICs
Ray Marston presents - in this special
feature article - basic usage details of a
vaniety of popular low-cost ‘melody
generator” and ‘sound-effects generator’
ICs.

Easy Web Page Creation

In part 6, the final part, Mike Holmes
discusses enhanced layout design -
METAs, STYLEs and Forms.

Solar Electrlclty -

The Domestic situation

Paul Freeman-Sear reports on the
attractiveness of photo-voltaics for the
home.

Research News

Dr. Chris Lavers investigates how a new
laser at Rover Cars is being used to
improve airbag safety deployment.
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HE TR

hristmas is fast approaching, so for those of
you who prefer to shop from the comfort of your

trusted computer we have provided a varied
source of Internet suppliers to tempt you with
Christmas goodies. You can now buy everything from
the complete Christmas meal, supplied by the large
supermarket chains, to a mult-million pound Lear Jet -
all from the tap of a keyboard! Many would argue that
this is not the way they want to shop, preferring the
personal approach, but then can we stop the march of
progress? Retailers and organisations (big and small),
including Maplin, know that they have to go with this
new technology and cater for all types of customer.

It has been many years since | used logarithmic
tables, an indispensable tool during the 60s when
studying mathematics, along with the trusted slide
rule. The early 70s saw the introduction of the
calculator and this brought about the decline in their
use. Do remember that ‘logs’ had been In use for over
350 years! Douglas Clarkson in his article, On the
Trail of e: Napier's Logarithm, recounts the work of
Scotsman John Napier who gave logarithms to the
world.

Although it would be ridiculous to suggest that
thermionic valves will ever make a come-back for
general purpose use, it would also be wrong to
consider them as totally outdated. Valves are still
with us today and they look likely to remain the
preferred choice of component in certain important
niche applications, such as audio, for some time yet.
This month Mike Bedford starts a new series looking
at valve history and development.

Finally, we wish all our readers a merry Christmas and
a prosperous new year with the thought that the new

millennium will certainly bring new scientific wonders

- for us all to marvel at.
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Microtune
Introduces
Reference Kit

Microtune has launched a
designer’s reference kit for its
single-chip broadband tuner, the
MicroTuner 2000.

The kit enables engineers, even
those with no RF design or
layout experience, to integrate
its tuner/receiver into a tuner-
on-board solution, a first for the
industrv. It is intended to
accelerate the transition of
manufacturers to solid-state
tuners and next-generation
digital consumer electronics.
Featuring the MicroTuner 2000,

Copper
Milestone

IBM has sold its millionth
copper PowerPC chip, just a year
after shipping the first device.
IBM's copper PowerPC
processors are helping to fuel
the company's growth as a
major supplier to makers of
networking gear.

The company recently
announced the industry’s
highest performance embedded
processor to date, the copper-

the designer’s reference kit
consists of a single-board,

i containing all input and output

connectors and test points, a
demodulator for baseband audio
and vidco, and a Windows-based

: application that allows designers

to test and evaluate all
performance parameters
For further details, check:
<www.microtune.com>.
Contact: Microtune

Tel: +1 972 673 1600.

based PowerPC 440, which can
be used to boost the flow of
traffic in the routers, hubs and
switches that power networks
like the Internet.

The PowerPC 440 is the newest
addition to IBM’s rapidly
growing Blue Logic library of
chip cores - pieces of chip
design that can be combined
quickly to create new chips for a
wide range of markets including
communications, servers
storage systems, and pervasive
computing devices.

The new core, based on IBM’s
leadership copper technology,
provides about three times the
performance of the PowerPC
405 core introduced by the
company just last year. It is well
suited for a variety of applications
- including printers, RAID
controllers, cellular base stations
and set top boxes, among others.
For further details, check:
<ww.ibm.com>,

Contact: IBM, Tel: (0990) 426426.




Presario Line
Blends Form
and
Functionality

Apple’s Steve Jobs was the first
to recognise that PC users
wanted more than a dull grey
box when he launched the
iMac. Since then a host of PC
manufacturers has jumped on
the bandwagon and launched
cute looking PCs for the style
CONsCious consumer.

Now Compaq has introduced
the Presario 3550 - a sleek
Internet PC that blends modern
styling, space-saving design and
colour with the power of
today’s technologies.

In addition to the Presario
3500 Series, an entire new line
of Presario Internet desktops
and notebooks is available
today.

New desktops, ranging from
the entry-level Presario 5400
Series to the 5900Z Series that
can he configured with the
AMD Athlon/700MHz processor,

provide consumers a variety of
choices for Internet access
digital entertainment and
personal creativity.

For further details, check:
<www . compaq.com>.
Contact: Compagq,
Tel: (0845) 2704222.

IBM Targets Audiophiles
with Removable Hard Drive

IBM has announced a new
device that allows mobile users
to easily add an extra 10
gigabytes of hard drive capacity
to their notebook PCs.
Travelstar E is a compact,
lightweight device comprised of
an IBM hard drive, rugged
container and a cable that easily
plugs into a standard PC Card
slot in any notebook. Its
introduction marks IBM’s
entrance into the marketplace
for high-capacity external hard
drive devices.

Travelstar E weighs less than a
pound yet it can hold up to 10
GB, about the equivalent of
10,000 novels or 10 symphonies
in high-fidelity sound.

Rigorous testing has shown
Travelstar E is five times more
rugged than a standard
notebook hard drive.

There are three software

programs bundled with
Travelstar E. The first two are
used for drive back-up and
encryption. The third is
RioPort.com'’s digital audio
jukebox software that allows
consumers to easily encode,
organise, and download MP3 or

Microsoft's Windows Media

Audio (WMA) files from the

Internet or a CD for playback on
the PC or portable MP3 players.
For further details, check:

<www . ibm,com/harddrive>,
Contact: IBM

| Tel: (0990) 426426.

Lucent and E Ink
to Develop
Electronic Paper

Lucent Technologies and E Ink
Corporation have announced a joint
development agreement that aims
to move electronic books and
newspapers resembling flexible
plastic sheets one step closer to
reality.

The two companies plan to develop
electronic paper, which wouid be
the first flexible, plastic electronic
display entirely made with a
process similar to ink-on-paper
pnnting, rather than the more
costly silicon-chip manufactunng
process.

The same technology, which allows
for instantaneous updating via
computer link, may also lead to
ultra-thin, lightweight displays for
next-generation consumer
electronics, such as cellular phones
and personal digital assistants.

The key elements of electronic
paper would be plastic transistors,
developed at Lucent’s Bell Labs,
which have the same properties as
conventional silicon chips but are
flexible and can be printed, and E
Ink’s electronic ink.

Electronic ink is comprised of millions
of tiny microcapsules filled with a
dark dye and light pigment. When
charged by the electric field created
by the plastc transistors, the
microcapsules will change color
and create images.

The objective of the Lucent/E Ink
collaboration is to print the plastic
transistors onto a flexible plastic
film coated with electronic ink
For further details, check:
<www.lucent.com>,

Contact: Lucent,
Tel: (01252) 391600.

Alliance Targets

Pen-based
Products for
Smart Phones

Nokia and Palm Computing are
set to create a new pen-based
product category. Nokia is
licensing the Paim Computing
operating system — Palm 0S —
so it can implement the user
interface and applications to run
on the Symbian platform.
Resulting devices will run both
Palm and Symbian applications.

This co-operation will make it
possible to deliver to consumers
the benefits of pen-based
wireless devices with superior
ease of use, that integrates
telephony with data
applications, personal and
professional information
management and other value-
added services.

For further detalls, check:
<www.nokia,com>,

Contact: Nokia,
Tel: (01480) 434444.
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Cypress Announces
Development of
BiCMOS Process

Cypress Semiconductor has
announced the development of a
3.3V, double-layer-metal, 0.25-
micron BICMOS process to be
employed in next-generation
products in areas including high-
speed physical-layer devices and
wireless communications products
for high-frequency applications.

The new BiCMOS process is
anticipated to provide an optimal
mix of speed, power, and cost
relative to competitive processes.

It will allow Cypress to efficiently
integrate mixed-signal, memory, and
high-speed logic circuits.

Among the first products scheduled
to use the new technology is a high-
performance transceiver that is
expected to attain speeds of 2.5
gigabits per second.

For further detaiis, check:
<www.Cypress.com>.

Contact: Cypress, Tel: (01707) 378700.

Desktop Mirroring

Software Matches
PCs

New software, known as
ThinPATH Desktop Mirror from
Network Computing Devices,
enables complete access to
personal computers in a network
as if the authorised person were
sitting right at the individual
user's desk. Unlike other screen
shadowing products available in
the market today, Thin PATH
Desktop Mirror views the entire
desktop rather than just the
Window sessions.

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

Contact: NCD,Te!: (01491) 848300.

Philips
Semiconductors

Moves Cars Into
Fast Lane

Philips has announced the Nexperia
Car Infotainment Platform (CIP), an
innovative approach to electronic
systems design that will give the
automotive industry a fast, flexible
way to tap into the vast emerging
market for connecting cars online.

The Nexperia CIP aliows quick
development of complex systems
that combine many entertainment
and telematics functions. For
example, the platform facilitates the
creation of an in-car mobile office
with features such as Intemet and
e-mail scheduling, as well as state-

Additional applications couid include
GPS route guidance and navigation
to help drivers avoid traffic jams,
download local maps and receive
up-to-date travel information,

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

of-the-art in-car audio entertainment.

Contact: Philips, Tel: (0181) 754 8421.

Intel has introduced 15 new

B Pentium 111 and Pentium 11
n e nVEI s ewes s Xeon processors, all built using

advanced Intel 0.18-micron

1 process technology that enables
as es Ins faster processor speeds, new
. performance enhancing features
and lower power consumption.

The new processors feature
an advanced transfer cache that
delivers a performance boost of
up to 25% when compared to
earlier Pentium 111 processors
running at the same clock
speed.

New packaging options
enable a wide choice of system
configurations including ultra-
thin and light mobile PCs and
small form factor desktop PCs.

With this product introduction,
Intel has brought all the benefits
of Pentium HI processors to
mobile PCs for the first time,
offering the best combination of
performance, mobility and
choice.

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

Contact: Intel, Tel: (01793)
403000.

Wind River Systems is to acquire Integrated 3
Systems Inc (I81) in a deal which will see the new Wind nlver systems
company provide embedded systems software

for a broad range of industries including

telecom/datacom, consumer electronics : an n egra e

automotive, and aerospace =
For further details, check: <www_wrs . com>. s stems Juln furces
Contact: Wind River Systems, Tel: (0121) 359 0999

Kodak Snaps
aatellite
Photos of
Earth

The release of the first picture
from Space Imaging's IKONOS
commercial remote sensing
satellite marks the beginning of
commercial satellite photography.

The digital camera sysiem
was designed and built by
Kodak for US based Space
Imaging,.

The satellite's camera is able
to distinguish objects on the
ground as small as one metre in
size from 400 miles above the
Earth.

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

Contact: Kodak
Tel: (01442) 261122.
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RSL COM Deals Results in Largest
Independent Mobile Provider

RSL COM, has acquired Advanced Telecom, a
provider of fixed line and mobile telephony in the
UK. Together with the purchase of Motorola Tel.co
last year, this purchase makes RSL COM the largest
independent supplier of mobile telephony in the

UK, with nearly 250,000 customers, and
strengthens its position as a one-stop shop for
fixed and mobile services.
For further details, check: <www.rs1com.com>.
Contact: RSL COM, Tel, (01483) 457300.

Siroyan Announces Architecture
Optimised For System-On-A-Chip

r

Siroyan, the UK-based silicon intellectual property
(SIP) start-up, has announced its intention to
develop a System-on-a-Chip (SoC) soft core
solution for digjtal applications. The architecture,
codenamed Rubicon, will address the market for
combined microprocessor and digital signal
processing (DSP) solutions.

Siroyan has identified that design engineers
creating products for digital environments require
two key features - high performance digital signal
processing (DSP) capability to handle signal
processing in real time, and microprocessor
functionality to handle general purpose
processing tasks.

The Rubicon architecture will be optimised for
applications that require both microprocessor and
DSP functionality and will be designed from the
ground-up as a soft core solution. Siroyan
anticipates a full product release by the third
quarter of 2001.

“Microprocessors are struggling to handle
digital signal processing in real time. And DSPs
can’t handle general microprocessor functions.
Engineers are being forced to cobble together
solutions which is inevitably a compromise and
causes problems with hardware and software
design,” said Adrian Wise, technical director,
Siroyan.

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

Contact: Siroyan, Tel: (0181) 956 2233.

Digital TV Receiver
for PGS Launched

Hauppauge has launched a digital TV receiver
board, WinTV-D, which enables PCs to receive a
full range of broadcast services, including both
digital and analogue television and high-speed
data transmissions.

WinTV-D is the first digital TV receiver board
for PCs, allowing the reception, decoding and
display of digital TV formats in a resizable
window on the PC display.

The AC-3 Dolby Digital audio portion of the
digital broadcast is also decoded, and outputs are
provided to drive up 1o 5 speakers, to correctly
reproduce the full surround sound effect.

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

Contact: Hauppauge, Tel: (0171) 378 1997.

Gordiess Keyboards
Feature Reliable
Radio Technology

Logitech has announced its next generation of
radio-based cordless keyboards. All members
of the new kevboard family feature easy
Internet and multimedia access and control via
special dedicated buttons. In addition, all are
designed with detachable palm rests that
provide comfort during typing breaks, vet are
easily removed to save desk space.

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

Contact: Logitech, Tel: (0181) 308 6582

Cryptographic
Processor
Protects PCs

Atmel has announced the
availability of a hardware security
solution for PCs developed in
conjunction with IBM.

The hardware core of the security
system is a cryptographic
processor developed by Atmel
that can both store secret keys
in non-volatile memory, and
compute public key functions
using those secret keys.

Among these functions are a
generation of signatures, secure
storage and transmission of
various secret keys. The
integrated circuit protects
against many of the kinds of
breaches that hackers might
use to gain secret information.

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

New Chip

Simplifies Internet
Connectivity

Israel start-up Connect One has
announced iChip, an Intemet
connectivity peripheral chip for
existing and next-generation,
cost-sensitive devices.

iChip is a family of low cost,
application-specific peripheral chips
that speeds time-to-market of
implementing Internet connectivity
in a range of remote devices.

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

Contact: Connect One,
Tel: +972 9 766 0456.

Cadence Designs
First Single-Chip

Processor for
Iinternet

Cadence has announced the first
single-chip processor for Internet
telephony and audio. The chip,
named TRIO, was developed by
Cadence for Aplio, a leading
provider of Internet appliances
and their enabling, embedded
communications technologies.

The high-performance Aplio/TRIO
chip was developed by the Cadence
design services team at the
Cadence SOC Design Centre,
located within the Project Alba
Centre in Livingston, Scotland.

Based on an Aplio-created board
design that utilised lower-
performance discrete processors,
the chip was created for use by
manufacturers of Voice-over-intemet
Protocol (VoIP) telephones, and
audio-on-demand appliances
utilising MP3 technology, such as
Intemet radios and digital music
players.

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

Contact: Cadence,
Tel: (01344) 360333.
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HP Unveils Web
‘Plug’

Hewlett-Packard has introduced an
Ethemet-ready module that can be
embedded into a wide range of
products to allow them to be
remotely monitored and controlled
from any intemet browser.

The new embedded measurement
and control ‘plug’ is designed to
accommodate a virtually unlimited
number of measurement and
automation applications.

The matchbook-sized smart module
provides an easy, low-cost
commercial way to make products
as varnied as weather stations,
blood analysers and fitness
machines usable via the Intemet.

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

Microchip
Technology

Iintroduces
Internet-Ready
Demonstration
Board

Microchip Technology has
introduced Internet-ready
capability for its PICDEM-2
Demonstration Board supporting
the company’s PIC16CXXX
family of 8-bit RISC
microcontrollers.

PICDEM-2 Incorporates
emWare's evaluation software,
allowing PICmicro designers to
create products that can be
accessed, monitored and
controlled remotely over the
Internet using a Web browser,
personal digital assistant,
telephone, spreadsheet, custom
application or database.

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

Contact: Microchip,

Zoom Pioneers
Home Phoneline
Networking in UK

The Zoom HomeLAN PCI card is the
first CTR21 compliant HomePNA
product to be marketed in the UK.
With a HomeLAN PCI card installed,
the PCs to be networked are plugged
into a standard phone jack. Family
members around the home can then
share simultaneous Intemet access,
swap files, share data drives, printers
and other equipment, and play
networked games.

For further details, check:
<Www . Z0OMm. Com>,

Contact: Zoom,
Tel: (0870) 720 0060.

Lego funds £3
million Media Lab

Lego is to fund a &3 million Lego Learning Lab at
MIT's Media Laboratorv. The new lab will focus on
the development of new learning technologies for
children - and also on the development of new
theories about children’s play. learning and
creativity.

“The Media Laboratory and Lego share a deep
respect for children and a fundamental belief that
our investment in their learning and imagination
will bear significant fruit for future generations,
said Kjeld Kirk Kristiansen, chief executive of the
Lego Company.

“Today’s children are the world's first truly
digital generation,” said Nicholas Negroponte, co-
founder and director of the Media Lab.
‘Establishing this faboratory provides an exciting
opportunity to help redefine how children learn
in an online world.”

The Lego Learning Lab is the latest stage in a
I5-year collaboration between the Lego Company
and the Media Laboratory. This collaboration has
led 1o a new generation of learning materials,

based on “programmable bricks” with electronics !

embedded inside. With these new kits

commercialised last
vear in the Lego
Mindstorms product
line, children can
build and program
their own robots and
other computerised
contraptions. |

The establishment of the Lego Learning Lab will
enable MIT students and faculty 1o extend and
expand their research efforts in the field of
learning and education. Research will be guided
by the Media Laboratorv’s constructionist
approach, in which children learn through a
process of designing, inventing and experimenting.

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

Contact: Lego. Tel: (01978) 290 900.

Picture Provides

-
Computer-less Solution
for Digital Printing
The Kodak Personal Picture Maker from Lexmark enubles
digital picture-takers to crop, personalise, print or store their
digital images without having to connect cables to a
computer or digital camera.

The Personal Picture Maker by Lexmark incorporates an
onboard digital camera card reader that loads, manipulates
and prints digital photos, without having to connect cables
10 a computer or digital camera

The user simply pops in the camera card and prints. The card
reader accepts both CompactFlash cards and Smart Media.

For further details, check: <www.kodak.co.uk >,
Contact: Kodak, Tel: (01442) 261122.

HP and Nokia Partner
to Develop WAP
Solutions

In a move that could change the landscape in
the mobile Internet market, Hewlet-Packard and
Nokia have announced a global agreement to
jointly develop and promote business-critical
mobile Internet solutions for enterprises. The
alliance will enable customers to access e-
services over the Internet with mobile handheld
devices, such as Nokia phones.

For further details, check:<www. nokia.com>.
Contact: Nokia, Tel: (01480) 434444.

Nokia Plans To
Put the Internet
in Every Pocket

Nokia has demonstrated its Wireless Application
Protocol (WAP) 1.1 compliant solutions which
enable secure access and instant interaction with
Internct/intranet information and other advanced
telephony services over a mobile phone.

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

Contact: Nokia. Tel: (01480) 434444.
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Animal Mimicry

One of the strangest phenomena in
nature is what is called mimetism, or
mimicry by plants, insects and animals, by
which they adopt a kind of camouflage 10
fool their predators into not attacking them
or gobbling them up. Well known examples
include beetles that look exactly like
treebark, seahorses that pretend to be bits
of seaweed, or the praying mantis that
becomes virtually invisible when it hides in
the right plant.

Butterflies are especially good at mimicry.
Some can look exactly like the leaves of
their tree, and not only that - when the
leaves darken in autumn and come out in
spots, so does the butterfly. When the
leaves fall, the clever creatures fly around as

if they too were falling leaves.

Insects of one species can mimic
members of another species that are
immune from attack from local predators.
Moths, for instance, turn themselves into

i bees or wasps - one smart moth can even

‘become’ a piece of bird-dropping.
Even flowers can be ingenious mimics

although as far as we know they don't have
: any brains at all and so cannot think. Those

that have no nectar can imitate those that

i do so as to attract pollinators, and there is

even an orchid that can con bees into
thinking they are female bees!

It was studying this kind of phenomena
that helped Alfred Russel Wallace make his

i contribution to the theory of natural
i selection which he and Charles Darwin

presented together in 1858, after each had

i worked it out on his own. According to this

theory, now regarded by many as engraved
in stone, all species evolve by adapting to
their environment so that the best
equipped members of their species

gradually form a larger proportion of it

from one generation to the next. Thus only
the fittest survive.
Even Wallace would have been amazed

¢ by an insect called Laternaria servillei (the

South American lantern fly) which was first

described ten vears after his death in 1913

in Vol. 43 of the Proceedings of the Royal
Entomological Society in an article called
“The terrifying appearance of Laternaria...

founded on the most prominent features of :

the alligator.’
It certainly is terrifying, although it's only

i about nine centimetres long. It has
: somehow grown a structure in front of its

head that looks uncannily like the head of

an alligator. It has a big pair of false eyes
which even have white dots on them as if
reflecting light, and its long artificial snout
is partly open to reveal a menacing row of
‘teeth.” The theory is that it scares
off predatory birds
because they mistake
it for an alligator,
which eats birds.
How can one
species be so
dumb as to mistake
an insect for an
alligator, while another
is not imitating its own
predator (the bird) but its
predator’s predator? This seems to
me to be pushing the natural
selection a bit far!
Are we really supposed to believe that
this realistic mini-monster just evolved
after successive generations ‘naturally
selected’ themselves by looking a bit
more like that big thing in the river that
ate birds! It’s fashionable nowadays to
ascribe all evolution to chance mutations
in the genes, which eventually come up
with a design thar leads to better survival
prospects.

Fair enough, for we know a lot more
about genes today than Wallace and Darwin
could have known in 1858, but there is
something else going on here. When you
think about it, it is fairly mind-boggling.
What it amounts to is that biological growth
is being influenced by nothing more than
information. A visual image of an alligator
was all the lantern-fly needed to end up
looking like one.

The important lesson to be learned from
all this animal magic is that we too can alter
our bodies with information - not to the
same extent as in the examples given here,
to be sure, but all the same we know it can
be done. When a sick person is hypnotised
and given a suggestion (and no medicine at
all) and is then cured, what has happened?
The most dramatic recent case was that of
the boy suffering from ichthyosis, or fish-
skin disease who was at least partly cured
after just one session of hypnosis. (For the
details, see the British Medical Journal for
23 August 1952).

Wiallace, who was a prominent member
of the Society for Psychical Research by the
way, once wrote that the only primary
cause of force that we know of is the human
mind, or will. “It does not seem an improbable
conclusion,” he went on, “that all force is ‘
will force”. The animal kingdom seems to
know this already. It is time we realised it too. ‘

Uri Geller's new magazine Bevond is now
on sale at £2.99. His latest book
MindMedicine is published by Element
Books at £20.00, and his novel Dead Cold
is published by Headline Feature at £5.99.

Visit him at www.uri-geller.com
and e-mail him at urigeller@compuserve. com

-
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t last 1 have a

temperature logger

which can be left to its
own devices for several davs
without having to think about
batteries failing or necding to
read it everv day.

Although | first wanted the
logger to investigate what
happens in my greenhouse, it
has proved invaluable for a
number of other uses. It must
be one of the unwritten laws of
the universe that as soon as vou
have a new gadget vou look for
new wavs to use it. It's atways
hard 1o justify buving something,
but once vou have it, it can be
put to use for all kinds of things.

1 guess the difference between
the logger and a thermometer is
similar 10 the difference between
a photograph and a video. You
get 10 see things changing. not
just what things are like at a
particular time. Now I get 10 see
how the temperature changes.
not just what it is now and again.

I started looking in my fridge!
Not at the food. but at a small
liquid crvstal thermometer that
I'd had for a while. I always
thought it seemed to read a bit
high, but I could never work
out how much difference
having the fridge door open
when 1 read the thermometer
would make. There is also the
point that I don't like 1o admit
that the temperature reallv is a
bit high.

The Fridge

I decided to be a little
scientific about the measurements.
| know that cold air is heavier
than warm air so it would seem
that the bottom of the fridge
should be colder than the top.
I'd also made a second logger
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Now you bave the temperature logger,
you can start to use it for measuring
everything from weather to fridges,
Jreezers and central beating.

Dr. Richard Whitaker explains bow.

so | put one in the top of the
fridge and the other near the
bottom.

The first test didn't work verv
well. When [ took the loggers
out of the fridge they were cold
enough to have moisture
condense on the circuit. This
stopped them working
altogether. though they did
recover when dried out. I guess
there are different wavs 1o get
round the condensing moisture
problem.

One would be to put the
logger in a sealed container to
prevent moisture getting in.
This sounds simple but is really
very difficult when you think
about it in more detail. Al air
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Figure 1.

will have some moisture in it
So when you seal the logger in
a plastic box the air with it is
still moist. At the temperatures
in the fridge. this condenses
out onto the circuit and shorts
out the signals. You could put
silica gel in the box to absorb
the water but it is not always
easv to get hold of. It is also
quite large. We should all have
seen the little ‘tea bag’ packets,
which come in electronic goods
these davs. It will also need to
be refreshed when it has
become exhausted.

The more conventional
approach is to prevent the
condensation from stopping the
circuit working. You can buy

conformal coatings, (try Maplin
order code YTS0E) which come
in spray cans, and are used like
paint or varnish. The coating is
usually clear so that the circuit
and components are still visible
after it is applied. Beware that
once it is applied, it is verv
difficult to remove, so use it
only when the circuit is working
correctly. Drving takes perhaps
a couple of hours and the
coating is a little sticky. It is
designed to flex a little so that it
does not crack as the circuit
and components expand and
contract with temperature
changes. | used the coating on
my logger boards, and it works
very well.

Back to the fridge and this
time the loggers worked OK.
Figure 1 shows the plot for the
bottom of the fridge. 1 didn’t
expect to see the temperature
cvcle up and down quite so
quicklv. I suppose the more
cvcles, the more power is used.
so a more efficient fridge would
cycle less frequently. Figure 2
shows the plot for the top of
the fridge, which shows it is
slightly warmer than the
bottom by about 0.5°C. This
difference could just be the
difference hetween the two
loggers. They measure
temperature in 0.5°C steps so
they could easily be that
different. The more general
comment is that the top and
bottom of the fridge do not
seem to be different. So much
for my cold air theory, perhaps
the fridge isn't big enough to
show any effect of heavier cold
air. If any fridge experts read
this. could they comment on
the cvcling and the top to
bottom temperature
differences?
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The result of all my tests
show that the thermostat
should be set a little colder.
Fridges should be colder than
4"C to preserve the food for a
reasonable time,

Freezer

After seeing that the fridge
needed to be a bit colder 1
started to worry about the
Freezer, so the loggers ended
up in the top and bottom of the
freezer. It seems that a freezer
should be at about -18°C or
colder. The freezer differs from
the fridge by having cooling
plates at the bottom and the
top of the freezer, where the
fridge has one cooling plate
down the back of the inside of
the fridge.

Figure 3 shows the plot of
the top of the freezer. It shows
a similar cycling effect to the
fridge but the temperature
difference is about 4°C
compared with about 2VC for
the fridge. The temperature is
well below the -18°C target so

the food should be OK. Figure
4 is a plot of the bottom of the
freezer. It shows only a 0.5°C
cycle so perhaps my cold air is
showing its effect by falling to
the bottom of the freezer! Any
experts, could vou please
comment?

Central Heating

Fired by the results of the cold
side of the house T turned to the
hot side - the central heating.

The logger works up to 85°C
50 I should be able to put it on
a radiator and see the
temperature rise as the boiler
heats the water in the heating
system. I need to protect the
bare circuit board, since it will
not work if it is shorted out. 1
used a piece of cardboard for
electrical insulation but angled
the whole thing so that the
warm air from the radiator
metalwork would bathe the
circuit with heat. Figure 5
shows the result of a start from
cold at 8.00pm. The system

warms up quite quickly,
certainly more quickly that the
fall in temperature as the boiler
turned off at 9.00pm. Again the
cveling of the boiler from on to
off is clearlv visible. The overall
temperdature rises over the
hour; with the peaks continuing
o rise.

Torgeraburs and Time

There is a fault with my
boiler, which shows as the
boiler turning off for no
apparent reason. Figure 6
shows this happening in the
middle of the plot where the
mouse pointer shows. 1
wondered if the over
temperature sensor was
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tripping early but the plot
shows that when I manually
reset the boiler the radiator
temperature continues to rise
over time. I'll have to build
another logger which can read
voltage inputs so that I can
monitor the boiler sensors to
see which part may be failing!

Back to my first reason for
making the temperature logger.

Figure 7 shows temperatures
in the greenhouse over a
couple of days. There is no
shading on the glass of the
greenhouse and its door is
open. Despite this, a
comparison with Figure 8,
showing the temperatures
outside for the same period
shows that the inside temperature
is between 1 and 5°C warmer
than outside. The lowest
temperatures happen just
before dawn and peak near the
middle of the day, but there is
considerable change caused by
cloud cover reducing the
amount of direct solar heating.

Closing the door should give
much bigger changes particularly
in the depths of winter.

Frosty Mornings
Outdoors

When I heard the weather
forecast was for a potential
frost I rushed out to the garden
to leave one of the loggers to
try and see how long the frost
might last.

1 chose a position, which was
out of direct sunshine, on a
concrete slab about 50mm
above the level of the grass.
Figure 9 shows the plot over
three days or so. On each
morning the temperature drops
below 4°C but never gets to 0°C,
so the frost didn’t happen. It looks
as though the time just before dawn
is the most likely time for the frost

to form.

I'll have to wait for colder
weather to complete the frost
measurements.

Postal Transport

One of the more unusual
measurements is shown in
Figure 10. It shows the
temperature of the logger I sent
to be photographed by Maplin.

It went through the post and
shows the temperature varying
widely from 15°C, to 28.5°C.
The weather, as [ remember it,
was quite warm so the post
must have been in a2 warm van
for part of its journey. It didn't
stop at a constant temperature
for long until it reached Maplin.
I guess their office is kept at
about 19°C.

One of the manufacturers
declared uses for the DS1615
chip is to monitor temperatures
during transport of various
materials. I guess sensitive food
would be kept in a refrigerated
vehicle and monitoring would
be needed. Frozen food would
suffer most from any temperature

Eclipse 1999

The last plot I have is in
Figure 11. I was watching
television on the run up to the
eclipse of the Sun, and saw
several people measuring
temperature during previous
eclipses. Why not try this
myself?

The day of the eclipse in
Macclesfield didn't promise
very good weather. As it turned
out the cloud was not very
thick and the Sun was clearly
visible during most of the
eclipse. I put the logger in
direct sunlight so that the
maximum temperature plot
shows some effects of cloud
where the temperature
produces peaks and dips in the
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plot. The overall shape shows
the temperature falling until
about 11:18a.m., which is the
time of maximum cover from
my garden. I don’t know if it is
important, but the chickens on
the allotments next to the
garden started crowing as the
light fell at peak cover! Did
they think it was night falling?

Have A Go!

Well these applications of the
logger may encourage you to
have a go at using one. It
would be interesting to see
what you end up measuring.
Good luck.
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Napier Logarithms

Like a bolt from the blue. as it were, John ‘
Napier announced his svstem of logarithms
in 1614 and was to provide essentially the
means for arithmetic caleulation for the
next 350 vears. When writing about his
invention Napier indicated “Seeing there is
nothing that is so troublesome to mathematical
practice, nor that doth more molest and
hinder calculators, than the multiplications,
divisions. square and cubical extractions of
great numbers .1 began therefore 1o
consider in mv mind by what certain and
reacly art I might remove these hindrances.”
John Napier was born in 1550 at Merchiston
Castle near Edinburgh was the son of Sir \
Archibald Napier. He was sent 10 St Andrews |
University to study Theology at the age of
13 but appears not 10 have taken a degree.
After spending a time abroad, which was
encouraged in this period, he returned to
Scotlund in 1571 and shortly after married
Elizabeth Stirling. After the death of his
father in 1608. John Napier became the
eighth Liird of the estate, remaining at
Merchiston till his death on April 4th, 1617.
Described as "a passionate and
uncompromising Protestant’. his successful |
publication of A Plaine Discovery of the
l { th e - ﬂ l l @ o Whole Revelation of Saint John (1593)°
| contained a strong anti-Catholic bias and

predicted the end of the world would ‘
occur sometime between 1668 and 1700.

He was also interested in military

technology - artillery devices. tank like
devices and also submarines. After the
successful publication of his religious

work’, Napier focused his energies on

developing systems for making calculations
casier.

Some care is required. however. in
writing about Napier's contributions. The
focus of some of his first published tables l

related to trigonometric functions, so that

Douglas Clarkson recalls the work of this logarithms were primarily introduced as a
great matbhematician means of evaluating expressions with
. o complex trigonometric data. Some
Introduction to assimilate the kev elements of facsimile copies of Napier's works and

mathematical practice within a few short

tables exist on the Internet. so it is possible
vears at schools and colleges. It has been

In the traditional approach to learning

about mathematics there is never enough fashionable of late to take a more leisurel NOW to access the original documents

time to "grow organically” as it were into look at mathematics in general - appreciating The significance of the introduction of |
the way in which marhematics evolved over in the process insights into mathematical logarithms was not really the dls:cn\'en' ot ‘
time. We can also put back the start of the thinking that have become obscured. In just another mathematical function to

process of the development of particular logarithmic function and origin engage the curiosity of mathematicians. It
mathematics at least six thousand vears. of the number ‘¢ is attracting increasing provided a means of relatively rapid

In learning mathematics. we are requirec interest calculation of numeric quantities in an era

of emergent science and certainly as a key
factor in responding to the growth in trade
and commerce which was current at this ‘
time. There is an especial relevance in the ‘
i
|

financial sector. In particular. in the
caiculations relating to astronomy, it
assisted Kepler in the derivation of his laws
of planetary motion. The initial structure of
logarithms that Napier provided was soon
to be revised to resemble the more familiar
form of base ten logarithms that we use
today. lts quite informative. however. 1o \
piece together exactly what Napier did ‘
initially discover and place our current
definitions of logarithms in perspective

We can readily develop an arithmetic
sequence and an associated geometric
sequence as in Table 1

J
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n 0 1 2 3 4

2n 1 2 4 8 16

Table 1: Arithmetic sequence n and geometric sequence 2n.

5 6 7 8 9

32 64 128 256 512

0 1 1 101 2 1.020
5 1.051 6 1061 2151072
10 1.104 1= 1115 12 1.126
15 1160 16 1172 17 1.184

20 1.220 23 1232 22 1.244
25 1.282 26 1.295 27 1.308
30 1347 31 1361 32 1.374
35 1416 36 1.430 37 1.445

1.488 41 1.503 42 1518
45  1.564 46 1.580 47 1.596

1.644 51 1.661 52 1.677
b I By ). 56 1.745 57 1.763
60 1816 61 1.834 62 1.853

65  1.909 66 1928 67 1.947
70  2.006 71 2.026 72 2.047
75 2.109 76 2.130 77 2.151
80 2216 81 2.238 82 2.261
85 2329 86 2.353 87 2376
90 2448 91 2473 92 2.497
95 2573 96 2.599 97 2.625

Table 2: Pairs of values (n 1.01")

3 1.030 4 1.040 5 1051
8 1.082 9 1093 10 1.104
13 1.138 14 1.149 15 1.160
18 1.196 19 1.208 20 1.220
23 1257 24 1.269 25 1.282
28 1.321 29 1.334 30 1347
33 1.388 34 1.402 35 1416
38 1.459 39 1474 40 1488
43 1533 44 1549 45 1.564
48 1.612 49 1.628 50 1.644
53 1.694 54 1.711 55 1.728
58 1.780 59 1.798 1.816
63 1.871 64 1.890 65 1.909
68 1.967 69 1.986 70 2.006
73 2.067 74 2.088 75 2.109
78 2.173 79 2.194 80 2216
83 2.283 84 2.306 85 2329
88 2.400 89 2.424 90 2448
93 2.522 94 2.548 95 2573
98 2.651 99 2.678 100 2.704

If we wanted to evaluate the expression
22 2b then this would be given by 22b,
Thus the term 32 times 16 can be calculated
as two raised to power 9 or 512.

While this may suggest a method, it is
obviously very limited where n is restricted
to integer values. One option is to use a
value of base b close to unity, so that b"
changes slowly for increasing integer values
of the exponent. If, for example we choose
a base 1.01, Table 2 indicates pairs of values
(n, b™M) that can be produced for increasing
values of n.

Note that we have 1.01" as a value 2.704.
If we look at values produced by smaller
bases and higher power values as indicated
in Table 3, we see a pattern emerging.

It was only later that the value of e was
expressed in this way. In the early days of
development of logarithms by Napier and

Base Power Value

1.01 100 2.704814...
1.001 1000 2.716924...
1.0001 10000 2.718146...
1.00001 100000 2.718268...
1.000001 1000000 2.718280...
Table 3: Limit value of expression

(1 + 1/m)™ approaches the value of e.

later Briggs, this pattern was not anticipated.

Using the values of Table 2 we can
produce some more sensible calculations.
Using elements (22, 1.244) and (55, 1.728)
we can produce the product 2.151 by
adding the values 22 and 55 and looking up
1.017.

Similarly, to determine square roots of
numbers using (54 1.711), the square root is
given approximately by 1.01* or 1.308. Thus
we are looking for the term with half the
exponent value. It was the derivation of
these two sequences that was at the
cornerstone of Napier’s approach. Another
option to generate an arithmetic and a
geometric sequence of numbers where the
geometric series would diverge slowly
would have been to have used fractional
powers of numbers such as 2™ and using a
convenient base value that was not close to
unity. In the time of Napier, however,
fractional powers of numbers were not in
general use, so the option of a base value
close to unity and with integer powers was

the practical option available to him.

In fact Napier chose the base value
0.9999999 or 1 - 10” and Napier laboured to
express numbers N in the format:-

N=10(1-10") w..... (1)

This meant that numbers N decreased as
the Naparian logarithm L increased. With
the base value very close to 1, large
numbers of L are required to derive values
of N distant from the starting value of
10,000,000. In fact L has to assume values of
around 7,000,000 to reduce the initial value
to half its initial value. In Napier’s definition,
L was the logarithm of N - or ‘ratio number’.
Figure 1 indicates the essential function
which Napier was using.

The Original Logarithm
Definitions

A significant part of Napier's first publication
‘Mirifici Logarithmorum canonis Descriptio’
related to describing the origin of an
arithmetic sequence and a geometric
sequence. Figure 2 indicates the diagram
Napier referenced to explain how he derived
his logarithms. There is a line ACDEFG etc
and a line aZ. Initially a point b appears at
the left hand end of each line, moving with a
common velocity proportional to the length
aZ. The line ACDEFG continues to cut off
equal increments in equal time interval but
on line aZ, the velocity of the point b is
proportional to the distance of the point
from Z and the distance travelled in equal
time intervals is therefore reduced as in the
diagram. In this definition of logarithms, the
distance AC is described as the logarithm of
the line ¢z - that is the remaining distance
along the line. At the start conditions, the
logarithm of the whole line whose value is
set to 10,000,000 is therefore 0 because the
point has not travelled any distance at time
zero. Also, in looking at limit values around
point z on the lower line, point ¢ can be
considered to reach z only in respect of a
limiting condition.

Value N
x 10°

Figure 1: Baslc logarithmic function used by Napier.

RN NN NN

246810 20

x 10° Napier logatirhm
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Figure 2: Napler's original ‘twin track’ model of origin of logarithmic function.

Applying the Calculus

It is interesting to note that when this
description is put into the framework of the
modern differential calculus, the function
described by Napier is intrinsically correct.
For Napier, however, the fact that he could
undertake useful calculations with his
system was the essential proof that his

Trigonometric Table Format

The original description of logarithms
(Description of the Marvellous Canon of
An English translation appeared in London

in 1616 and can be inspected on the
Internet (see points of contact). Also

‘Mirifici Logarithmorum canonis Descriptio’

Logarithms) was published in 1614 in Latin.

Figure 3: Napler's original ‘twin track’ model of origin of logarithmic function adapted
for derivation of function from differential calculus.

methods were sound.

Resetting the problem in the notation of
Figure 3, the line AB has a point P so that
PB = x. The Line CD has a point Q. Initially
points P and Q move out at a similar speed
but the velocity of point P decreases in
proportion to the distance PB. In this
definition, y is the Napierian logarithm of x.

facsimile copies of the main trigonometric

After his death more details of the
construction of logarithmic tables were

constructio’ published in 1619.
Napier was in fact mindful to publish
logarithmic details in the context of

tables can also be inspected on the Internet.

contained in *Mirifici logarithmorum canonis

gives the degree and column 2 the
corresponding minute. Column 3 gives the

A c 0 E 7 G i : J value of 10000000* sin (angle). Column 4
' L : L L L : 1 L gives the logarithm of this value in
g D g D D D D 2 D accordance with equation (1). Starting from
the right side, values are given for the
corresponding angle of the assumed right
? f ‘l’ T I ? :‘ Ii : z angle triangle. Thus columns 8 and 9 define
the angle in this case as 80 degrees for the
b b b b b b b bob

first entry. Column 7 gives the value of
10000000*sin(80) and column 6 gives the
corresponding logarithm of this value in
accordance with equation (1). Column 5
gives the difference of column 4 and
column 6. This is used to define the tangent
of the angle since tan = sin/cos. Column 7
as sin(80) is also cos(10) from basic
relationships. Thus in subtracting logarithms
of column 4 and 6, the value of logarithm of
tan (10) is also created. The involvement of
tan functions may explain why the tables are
split in one direction from 0 to 45 degrees
in moving left to right and 90 to 45 degrees in
moving from right to left since tan (45) = 1.

C y Q D With these tables Napier could readily
I compute expressions incorporating
A P . B complex trigonometric expressions. In the

‘Descriptio’ Napier describes the great
scope and versatility of the tables for
calculating a broad range of trigopnometric
functions.

The Logarithmic Tables

Napier in the *‘Mirifici logarithmorum
canonis constructio’ published posthumously
in 1619 described a series of tables.

The structure of Napier’s first table is
indicated in Table 5.

Thus initially when both points are starting functions of trigonometry and where

off together, x is at the maximum value but specific tables would refer to set extents of Number Napier Logarithm
y equals zero. In the scaling of initial values angles. This focus may have been influenced 10000000 0

therefore, x is 10000000 and y is zero. by his work in spherical trigonometry where m ;

Introducing some simple maths to this, ) he developed systems to reduce the 0999097 3
the speed of P and Q can be defined as 10'. number of equations required to express 9999996 4

Since the speed of y is constant, trigonometric relationships. 9999995 5

3 Each table related to a sequence of 30 i
dy/dx = 10'. ....(2) minutes of angle between 0 degrees and 45 9999905 95
) degrees. An extract from a reconstructed 9999904 96
Also the rate of change of x is table would have appeared as indicated in 999990:2" g;
proportional 0 x,, Table 4 which shows a fragment from the 9999909 ggggul 99
_ table relating to 4 degrees to 4 degrees 30 ;
de/dt = X .......(3) minutes. In the way in which the table is Table 5: Napier’s table 1 of the Mirifici
y logarithmorum canonis constructio
constructed, it folds back from right to left a—

Dividing (2) by (3), therefore ) S f 4 with small fractional parts not shown.

to give details of 85 degrees 30 minutes to This is therefore using smallest

dyidx = -107 86 degrees. Sounds complex, doesn't it? proportion of 0.9999999.

Y ) In this definition of columns, column 1
The solution of this equation is:-
: LOGARITHM TABLE
y=-10Inx+c¢
1 2 3 4 5 6 L 8 9
where In is the logarithmic function to deg min sines logarithm +-diff  logarithm sines min deg
base value e (natural logarithms). Using the 10 o0 1736482 17507232 17354143 153089 9848087 60
start conditions, this can be expressed as:-
1 1739346 17490753 17337151 153602 9847572 59
y =-10"In (X/lO’) 2 1742211 17474295 17320179 154116 9847066 58
} 3 1745075 17457869 17303238 154632 9846558 57

y = 10'log am(x/10) 4 1747939 17441471 17286323 155147 9846050 56

Xx=10"(1- 10 ........ @)

Thus Napier had in fact derived H 3 ; ) : ;
logarithms to the base 1/e, though accounts 29 1819495 17040255 16871925 168330 9833079 31
indicate that he was not aware of this. For 30 1822355 17024549 16855679 168869 9832549 30
Napier, the basic equation (1) provided the |

st quation (1) p Table 4: Extract from table of 10 degrees/10 degrees 30 minutes: 80 degrees/79
mathematical means of calculating the 30 minut
logarithmic functions. e st
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The structure of Napier's second table is
indicated in Table 6.

Number Logarithm

10000000 0

9999900 100

9999800 200

9999700 300

9999600 400

9995201 4800

9995101 4900

9995001 5000

Table 6: Napier's table 2 of the Mirifici
logarithmorum canonis constructio and
with small fractional parts not shown.
This is using a proportion of 0.99999.

The structure of Napier's third wble is
indicated in Table 7.

Number  Logarithm
10000000 0

9995001 5000

9990005 10000

99850111 5000

9980020 20000

99054509 5000 9900498 100000
Table 7: Napier's table 3 of the Mirifici
logarithmorum canonis constructio and
with small fractional parts not shown.

This is using a proportion of 0.9995.

Further tables were derived from
elements derived from table three and with
a proportion of 0.99.

Use of Pascal Triangle

There is also a fair chance that Napier
could have used the relationship known as
Pascal’s triangle to evaluate some of the
tedious arithmetic of the expansion series
of these tables. Although Pascal was not to
make the structure widely known till after
Napier's death, the structure of the
expansion of (a + b)n had been known in
Europe from about 1527.

n!
an - @@
k! (n-k)!

where e.g. 6! = 6.5.4.3.2.1 = 720

For all the tables, a = 1 and b takes on
various values. Thus for table one, b = -10,
for table two, b = -10°* and for table three b
= - 0.0005. The use of this means that the
calculation would have saved considerable
time is establishing the tables.

In the expansion of (1-107)"", for
example, the coefficient of the term in b is -
100 and that of b’ is 4950 which provides a
true value of 9999900.0004950.

Using the Tables

It is clear from the set of tables that Napier
required to work from numbers to
logarithms and back again over a wide
range of number ranges. It is not always
obvious from the literature how he did this.

Suppose it was required to calculate a
number whose Napier logarithm was equal
10 5352511. The basic calculation required
is that of:-

10000000*(0.9999999)

What Napier could have done is evaluate
the product of the expressions:-

(0.9999999

(0.9999999

(0.9999999

(0.9999999

where the individual terms could be
looked up as elements in various of the
standard set of tables he had calculated.
This would relate to the 11th entry in the
table one, the 25th element in table two,
the 10th element in table three and a
relevant entry from a derived forth table.

In looking up clements in these tables,
the number would be given by the
expression:-

10000000*0.5886043*0.9950126*0.99975
00*0.9999989 = 5855216

After the laborious work of deriving the

tables, these terms would have

(a+bo = 1

(a+b)l = a+b

(a+b2 = a’+ 2ab + b’
(a+b3 = a'+ 3a2b + 3ab’' + b
(a+bya = a' + 4a2b + 6a2b* + 4ab’ + b*
Table 8: Construction of Pascal's triangle.

to be multiplied to obtained the
derived number. It would not
have been necessary, however,
to have multiplied four
expressions each time. Work
could have been undertaken
with a product of three terms
and with changes in a single
term depending on the range of
values being calculated.

If we wish to multiply two
numbers N1 and N2 where
these are expressed as L1 and 1.2

The expansion of (a + b)" can be shown
in Table 8.

It is possible to anticipate the coefficients
of the expansion. In this triangle. a
coefficient is the sum of the two numbers
immediately to its left and right in the row
above,

There is also an expression that allows
such coefficients to be calculated. Thus for a
term a™bt, the cocfficient is given by:- n!

in equation (1), then the
product will be given by:-

10000000 * 10000000 * (110~ -7) ™ (L1+12)

The appropriate term is given by the N
value associated with the value of L1 + 12,

Instant Fame

Napier had essentially devised a means of
reckoning rather than a branch of new
functions in mathematics. Napier's

invention took the whole world by storm
and was especially appreciated by
astronomers such as Kepler who used it
extensively to compute the orbit of
planetary bodies. In the words of Pierre
Simon Laplace. ‘by shortening the labours,
the invention of logarithms doubled the life
of the astronomer.”’

Common Logarithms

One enthusiastic devotee of Napier's
discovery was a certain Henry Briggs - a
professor of geometry at Gresham College
in London. He travelled all the way to
Edinburgh to meet Napier whereupon after
some deliberation, a modification to the
structure was devised to make the system
more appropriate.

The agreed structure was essentially to have :-

N =10

and to have the logarithm of 1 equal 0
and the log 10 equal to 1. It must have
been quite a rare treat for Napier to have
one’s discoveries so much appreciated. At
this time, however, Napier was advanced in
years’s and in fact died in 1617 so that it
was Briggs who took up the challenge of
determining the set of common or base ten
logarithms. It was rather a strange turn of
events, however, for someone who had
laboured for twenty vears to develop a
system of calculation to translate over to a
parallel but different set of logarithmic
functions. In a mammoth task of
computation, Briggs determined the
logarithms to base ten of all integers from 1
10 20,000 and from 90,000 to 100,000 to an
accuracy of fourteen decimal places -
publishing the results in 1624. The gap
from 20,000 to 90,000 was later filled by
Adriaan Vlacq a Dutch publisher whose
data appeared in the 1628 edition of
Arithmetica logarithmica.

Summary

In determining the work of Napier, we
find that so much of what we assume today
was derived from insight tempered with
excessive patience and fortitude. There is
no doubt, however, that the availability of
logarithms was a key factor in the
subsequent development of science.
Formulae predicted by science could be
readily calculated and compared with
observation, so that the foundation of
science as essentially experimentally based
was strengthened.

However, Napier did not encounter the
value of e in his deliberations in a direct
form. It was not long before its origin and
derivation would be taxing the sharpest
mathematical minds....

Further Reading

The Story of a Number, Eli Moor, Princeton
paperbacks, 1998

Points of Contact

http://www-math.sci.kun.nl/math

werkgroepen/gmfw/bronnen/napierl.htmi
(English translation of ‘Descriptio’)

http:// www-math.sci.kun.nl/math,
werkgroepen/gmfw/bronnen/napiertabelien.htmi

Tables of ‘Descriptio

http://www.napier666.demon.co.uk
Useful resource site for reconstructed table data
and explanation of formats.
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PROJECT 31 SPECIFICATION

IN Proximity range
Ll | adjustable up to 80mm

LED indication and
optional sounder

9V PP3 Battery, only
30mA max. current

ast month we looked at a
Lkit from Velleman for
detecting mains cables. so
this month to complete the set,
we look at a metal detector
intended for finding metal
water and gas pipes that are
hidden behind walls, floors and
ceilings etc. An LED illuminates
when the deteclor comes into
: the vicinity of metal objects. As
: with the mains detector kit
. featured in last month's
magazine, again, 4 space is
provided on the board for 4 piezo
sounder - a suggested sounder is
Maplin order code FL39N.

V@ZZ@% @% K@oi Construction

First you will need to wind

¢ the two coils. The kit comes

: with a ferrite former and

: sufficient wire to wind the coils.
: To make life a little easier. wind

¢ asingle layer of double-sided

¢ tape round the ferrite former. 1

used 30mm carpet tape which
00 0000000000 00O OO0 O OO OOGOGEOGOLOGLOS®SOGOOSOSGSOSSOOIO is the same length as the

former. Start L1 at about Smm

Jobn Mosely constructs a simple kit from Velleman that wzll from one end and start winding
i as neatly as possible until you
ﬁ nd bidden water and gas p 1p c5 have covered about two-thirds
¢ of the length of the former.
¢ Then work back and continue
¢ building up lavers until vou
:have wound the required 120
r—0 '@ . :turns. Hold the winding in
i place with a layer of adhesive
: tape. Leave a gap of about Smm
R1 R2 ! : on the former and start 1.2,
3308 4708 Le. ¢ winding in the same direction
¢ as L1, and in a similar fashion
201 e D ¢ until vou have wound 43 wurns.
ave [ i Again hold the winding in place
i with tape. You should allow
10K i i vourself about 30mm of wire on
- i the ends of each winding.
% > TR3 i Carefully place on the PCB and
i the scrap away the protective
o . lacquer on the wire ends so that
¢ you can solder to the board -

i be very careful as the wire is
7 o ;:72nF ./,/SZ q’uilc l.hin and easily damaged.

1N4143 (o1 ¢ You will need to check that the

. former does not obstruct the
holes for C3, which is mounted
very close 1o the coils.
Now solder the resistors

diodes, capacitors, transistors

Ferrite core 50mm x 8mm dla.
Use 0.3mm dia enameled copper wire

oV 1
Figure 1. Clruit diagram of Metal Detector. i and LED to the board - the
. height of the LED above the
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Smm dia.
PRETETERER -
]
i
24.55mm 1
8mm,
<>
] ]
}f" : * 7mm dia. '
12.5mm e
V..o I i
] . ] |
ie ai ¢ i
Figure 2. 12.5mm 22.25mm

board will depend on the box
you use. Finally, solder the
variable resistors, the push
switch and the PP3 battery
connector (which is supplied
with the kit) to the board.
Please ensure that diodes etc.
are inserted with the correct
polarity - if you carefully follow
the Velleman instructions then
there should be no problems.
Velleman always provide
comprehensive and easily
followed instructions - even a
beginner should find the kits
straightforward to build. One
last check of the hoard for dry
joints, track bridges etc., and if
all is OK, we are ready 1o set up
and test.

Testing

Connect a 9V battery and find
a place that is not near to metal
objects. Turn RV1 fully clockwise
and RV2 fully anticlockwise.
Depress and hold during this
final alignment procedure.

Initially, turn RVI anticlockwise
until the LED is just out, now
adjust RV2 until the LED is
weakly illuminated, this is set
for maximum sensitivity. When
the detector comes near to a
metal object the LED will glow
more brightly. This effectively
gives an indication of the
distance and/or size of the
metal object. RV2 can be
adjusted to lower sensitivity if
required. Now all that is left is
to mount the PCB in a suitable
box. Figure 2 shows the cut out
dimensions.

Conclusion

This is another excellent little
kit from Velleman that works
very well, and is suited for
beginners and the more
experienced hobbyist.

Order Code VF64U cost £9.99
inc. VAT - a suitable sounder is
FL39N cost £1.99 inc. VAT,

HECTRDNCS|

RESISTORS

R1
R2, 3
R4
R5
RV1
Rv2

CAPACITORS
C1l
c2

SEMICONDUCTORS
LD1

ZD1

D1

TR1, 2,3

MISCELLANEOUS
Swi

OPTIONALS

PROJECTS PART LIST

330Q
470Q
2.7k
10kQ
2.2kQ
100Q

3.4nF Ceramic
47nF Ceramic

Red 5mm LED
3.9V 500mW Zener
1N4148

BC547

1-pole Push-to-make

PP3 9V Battery and Connector
Suitable Box

Ferrite Rod 8mm dia x 50mm
0.3mm SWG Copper
Enamelled Wire

Sounder

OUR
LATEST
IRONS p
WILL SAVE |
YOU SOME
BRASS )

Our quality range of thermally balanced irons is

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

www.antex.co.uk

AT K g —

NOT JUST ANY OLD IRON
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ac users around the world have

something new to talk about. It’'s

the worldwide release of the Mac's
latest operating system - Mac OS9.

089 is marketed by Apple as being ‘vour
Internet co-pilot’, and it certainly has several
new features (in fact, there are over 50
across the whole system) that make Internet
life with a Mac much more powerful, vet
increases the lead the Mac has in ease-of-use
over any other operating system.

'Bﬁmﬁ%ﬁﬁg

oa
=] MtgVIste buiit-in
O @ o [TINTY
O O et townrvmtcom bwit-ia
0O @ vretwe [CLNTY
=] e dwit-1a
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O 60 tesSmert duilt-ia
2 B uvon Yot 2

The new Internet power in OS9 comes
from just a handful of features, which
inclucles Sherlock 2, the latest version of the
Mac's search tool. The original Sherlock
allows Mac users to locate information and
files both on their computers or across a
network (and the network can be the
Internet if you want) - you simply enter a
phrase or keyword and do the search.
Sherlock 2 extends this power. incorporating
search areas into ‘channels.” So, the Files
channel searches vour computer and its
accessible hard drives (including those of
other servers on vour network), the
Internet channels searches the Internet. the
People channels locates people listed on
Yahoo, Bigfoot and Fourl1 LDAP s¢rver. and
so on. The default channels are Files.
Internet, People. Apple. Shopping, News,
Reference, and My Channel, although vou
can add vour own to suit vour own
purposes. There’s no doubt, Sherlock 2 isa
lot more powerful than the earlier version,
and - for anyone who regularly looks for
information on the Internet - probably
justifies the operating system upgrade by
itself. 1t’s certainly one of the best reasons
for binning a PC and replacing it with a Mac
I know of.

Multiple users of a Mac now have an
extremely slick voice-operated method of

y Keith

ndley

logging in to the computer. To log in you
simply say a password or pass-phrase.
whereupon the Mac identifies vou and
presents you with your personalised settings
- bookmarks. email accounts, browser,
applications, game settings and so on. Your
voice verification password or pass-phrase
can be whatever vou want (by default it is
‘My voice is my password’). Whatever the
password or pass-phrase, to use the feature
vou have to have first record the phrase
four times, so your Mac can later identify you.

Speech recognition also takes a new turn
altogether within a Mac with the latest
version of Speech, included with Mac OS9.
For vears the Mac has had the facility where
users can control the system with speech
commands, but the range of commands
vou can do this with has been upgraded
enormously in the new operating svstem.
If vou've not used speech recognition since
its early days on the Mac, trv it now - vou'll
be amazed at what’s now possible.Security
is a strong point within Mac OS9. The
Keychain is a secure place to store passwords
to Internet and other servers. digital
signatures, certificates, and other sensitive
information - all accessed with a single
password. Applications running on vour
Mac can access the Keychain directly, so in
theory vou only have to remember one
password to access anv Kevchain data.
Current versions of many popular Mac
applications like Eudora, Anarchie, Fetch,
and Web Confidential alreadv work with the
Keychain. as do manv inherent utilities
within Mac OS89 itself - the Finder, Apple File
Security, and AppleShare services. The
Keychain file itself is reasonably secure, as it
never stores the Kevchain password on disk.
Its encrvption key is derived from the
primary password the user enters, and it
uses 128-bit encryption for storage. Also. it
resists repeated attempts 1o guess a
password by increasing a delay between
failed authentication attempts - the more
often someone guesses an incorrect
password, the longer the period that must
be waited before being allowed to have
another go.

Encryption is built-in to Mac OS9.
Personal and private files can be protected
with passwords. and files are encrypted with
a 56-bit key. While this will not deter the

most determined hackers from accessing
the file held within (a 56-bit encryption was
first hacked in 1997). it is the best encryption
the US government permits for export, so is
as secure as it can get for the meantime.

Back on the Internet. some other new
features of Mac OS9 are worthy of note.
One of the Mac's long-time advantages over
other computers has been its built-in ability
to network with other Macs - called AppleTalk
- you just add a cable. turn it on, and vou're
away. Mac OS9 lets vou use AppleTalk over
the Internet too. In other words, you can
access other Macs connected to the
Internet, and other Macs can access vours,
just as if they were present on vour local
network. It's all protected by password
security of course. and vou don't have to
use it if you fear a potential security problem,
but the simple fact is. it’s simple.

The Mac’s in-built scripting ability -
AppleScript - gets a boost with Internet-
capable AppleTalk too. As AppleScript
scripts can interact with applications and
features on a Mac, the idea is that a Mac can
be remote controlled over the Internet. You
could. for example, open a database on a
Web server, launch applications and
perform tasks, indeed, anything that can be
AppleScript-controlled (which means most
things on a Mac). Imagine. vou could
control vour office Muc. while sitting at
home. Open programs. performs functions,
even send vour boss an email to let him
think vou're hard at work at vour desk.
While this has for a long time been the case
with the Mac, it’s only been possible with
the purchase of third-party tools. Now it can
be done right out of the box.

All-in-all. Mac OS9 is a great upgrade. If a
Mac can run it (only PowerPC-based Macs
with at least 32MB of RAM and at least
150MB of free disk space can - and Apple
doesn’t certify its use on Mac-clones, although
some mav be able to upgrade to it) it's certainly
worth the cost (approximately £70). There's a
rebate of 12 for users who have bought a
Mac recently; too. The new interface features
complement a Mac’s existing interface.

The opinions expressed by the author are not

necessarily those of the publisher or the editor.
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Introduction

his design for a radio
Tmicrophone can be built
for less than half the cost

of a commercial unit. It is based
on 418 MHz transmitter and
receiver modules, Maplin types
AM27E and AMZ28F respectively.
These modules are designed for
the transmission of analogue
and digital data. Speech is one
form of analogue data, so in this
application only the analogue
output from the receiver is used.

There are many uses for radio
microphones. One example
arose when my daughter got
married recently. We had
arranged for a video to be made
of the event. The Rector of the
parish, where the wedding took
place, ruled, reasonably, that
videoing must be confined to a
balcony at the rear of the
church so as to prevent
interference with the service.
The balcony was 25m from the
altar, and to make things more
difficult, he also banned the use
of overhead or floor mounted
microphones. As I was keen to
hear clearly the words of the
Rector, my daughter and the
groom throughout the service, [
proposed the use of a radio
microphone, which was readily
agreed. It was worn by the
groom and performed very
well, considering, as usual in
weddings, there was the normal
amount of crying babies and
fractious children which did not
interfere with the clarity of the
words of the main participants.

micropbone based on the 418MHz

C.J. DakRin describes a radio

transmitter/receiver modules.

Circuit Description -

The Transmitter

The circuit is shown in Figure
1a. A miniature electret
microphone is used as the
transducer. The lead from the
microphone plugs into a 3.5mm

¢ socket, SK1, on the transmitter

PCB. and DC power is supplied
to the microphone from R1 and
R2. The audio signal is fed via
C2 to the input of IC1, a SSM

2165. This IC is a microphone

pre-amplifier with adjustable

: compression and noise gating.

The compression ratio is sct by
the value of R4 which was set at
5k6€2 to give a compression
ratio of about 2, which was
found to be suitable for this

application. The ratio can be

varied from 1:1 to 15:1 by

changing the value of R4. With

input levels above a certain

i value the output is limited to a

maximum of about 300mV rms.
Note that this limiting action

does not ‘clip’ the signal but
. steadily reduces the gain of the
¢ voltage-controlled amplifier,

413MHz Radio

which forms part of IC1. The
output of IC1 is therefore always a
faithful reproduction of the input
with little distortion.

The output of the SSM 2165
at pin 7 is fed via C6 10 IC2, a
TLOT1 operational amplifier.
The values of R5 and R7 set the

i gain of this stage at 3, so the
. output of IC2 has 2 maximum

value of 1.5V rms due to the
limiting action of IC1. This is
important as the transmitter
module will severely distort the

PP3

R3
270R

R1
K L + C510pF
- =
2.5V 10004F
R2 c1
22 I 1004F 8 Wl s
Electret i
Me N Ic1
S 4
0) Compressor
MM
Ski €2 100nF bk
5 1 6
+
cC3 R4
.. 22uF 5k6

100nF

RS 200k

||| 9V Battery
R10 10R

Antenna
L1

418MHz

Figure 1a. Transmitter circuit dlagram

€D ELECTRONICS AND BEYOND January 2000



PP3

R3 6k8

47k

N | l 9V Battery
Swi1

5
|
418MHz =
Rx module —nNC.
AM28F
1 2 L j 36 ] R2 39k
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o/p
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Figure 1b. Receiver circult

* No signal = +9Vv
RF present = OV

audio signal if the input to it
exceeds 1.5V rms. The DC level
of the output of IC1 is +4.5V
which is set by R8 and R9
applying +4.5V to the positive
input terminal of 1IC1.

The output of 1C2 is taken
from pin 6 and is applied
directly to the transmitter
module modulation input
terminal, pin 5.

The transmitter module is
powered from the +9V PP3
battery. With this value of
supply voltage the RF power
output of the transmitter is
typically -8dBm or 158uW. The
418MHz output on pin 2 is fed
to the helical antenna, 1.1.

Note that no on/off switch is

included in the transmitter
circuit. This prevents the user
from accidentally switching the
transmitter off at a critical
moment. Simply connecting the
battery turns on the transmitter.
The transmitter draws about
20mA so that a 500mAh PP3
battery will give up to 25 hours
of operation,

Circuit Description
- The Receiver

The receiving antenna is
connected to SK1, a BNC
socket, and then on to pins 1
and 2 of the receiver module -
see Figure 1b. The audio output
is taken from pin 6 of the
module and has a maximum

value of 100mV rms. Note that
pin 7 is the digital output
terminal, which is not required
in this application.

The signal is fed to an
amplifier stage formed by IC1,
R2, R3 and R7, and has a voltage
gain of 10. The output of IC1 at
pin 6 is thus 1V rms maximum,
and is fed to SK2, a phono
socket, via C3. This output is
suitable for use with most
amplifier systems. R8 and R9
attenuate the 1V rms output to
2mV rms at SK3 which is a
standard 3.5mm jack socket and
50 suitable for use with most
camcorders. R5, R6 and C2 set
the DC level of the positive
input of IC1 at +4.5V and so

prevent the output limiting on
either positive or negative
eXCursions,

Q1 and Q2 perform a muting
function when no RF signal is
being received. With no carrier
present pin 3 of the receiver
module falls 0.7V below the
+9V rail. This turns Q1 and Q2
on. The audio input to IC1 is
then clamped to +4.5V. When
the carrier is present pin 3 rises
closer to the +9V rail and Q1
and Q2 turn off. This removes
the clamp and allows the audio
signal to pass to the amplifier
stage. The receiving antenna
can be one of two types: A
160mm wire rod inserted into
the inner connection of SK1.

i g s

Figure 2. Yagl antenna
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Figure 3a. Transmitter PCB foil
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Figure 3b. Component layout for Transmitter

This is suitable for short-range
use up to 15m. A Yagi antenna
as shown in Figure 2. This is
suitable for use at longer
ranges up to 50m.

Construction

The complete radio microphone
system comprises six items:

The transmitter PCB.
The transmitter pouch.
The receiver PCB.

The receiver box.

The microphone lead.
The receiving antennae.

The Transmitter
PCB

Figure 3a shows the copper
pattern of the transmitter PCB.
Figure 3b shows the
component layout of the
transmitter PCB.

Construction of the transmitter
starts with fitting all the resistors,
capacitors, microphone socket,
SK1, and the 8-pin DIL sockets,
SK2 and SK3, for IC1 and IC2.
The electrolytic capacitors C1,
C3, C4, C5 and C7 must be
inserted with the positive
terminal in the positions
shown in Figure 3b. SK2 and
SK3 should also be inserted
with the correct orientation -
the ‘notch’ to be as shown in
Figure 3b.

The leads of the rigid PP3
clip (Maplin order code
NE19V) should now be
connected to the PCB. The red
lead to the ‘+9V’ pad and the

black lead to the ‘0V* pad.

Figure 3b shows the
antenna, L1, is on a clear area
of the board well away from
anv metal, such as the copper
foil of the PCB. The antenna is
a helical type and is made with
34 turns of 0.5mm diameter
enamelled copper wire wound
on a 2,5mm diameter former. A
30mm length of plastic knitting
needle of the correct diameter
makes a suitable former.
Remove the enamel from Smm
at The ‘hot’ end of the winding
and solder it to the pad adjacent
to pin 2 of the transmitter
module. The antenna former is
secured to the PCB by two
lengths of nylon thread tied
around each end of the former
and through the two pairs of
holes provided in the PCB. It is
essential that nylon, or other
low loss material, is used to
hold the antenna to the PCB.
Wire must not be used, as it will
drastically reduce the efficiency
of the antenna.

Fit four steel wire clips in the
four holes around the PP3
battery. These are used with a
rubber band to hold the
battery in position. The clips
are made from paper clips and
are soldered to the copper foil
of the PCB. See Figure 5. A
single rubber band is used to
hold the battery as shown in
Figure 5.

At this stage check that all
the components assembled so
far on the PCB are in their
correct positions and with the

Radiottic .PCB
6 July 1999

Receiver

Figure 4a. Receiver PCB foil

correct orientation where
relevant. When all is well,
connect a PP3 battery to the
rigid clip. Measure and record
the voltage of the battery at the
+ terminal of C8. Assume the
battery voltage is 9V. Measure
the voltage at the junction of
R8 and R9. It should be half the
battery voltage, i.e. about
+4.5V. Disconnect the battery.
If the voltage reading was

wrong, recheck the values of

R8 and R9 and the orientation

of C7. When the voltage

reading is OK fit the 418 MHz
transmitter module (Type

: AM27E) to the PCB. Insert IC1

(SSM 2165) and IC2 (TLO71) in

SK2 and SK3 respectively. Take

care to plug them in with the
i correct orientation. Clip a PP3
i battery to the PCB with a

rubber band. Do not connect
the rigid PP3 clip yet. This
completes the assembly of the
transmitter PCB.

The Transmitter

Pouch

The pouch is intended to
slip into an inside jacket pocket
or shirt pocket and carries the
transmitter, so should prevent
the PCB and it’s components
catching on the inside of the
pocket. The pouch can be

PP3 Battery
% 3 &—t+— 0V
12 34567
—t+—= [ee  418MHzRx sesee [ W

Antenna i/p

— o

Flgure 4b. Component layout for recelver
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Rubber band

4steelwirecips 1 PCB

Figure 5. Battery securing arrangements

A

A
Wire clip, soldered to
PCB copper foll.

Each wire clip is a piece
cut from a paper clip

made from soft felt or a similar
material, but a commercial
product can be used - a size of
110mm x 95mm was found to
be convenient.

The Receiver PCB

Figure 4a shows the copper
pattern of the receiver PCB.
Figure 4b shows the component
layout of the receiver PCB.

Construction of the receiver
starts with fitting all the
resistors, capacitors and the 8-
pin DIL socket SK4. Take the
same care with electrolytic
polarities and the SK4 ‘notch’ as
for the transmitter. Fit TR1 and
TR2 ensuring that they are
correctly oriented.

Fit four steel wire clips in the
four holes around the PP3
battery as for the transmitter.
See Figure 5. Fit the 418MHz
receiver module (Type AM28F)
to the PCB.

The Receiver Box

The receiver PCB s fitted to
the inside of the lid of an ABS
MBS box (Maplin order code
KC90X). See Figure 7. SK1, SK2,
SK3 and SW1 are also to be
fitted to the inside of the lid.
Before fitting these items to the
lid carry out the following:

1. Connect 90mm of RGS8
50 coaxial cable to the two
PCB pads adjacent topin 1 of
the receiver module. The
innerconductor connects to
the pad nearest to pin 1 and
the braid connects to the
other pad.

2. Connect the black lead
of the rigid PP3 clip to the OV
pad on the PCB. Connect
100mm of red wire, of a
similar size to the black lead
on the PP3 clip, to the +9V

pad on the PCB. Extend the
red lead of the rigid PP3 clip
with 100mm of the sametype
of red wire. Cover the joint
with insulting sleeving, Twist
together the two red wires
and tin the ends ready for
connection to SW1.

3. Connect 70mm lengths of
miniature screened cable
(Tvpe XR15R) to the PCB
output pads. The braids are
connected to the pads nearer
the edge of the PCB and the
inner conductors are connected
to the pads furthest from the
edge of the PCB.

4. Check that all components
on the PCB are correct in
pasition, orientation and value,

5. Drill the lid of the box to
receive the PCB, SW1, SK1,
SK2 and SK3.

Fit the PCB, SW1, SK1, SK2
and SK3. Connect the two red
wires from the PCB to the
‘Common’ and ‘normally open
(NO)’ terminals of SW1.
Connect the free end of the
RG58 cable to SK1. The braid to
the outer connecting tag and
the inner conductor to the
centre pin. Connect the
screened cable from the 1V rms
pad to SK2. The braid to the
outer connection and the inner
conductor to the inner tag.
Connect the screened cable
from the 2mV pad to SK3. The
braid to the ‘ring’ terminal and
the inner conductor to the ‘tip’
terminal. Finally, check thar all
CONNECLions dare correct.

Insert IC1, a TLO71 opamp,
into SK4 on the receiver PCB.
Clip a PP3 battery onto the PCB
with a rubber band. Check that
SW1 is ‘off". Connect the rigid

PP3 clip to the battery. This
completes the assembly of the
receiver PCB and it's box lid.

Microphone Lead

The microphone, lead and
jack, J 1, assembly is shown in
Figure 6. By using black
sleeving and a black crocodile
clip an inconspicuous
microphone unit is obtained
which is hardly noticeable when
clipped on the lapel of the
wearer. The sub-miniature
electret microphone (Tipe
FS43W) is particularly suitable
as it is very small and comes
supplied with a black cloth
cover over the input port.
Prepare one end of the connecting
lead (Type XR15R) by removing
30mm of the outer sheath and
separating the screening braid
from the inner conductor. Twist
the braid wires together and
reduce the length of braid to
7mm. Tin the end of the braid.
Strip the insulation from the last
3mm of the inner conductor. Tin
this also. Remove the black
sheath from the crocodile clip
(Tvpe FK34M) and thread it
onto the prepared end of the

connecting lead. While the
sleeve is removed, tin one side
of the crocodile clip. Thread the
prepared end of the connecting
lead through the back of the
crocodile clip and solder the
braid to the clip. Put the inner
conductor through the jaws of
the clip. Pull the black sheath
over the clip. Cut a section of
the sheath away over the tinned
side of the clip. Solder the
earthy side of the microphone
carefully to the exposed section
of the clip. While carrying out
this step the two ends of the
plastic sheath should be
stretched to open up a wide
enough gap to get the soldering
iron into the area. Draw the end
of the inner conductor of the
connecting lead through the
hole in the sheath and solder
the end to the ‘live’ terminal of
the microphone. A short length
of black heat shrink sleeving is
fitted over the microphone to
hide the metallic colour. Fitting
a 3.5mm jack (Type JM23A) 10
the other end of the connecting
lead completes the assembly. In
use the microphone lead is run
to the transmitter in an inside
pocket out of sight.

Photo 2.
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soldered to clip

Electret microphone ‘earth’ terminal

Inner conductor soldered to ‘live’ terminal

3.5mm Jack plug

N

e N

/A

/

Crocodile clip

(black sheath not shown)

Braid soldered to clip

Braid soldered to clip

Figure 6. Microphone arrangements
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ABS MBS Box Lid
View from inside

The Receiving
Antennae

As previously mentioned,
one of two types of receiving
antennae can be used with the
system:

1. For short-range work a

160mm length of 1mm?

copper wire plugged into the
centre of the BNC socket

SK1 is satisfactory.

2. For longer-range work a

Yagi antenna is required. A

suitable design for use at

418MHz is shown in Figure 2.

The Yagi antenna is
constructed from a 500mm
length of softwood with a section
of 20mm x 50mm forming the

central member of the antenna.
The clements are made of
gmm diameter aluminium rod
or tube to the dimensions
shown and are pushed through
holes in the central member at
the specified spacing. The
dipole elements have 1 Smm
gap between the inner ends of
the rods. A hole is made in the
wood to allow access to these
ends. 3mm diameter clearance
holes are made in the inner
ends of the rods. Solder tags
are bolted to these holes with
2.5mm bolts and nuts and 2m
lengths of RG58 coaxial cable
are connected to the tags. The
cable is laid along the wooden
member towards the reflector
clement and fixed to the wood

with two cable ties. A BNC plug
is fitted 1o the other end of the
RGS8 cable for connection to
SK1 on the receiver box. A
camera tripod is a convenient
way of mounting the Yagi, but a
matching shoe must be fitted
underneath the wooden
central member.

Testing

No adjustments are required
for the system. It the circuits
have been correctly assembled
they can be expected o work
satisfactorily. The following
testing procedure will allow any
faults 1o be identified:

1. Place the transmitter in
one room and the receiver in
an adjacent room.

2. Fit a 160mm wire antenna
into SK1 of the receiver. Switch
on the receiver.

3. Check the DC voltages in
the receiver circuit are as
shown in the circuit diagram,
Figure 1b. With the transmitter
off. there shoukd be no RF signal
heing received and the collector
of TR1 should be at +9V. If it
is OV there is a fault in the
receiver PCB.

4. Plug the microphone
lead into the transmitter PCB

Connect the transmitter to
its battery,

5. The voltage at the
collector of TR1 in the receiver
should now be OV, If it is still
+9V there is probably a fault
in the transmitter.

6. Check the DC voltages in
the transmitter circuit are as
shown in the circuit diagram,
Figure 1a.

~. Connect a phono lead
from SK2 on the receiver to
an audio amplifier. Switch on
the amplifier.

Sounds originating near the
transmitter should now be
heard from the amplifier.
Check that the compression
circuit is working by inputting
loud sounds to the microphone
and noting that the amplifier
output remains undistorted.
The volume control on the
amplifier should be set at a low
level for this test to avoid
distortien in the amplifier itself.

When all checks are
satisfactory, fit the lid o the
receiver box and the transmitter
in its pouch. Ensure both the
receiver and transmitter are
turned off until they are required
for use!

-

Photo 3.
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TRANSMITTER PARTS LIST RECEIVER PARTS LIST

RESISTORS RESISTORS

gg 2220?1 GS?(‘)"Z; R2 39kQ G39k

R4 5k6Q G5k6 "3 Bracs c6K8
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R10 100 G10R R8 10kQ G10k

CAPACITORS R9 18Q G18R
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£ R AR sl SK3 Jack Socket 3.5mm HF82D
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SK1 PCB 3.5mm Jack IM23A Coaxial Cable RG58 5002, 2m XS51F

SK2,SK3 8-pin DIL Socket BL17T Box, ABS MB8 KC90X
Rigid PP3 Clip NE19V Sw1 SPST Ultra Min Toggle FHO7F
PP3 Battery ND65V Rigid PP3 Clip NE19V
Enamelled Wire. 24swg, 50gm BL28F PP3 Battery ND65V
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Or some time now we've
Fheen investigating the

features of Windows 95
and 98. We're now going 10
wurn our attention from the
operating system to some of
the more popular applications
and, to start the ball rolling,
we'll take a look at font
formatting in Microsoft Word
97. We'll assume that vou're
familiar with all the features
available on the default toolbars
but what about the options
hidden awayv in the various
menus? As we re about to see,
Word probably gives you a lot
more options than you might
have thought.

Before we start, though, a
quick word on using these
facilities. In common with most
word processing packages,
Word offers lots of options. If
we were to multiply the number
of fonts by the number of
available point sizes by the
number of formatting options,
we'd end up with a vast
number of combinations. For
some people, the temptation
1o try to use them all is
overwhelming, so my advice is
to resist that temptation.
Certainly there are occasions
when you will need to use
some of the options we'll look
at here, but with the exception
of italicising and emboldening,
these occasions will be few and
far between. If you over-use
many of the formatting options,
vour documents will look very
amateurish and tacky.

B I zZ U

Formatting
Options

You'll be familiar, of course,
with three of the ways of
formatting text - emboldening,
italicising, and underlining -
since these appear on the default
toolbar as shown illustrated. As
a passing comment on these,
though, I'd advise against
making extensive use of
underlining. Many people use
it for titles but it looks very
unprofessional. Really this is
just a throwback to hand-written
text anc! to what was easily
achievable in the days of line
printers and dot matrix printers.
In properly typeset text, a larger
size and possibly a different
font is used.

These familiar text formatting
options are just three of the
many available in Word. To try
out some of the remaining
ones select a portion of text
and then select Format > Font
and make sure the Font tab is
selected. The top half of the
Font Formatting window just

Sotware

§ TIPS

by Mike Bedford

Tired of the same old font formatting
in all your documents? Here we look
at what’s on offer in MS Word 97.

repeats what you can do from
the default toolbar - so pick a
font, a font size, and select
italicisation and emboldening.
However, there are some
interesting new features in the
bottom half. Did vou realise,
for example, that there are
actually nine ways of underlining
text ranging from the normal
single underlining to bold.
dotted or wavy underlining?
Also, there are eleven
formatting options, selected
using the tick boxes, in
addition to the common three.
The illustration is an example
of some of the bizarre effects
achievable using the options
found here.

. o o)
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Most of the effects vou'll find
on the Font Formatting window
will be used only occasionally.
However, in some applications
vou may find that vou need to
use some of them frequently. If
you’re a mathematician or
scientist, for example, vou could
well find that superscript and
subscript are needed reasonably
frequently, and having to select
these effects this way will be
unnecessarily time consuming.
However, there is a better way.
Toolbars are customisable so
you could put buttons for
superscript and subscript
alongside the buttons for bold,
italics and underline. Let’s see
how this is done. Select Tools
> Customise and make sure that
the Commands b is selected.

Select Format in the
Categories list box and the
entries in the Commands list
box will change to show all the
formatting options. Now scroll
down until you find the
superscript button and drag it
into the Formatting toolbar at
your chosen position. Obviously
you can add as manv buttons

as you like this way and you’ll
also find that you can remove
buttons just by dragging them
off the toolbar. Here's how 1
changed my Formatting toolbar
underlining has been removed
whereas superscript and
subscript have been added.

[Pz~ =]

Animated Effects

If you haven't already
discovered them, you'll
undoubtedly find the next set
of font formatting options to
be even more strange than
wavy underlining, embossing
or double strike-through.
These are the animated effects
and you can find them at
Format > Font > Animation.
The following shows one of
these effects, Sparkle Text, but
the printed page doesn’t do
justice to the effect - you'll
really have to try it out for
yourself. Suffice it to say that
the coloured blocks, lines and
crosses remain in constant
motion around the text. Clearly
these effects are only of value if
you intend the document to be
read on-screen rather than
printed out. There’s more
scope for going over the top
here than with the static effects.
Use them sparingly or the
novelty value will be lost!

Sparkle Text

Character
Spacing

OK, that's enough of strange
effects. Let’s now move onto
something which is not nearly
as exciting but probably far
more useful to the average
user - character spacing. If vou
only ever use Word to type

letters, memos and the like,
vou can probably get away
without using these facilities.
However, if you use Word for
creating brochures, newsletters
and the like, formatting becomes
much more important.With
multiple narrow columns on
the page, text flow round
illustrations, and right justified
text - all common in newsletters
and easy to do in Word - it’s
casy to get into the sort of
situation shown in the
following shot.

— T TS O ¢4 |
I l Justification:
' = becomes-
. impossible-  if

the inclusion-of- graphics - makes-
the-lines-too-short

When there is only space for
a single word on a line, the
justification effect is totally lost.
To a degree it may be possible
to correct this using hvphenation
but adjustment of the spacing
between the characters in
certain words can be used to
effect. 1o do this, select the
word or words in question and

. select Format > Font >
¢ Character Spacing. Adjust

Spacing until you get the

desired effect. The following

shows how I corrected the
problem in the earlier screen

shot. The spacing in the word

‘justification’ has been
increased and the spacing in
the words ‘becomes’ and
impossible’ has been

decreased. Perhaps I've over-
: done it slightly but this is a

matter of personal taste.

. Left- and- nght

= justification:

ca becorves mmpossble-

. if* the- inclusion-

of ‘graphucs- makes- the- lines-too-
short

That's all that I'm going to

i describe in any detail but this

month’s column has by no
means exhausted the
possibilities. I'll conclude in my
habitual way, that is by
suggesting that you have a

good play around with the

character formatting facilities
and learn how to use them.
Some of the effects are much
more subtle than the
formatting options we've
looked at here but that doesn't
mean thev're not worthwhile.
Kerning, for example, doesn’t
make a vast difference but it
can put the finishes touches to
your document. If you don't
know what it means, take a
look at Word'’s help.
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In Part 1 Mike Bedford looks at basic principles

ostalgia rather than technological
N wonderment is what most people

feel when the word ‘valve’ is
mentioned. Rather than suggesting leading
edge technology, a more familiar picture is
of the family sitting around the old wireless
set listening to Family Favourites.

Semiconductors are for today and valves

are most definitely yesterday’s technology
according to public perception. But
although it would be ridiculous to suggest
that valves will ever make a come-back for
general purpose use, it would also be wrong
to consider them as totally outdated. Valves
are still with us today and they look likely to
remain the component of choice in certain
important niche applications for some time

yet. This is the first of a series of articles
introducing valve technology to those who
have been brought up on a diet of transistors
and integrated circuits. For some, this series
will appeal at the level of general interest - after
all, it’s good to be aware of our technological
heritage even if we're only ever going to use
semiconductors. But for others, a knowledge
of valves will lead to building or designing
valve circuits - indeed circuits including valves
have appeared in these pages during the last
few months. To start our tour of the world of
valves we'll look at the various types of valve
which are available, describe how they work
and how they are constructed. Then in the
remainder of the series we'll investigate
how and why valves are used today.

,.............. . .
i diagram showing the construction of a

¢ thermionic diode. In passing, you'll notice

i that I used the word ‘thermionic’ to

i differentiate this type of diode from a

i semiconductor diode. In fact, every time we
i use the word valve in electronics we should
¢ really refer to it as a thermionic valve but,

i since there’s no likelihood of confusion with
i fluid valves in this article, we’ll stick with the
i abbreviated version here. Note, also, that
you may also come across the word ‘tube’

i or more fully, ‘electron tube’ or ‘vacuum

i tube’ which this tends to be the

i terminology used on the other side of the

i Atlantic. The diode is contained in a glass

i envelope from which virtually all the air has
¢ been removed. For clarity, the glass

i envelope is not shown on the diagram. It's

i necessary to create a vacuum for electrons

¢ to flow unimpeded and, as we'll see, the

i flow of electrons through free space is key

i to the operation of the valve. The cathode is

Anode

Cathode

Heater

Figure 2. Symbol for thermionic diode.

Basic Principles

If you have difficulty in visualising the

¢ migration of electrons and holes through

i crystalline lattices - as you have to in order

i to understand the operation of transistors -
i you'll find the operation of valves to be very
¢ intuitive. To set the ball rolling, we'll take a

look at the simplest possible type of valve -
the diode - to see how it works. In fact, the
basic principles we’ll see in our investigation
of the diode apply to all virtually all types of
valves so we'll then be in a position to build
on these foundations and look at the
operation of more complicated valves.
Figure 1 is a simplified mechanical

Heater
1 —i— Cathode

Anode

P\

Figure 1. Construction of
thermionic diode.
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Figure 3. Using diodes as rectifiers.
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a metal cylinder which has been coated with
barium oxide. Inside the cathode is a
heating element (normally just called the
heater) which glows red hot when a low
voltage, often 6.3V, is applied across it. The
heat applied to the cathode causes the
oxide coating to emit electrons into the
vacuum which surrounds it. Normally, the
¢lectrons just form a cloud around the
cathode, most of them don't have sufficient
energy to go much further, But if a high
voltage, of the order of 100V or more, is
applied to the anode, another cvlindrical
electrode which surrounds the cathode,
clectrons are drawn to the anode through
the vacuum and an electrical current flows.
Clearly if the polarity is reversed, that is if
the anode is made negative with respect to
the cathode, the electrons will be repelled
by the anode so no current will flow, What
we have, therefore, is a diode, a component
which allows current to flow in one
direction only. Presumably the derivation of
the word *valve’” comes from this, the very
first valve, the thermionic diode. The
parallel with a physical non-return valve
which allows fluid to pass in one direction
only is obvious.

Figure 2 shows the symbol for a
thermionic diode, as used in a circuit
diagram, and Figure 3 shows how a couple
of diodes can be used as rectifiers in a
power supply like those which, at one time,
would have been used for valve circuits.
Note that because thermionic diodes were
significantly more expensive than
semiconductor diodes now are, this type of
circuit would usually have been used in
preference to one involving a bridge
rectifier since this would have needed four
diodes. Note also, that instead of the pair of
diodes shown here, a double diode -
essentially two diodes with a common
cathode in the one glass envelope - would
often have been used. And finally, these
double diodes often had a directly heated
cathode rather than the indirectly heated
one we've seen. Here, the cathode
connection is actually made to one side of
the heater since there is no separate
cathode. Because of the prevalence of
semiconductor diodes thermionic diodes
now find few uses but they are a stepping
stone to our next topic, the triode.

The Triode

So far, we've got a valve which will allow
the flow of current in one direction but we
have no means of controlling the flow of
that current, something which is necessary
to produce an amplification device. The
triode provides this means in the form of a
loosely wound coil of wire between the
anode and the cathode. This is shown in red
in Figure 4 to differentiate it from the
elements which are present in the diode.
This coil of wire is called a grid or, more
specifically, a control grid to differentiate it
from the other types of grid we'll see
shortly. Just placing a coil of wire between
the cathode since the gaps between the
windings are more than adequate for the
vast majority of clectrons to pass unimpeded.

Heater
—— Cathode

Anode

Anode
Control
Grid
Cathode
Heater

Figure 5. Symbol for triode.

However, if we arrange for the grid to be

negatively charged with respect to the

cathode, electrons will be repelled and so
no current will flow even if the anode has a

sufficiently high positive charge. The

negative potential required on the grid 1o
inhibit the flow of electrons between the

cathode and the anode is
only of the order of a few
volts. Since a low voltage
on the grid affects the flow
of a high current signal
between the cathode and
the anode, we have a
device which provides
amplification. The symbol
for a triode is shown in
Figure 5, and its use as a
simple amplifier is shown
in Figure 6. The
connections to the heater
aren’t shown - just as
power connections to ICs
are often omitted - but the
heater is, of course,
connected to a dedicated
heater supply. The resistor
hetween the cathode and
the OV supply provides a
volt drop and thereby
allows the control grid to
be more negative than the
cathode when no signal is
applied to the grid. The

parallel capacitor bypasses this dropper
resistor at the signal frequency. Under
normal circumstances, no electrons will
flow. However, if a positive low voltage
signal is applied to the input terminal, the
grid is made less negative with respect to
the cathode and the flow of electrons will
resume. So a small change in the voltage
applied to the control grid causes a
significant change to the current flowing in
the anode circuit.and the anode wilt have
virtually no effect.

The operation of a valve is summed up by
various curves, the two most common ones
showing the relationship between the
anode current and the control grid voltage
and the relationship between the anode
current and the anode voltage. Typical
curves for the triode are shown as Figures 7
and 8 respectively. Both graphs show a
family of curves, in Figure 7 the various
curves relate to different anode voltages and
in Figure 8 it’s grid voltage which
differentiates the curves. Figure 7 is pretty
much what we'd hope for, that is for a
significant range of control grid voltages the
curve is a straight line which means that it
ought to be possible to achieve linear
amplification.

We'll investigate this in more detail later
when we look at classes of amplification.
However, the relationship between the
anode current and the anode voltage is far
from ideal. Let's interpret this curve in the
light of the operationof our simple triode
amplifier. As the control grid voltage
increases and the anode current increases in
response, a voltage drop will be generated
across the anode load which is a
transformer in the circuit in Figure 6. In
other words, the voltage on the anode
decreases. Now it's clear from Figure 8 that
this will have the result of reducing the

Input O— IF

Figure 6.
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Simple triode amplifier.

@) ELECTRONICS AND BEYOND January 2000



20 15
v, = 100 / Vn= 0
i A1l / /
= E 10 /
€ =
9 c
5 10 £ // /
3 3 / /
[}
3 g 1/
c o 5
< c
7 <
v, = 300
0 =] = ol / £
-15 -10 -5 0 0 100 200 300 400
Grid Voltage / V Anode Voltage / V
Figure 7. Triode curve - varying anode voltage. Figure 8. Triode curve - varying grid voitage.

anode current and so, to a degree, the
cffect of increasing the control grid voliage
will be cancelled out. This is not a problem
for small signal operation e.g. a receiver, but
it makes the triode quite unsuitable for use
as a power amplifier, perhaps in the output
stage of a radio transmitter or an audio
amplifier. Clearlywhat would be needed
here is a valve for which the anode current
is largely independent of the anode voltage.

More Grids...

Unfortunately, there's another problem
with the triode too. Although triodes are
suitable for use as oscillators and they're
suitable for use as low power audio
amplifiers, the appreciable capacitance
between the control grid and the anode is
problematic at radio frequencies. Tipically,
attempts to use a triode as an RF amplifier
will result in feedback from the anode to the
control grid and this, in turn, will produce

unwanted oscillations. This is overcome by
adding a second grid, called the screen grid.,
between the control grid and the anode.
The resultant valve is called a tetrode, the
symbol for which is shown as Figure 9. We
won't attempt to show the construction of a
tetrode since it will ook rather confusing,
but suffice to say that the additional grid is
pretty much the same as the control grid, a
loosely wound wire coil supported by two
wire pillars. In fact, the screen grid has a
wider spacing between the turns of the coil
than in the conuol grid. Now, if the screen
grid is made positive, but less so than the
anode - typically the screen grid is fed from
the positive supply via a dropper resistor
and it is decoupled to OV using a capacitor -
the tendency toward instability is overcome.
So far s0 good, but unfortunately the
tetrode has characteristics which make it
unsuitable for use as a linear amplifier. The
effect of the screen grid is to accelerate the

electrons to a velocity significantly greater
than in the triode and this, in turn, results in
electrons being dislodge from the anode.
We could view this as high speed electrons
bouncing off the anode with some of these
electrons being captured by the screen grid.
This is called secondary emission and it has
some unf()r[un:i[c Consequences.

The graph of anade current against
control grid voltage for a tetrode is not too
dissimilar from that for the triode which is
shown as Figure 7. llowever, the graph of
anode current against anode voltage is quite
different as you'll see from Figure 10. For a
significant range of anode voltages, the
anode current is largely independent of the
anode voltage which, as we've already seen,
is ideal for a power amplifier. However, at
voltages below the screen grid voltage, the
curve shows a negative response. The effect
of this kink is to provide very non-linear
operation. Also, the loss of anode current at

Anode

Screen
Control ehL
Grid
Cathode

Heater

Figure 9. Symbol for tetrode.
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Figure 11. Symbol for pentode.
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Figure 12. Pentode ampiifier circuit.
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Figure 13. Pentode curve - anode current vs anode volitage.

low anode voltages is offset by a significant
increase in screen grid current. Since grids
aren’t designed to handle this sort of
current, the lifetime of the valve could be
severely reduced. For these reasons,
ordinary tetrodes are rarely used. However,
our discussion of tetrodes is not as futile as
this comment would suggest since they are
a further stepping stone to the ideal valve.
Actually, there are two separate ways of
building on the principle of the tetrode and,
in so doing, overcome its non-linearity. We'll
look at each in wurn.

The first method is probably what you'd
expect. Just as we moved from the triode to
the tetrode to overcome a deficiency in the
triode, we can move from the tetrode to the
pentode to overcome the tetrode’s deficiency.
You might also hazard a guess at how a
pentode may be constructed and you'd
probably be correct. A further grid, the
suppressor grid, is placed between the
screen grid and the anode. Again, this grid is
pretty much like the previous two we've
encountered, a loosely wound coil of wire.
In use, the suppressor grid is connected to
the cathode, either within the valve or via
an external connection depending on the
specific type off valve. This causes any
electrons which bounce off the anode to be
repelled and hence forced back to the
anode. Since these electrons cannot reach

Anode
Beam
Plates Screen
Control Grid
Grid
Cathode ‘
Heater
Figure 15. Symbol for beam tetrode.

i the suppressor grid, the non-linearity is
prevented. Figure 11 shows the symbol for a
i pentode and Figure 12 is the amplifier

i circuit we saw earlier, re-worked to make

i use of a pentode. Let's now consider the

i various graphs for the Pentode. The

i relationship between the anode current and
i the control grid voltage is similar to that of

¢ both the tiode and the tetrode and is,
therefore, adequately summed up in Figure 7.
i Figure 13 is the curve of anode current

i versus anode voltage for the pentode and,
as you'll see, it's quite different from that of
i either the triode or the tetrode. For a
significant range of anode voltages, the anode
current remains virtually constant. This is

i exactly what we need for a high power

i amplifier — we saw the effect of a sloping

i curve in our discussion of why the triode is
unsuitable for power applications. However,
i unlike the tetrode, which also has this flat

i response for quite a range of anode

i voltages, the kink at the bottom end is

missing so linear operation is achievable.
The alternative method of correcting the

tetrode’s secondary emission problem is to

place a couple of so-called beam plates

close to the anode. This results in a type of

valve called a beam tetrode — the physical

¢ construction is shown in Figure 14. We

won't go into all the mind-numbing details
concerning potential gradients, but let’s say
that the two beam plates, of which you can

i see one in the diagram, are connected to

the cathode potential and effectively focus
the electrons onto the anode. In so doing,

i the beam plates have a similar effect to the

suppressor grid in the pentode. Figure 15
shows the symbol for the beam tetrode.
Using either the pentode or the beam tetrode,
high power linear amplifiers can be constructed

i and these can be made 1o operate at radio

frequencies in addition to audio frequencies.

As such, you might think that there’s no

need for any more complicated valves - but

i you'd be wrong as we're about to see.

Beam plate

Cathode

Grids

Cl O\

Figure 14.

Construction of beam tetrode.

Anode

@) ELECTRONICS AND BEYOND January 2000




Anode

Control
Grid 2 Screen
Control Grids
Grid 1
Cathode \{ )

Heater
Figure 16. Symbol for hexode.

...and Yet More Grids

So far we've seen the use of valves as
rectifiers and amplifiers and we've made
passing reference to their use as oscillators.
However, there's one more important use
of valves in radio circuits which we haven't
touched on - frequency conversion. As
vou'll know if you've ever dabbled with
radio circuitry, a common type of radio
receiver is called the superhetrodyne or
super het for short. Here, incoming radio
signals from the antenna are inverted to a
single intermediate frequency as this
simplifies the design of the filters which
provide selectivity. Conversion from the
original radio frequency to the intermediate
frequency is achieved by mixing. As the
receiver is tuned, the frequency of a so-
called local oscillator is adjusted such that
it's always separated by 455kHz (a common
intermediate frequency) from the signal
frequency. Now, if the radio frequency
signal, after initial amplification, is mixed
with the local oscillator, it will be converted
to the 455kHz intermediate frequency. One
of the most common means of mixing the
signal with the local oscillator is to use a
valve with two control grids - one which is
driven by the radio frequency signal and the
other by the local oscillator. Needless to
say, capacitance between these two control
grids would be problematic and so, in addition
to the normal screen grid between the
control grid and the anode, a further screen
grid is placed between the two control grids.
This gives rise to the hexode. For this
application, the suppressor grid isn’t
normally needed although a few mixer
valves with suppressor grids were produced
which were called heptodes or sometimes,
in the USA, pentagrid tubes. The symbol for
a hexode is shown in Figure 16 but you could
probably have made a guess at this one, even
if you haven't encountered valves before.

Multiple Valves

Our discussion of hexodes and heptodes
still doesn’t bring us to the end of the road
in our investigation of the basic types of
valves. You'll recall that I made mention of
the fact that double diodes were produced
for use in power supplies in place of the
wo separate diodes which would otherwise
have been needed. This practice of putting
two separate valves into the one glass
envelope as a space-saving measure, is by

no means an

uncommon one.
In a way, this
concept was a
predecessor of
the integrated
circuit which
contains multiple

+V

o o

1H

transistors in the
one package.

3

.-I T
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One especially
interesting
double valve
which was
particularly
common in the

Ly 1
iy Tl

days of valve
radio receivers
was the triode-

Figure 17,

Product detector circult using a triode hexode.

hexode. We've

already seen that the hexode was designed
as a frequency converter and that it
operates by putting the radio frequency
signal on one control grid and the local
oscillator on the other. We've also seen that
triodes are eminently suitable as oscillators.
So by putting both a hexode and a triode in
the one glass envelope, we have all the active
components we need for the frequency
conversion stage of a superhet receiver in a
single component. Normally, the control
grid of the triode was connected internally
10 one of the control grids of the hexode
50 that the local oscillator was connected
through without any external wiring, Figure 17
is a circuit of a product detector which uses
a triode-hexode. In this particular valve, the
triode’s control grid doesn’t have a direct
connected to one of the hexode's control
grids so an external connection is made
from the triode’s anode via a capacitor.
We’ll now bring our discussion of ordinary
valves - as opposed to the various very
specialised valves we'll look at later in the
series - to a close. However, we should
mention in passing that there are lots more
types of valves we haven't looked at. In
particular, there are also, octodes, and a whole
range of multiple valves including double
triodes, double diode triodes, triple diode
triodes, triode-pentodes, double tetrodes and
double pentodes.

Voltage Stabiliser

So far, all the valves we've seen have
been closely related one to the other. So
we saw how the pentode built on the
tetrode which itself built on the triode
which, in turn, built on the foundations
laid by the diode. However there is, or
rather was, one commonly used type of
valve which has very little in common
with those we’ve seen so far. So to
conclude our first foray into the world of
valves, let’s take a quick look at this valve -
the voltage stabiliser. For many valve
circuits, the degree of voltage stabilisation
achieved using a simple LC smoothing
network such as that in Figure 3 is
adequate. However. to achieve reasonable
frequency stabilisation, the supply to

oscillators in radio receivers had to provide
a rather better degree of voltage
stabilisation. The device used was a special
two-terminal valve which, unlike all the
others we've seen so far, didn't have a
heated cathode nor did it have an
evacuated envelope. Instead, the envelope
was filled with an inert gas like those used
in discharge tubes. In fact, a voltage
stabiliser is not dissimilar from a discharge
tube as it glows when a sufficiently high
voltage is applied across it. Once the
discharge has started, so long as the
current passing through the tube is kept
within specified limits, the voltage across it
remains reasonably static. The stabilising
voltage depends on the type of the inert
gas and, to a degree, on its pressure.
Clearly this gives some scope for
manufacturing a range of stabilisers with
different voltages. It's also possible, as it is
with Zener diodes, to use multiple
stabilisers in series to stabilise at a higher
voltage. Figure 18 shows the way in which a
voltage stabiliser valve would be used.
Something like this could be added onto
the end of our power supply circuit in
Figure 3.

Next Month

As we continue our tour of the world of
valves next month we'll ook at valve
numbering and go on to look at how to
obtain valves. We'll then put various modern
day applications of valves under the spotlight.

Input

Output

* ov

Figure 18. Volitage stabliiser circuit.
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Electri

By Greg Grant

In this first part, Gregg Grant goes back to 1900 and looks
at the evolving technology.

Iintroduction

The last one hundred vears has
been the century of electricity
and electronics. If, as they have
done for ages past. historians
and archacologists were to
name the twentieth century
after 2 material - such as in the
Bronze Age for example - they
could do worse than term it the
*Particle Period.”

The century opened,
presciently, with the discovery
of the Nickel-Cadmium battery,
by Junger and Berg of Sweden.
However, the majority of the

basic electrical components
were already in place, for the
last quarter of the nineteenth
century had been a period of
prolific invention and discovery,
not only where components
were concerned, but also in the
construction of equipment, as
Table 1 illustrates.

Nineteenth century scientific
technology was a small-scale
affair: twentieth century science
and technology would become
anything but! In fact, one
scientist has calculated, some
90% of all the scientists and
engineers who have ever lived

Component Inventor and Country Date
Mica Capacitor Manfred Bauer (Germany), 1876.
Rolled Paper Capacitor D.G. Fitzgerald (UK). 1876.
Telephone Alexander Graham Bell (USA). 1876.
Gramophone Thomas A. Edison (USA). 1877.
Carbon Microphone Thomas A. Edison (USA). 1877.
Moving Coil Loudspeaker E. W. Siemens (Germany). 1877
Carbon Granule Microphone H. Hunnings (UK). 1878.
Piezo Electncity Jean and Pierre Cune (France). 1880.
Quick-Break Switch J. H. Holmes (UK). 1884
Power Transformer C. Zipermmowski, M. Den, O.T. Blathy

(Hungary). 1885.
Moulded Carbon Resistor C. S. Bradley (UK). 1885,
X-Rays W. K. Rontgen (Germany). 1895.
Electrocardiograph A. D. Waller (UK). 1887.
Antennas H. R. Hertz (Germany). 1887.
Quick Make-and-Break Switch J. H. Holmes (UK). 1887.
Induction Motor Nicoli Tesla (USA). 1888.
Automatic Telephone Exchange A. B. Strowger (USA). 1889,
Wireless Telegraphy G. Marconi (italy). 1896.
Cathode Ray Oscillograph Ferdinand Braun (Germany). 1897.
Carbon Film Resistor T. E. Gambrell and A. F. Harris (UK). 1897.
Electron sub-atomic Particle J. J. Thomson (UK). 1897.
Magneuc Recording Vaidemar Poulson (Denmark). 1898.
Ceramic Capacitor L. Lombardi (Italy). 1900.

Table 1: Component Development 1876 - 1900

are alive and practising today!
Be that as it may, not only has
the size and nature of both
disciplines changed markedly,
s0 also has their influence on
society in general.

Throughout the last four
centuries from the Renaissance,
through the Baroque and the
Enlightenment, to the Victorian
era science made a considerable
impression on man's philosophical
outdook, although little - if any -
impact on society. In the present
century however, matters have
been very different, and
nowhere more so than in
clectronic science and electrical
technology.

Whilst Table 1 - majoratively -
salutes the individual inventors
and developers in specialist areas
of electrical research and
engineering, it also points to the
future, to the new century just
dawning, Piezo electricity, the
power tansformer and the carbon
film resistor pointed the way to the
rescarch team, as opposed to the
lone inventor or developer.

Electrical Power
Developments

The progress made thus far
had been the result of one very
important revelation: Michael
Faraday's discovery of the Laws
of Electromagnetic Induction.
This resulted in the Dynamo,
whose further development
enabled electricity to become a
power source.

The first experimenter in the
field was a French instrument-
maker, Hippolyte Pixii, in 1832.
His "generator’ - shown in
Figure 1 - gave an Alternating
Current (AC) output which, it
has to be said, was hardly stable.
The horseshoe magnet was
driven by the crank. so that the
poles were rotated under the coils.

RY

Magnet

~——

Figure 1. Pixil's Generator
of 1832.

Crank

‘Two vears later the British
engineer E. M. Clarke looked at
the problem of power
generation from the opposite
perspective. He left the heavier
magnet in a stationary position
and rotated the coils, as
illustrated in Figure 2.

This method was adopted by
others, in particular the
German physicist Stohrer. His
1844 design, illustrated in
Figure 3, emploved six rotating
coils and three magnets! But,
more complicated still was the
British experimenter Millward's
generator, which came out in
1851, the year of the Great
Exhibition. He used eight
magnets and no less than 16
rotating coils, as shown in
Figure 4. The nearest thigg to a
truly commercial generator at
this time was the small devices
made by Clarke, which were
used mainly in laboratory work.

As confidence in design
techniques grew, electric
generators began to be used o
power lighthouses, although
even as late as 1880, there were
only ten electricity-powered
lighthouses in the world.

The first important step
forward in power generation
came with the development of
the dynamo electric generator,
in which electromagnets were
used to generate the magnetic
field. In 1856, the German
clectrical engineer Werner
Siemens invented the Shuttle
armature, which was followed
four years later by the Ring
armature, the invention of the
Italian experimenter Antonio
Paccinotti.

Eleven vears later, the
practical, self-exciting dynamo
appeared, developed by S. A
Varlev and Charles Wheatstone
in Britain, Moses Farmer in
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Figure 2. Clarke's Generator
of 1834
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By 1891, Westinghouse
had installed the earliest
American AC power
distribution scheme in
Telluride, Colorado and
in the following year, the
company gave an
impressive
demonstration of AC
power distribution at the
Chicago World Fair.

In Britain, a young man
called Sebastian de
Ferranti - who had
formed his own company
at the carly age of 19 1o
exploit an alternator of
his own design - began to
use parallel operated
transformers for his
redesign of the supply
system at London’s
Grosvenor Gallery.

Crank

America and Werner Siemens in
Germany. Although these
dynamos were an improvement
on Faraday’s original
experimental model, even the
best among them delivered
only around 40% of their input
energy 4as an output.
Paccinotti’s armature would
be improved upon by the
Belgian-French inventor Zénobe
Gramme, who built the first
commercially practicable AC
generator in 1867, He followed
this a year later with a similar
machine for DC generation.
This was the period of debate
between the merits of AC and DC
where power generation was
concerned. The advantages of the
former only became: apparent when
the problems associated with AC
transformers were resolved, in
1883. This was the result of the
Frenchman Lucian Gaulard and
the Briton J. D. Gibbs working
together to produce the series
connected transformer system.
In America meanwhile, George
Westinghouse, the foremost
advocate of AC in power
applications, began investigating
Gaulard and Gibbs transformers.

By the opening of the
new century, electricity as a
public power source was firmly
established.

‘Wireless’

Communication

In 1865 the Scottish physicist
and mathematician James Clerk
Maxwell published a research
paper entitled A Dynamical
Theory of the Electromagnetic
Field, a ground-breaking work
which expounded,mathematically,
the theory of electromagnetic
Waves.

There matters rested for
almost a quarter of a century. In
1888 however another research
paper, published in Annalen der
Physik by a young German
rescarcher called Heinrich
Hertz, described the creation
and detection of the waves
Maxwell had described
mathematically. Hertz's
discovery aroused great interest
in the scientific community and
in 1892, the British physicist Sir
William Crookes suggested that
such waves could - perhaps - be

Figure 3.

Stohrer's Generator of 1844.

used to communicate
intelligence.

Meanwhile, a voung
ltalian amateur
experimenter from a well-
to-do family began to take
an interest in
electromagnetic radiation.
During a family holiday he
read a scientific paper on
Hertz's experiments and,
on his return home,
immediately began his own
experiments to determine if
such waves could be used
O communicate at a
distance.

Guglielmo Marconi
shortly began to achieve
what all other, more
learned, experimenters had
achieved thus far: a range

Figure 4. Millward's Generator
of 1851

of a few metres or so. In

order to improve on this, the
young man began investigating
the detection of electric storms
using a lengthy, elevated wire.
Concluding that he had been
lead down a dead-end, Marconi
shortly returned to the
investigation of Hertzian waves.
In the course of this he
decided, on impulse, to
combine his thunderstorm
antenna with Hertz's apparatus.
His arrangements are itlustrated
in Figure 5.

He did this by replacing the
Hertzian dipoles at the
transmitter and receiver.

He linked one terminal of his
induction coil to a metal
cvlinder, placed at the op of a
long pole. The other induction
coil terminal he connected to a
metal plate, placed flat on the
ground. The result was a most
impressive improvement in
range. Marconi continued his
investigations and found that
cequipment range was directly
related to the height of the
cylinders above the ground and
their dimensions.

Having offered a demonstration
of his equipment to the ltalian
government and been turned
down, Marconi decided to try

June 1896, he applied for the
world’s earliest wireless
telegraphy patent, British Patent
No. 12,039.

Throughout July and August
Marconi demonstrated his
equipment to the British Post
Office (BPO). On the 2nd of
September, he demonstrated
his apparatus to both the Royal
Navy and the British army,
achieving a range of one and
three quarter miles. By March
of the following year, Marconi
was attaining ranges in excess of
four miles.

In 1899 Murconi bridged the
English Channel by radio, when
he gave a demonstration of his
equipment to the French
military, naval and telegraphic
authorities. He then transmitted
the first message from
Wimereux to his receiving
station on the South Foreland.
One year into the new century
Marconi, having set up a
wireless station at the aptly
named Signal Hill, Newfoundland
received the leter S, ransmitted
from Britain.

This - the first trans-oceanic
wireless signal - indicated that
the century ahead would have a
new, infinitely speedier, method
of communication than any that

his luck in Britain. On the 2nd had gone before.
Antenna Antenna

L L—_J M, M,M, =Metal Plates
S = Spark Plug
1 = Induction Coil
K = Morse Key
B = Battery
o] = Coherer

Ground
(earth)

Transmitter

Figure 5. Marconl's
to
Hertz apparatus
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Dr. Chris Lavers looks at the latest developments
in liquid crystal displays
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and System Theory at Stuttgart

University in Germany have
demonstrated a prototype display for cash
dispensers which can be switched between a
wide viewing angle mode for commercial
advertising to the general public and a narrow
viewing angle mode for individual customer
privacy.

There have been a number of high quality
liquid crystal products introduced into the
commercial market place recently, including a
new liquid crystal display with wider viewing
angle and higher contrast from Crystaloid in

Rcsearchers at the Institute for Network

the United States. Crystaloid's use of
computer modelling and application of
specialist compensating thin films has allowed
a high contrast Reverse Contrast Twisted
Nematic (RCTN) LCD to be developed with
wider viewing angles than ever before

(Figure 1). Crystaloid's RCTN displays have
been widely used in the avionics industry
since their invention in 1994. Coupled with
relatively sensible pricing and wide
temperature range, the large viewing angle of
a RCTN display also makes it a good choice
for industrial and commercial applications.
However, there are times when it may be

Dr Tom Kallfass, 'niversity of Stuttgant

Figure 3. Photographs of the prototype under 0° (left column), 30°, 45° and 60° (right
column) for the wide (upper row) and narrow (lower row) viewing angle state. The
prototype uses an RM-PSCT cell and an 8.4° AMLCD-syatem from EMCO

Dr Tom Kallfass, University of Stuttgart

advantageous to alternate between
both a wide viewing angle mode and a
narrower viewing angle mode for
private viewing, such as at a cash
dispenser or Automatic Teller Machine
(ATM). According to Thomas Kallfass
at the University of Stuttgart their
device (Figure 2) consists of a
conventional light source and
diffusing film for equal back
illumination and two crossed
brightness enhancement films to
direct the light into a small viewing
cone. Between the Light
Enhancement Films (LEFs) and the
standard LCD a special light guiding
unit is added, two Light Control Films
(LCF) and a single Polymer Dispersed
Liquid Crystal (PDLC) or Reverse
Mode cell is inserted. The LCF is an
optical plastic film which strongly
limits the transmitted light to narrow
angles. When the PDLC is switched
transparent, the light cone is narrow
resulting in a restricted viewing angle
for the LCD. When the cell is scattering, it acts

; again as a diffuse backlit source in a wide

viewing angle. Photographs of the prototype
with a Reverse Mode cell and a 8.4in. VGA
colour LCD are given in Figure 3. The upper
row shows the wide viewing angle state, the
lower row the restricted viewing angle state.
The photographs in the four columns were
taken under angles of 0°, 30°, 45° and 60°
incidence respectively. Clearly this
demonstrates a significant difference between
the two switched states in all but direct
normal incident viewing. The adjustment of
the viewing angle of displays in public
interactive terminals, especially in ATMs for

] security purposes is clearly of paramount

importance. The Stuttgart system controls the
viewing angle distribution to achieve a
restricted viewing angle for privacy as well as a

wide viewing angle. Their proposed light
¢ guiding unit can be incorporated into existing

systems, because it works with all transmissive
LCDs and only needs an additional couple of
millimetres space between the backlight and
the display.

D-70550 Stuttgart -Vaihingen,

Phone: (0711) 685-7330

Fax (0711) 685 7311

Germany email:ins@ins.uni-stuttgart.de
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UK Gears Up For First Cyber Christmas ' : Surprisingly, only 5% of respondents plan to shop online to avoid
Santa is set to head online instead of the high street to complete his ~ : Shopping on the High Street with their partner. The most popular
Christmas shopping this vear. Here we review the results a festive e- : goods Britain's Internet users are likely to buy online this Christmas

3 holakea lookiails fth I torsh are CDs (27%) and books (27%); followed by cinema, theatre and
g;?:;e[ﬁ; zl;]r'::[):::sd EQICR IS EaEGIBLETRS Fcts (oD concert tickets (14%), videos and DVDs (13%), flights and holidays

Almost a third of British Internet users (31%), representing 3.6 ¢ (13%) as well as computer equipment (13%). ,
million individuals, are looking to use the Internet to do their i Shopping for toys is likely to be contained within the High Street.
Christmas shopping this year, according to a MORI poll commissioned ; Most people shopping online this Christmas will do so from the
by online video and DVD retailer BlackStar at <www.blackstar.co.uk>. co_mfort of their armchairs. with only 7% of respondents considering
MORI surveyed more than 500 British Internet users on behalf of ek the Internet to shop frqm S
HlackShi s e Web sites would have 10 offer cheaper
attitudes towards buying prices than the High Street and free delivery

in order to make online shopping more
appealing, said a half and a third of Internet
users respectively. They would also be

Christmas presents over the
Internet, and how much they
were likely to spend.

o Yuleti iy ra g o oy encouraged to shop online more frequently if
giﬁzhg,fﬁniﬁ?zg;ﬁ&uﬁn? etide ety el e | me Web sites had fewer hidden charges such as
SO 5150 each et VAT (28%) and offered assured delivery dates

(26%), a no quibbles exchange policy (25%)
e and a wider range of products than available

o e e ey o T8, Bt on the High Street (21%).

A, ey e = Reglonal Varlances

SRSl | Internet users in the north will spend the

Y T Pt fo most on Christmas shopping this vear. Average
budgets are £520 in the north compared to
4436 in the south and £439 in the Midlancls.

representing just over a third of
their total Christmas shopping
budget of £446.

Britain has an estimated 11.5
million Internet users, a
penetration of 25% of the total
population. According to
BlackStar, if all Internet users who
were considering using the

Internet this Christmas spent 4130 ER PO b =[] . 22% of Midlanders buying online anticipate
each online, the total expenditure spending more than 45% of their total
on online Christmas presents in i Christmas shopping budget over the Web,
Britain this year would top £450 million. ¢ compared to 19% of Southerners and 12% of Northerners.

Jeremy Glover, co-founder and director of BlackStar said, ‘Santa has ! 40% of northerners expect to save time using the Internet for
swapped his sleigh for a surfboard this year. This doesn’t just represent | Christmas shopping compared to 27% of Southerners and 39% of
a step up for Christmas cyber shopping compared 1o last year, it's a i Midlanders. 27% of Midlanders expect to save money by using the
gigantic leap. 1999 will truly be Britain's first cyber Christmas. . Internet for Christmas shopping compared 10 16% of Northerners and

17% of Southerners.
Gender and Age Varlances

Men are more likely 1o see the benefits of shopping online this
Christmas, with time (38%) and money savings (25%) viewed as
important, compared to responses of 30% and 13% respectively
from women to the same questions. People of all ages and
social classes are planning to shop online this Christmas.

Why Online? ‘*’

The case for shopping online this Christmas is compelling. More
than a third (35%) of survey respondents expect to save time and 20%
expect to save money. Men are more likely to see the benefits of online
shopping than women and are twice as likely to see potential costs
savings as a benefit.

* Where to Shop Online this Christmas ?

With new e-commerce sites launched daily : from advertising to refunds and pricing to © <www.bargainholidays.com>
the Internet is a great way to beat the crowds  ©  guarantees. ¢ Bargainholidays.com is Britain’s biggest
this Christmas. But if you're concerned about | Companies that agree to keep to the code online travel store with over 70,000 travel
shopping at new sites, visit the Which? site at can display the Which? logo. There are i offers available every day.
<www.which.net>. i currently over 200 Web sites signed up to the
i scheme which can be found at
Bysyaeds N ¢ <www.which.net/Webtrader/1ist_of trade
—CTE—N . rs.html>. Here we profile our 25 favourite

AWhio N Wl Tradars o« Cade ul piwstiae fir me bt odors Which? accredited sites.

Awein g B altegeg = e
oxhate grvm ta s QIAI 1 doon o0 wosn
]

P by plogeind o ydraiiionpefnsiyypras 8
s

Which? Web Trader - List of wob traders

non of pumg A mosn @optamy -mnnn-nnp-cm
T =eb oo agp v 1o falbew 1he Whi? code of procies. ThS B
e cugvons ) of woh woder
L ] .

M Tie oorptae ofoash rumons o e bobes Phark? doms 0
ool 0 e e e e oo o B i

Which? has launched a Code of Practice at
<www.which.net/Webtrader/code of pract
ice.html> for online traders to encourage
the highest possible standards and make sure
that users are treated fairly. The code covers a
range of e-commerce related issues ranging

$le1avm ole wp 90 o maper 0w
e CD
P ]

P ]
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<www.bluemango.co.uk>
Blue Mango sells a range of fine foods such as hot mustards,
spicy chutneys, jams and marmalades.

CRCTETAET -

®Fect F or Homes RV's
Poats & Campers

&

<www.bookshop.blackwell.co.uk>
Blackwell’s ofters over 1.5 million titles, prompt worldwide
delivery, secure ordering and fast search facilities.

2 QA RS po gl fot=25
P o
s BLACKWELL'S
sy @ "o
T L . Pl s P
[ ] the UK Riacd wsls Oue Boskhop slins Kse parngs far any stdors
i
iRt o O R T Clnrs o s s e s iy
parvhare for o UK baspe Speawn damowrns me avadetie for baldl @rdary ¢ oBMK! Your e arest
Plackwnl's bovhabop (ur detmh
PR
A Biwl Hoatery of the Fatwe sk
r B WoeriBbsde. eorars
E PRI e &
& maion Y e N Prees
IPY o & s
The Culs Buah
L3
Dunam Jugh sote 4 rade
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O S PR O |- O

1o srnot gud @ ovpiaar of 1he Vst el sl that Beve Dem

[ WYY
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<www.borroworrob.com>
Borroworrob has over 750,000 album titles for sale with free deliverv.
Top 10 Chart albums from the UK and US are priced at £8.63 each.
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Botham is a family
run craft bakery in
the ancient sea port
of Whitby, North
Yorkshire,
producing preserves
and confectionery.

L3

Chipsworld is a
virtual games store,
stocking Playstation,
Nintendo 64, and
Sega Dreamcast
products, both new
and second hand.

*

A truly excellent site
that stocks wooden
toys and puzzles for
all ages

Entertainment
Express sells CD’s,
Videos and
Computer Games at
discount prices with
free and fast
deliverv in the UK.

L3

Flowers Direct
deliver flowers
direct bv courier
anvwhere in the UK
with free delivery.

SN

<www,botham. co.uk>

e ——
0t DA BRI A -

ELIZABETH BOTHAM & SONS
i . U 114 Boume of Bning Puvvlivene
B S p——— )
o Cober. Mampors. Bculs and Fosn Bread
Est. 1865
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Select sndt Go

<www .chipsworld.co.uk>

<www.entexpress. com>

LV ST ¥

World Wide Delivery
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Qm_m,flowersdirect.co.ub

@
Flowers Direct Ltd. offers you more flowers for your
money, with free deiivery in the UK,

Flowers Direct 14
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<www.gamesterminal .com>

Games Terminal is
where you can buy
NEW games on
PlavStation, PC,
Dreamcast and
Nintendo. Second
Hand games to
buy, sell or swap on

line

————— e S i

<www.gardensupply.co.uk>
The Garden Supply |
Company offers a
vast range of

THE LA
SUPTLY COn

gardening
O < products.
" EEREE

discounts up to
half the usual retail
price.

3

WIS

Cont i e o 0 s 9 4w O T8 108 CAMETERS cnehas
- v 0e

<www.gourmet-world.co.uk>
Gourmet World

- -

R amm  offers superb food,
' wen for its hi
B _“_ che en for its high
RIS quality - no
— :
HR= l'q@l 7 preservatives,
= colouring or
= ’_“ 0 8. genetically
== BN, :
= " = modified
B
R ingredients.  *
<www. hutchisons.co.uk>
r— — Hutchisons Direct

EIPE I P ] D S — ]

offers a huge range
walcoms to... of electrical
HUTCHI SON S products at prices
Direct substantiaily lower

Britain's Beat Online Domestic Electrical Ratailer

© & @€

e
The isisst Neme eremnmert snd iSchan & ey
MOGUCHS e Svadabie here A e NSy Quarentesd end
teady 10 be detverad Nee 10 your heme. Try s - yeus bs
Pad yeu G
Our Commitment to you

@Loweet Prces

@Fast Free Delvery®

@Outstanding Service

& 6 6

<www.gardengifts.co.uk>

i A family run
garden centre that
offers seeds
bulbs, gift
vouchers, garden
related books and
clothing, quality

than the high
street.

* Flowers Direct 11

Flowers Direct Ltd. offers you more Howers for vour
money, with free deirvery in the UK.

Flowers Owect celver Aowers dwect by
COuNer sty where 0 the UK with free

ingi 23 K AL
eyt i bt Sl i'N"h ', gardening gifts
< 1.3 - ]
:m;‘;:’o:;:tuﬂmu love anq garden
buildings.

Express yoursell with Flowers Direct.

.

a wide selection of flights, holidays, hotels, entertainment and gifts.

e

<www.lastminute.com>
Lastminute.com answers all your last minute needs. Exclusive deals on

You us qong 10 hewe & goat

#oloa W an (s Masce
W e hrngh o e |
atAmiad e m Cemtur

-

<www.miah-telecom.co.uk>
Miah Telecom stocks an impressive selection of mobile phones,
accessories and the very latest mobile data products.

<www .0rma.co.uk>
The Internet Talking Bookshop is a specialist mail order
service for audiobooks.

(ZEA R FERPFL A
Welcome to ORMA's Homepage

f

.

ORMA
OReilly McKay Associates

the beckenham

O10Y 400 PPas

ORMA

42 Hegh Saen.

Beckenharn BRI 1AY

Td 020.8650-9744

Fix 020-0402-9744

Bnad sobmonsiiionua <o uk

Ertabiubed o 1994, OPMA # & nal parertty, whose
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' <www.Shopscotland.net>
<www.recollections.co.uk> . Scottish gifts

Recollections, the Web shop for rock music memorabilia. i including silver, en s et T

- amber and pewter
: jewellery, tartans,

: clan crests and welcooe
: collectable teddy e
. bears. T e g
« .
ﬂwwm
PR ‘
de | =- B
Care v _am
= s oadl @ : <www.singletrack.co.uk>
e : Singletrack Bikes are
I3 e ¢ specialist Mountain,
e R oot Vo el o LS s o e gy Cimenai OS] i Dirt, Street, and

<www.retail-trade-domestic.co.uk> |
Kitchen appliances from manufacturers including Bosch,
AEG, Neff, Siemens, Britannia, Smeg and Zanussi.

<www.smalltalk.co.uk>

e 020 Bk Iv-al ) : Small Talk
: Communications

| {t"lh "’k" offer discounted

{ Orange mobile

D I D S G S S— : phones and related

r : > o= "|
| T, accessories at up to

: i t g s ryeners ewe”
| Major Brands : 70% off typical high [t o =
4w BomN Keff AEG Brarnie Sarnalie Starmens fafcon Smey Zaruedt st t pri Orinen foromf i iure -
Pres Lty 0 mgm sgpare & o, : I g A
‘ Siovas Fioatrota Os Oistrgn Franke Gagpena | : stree! p ces u.---..-—‘.:“ﬁ“' .
Py yegdiio o
Povetnpecen  Discomst : et = e Gy Comtasting Semat ton.
-t gt prevemy
R oo ety e &
Comeos = o aagh st oot g [t
Free Dotvery* =
| At : " et A MR 8 Doy eamece v [ 2240 Premm
b9, " FREE R asicery ¥ st 10 gun B gy S Ser T tacs By [ POR
_— o U0 : Pymppemiyragacp oy voud
s

l Price match

Cootect informetion ; <www.videoshop.co.uk>
| | ¢
.*, PR R ' The Video Shop has  [———— -

\ a selection of over

D R —J f26.000\f1deosand

: every DVD
i published (Region
: 2 P ™y
. : ) i e s RO e @ reine
<www .seaford-music.co.uk> : e [
ici iali i i i ' " T
Seaford Music is a specialist classical compact disc, sheet music, | | & "7 ——
musical instrument and accessories store. e - 2 -]
\ ] - . ——-
& - IO o
e QU MI T A B f Sy ==
. - S IETISE T R

MarDn snd Saah Wate &re ple st ed Lo weicome you 1o Bngiand™s 1pe< aist iternationsl
Compact dras. anest Mmuslc and mTTLMent slote

<www.maplin.co.uk>

: And finally, look out
for some last-minute

{
3
{ i christmas presents
*; : on offer at
| Maplin Electronics.
I
|
{
{

Merry Christmas from
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Burstware to Debut Live Video and Audio §

o0 QIO u I ST o "t = - R
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-“burstware

sttt Vited Tachaciop-os i

instant Vided” and Audio Delivery Over Networks™

@-__ ———

Burstware at <www.burst.com> claims to deliver high-quality,
jitter-free video and CD-quality audio across any IP-based
network including the Internet.

If this claim is accurate, Burstware would be the first media
delivery solution to fully optimise network performance, as well
as enabling industry players to greatly improve media quality
over both broadband and narrow band.

Internet users will have to wait until the beginning of 2000 to
test Burstware’s claims when the product is formally launched.

Historically, live or time-based media could only be delivered
in two ways: downloading or streaming. Each method has
fundamental limitations. While downloading maintains picture
and sound quality, the time that it takes to download is
prohibitive. The second option, real-time streaming, allows for
media viewing but sacrifices quality.

iDirections.com Provide No-cost Domain Registration

DIR!(JIONS.(OM? -

TENS OF THOUSANDS FROM OVER 150 fr—

COUNTRIES PRt -REGISTER FOR A

FREE COM, .NET OR .ORG DOMAIN NAME o~
-

posane
unxu--v—-vu-«u-m-—-wku-

'ﬂﬂM""llﬂ(m—mwoﬂm
NAMLItn T & mombe o

iDirections.com at <www. idrections.com> has announced
pre-registration for its NAMEzero no-cost domain name and free
Personal Portal service. Internet users can pre-register now at
<WWW. N1aMmezero. com>.

For the first time ever, NAMEzero eliminates the costly
registration and hosting fees that people must pay to create a
permanent, personal online identity with a .com, .net or .org Web
address.

Before NAMEzero, registering a Web Address typically cost £45
or more from Network Solutions for the two-year registration fee,
plus additional hosting and e-mail fees.

Once launched, NAMEzero members can choose an easy to
remember, permanent Web Address such as
<www.yourpersonalportal.com > and e-mail address such as
you@yourpersonalportal.com and NAMEzero will pay the .com,
.net or .org Web Address registration fees.

Members will also receive free Web Address hosting and e-mail.

Search Site Provides Unprecedented

Ease of Use
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Google, one of the fastest growing search destinations on the
Web, has announced GoogleScout at <www.google.com>, a new
feature that expands a user’s access to related information
beyond the results of a basic search query.

GoogleScout is designed to make finding information and
navigating the Web faster and easier. Links are provided with
each returned Web site result. Clicking on GoogleScout instantly
provides users with an additional list of URLs that contain
related information.

As the growth of the Internet continues at an unprecedented
rate - Forrester Research estimates that 1.5 million pages are
added to the Internet each day - the average search returns an
overwhelming number of results for users to sort through.
Search engines that incorporate ‘intelligence’ such as Google
helps consumers save time by delivering targeted results that
narrow the time spent searching the Web.

% Yahoo! Pagebuilder Makes Home Page Building Easy

Now even total novice Internet users can create professional-
looking, interactive Web pages complete with photos and
creative graphics

using Yahoo!
Pagebuilder at @ @
<www.yahoo.com>, s
an easy-to-use free S —
Internet based st Baes - (et Yo YT s Tow. Bk i g
) e Lo (oo o e L sttty e Cht-
home-page builder. X e B St
e o

Yahoo! Pagebuilder -y ke ey~ prer e
allows consumers vl — -~ ____'.'.‘2:%“‘"
with an Internet Mg -y iy m—'——a—-— - e )
connection to s S s
quickly and easily i vy SO . o FINP, -
build and publish fromme _ Sesssoma e
Web pages without [ J——
installing any s
software. Once a B = | o e A —

ser launches T —— . — N
93Eh : L e N T e r—
Yahoo! Pagebuilder, i hiet M- b Shas Gt s T oL - Lt

they can choose
from one of more
than 50 templates or they can create a page from scratch.

Yahoo! Pagebuilder allows people to see what they are
building while they work on their pages and use their mouse to
arrange and size items before publishing the page on the Web.
Yahoo! Pagebuilder also offers users the ability to incorporate
several of Yahoo!’s existing features as add-ons to their Web
pages, including a Yahoo! Search box and a Yahoo! online
presence indicator to notify others that the Web page author is
currently online.
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Internet.com Increases

With Acquisitions

Page Views by 25%

Internet.com has acquired
TheCounter.com at
<www. thecounter.com> and
TheGuestbook.com at
<www ., theguestbook.com>.

Both sites will be incorporated into the
Internet.com Network at
<www . Internet.com> of 70 Web sites and
related Internet media properties,
increasing Internet.com’s page views by
approximately 25% to more than 60
million hits per month.

Total ‘views' which include total page
views, e-mail newsletter views and e-mail
discussion list views are now over 100

Call Answering

CallWave at <www. cal Twave.com> has launched a free Internet
Answering Machine that makes it possible 1o hear who's calling
while vou are surfing the Internet. Internet users no longer
need to order, install or pay for a separate telephone line 10
make sure that they don’t miss important calls whilst online.

The Internet Answering Machine works with the Busy Call
Forwarding feature of your phone line to answer calls while you
are on-line. Once activated, callers no longer get annoying busy
signals when you are online. Instead, callers will hear a brief
CallWave greeting after which they can leave a short message at
the tone - that you will be able to hear instantly.software.

The service which currently available in the US and Canada
only is expected to be launched in the UK early in the New Year.
A new version of the Internet Answering Machine is being
developed for users outside of the US and Canada. Readers that
would like 1o hear about this service when it’s available should

register their e-mail
address at
<www.Callwave. com>,

The Internet
Answering Machine
occupies a small
window on the user’s
computer screen
while they are online.
It displays incoming
calls, plays messages
and saves them for later:

oniine with Yodie

Sign Up, ks Freet
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CallWave Announces Free Internet
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INew woyld you hnewT)

€
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million per month.
TheCounter.com and
TheGuestbook.com, both based =
in Stockholm, Sweden are
leading providers of site analysis
and service tools geared for Web
developers and Webmasters.
The sites have grown at
astounding rates since their
launches last year and now
record more than 13 million =
page views per month in
aggregate. TheCounter.com and
TheGuestbook.com have more than
80,000 opt-in e-mail subscribers and

ActiveX
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serve over 100,000 registered subscribers
worldwide.

Evil, First Trojan Programmed in

Evil, the first backdoor Trojan programmed in ActiveX, has
just been discovered. Thanks to the Internet-based technology it
uses, the new threat opens up a whole new field in the
development of malicious code that act through the Internet.

Infection can be produced simply by visiting a Web page that
features the Trojan. As soon as the page is downloaded, the
ActiveX application is executed, thereby leading to the
installation of the Trojan on your system.

Another attack route is through e-mail, as the latest versions
of e-mail clients support HTML pages. In other words, the code
can be activated by opening a message written in HTML.. What's
even worse, if you have the AutoPreview option enabled on
your e-mail reader, infection can be produced simply by
receiving the mail message containing the HTML page carrying
the malignant ActiveX application.

What Evil does 1o a victims computer is 1o execute a previously

assigned program. This program may be automatically

machine.

downloaded from the Internet by the Tiojan itself, without the
user ever realising what is going on

The effects depend on the payload assigned to the Trojan. For
example, through Evil it is possible to install an Internet Trojan
that enables a malicious user to remotely administer the victim
computers. This means that he will have total control over that

The only solution to Internet and PC users is to ensure that

anti-virus software is kept up to date. Latest updates should be

downloaded on a weekly basis.

Beyond.com to Acquire SoftGallery

Internet software superstore
Beyond.com is to acquire SoftGallery, a
European online software reseller
offering digitally downloadable
products.

SoftGallery at <www.softgallery.com>,
based in Paris, brings local publisher
and portal relationships as well as local
customer acquisition and merchandising
expertise to Beyond.com. SoftGallery's
strategic marketing partnerships

include Wanadoo, a subsidiary of France
Telecom, AOL France and Club-Internet.

In March 1999, Beyond.com acquired
BuyDirect.com, an online software
reseller that focused on software
distribution over the Internet. With the
acquision of SoftGallery, another leader
in digital download technology,
Beyond.com is extending this digital
strategy into Europe.
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Sharing digital photos with friends and
family, or anyone with access to the Web,
has just been made simpler and more fun
with the introduction of mySlideshow at

<www.mys]ideshow.com.>

mySlideshow is an online streaming
media application that allows users 1o
create and share streaming slideshows
from their own digital photographs. Unlike
other online slideshow applications,
mySlideshow offers users the option to
publish their slideshows to the Web for

either public or private access

Share Photographs Online

the slideshow

HotLinks Launches Service to

Organise and Share Links

HotLinks has unveiled a new
service at <www.hot1inks.com>
where Internet users can
create a personal Web site of
their favorite links that can be
easily organised, shared and
accessed from any computer,
anywhere.

Visitors to HotLinks can
view the public links of
members to get ideas about
the best Web sites to visit on
the Internet. As HotLinks'
membership grows, the
company will offer a directory
populated by its members’
links that will provide a better
way for people to find what

they need on the Web.

When a member joins
HotLinks, the service creates
a personal Web site called
Personal HotLinks. Members
can automatically import links
from their own Bookmarks.

Personal HotLinks becomes
a member’s own directory of
notable Web sites where they
can add, move, sort and
delete links, and organise
them into categories. Because
members’ Personal HotLinks
are located at
<www.hotlinks.com>, they
can be accessed from any
computer, anywhere.

mySlideshow enables consumers
with a Web browser and digital
images, such as .jpeg or .gif files, to
easily create streaming media
slideshows. The creation process is
fully automated and does not
require users to download any
software onto their PC in order to |
create or share a slideshow. |
To share a slideshow, a unique
URL is provided to e-mail to friends
and family where they can link to
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Dataquest Says Consumer E-Commerce

to Become a £240 Billion Industry

Lessons learnt from the
US model of consumer R ——

Dataquest

e-commerce are being
implemented on a
worldwide basis,

- e e
L ]

L Marhet insanm D { inanciel Cine

according to Dataquest at
<www.dataquest.com>. S Canrey O e
Analysts estimate the

worldwide business-to-

consumer e-commerce

market to reach £18

billion in 1999, up from

&7 billion in 1998. The

market will experience

explosive growth -
through 2003 when F‘ vy - -l
revenue will surpass

2240 billion.

The US is on pace to have business-to-consumer e-commerce
in 1999 total £13 billion, and by 2003, the US consumer e-
commerce will reach £92 billion. The European business-to-

consumer e-commerce market is projected to grow from £3.5
billion in 1999 to more than £69 billion in 2003
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Showcase

Qwho.com Tells A1l About Domain Name
Registrations

Qwho.com at <www.qwho.com>, a service from
NameSecure.com, claims to be only streamlined stand-alone
service consumers can use 1o find out if their favorite .com,’
“net’ or ".org’ is available, who owns it and how to secure the
name if it’s not already registered.

With the deregulation of the domain name industry and the
addition of new registrars on the Internet, tracking down
information about domain names is becoming more complex.

Like a Yellow Pages directory of domain name status and
availability curious Internet namestakers need only go to
Qwho.com’s Web site to learn a current domain owner’s name,
phone number, fax, e-mail and mailing address, or alternatively
to learn if they can stake their claim to a specific domain name.

Britannica.com Site Launched

Britannica.com has made the entire contents of its
Encyclopaedia Britannica available free online at
<www.britannica.com> The Web site delivers an integrated
presentation of top-quality, relevant content from a wide array of
respected publishers, as well as a full line of general information
and community services such as e-mail, weather forecasts, and
financial market reports.

Britannica.com is a rich source of trustworthy and relevant
information on a broad range of topics, including up-to-the-
minute coverage of the issues of the day. The site dynamically
combines content from highly respected newspapers,
magazines, reference works, and Web sites to deliver an
unmatched Internet experience.

The stringent editorial standards applied to all content by
Britannica.com’s staff makes a visit to the site both enlightening
and dependable.

. e T—r s
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Flyswat and mySimon
Online Comparisons

A deal between Flyswat at i P T
<www . flyswat.com> and 4 : .

* . - Supiny Gudon.
mySimon at e : ,
<www.mysimon.com> is set [0 S
engble consumers to make ;] - e
online shopping comparisons |

from every Web page they
Visit

For example, in an article ahout ‘The Hobbit’, the book’s
name is highlighted as a flycon flyswat link. Clicking on the title
raises a pop-up menu featuring a link to mySimon, which will
allow the shopper to review prices, as well as shipping costs and
shipping time at more than 30 different online booksellers.
Flvswat also provides links to reviews of the book, news about
the upcoming movie, a biography on the author and other
books by the author.

Flyswat is pioneering Deep Navigation - the ability to
simultaneously cut through millions of Web pages and link
directly to the most relevant information, while quickly surfing
from page to page. The company’s key product — flyswat -
creates automatic links from within the text of any Web page a
user visits, directly to related content and commerce elsewhere
on the Web.

mySimon allows users to comparison shop from more than
1,700 online merchants for the best deals on more than 10
million different products. mySimon is the premier Internet e-
commerce hub focused on comparison-shopping. mySimon’s
easy-to-use Web shopping service, powered by Virtual Learning
Agent technology, helps consumers find the best values for
anything sold on the Web.

Yodlee.com is reckoned

to be the first online ’ yichee
service to help
consumers manage and
access all their personal
accounts on the Internet.
The service takes
personalisation to a new
level, providing consumers
a consolidated view of
their personal
information across 12
categories — including e-
mail, news, travel,
shopping, banking, bills,
investments, calendars, mileage programs, and more - all from
one central place online. A public beta version of the service is
now available, free to users, at <www.yodlee.com>
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Fatbrain.com Revolutionises Publishing with eMatter

Yodlee.com Launches Online Organiser

nEwe

~
— THE ORLO STANDARO
i
TECHNOLOGY THATY WORKS

Gulfstream Aerospace has sold its first aircraft over the Internet.
With a retail price of £14 million, the purchase of the second-
hand Gulfstream IV aircraft, is believed to be the largest e-
commerce transaction ever conducted over the Internet.

Capable of flying 4,200 nautical miles and cruise at speeds up
10 .88 Mach, the Gulfstream [V is the world’s best-selling large-
cabin business jet. More than 350 Gulfstream IV/IV-SP aircraft
are currently in-service worldwide.

Gulfstream sold the aircraft to Elite Aviation, a worldwide
charter and aviation management company based in Van Nuys,
California. Elite Aviation manages a fleet of 14 corporate jets,
including six Gulfstream aircraft, with locations in the US and
Europe.

Gulfstream became the first aircraft manufacturer to offer its
aircraft online when it launched a Web site devoted to online
pre-owned sales in June, 1999. Prospective customers are able
to obtain technical specifications and view the pre-owned
aircraft in the company’s inventory at both the company’s Web
site at <www,gulfstream.com>.

Using state-of-the-art viewing technology, visitors can visually
inspect all aspects of an aircraft’s interior, eliminating the time
and expense required in travelling to the aircraft’s location. A
complete maintenance history is also available online. During
the first four months of operation, Gulfstream featured 13
alrcraft on the site. !

eMatter at <www. fatbrain.com> is claimed to be the first-ever
secure digital publishing solution that allows authors and
publishers to publish and sell their works online, earning
royalties of at least 50% on every copy sold.

The eMatter program provides a new global distribution
channel for works of all kinds, including books, magazines and
articles. In addition, eMatter is ideal for specialty documents,
which may include articles that are longer than a magazine but
shorter than a book and out-of-print materials.

A growing number of authors and publishers continue to sign
up to deliver content, taking advantage of the financial
opportunity and delivery options of this new digital publishing
model. In the six weeks since the eMatter service was first
introduced, more than 3,000 writers - including notable authors
Richard Bach, Riane Eisler, Catherine Lanigan, Geoffrey Moore,
Ira Pohl and Dan Poynter - have registered to se¢ll their work as
eMatter content.

In addition, publishers including CAP Ventures, The Coriolis
Group, Fawcette Technical Publications, Hampton Roads
Publishing, Macmillan, Marketing Technology, McGraw-Hill,
O'Reilly & Associates, Publish Magazine, Red Herring, Salon.com
and The Industry Standard also have signed up to provide
eMatter content.
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eFax.com Launches New Web Site

eFax.com, the Internet provider of fax-to-
e-mail services has re-designed its Web
site at <www .efax.com>.

eFax allows users to get a personal,
telephone number that will receive all of
their faxes, convert them and deliver
them to their chosen e-mail address.

With a new look and navigational
system, the site has been re-designed to
enhance the user experience on the site
and speed the addition of new products.

The new design incorporates
enhancements in order to improve the
overall user experience of the eFax.com
Web site including graphical site changes
and a simplified user interface.

In addition, there is a new, intuitive
‘remember me’ option where users need
only type in their eFax number and PIN
once. For future use the user can simply
click on the ‘remember me’ button in the
‘My Account’ section.

AOL Europe at <www.aol.co.uk>, the
leading pan-European multinational
Internet, online and e-commerce service
provider, has issued a call for UK business
leaders to unite behind the company’s
campaign against the high cost of
metered Internet telephone calls charged
by the minute.

Presenting the keynote speech at the
Jupiter Consumer Online Forum in
London in October, AOL Europe’s
president and CEO Andreas Schmidt
warned that the UK economy will suffer
unless metered per-minute telephone
tariffs - cited by many industry experts as
the greatest barrier to e<commerce
growth in the UK - were replaced with a
flat-rate Internet telephone pricing
structure.

UK consumers are charged a variable
tariff of up to 4 pence per minute at peak
rates for the cost of dialling up an ISP A
survey of 11,000 AOL members found that
92% of respondents said per-minute
telephone call costs were the biggest
single factor dissuading them from
spending more time online.

UK Internet users currently spend 17
minutes a day online, just one-quarter the
amount of time spent online by users in

¢ the UK Prime Minister
: Tony Blair’s vision of the

i introduced a flat-rate

 in 1996, usage doubled
i within three months to

i stay online as long as they

i about buying online. If
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the US. AOL Europe
believes that continuing
low Internet usage levels
fundamentally undermine

UK at the centre of the
European e-commerce
revolution.
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Schmidt demonstrated
how, when AOL

pricing structure in the US

the present level of an
average 30 hours a month.
“If you let consumers

want, you will turn the
Internet into a consumer
mass medium - where
people are comfortable

ticking, the e<commerce
revolution will not
happen. Who would buy

goods on a High Street where shoppers
i were charged for every minute they spent
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looking through shop windows and
browsing the shelves?”

Desktop.com at <ww.desktop.com> has
unveiled the first Internet desktop, a free
Internet service that allows users to
quickly and easily create their own
desktop online for integrating their
favorite sites, services, and files.

Desktop.com is a new Internet home, a
user’s customised view to the Web and
his or her stored information that can be
accessed from any net-connected PC.
Logging on from anywhere is quick and
easy - no downloads, plug-ins, or
installations required.

Users can store their personal files and
their favorite Web sites appear as icons on
their online desktop. These icons can be

Desktop.com is First Free Internet Desktop

arranged in any fashion or
dragged and dropped into
folders.

Desktop.com will automatically
log users into Web sites that
require passwords, avoiding
repetitive typing of usernames
and passwords. When users
initially sign up for Desktop.com
they will be greeted by a default
desktop that shows them an
example of how an online

N

desktop can be arranged.

Y C—

& » = =) = G-.

Later this year, Desktop.com
has said that it will roll out the platform’s
application programming interface (API)

to the public, enabling anyone to write an
application that runs on Desktop.com.
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Free at last

The UK's first fully free Internet service
providers opened its doors at the beginning of
November, offering free accounts along with a
free 0800 dial-up telephone aceess number to
users. CallNet0800 is the Internet service,
launched by North American Gateway (NAG),
which hopes to attract customers to the parallel
discounted telephone service (offering 30%

discounts on all telephone calls) by offering
Internet access via the 0800 number, Whether it — . 7 , -
works renuins to be seen, but at the time of : : :
writing — just three days into the new service
— the 0800 system hasn't yet been able to keep
up with demand. You can view the portal site, at:
<http://wew.cal1net0800.com/> and register (or,
at least, attempt to register) there.

Email Looking Good

Mac users have much to tryout on the email front this month. Microsoft has just released the latest Mac version
of its free email program Outlook Express. Version 5 adds several snazzy new features such as Address
AutoComplete (a feature that’s been a long time coming), a much better method of handling email attachments,
a puwcrful Advanced Find ability, a junk mail filter, and the ability to synchronise contacts with a Palm handheld
personal digital assistant. Multiple mail accounts are handled much better than before, and support is now built
in for POP, IMAP and Hotmail accounts. If you use an eardier vension Outlook Express for your email, then you
should definitely upgrade to this latest version, although it is 2 massive download from the Microsoft Website, at
<http://wew.microsoft.com/mac/>, so it might be worth waiting a month or so until it starts to appear on

magazine cover disks

== =1

With Christmas shopping in mind, Site Survey is all about ecommerce
this month - you know, that thing the Government is always on about,
telling British industry that it needs to get on the gravy train before the
train leaves the station and we all have dry potatoes.

First off is Walmart's new sales site, called Value Mad, at:
<http://www.valuemad.com/>. Walmart is of course, in the process of
buying Asda, so it’s an idcal way to get a national outlet onto the
Internct. The aim of the site is to create a listing of products that anyone
can request, together with prices and outlets where you can buy the
products from. Several retail outlets (including Asda itself, of course)
have already signed up with the venture though, in a possible fit of sour
grapes, Dixons, Currys and the like are notably absent.

Another venture aims to gather together as many retail outlets as
possible into one portal Website, to case the burden of shopping
altogether. ShopsOnTheNet, at: <http://www.sotn. co.uk/> has literally

thousands of shops
worldwide (with
over 1300 alone
from the UK). You
can search for
products online and
make your
purchases directly.
Value Mad and
ShopsOnTheNet aim
to locate home
products for you to
buy, but for bigger
ones like cars you'll
have to go
elsewhere. Vauxhall has a new site open for business, where you can
locate the car of your dreams (well, at least you can if it's a Vauxhall), at:
<http://buypower .vauxhall.co.uk/>. Vauxhall's BuyPower site includes
the ability to find a car you want, get a quote for a car you want to trade-
in, buy your new car, and have it delivered within a week.

If it’s the smaller pleasures in life you're after, like CDs, try 101cd, at:
<http://wew.101cd. com/> where you'll find just about every CD you
could ever wish for, at incredibly low prices. If videos are more your
scene, try BlackStar, at: <http://www.blackstar.co.uk/>. And, if you've
got a bright and shiny new DVD player from Value Mad, or a Pentium-
toasting Mac from the Apple Store, take a look at DVDplus, at:
<http://weni.dvdplus.co.uk/
index2.htw>, where you'll find bargains galore on DVDs.Long-time
television shopping store QVC has its own Website too at:
<http://wem.qvcuk. com/>, where you can browse and buy the very
same products that are displayed on the QVC television channel. Of
course, ccommerce is not just about buying things on the Internet.
There's nothing to stop anyone selling things that way too. Amazon, the
Internet-based bookshop, has recently launched a new service called
zShops, where users can actually sell things on the Amazon Website. Just
log onto the Amazon site, at: <http://www.amazon.co.uk> and click the
Sell Items button at the top-right of the window. There's a small
commission fee when you sell your items, but that's easily offset by the
fact that your products have a prospective worldwide shop window
based on the Amazon dealership.

A new shopping site - 50 new it's not going online untit the beginning
of December - is ybag, at: <http://www.ybag.com/>. This will give the
same level of functionality as ShopsOnTheNet, but aims to make selling a
product for a supplier as casy as buying is for customers.

In short, ecommerce is actually alive and well in Britain, despite
what the Government tells us. What's pretty obvious is that the
ecommerce gravy train is probably already pulling away from the
station - those companies which don't get eccommerce rapidly on board
will simply be left standing on the platform, as the Internet takes over
as the natural place to locate and buy things this Christmas, and
forever more.
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Diary Dates

Every possible effort has been made
to ensure that information presented
here is correct prior to publication.
To avoid disappointment due to late
changes or amendments, please
contact event organisations to
confirm details.

December 1999

29 Nov to 1 Dec 99. TMA32 -
Telecommunications Managers ASsoc
Exhibition, Bnghton Centre. Brighton.
Tel: (01372) 361000.

7 to 8 Dec. Digital Signal Processing & Data
Acquisition, Sandown Exhibition Centre
Esher. Tel: (0208) 547 3947.

7 to 9 Dec. Online Information, Olympia,
London. Tel: (01865) 388 000.

19 Dec. Scottish Computer Fair, SECC
Glasgow. Tel: (01706) 299 902.

January 2000

26 to 27 Jan. Computer Trade Show, NEC,
Bimingham. Tel: (0208) 541 5040.

February 2000

2 to 3 Feb. Legal IT 2000, Business Design
Centre, London. Tel: (0207) 221 1155.

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

9 to 10 Feb. Communications for Business,
Barbican Centre, London. Tel: (01923)
676 867.

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

10 Feb. Video Forum - Video Equipment
Trade Show, Wembiey Exhibiton Centre,
London. Tet: (01273) 836 800.

15 to 16 Feb. Digital Mapping Show,
Barbican Centre, London. Tel: (01883)
652 661.

16 to 17 Feb. Image Processing & Optic
Technology, NEC Bimungham. Tel: (01822)
614 671.

22 to 24 Feb. PC@HOME - Small Office &
Home User Computer Show, Donington
Exhibition Centre, Derby. Tel: (01895)

630 288.

March 2000

6 to 9 March. Blectrex 2000 - Intemational
Electrotechnical Exhibition, NEC
Bimingham. Tel: (01483) 222 888

9 to 10 March. Softworid in Accounting &
Finance, Ofympia, London. Tel: (0181)
541 5040.

14 to 16 March. Service Management
Europe, NEC Birmingham. Tel: (0208)
232 1600.

29 to 30 March. Softworld Supply Chain,
NEC Bimingham. Tel: (0208) 541 5040

April 2000

30 March to 1 Apnil. Apple Expo - Apple
Platform Show, Olympia, London.
Tel: (0117) 904 9388.

4 to 5 April. Electronic Design Solutions,
NEC Bimingham. Tel: (0181) 910 7934,

4 to 6 April. NEPCON - Electronics &
Semiconductors, NEC Bimingham.
Tel: (0208) 910 7910.

10 to 13 April. Automation & Robotics,
NEC Bimingham. Tel; (01737) 768 611.

10 to 14 April. Engineering Lasers, NEC
Birmingham. Tel: (01737) 768 611.

11 to 13 April. Infosecurity - Info Secunty &
Network Management, Olympia, London.
Tel: (0208) 910 7910.

18 to 19 April. Govemment Computing
Conference & Exhibition, Business Design
Centre, London. Tel: (0207) 608 0900.

18 to 20 Apnil. WebCom 2000 - Comporate
Intranet Technology, Olympia, London.
Tei: (0208) 742 2828.

Please send details of events for
inclusion in ‘Diary Dates' to: News Editor,
Electronics and Beyond, P.O. Box 777,
Rayleigh, Essex SS6 8LU or e-mail to
swaddington@cix.compulink.co.uk.

What's On’?

Internet Conference
Highlights Challenges for
e-Commerce

For companies
attempting to build
successful businesses
on the web in the new
millennium, Internet
performance and
quality of service are
the top priority. This was the key finding of the
Global Internet Performance Conference held in
the US in October.

Keynote, the Internet performance authority,
hosted the Internet industry’s first conference
focused solely on Internet performance and
Quuality of Service (QoS) issues, challenges and
solutions.The conference highlighted the fact that
providing an exemplary online user experience is
a serious challenge faced by a growing cadre of
e-commerce companies hoping to build leading
Web-based businesses in the new millennium.

Several industry luminaries participated in the
event, including Patricia Seybold, founder and
CEO of The Patricia Seybold Group, who kicked
off the conference with a keynote address
regarding the paramount importance of paying
attention to online-customer loyalty.

Additional featured speakers included Umang
Gupta, chairman and CEO of Keynote and Bill
Finkelstein, Senior Partner, Internet Business
Solutions Group of Cisco Systems, who spoke
about the challenges of achieving end-to-end
service quality on the Internet.

Orange Boss Gives Vision
of a Wire free Internet

In a keynote address to the Telecom 99
conference forum held in Geneva in October,
Hans Snook, Orange's chief executive, stated that
the power of the Internet will only be realised
when users are able to access it wherever,
however and whenever they want 1o - and as
such this can only be delivered on a wire free
network.

Snook believes that. despite its exponential
growth, Internet adoption has been restricted -
until now access is limited to fixed wires. Orange
believes that wire free access will be the key
medium for the future growth of the Internet. It
believes that by 2005 the number of wire free
devices with Internet access will exceed the
number of fixed ones.

"If you can deliver the content of the Web
without the need for a wired connection. then
infrastructure and deliverv issues no longer
matter; there will be no digital apartheid based on
the lottery of where vou live - connected versus
the unconnected,” said Snook.

“I believe that the wire free network will become
the infrastructure of nation-wide digital delivery
in the future. The wire free network will enable the
true democracy for a connected society. Orange
will be among the pioneers to bring true mobility
to the Internet for the first time,” added Snook.

Orange is developing advanced radio and data
compression technologies so that the Internet
becomes genuinely accessible to one and all on a
wire free terminal.

In addition to deploving high speed circuit
switched data (HSCSD), it is also working
exclusively with Strathclyde University to deliver
advanced data compression technologies.

At the beginning of October, Orange announced
a strategic partnership with the Sun-Netscape
Alliance as part of its strategy to be a major Internet
service provider and central portal to the Web.

Orange intends to be one of the first networks in
Europe to launch a range of multimedia services,
using the Wireless Application Protocol (WAP) open
global standard. Orange is also pioneering the
development of the world's first GSM videophone,
which it will unveil later this year and launch
commercially in the second quarter of 2000.

Anywhere,
Anytime Access is
Driving Service
Provider Industry

3Com Chairman and CEO Eric
Benhamou said that consumer
demand for high speed access to information
anytime and anywhere will help drive increasing
demand for the network service provider (NSP)
industry.

In a keynote address to the ISP conference
ISPCON 1999 conference in San Jose, US, at the
end of October, Benhamou said that service
providers will have 10 meet growing consumer
demand for wireless access to the Internet and
corporate networks bevond the office and the home.

“Service providers will have to add significantly
more wireless services, not as a supplement 10, but
as an integrated part of users’ connected lifestyle,”
Benhamou said.

"Mobile access to information is quickly becoming
a requirement for many users, and service providers
will need 1o accommoxlate this personal and
professional shift.”

In addition to benefiting from increased demand
for mobile access, service providers also stand to
gain from the trend toward enterprise outsourcing
of network services and the availability of complete
solutions bundled from separate vendors.

Service providers that initially focused on providing
only traditional Internet access are now offering
enterprises services that deliver a higher level of
connectivity and management of network traffic.

‘Since more complete offerings are now available,
more organisations, especially the small-to-medium
enterprises. are outsourcing their IT infrastructures
to service providers,” Benhamou said.

"And this is only a stepping stone on the way to full
end-to-end offerings that will include management of
an enterprise’s converged network and desktop
applications.”

Under this evolving landscape, Benhamou
believes that a new business model based on jointly
provided offerings that deliver a multitude of
enterprise solutions has become more effective.
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ASTROBIDLOGY
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In the final part of this series David Clark looks at the
science and technology bebind the search for signs of
extra-terrestrial life, and at where this life might be found.

strobiology has given
new impetus to the
exploration of space and

in many ways we are about to
step into a new era. There are a
range of projects and missions
currently underway or planned
for the near future, focused on
the search for life on other
planets not only within our own
solar system but also in deep
space. The methods of obtaining
darta by these projects can be
broadly divided into three
groups:

Earth Instruments
Remote Probes
Sample Return Missions.

Beyond The Solar
system

There are many Earth based
instruments, optical and radio
telescopes, which have been
gathering information for many
vears; one such project looking
for extra-terrestrial life is the
SETI project (Search tor Extra-
Terrestrial Intelligence) which
scans the skies for radio signals
which could not be created by
natural phenomena but which
must be being beamed at Earth
either by a technically advanced
civilisation deliberately trying to
contact us, or as a by-product of
their ordinary activity, such as
our TV transmissions or military
defence activity. In the 1960s
attempts were made to quantify
the likelihood of the possibility
of this kind of contact, resulting
in a formula known as the
Green Bank equation. This is
based on factors such as the
average rate of star formation in
a galaxy, the proportion of stars
with solar systems, the
proportion of solar systems
with intelligent life etc; the
uncertainties in this are
enormous and as vet nothing
has been heard.

Recently improved technology
has increased the likelihood of
finding more definite evidence
for the existence of Earth-like
planets in other galaxies, and of
course extending the search to
include any form of life,

however primitive, inevitably
increases the chances of
success. A great deal of
information can be gained
through optical, spectrometric
and interferometric
measurements made away from
the limitations (natural and
pollution induced) of the
Earth’s atmosphere, and these
are based primarily on infrared
(IR) and interferometry

techniques. Probably the best
known base for these
instruments is the Hubble
Space Telescope, but this is only
the beginning. Other projects of
this type planned in the next
ten vears include the Space
Observatory For Infra Red
Astronomy (SOFIA), the Space
Infra Red Telescope Facility
(SIRTF), the Kepler Mission, the
Space Interferometry Mission

(SIM), the Next Generation
Space Telescope and the
Terrestrial Planet Finder (TPF)
project.

Using the two basic techniques
for IR spectroscopy and
¢ interferometry this group of
projects will gain information
on star and planet formation,
the origin and evolution of the
elements and molecules
associated with life, and the
constituents of the atmospheres
of the planets of other stars.
Distances are such that planets
cannot be observed directly and
so indirect methods are used;
these rely on the paths of stars
‘wobbling’ due to the change of
position of the centre of mass
of a system of small planets
orbiting a large star.
Interferometry can detect these
‘wobbles’ and has already
demonstrated the existence of
one such system; there appears
to be at least three planets
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Figure 1 - The Principle Of Interferometry
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Interferometry is a technique that uses the principle that two waves arriving at the same point in
phase add, and out of phase ones cancel each other out. For light waves this means either brightness
or darkness. Light is a form of electromagnetic radiation with a certain very small frequency range, and
the same principle applies to visible and non-visible radiation. Using this principle large distances and
small angles, or the separation of two point sources, can be measured very accurately, to the order of
the wavelength of the radiation that is involved. By using two or more synchronised telescopes and
exploiting the rotation of the Earth, interference pattems caused by the slightly different path lengths
of the radiation from distant stars can be recorded; powerful computer processing generates distance
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Figure 2 - IR Spectra.
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Different types of chemical bonds absorb
energy at different frequencies

Frequency

As well as use for imaging (IR light is not scattered by dust in space to the same degree as visible wavelengths) IR spectra can provide
details about the molecular composition of gases. However the same reason that makes the technigue useful means it cannot be used
from the Earth’s surface as atmospheric water vapour and gases absorb the radiation. The bonds between atoms in a molecule vibrate
because they have thermal energy. Each type of bond vibrates at a different frequency due to the different masses of the atoms and the
strength of the bond between them. These frequencies lie in the infrared (IR) region of the electromagnetic spectrum, and by analysing
the IR spectrum of a body, or gas, the types of bond present can be found and hence the types of atom present.

orbiting the star Upsilon
Andromedae, 44 light vears
away. Analysis of the infra-red
(IR) spectra of these planets
should provide evidence of
whether habitable conditions
are present ie is there water,
but should also give an
indication of the presence of
any life through the effect of
any biosphere on the
atmosphere and surface, for
example the presence of carbon
dioxide and oxygen.

IR Spectra

The significance of IR
spectroscopy is that not only is
IR radiation less scattered by
interstellar dust than visible
light, but also that its frequency
range covers those values
associated with the energies of
chemical bonds, in particular
those of the gases composed of
hydrogen, carbon, oxygen and
nitrogen, the compounds of
particular interest to
astrobiology. This of course
includes water vapour, which
means that the work cannot be
done from the Earth’s surface
as these frequencies are
absorbed by the Earth's
atmosphere; the projects
mentioned above are all space
based except the SOFIA one
which is based on high flving

aircraft. The techniques
themselves have been known
for many vears, the
technological leaps being made
are based on improved
sensitivity and resolution
because of the materials used,
for example charge coupled
devices (CCDs) designed to be
specially sensitive at the
frequencies of interest and IR
detectors which need to be
cryogenically cooled with frozen
nitrogen ice. Powerful computers
enable the rapid extraction of
useful information and images
from the data obtained.

Remote Probes
and Sample
Return Missions

Knowing that such planets
exist and where they are does
not make it any easier to reach
them. At 44 light vears away
Upsilon Andromedae is
effectively physically unreachable
for the time being! However
there are several exciting
destinations much closer to
home which are more accessible
and which are likelv to hold
some surprises according to
recent discoveries. Both remote
probe and sampile return
missions to comets, asteroids,
planets and planet moons are
either already under way or are

planned. These investigations
take the form of flypasts, planet
surface rovers and under-
surface probes.

Miniaturisation

Making instruments small is
obviously the key to getting
information “at source’ as well
as getting samples back to Earth
for analysis. Modern technology
is such that complete analytical
instruments for example
spectrometers, chromatographs
and imaging systems can be
made small enough to launch
into space, and even a
‘laboratory’ that can analyse
DNA has been made in a
miniature version. Work is
underway to develop
instruments that can be
operated by remote control in
hydrothermal vents, undersea
and in caves, or in drilling
systems, and also mobile
systems that can move about on
or under land and liquid
environments. However, there
are obviously difficulties in
controlling these in ‘real time’
due for example to the time
delay in sending and receiving
signals, so some kind of
automated or ‘intelligent’
system will be useful. Despite
this, the success of the recent
Mars rover demonstrates what
can already be achieved.

Destinations

So where are these sophisticated
instruments headed? Effort is
concentrated in the search for
more or less Earth-like
environments, even if extreme,
and carbon-based systems, as it
is difficult of course even to
know what to start looking for
in a non-carbon based system as
we have no experience of it.
Thus the search for liquid water
is a prime interest, particularly
as some scientists believe that
one day, through choice or
necessity, man may leave the
Earth and set up *home’ on
another planet. A source of
water is a pre-requisite here.
Obraining that on another
planet is a long way off, though
there seems to be potential
sources quite close to home on
the Moon and Mars, and
possibly on Jupiter’s moon
Europa.

Titan, Saturn’s moon, has a
thick nitrogen based atmosphere,
like that of the Earth, and an
organic (carbon-based) chemistry.
Jupiter has an atmosphere of
hydrogen, helium, methane,
ammonia and possibly water
vapour like the atmosphere of
primitive Earth, and Venus,
although the surface is very hot,
has clouds that are very Earth-
like and contain carbon dioxide,
possibly water vapour, and, with
plenty of sunlight, the
conditions necessary for
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Figure 3 - Gas Chromatography.

Sample mixture of A, B, Cand D

A, B, C and D emerge from the tube at different times and
can then be passed to analytical instruments such as
a mass spectrometer.

Thin tube containing material with large surface area.

Substances A, B, C and D adhere to the surface to
differing degrees.

A gas chromatograph separates the components of a mixture so that
each component can be individually identified.

photosynthesis. Could this be
the place where a non-carbon
based life might exist?

The destinations and
instruments are examined in
the following sections; a
description of the equipment is
placed where it is first
mentioned, but of course a
particular type of instrument
will be used on more than one
mission depending on the
particular area of interest and
the limitations of the spacecraft
pavioad capability.

The Moon

The Moon would seem to be
a neglected body for analysis in
recent vears, but the search for
water and valuable minerals,

and the possibility of using the
Moon as a ‘jumping-off - point
for exploration of the solar
system has brought it to the
forefront again. The Lunar
Prospector mission is scarching
for (and finding) evidence of
water at the Moon’s poles. The
keyv to the detection of water on
the Moon is the neutron
detector carried by the
Prospector craft which scans
the Moon's surface. This is the
first time a neutron detector
has been used to search for
water on an interplanetary
mission. and so there is no
‘reference’ to say exactly how
accurate this method of
detecting water is. Estimates
indicate that there could be up

to 26 billion gallons present;
however this is perhaps not the
good news it might seem; the
water appears to be in the form
of ice crystals spread not only
over most of the Moon’s
surface (at the poles and in
meteorite craters) but possibly
up to two meters deep as the
result of meteorite impacts.
There is a further uncertainty in
that the neutron detector only
detects water up to about a half
metre deep.

The Neutron Detector, or
Neutron Spectrometer (NS), is
used alongside a Gammau Ray
Spectrometer (GRS) and as
might be expected, these two
devices detect gamma rays and
neutrons, and measure the

energy they have; this energy is
a distinct indicator of which
type of atom they were emitted
from. This enables a map to be
made of the abundance of
different elements on the lunar
surface. In particular, they
enable the detection of water
since the GRS also detects a
different type of neutron to the
NS, and so it can be determined
whether the neutrons are from
water or some other source.

Another instrument used on
the Moon is the Magnetometer
(MAG). The magnetometer
detects the magnetic field
around itself and hence can be
used to measure the magnetic
field of the body it is orbiting
i.e. an asteroid or the Moon.
The device used in spacecraft
meusures the field in three
different directions and so
measures its direction as well as
strength. Its principle of operation
is the familiar one of the induction
of a current in o wire as it passes
through a magnetic field.

An Electron Reflectometer
(ER) is u further device used on
the Moon and can measure
magnetic field at a distance i.e.
the magnetic field at the surface
of the body it is orbiting. This is
done by measuring electrons
reflected off the surface by the
magnetic field. Knowledge of a
body’s magnetic field gives
information about its internal
structure and hence provides
clues about its origin.

The Doppler Gravity
Experiment (DGE), an
experiment rather than
instrument, measures, from
Earth, the speed at which the
Lunar Prospector orbits the
Moon, using the Doppler
principle of measuring the
change of frequency of
Prospector’s radio transmission
as it moves towards or away
from Earth. Since it is the
Moon’s gravity that keeps
Prospector in orbit, any changes
of speed over short distances
must be due to local changes in
the Moon’s gravity. By mapping
this gravity (gravity is a
consequence of the mass of a
body) local variations in mass
can be determined which gives
clues about. for example, the
thickness of the lunar crust.

Yet another instrument
deploved on the Moon is the
Alpha Particle Spectrometer
(APS). This device obviously
measures alpha particles, or
more particularly the energy
they have. As with neutrons and
gamma rays, this energy is
unique for the atom that
emitted it, and this technique is
used to detect the radioactive
gases ‘leaking” from the surface
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giving an indication of what
might be occurring below the
surface.

Asteroids and
Comets

Asteroids and comets seem
to be rich in organic material,
and both flyby and sample
return missions are underway
to these types of body. These
missions will involve for the first
time a launch from an aircraft
and the first orbits of non-
planetary bodies. The NASA
Near Earth Asteroid Rendezvous
(NEAR) project carries a
Multispectral Imager System
(MSH), an X-ray/Gamma-ray
Spectrometer (XGRS), a Near
Infra-Red Spectrometer (NIS), a
Magnetometer and a NEAR
Laser Rangefinder (NLR). The
XGRS measures the abundance
of the elements magnesium,
aluminium and silicon, and the
Near-Infrared Spectrograph
measures the spectrum of
reflected sunlight. The
MultiSpectral Imager uses a
CCD for detecting visible and
near IR radiation, and is
coupled with seven different
filters which will enable
different iron silicates to be
distinguished from each other.

Used together these instruments
will enable the composition of
surface materials on the asteroid
Eros to be established, hopefully
indicating where it originated.

The NEAR Laser Rangefinder
is a relatively straightforward
device that uses a laser to
measure distance and which
will be used 1o measure the
altitude of the spacecraft from
the asteroid surface.

Wirtanen and
Wild-2

The Rosetta mission is a
European Space Agency (ESA)
project, which intends to land a
rover on the comet Wirtanen as
it orbits the solar system. The
Stardust project will capture
dust grains and volatile particles
from the surface of the comet
Wild-2 and return them to Earth
for analysis, and there are
various encounters planned
with the different types of
comet in existence. These are
the active comets, dormant
comet nuclei, possible
fragments of destroyed plancts
and material which is thought
to be the primitive material
from which the planets were
initially formed. The Japanese

Institute of Space and
Aeronautical Science (ISAS)
Muses-C project is a sample
return mission currently being
planned, this one being to the
asteroid Nereus.

Titan

Titan is the largest moon of
Saturn, and the second largest
moon in the solar system (the
largest being Jupiter’s
Ganymede), with a diameter of
around 3200 miles (the
diameter of Earth’s Moon is
2160 miles), and is of particular
interest because it has an
atmosphere of nitrogen,
methane, hydrogen, carbon
monoxide and carbon dioxide,
plus some of the organic gases.
‘The atmospheric pressure is
similar to that of Earth (1.5
atmospheres) and the surface
temperature, at around -17°C is
not that extreme in astronomy
terms. All this and the fact that
solar ultra-violet light falls onto
the rich atmosphere means that
many organic compounds have
been detected. 1t seems there
may also be an extensive liquid
ocean and these conditions may
well closely match those of the
Earth when life started four
billion years ago. Might life

forms be frozen somewhere on
this moon? The Cassini mission
to Saturn and Titan intends to
release a probe, the Huvgens
probe, in November 2004,
which will analyse Titan's
clouds, atmosphere and
surface. The probe, nearly three
metres in diameter, carries a
laboratory that will analyse not
just temperature and pressure
and physical parameters but
also the organic chemicals
encountered using on-board
instruments such as a gas
chromatograph and a mass
spectrometer. Gas chromatography
is a simple but very sensitive
method of separating small
traces of different substances in
a sample which can then be
analysed by a detector
dedicated to a particular
substance, or passed to a mass
spectrometer for a more
complex analysis. The mass
spectrometer is a device that is
capable of identifving a wide
range of substances by virtue of
separating them by electric
and/or magnetic fields. In a
similar way to atoms being
identified by the different
energies of sub-atomic particles
or radiation emitted by them,
gases, organic molecules, ions,
and even isotopes of the same
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Samples are ionised and the ions are drawn to the charged plate. Due to their mass they pass
through a hole in the plate and then are deflected by a magnetic field to different degrees
according to their mass. The ions are effectively ‘sorted’ according to mass. By comparing the
detector output to reference spectra the ions present can be determined and so the structure of
the molecules in the original sample can be inferred.
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material can be separately
identified because of their
unique paths through a
magnetic or electric field. Using
this device organic molecules,
concentrations and types of
gases, ions and different
isotopes of hydrogen, carbon,
nitrogen and oxygen can all be
identified. It can also be used
to determine the age of
minerals from the relative
concentrations of radioactive
constituents.

Exploration of Mars is already
extensive; the Mars Global
Surveyor and surface rover
Sojourner has been collecting
images and data since July
1997. It is believed that there
was water on Mars in its early
life and that there may have
been extensive oceans, so
based on geological evidence
on Earth that micro-organisms
evolved on Earth in a relatively
short time (less than a billion
years), life could have evolved
on Mars and then become
extinct. If this were the case
there should be some fossil
evidence in sedimentary
material in what were once
ocean and river beds. It is also
believed there may be water
beneath the surface of Mars,
and again knowing that life on
Earth can exist in harsh
conditions there may be some
life forms still in existence on
Mars. Additionally the Martian
atmosphere, although thin,
contains a large amount of
carbon dioxide plus nitrogen
and water vapour.

Experiments already carried
out on the surface of Mars in
the search for organic material
have been inconclusive, so
there are plans to return
Martian material to Earth to
analyse for possible fossil and
organic evidence. Recent
claims that ‘fossilised’ bacteria
were found in a Martian
meteorite are disputed, one of
the grounds being the size of
the structures, although Earth
bacteria size ranges
enormously from 20nm
(thousand millionths of a
metre) to 0.75mm. Eventually,
it is hoped to be able to send
equipment to Mars which is
capable of drilling for samples
below the surface.

The next generation of
instruments that will go to
Mars includes a Mini-Thermal
Emission Spectrometer (Mini-
TES) on the Mars Surveyor ‘01
Lander due to reach Mars in
January 2002. This is one of a
package of instruments

composing the Athena
Precursor Experiment
(APEX) which will
analyse the Martian
surface in this and the
Athena Surveyor (due
in 2003) missions;
these will select and
store samples ready
for return to Earth for
analysis. The Thermal
Emission
Spectrometer (TES),
and the Mini-TES
instruments are used
to give an IR map of
the surface of Mars as
the orbiter scans the
planet. Just as IR
telescopes can give
long distance spectra
of a planet’s molecular
make-up and hence
provide indications of
what gases, water
vapour, organic
molecules etc. are
present, this device
gives a close-up view
and will identify for
example the IR
emissions of any
chlorophyll that might

Figure S - The Europa Orbiter.

Radar measurements will enable the orbiter to determine if and where
there is an ocean beneath Europa's ice surface so that an under-sea probe
can be sent to search for life.

be present in plants or
certain algae, water on
the surface as ice, and even
different types of rock which
reflect different spectra of IR
radiation. IR radiation is
effectively a measure of
thermal energy.

Europa

Perhaps the most dramatic
and ambitious project is the
one planned for Europa - the
fourth largest of Jupiter’s
moons. Europa is of particular
interest as it is believed there
may be an ocean beneath an
icy surface, and life might be
fuelled by thermal vents like
those found beneath the
Earth’s oceans. It could be the
most likely place to find
evidence for the evolution of
extra-terrestrial life forms.
Although the surface is icy (the
atmosphere is not thick
enough to prevent heat loss),
having a temperature of
around -160°C, it is believed
there is a liquid ocean below
this ice, heated from the
interior possibly by the friction
of the rocks flexing caused by
the gravity interactions
between Europa, Jupiter, and
Jupiter’s other moons, This
also means there could be
underwater vents which
release minerals and heat like
the deep sea vents or ‘black
smokers’ at the bottom of
Earth's oceans, providing
conditions suitable for similar

organisms to evolve. The
mission to Europa would be in
two parts. The first, planned for
2003 is the Europa Orbiter
which will include an altimeter
capable of detecting any tidal
changes in the height of the
possibly one kilometre deep
ice layer, indicating the
presence of the liquid ocean,
and radar which will penetrate
the surface to determine
whether the ocean completely
surrounds the centre of the
moon or if there are land
masses. This Radar Sounder
instrument uses the same
principle as normal radar
(Radio Detection And Ranging)
used in creating the screen
images familiar in ground-
aircraft airport control. A
transmitter emits radio waves
aimed at the surface of interest.
These radio waves are reflected
and scattered by different
objects at and below the
surface. By analysing the
radiation reflected back to a
receiver, and its relative timing,
information about the shape
and material of the layers and
objects can be inferred.

If an ocean is present then a
second mission will send a
probe and a robot submarine
system which will be landed on
the surface using a retro rocket
and balloon system like that
already used to land a rover on
Mars. The probe, using power
from a nuclear generator and

solar panels would melt its way
through the ice and the
submarine would be free to
roam the under-ice ocean,
using temperature, pressure
and chemical sensors to follow
gradients to an undersea vent.
Searchlights, cameras and
microscopes would look for life
around the vent on the ocean
floor, possibly providing
pictures of our first encounter
with extra-terrestrial life.

Conclusion

Within the next ten years we
might have encountered life on
another planet, found evidence
of extinct life on yet another,
and grounds 1o believe it exists
around another star. Space
based astronomy will have told
us in more detail how galaxies,
stars and solar systems are
born, develop life, die and are
re-born. Astrobiology is the
beginning of a new age of
discovery.

Web Sites

An indication of the current
interest in astrobiology is the
number of web sites on the
subject. A straightforward
search for ‘astrobiology’ will
yield many interesting sites.
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Simple LED effects

AS

_ Gavin Cheeseman describes some simple LED based
stwe season

-~

ith the festive season

upon us, it is once

again time to sort out
the decorations and look at
some ways of introducing a
little seasonal cheer. Lighting
elfects are always popular and
can be a good way of adding
some additional sparkle to
decorations.

LEDs have been chosen
primarily because they are low
power, low voltage devices and
do not pose the same potential
hazards as mains operated
lamps. A variety of effects may

he creaied by flashing the LEDs,

sequencing or triggering them
from an external source such as
music.

Basic Effects

A simple on/off flashing effect.
this can be quickly and easily
created using ordinary flashing
LEDs. These devices
incorporate the control circuit
in the LED itself and are ideal
for small displays where only a
few LEDs are required. No
additional circuitry is needed
other than a basic power
supply. LEDs are available in a
variety of colours. These
devices are ideal for simple
applications such as use with
small decorations but if vou
require more complex effects
such as switching LEDs in
sequence, a different approach
will be necessary.

Sequencing
A variety of effects can be
created by flashing the LEDs in

..-.lightitlg %@’B‘—‘féﬁf or. the

a preset sequence. Simple
sequencing eftects may be

produced using off the shelf
logic ICs as illustrated by the
block diagram in Figure 1. The

final effect depends on the

phvysical arrangement of the
LEDs. For example, ten LEDs
may be arranged in a circle and
driven from a decade divider IC
preferably using the appropriate
buffer. This creates a rotating
effect. If the LEDs are arranged
in sequence in a straight line a
‘scanning' effect may be produced.
Arranging LEDs in 2 matrix
allows graphics and text to be
displayed. A microprocessor
based system is often used to

control this type of display.

Sound Operated

Systems

Sound-to-light effects used in
discos. These normally use
coloured mains powered spot
lamps but there is no reason
why similar effects cannot be
produced on a smaller scale
using LEDs. Again there are a
large number of variations on
this type of effect. The circuit

may be arranged to light

different LEDs depending on
the volume of music or the

i frequency content. Alternatively,
a sequenced lighting effect may
be designed to trigger to the
beat of the music.

Before we do this we need to
couple the sound source to the
lighting effect circuit. There are
two ways to achieve this.

The first involves connecting
the input of the control circuit
directly to the output of the
power amplifier via an
appropriate audio transformer
or other suitable coupling
device. The signal can often be
tapped off at the loudspeaker
terminals, and because of the
high signal level available, the
input to the control circuit does
not have to be particularly
sensitive. It is. possible to
power the whole LED effects
circuit from the audio
equipment avoiding the need
for any additional power supply.
Making a direct connection to
the amplifier will inevitably effect
the audio to a greater or lesser
degree and for this reason may
not be popular with audiophiles.

A second method is to keep
the lighting effect separate from
the audio source using a
microphone. With this arrangement
no direct electrical connection
to the sound source is required.
The circuit does need its own
power supply and an additional
input preamplifier is required
ahead of the trigger circuit.

Choice of LEDs

As a quick browse through the
Optoelectronics section of the

Maplin Catalogue demonstrates.

there is an enormous range of
different LED types.
Specifications vary considerably
with LED tvpe and colour. For
example. a typical standard LED

will operate happily at 10 to
20mA. However a low current
type may only require 2mA or
less to produce a similar level of
brightness. Blue LEDs usually
have a considerably higher
forward voltage drop than the
other types and it may be
necessary to adjust the value of
current limiting resistors 10
allow for this.

Practical Circuits

The following circuits are
simple but still create some
interesting effects. The circuits
are relatively easy to construct
and use common components.
In fact many people may
already have sthe components
in their junk box.

LED Sequencer

This circuit will drive up 10 32
LEDs arranged in four groups.
The unit lights each group in
succession. The operating
frequency of the on-board clock
may be adjusted to give the
most desirable switching rate.
The clock rate is also varied by
a second oscillator 5o that the
switching rate is continuously
changing. The circuit will also
accept a trigger input from an
external source.

Circuit Description
The circuit diagram of the LED
sequencer is shown in Figure 2.
Capacitors C1, 3, 4,6 and 8
provide supply rail decoupling.
ICIa and associated
components form a simple low
frequency oscillator. Two
outputs are taken from the
oscillator. The analogue output
from IC1 pin 2 is buffered by
IC1b and fed 1o the voltage
control input of the clock
oscillator based around IC2. A
second (square wave) output,
taken from ICI pin 1 is used to
switch TR1. At periodic
intervals, TR1 effectively
connects C53 in parallel with C7
(the timing capacitor for 1C2).
As a result the operating
frequency of IC2 is continuously
changing. and, in addition,
periodically switches from low
speed to high speed. The
output of IC2 is made available
on terminal P6. In normal
circumstances the output at P6
is connected directly to the
input of 1C3, a decade divider.
The outputs of 1C3 switch in
strict numerical sequence each

Clock
oscillator

Decade
divide or
ripple
counter

Buffer

Fig 1. Block
diagram of an LED
sequencing circulit.

Vo

LEDs
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Fig 2. LED Sequencer circuit diagram. N.C. = Not Connected

time a clock pulse is applied o
the IC input. Normally the
device will sequence through
outputs 0 10 9, but for the LED
sequencer only four outputs are
required. For this reason, the
device is wired to reset 1o 0
when output 5 (1C3 pin 10)
switches high. Each of the four
outputs (0 to 3) are connected
to a transistor switch. The value
of the collector resistors has
been selected to allow four
LEDs to be connected to each
output. Each transistor handles
two outputs and will therefore
switch eight LEDs.

Construction

All of the circuits detailed in this
article can be constructed on
matrix board or printed circuit
board. It is sensible to use DIL
sockets for the 1Cs.

1t is recommended that all

(NE555). This device draws
pulses of current and if not
correctly filered these can find
their way into other sections of
the circuit.

As always, observe the correct
polarity when connecting
clectrolytic capacitors and
semiconductors. Reverse
polarised ICs and electrolvtic
capacitors will normally be
damaged irreparably so please
take time to double check all
connections. The polarity of
LEDs is indicated by the length
of the leads and the shape of
the case. The cathode
(negative) is normally the
shortest of the two leads and is
also often indicated by a flat
edge on the LED case.

LED Connection and
Other Wiring Issues

The physical

wire for the LEDs. As can be
seen from the wiring diagram,
the +V return on terminal P15
is common to all LED groups. It
is NOt necessary to run a
separate wire from P15 to each
group. The positive (anode)
end of each group can be
connected at different points
along the same conductor as
shown in the wiring diagram.
The value of the series resistors
are calculated for groups of four
LEDs in series. The number of
LEDs in series in each group
may be changed but only if the
value of the series resistors is
adjusted so as to maintain the
same current. If the resistor
values are not changed, fitting
less LEDs will result in a higher
current through the LED and
may result in damage,
Terminals P3 and P6 are

oscillator outputs and P4 and P5
are external inputs. When these
are not in use P3 is linked to P4
and P53 is connected 1o P6. If
there is no intention to use
these inputs the connections
can be made permanent
without the need for any
physical terminals.

Power supply
requirements

The circuits described in this
article are designed to run from
12V DC supplies. The power
supply must have enough
current capability. A 12V S00mA
DC supply will run all of the
circuits with room to spare. The
power supply must be able 1o
deliver enough current to blow
the fuse quickly in the event of
a short circuit. If not, alternative
protection must be provided to
prevent damage to the

arrangement of the LEDs

connections between . circuit power supply
components are as short as will depend on the final should a fault occur.
possible. If instability problems application ‘f“d Ly AL The DC output of the
are going to oceur they will |)r()h:.1hl)"as important as P14 o HHCH— power supply must be
probably originate in the the circuit design itself. L o pa > U fully isolated from the
operational amplifier stages due Basic connection Link |:_° 7 P13 0 AR mains supply for safety
to the high voltage gain in these | information for the LED P12 o] reasons. Batteries may
sections of the circuit. Try to sequencer circuit is LED sequencer SRR/ be used for installing a
. L o oy b . ircuit P11 00— H H ‘ o
avoid unwanted coupling shown in Figure 3. G Pl alal) Ilghung cffcu.wherc no
hetween op-amp outputs and Please do not forget the P10 0 mains supply is
inputs, and run a separate set of § fuse: this provides an uk [[2F° qvudd available.
g g N el —o P6 P9 o
power supply connections to important safeguard if ARl
each stage from the power there is a fault in the P oS HSHSHS Testing
supply input pins, circuit. You may also ST I v Before applying power,
Decoupling is important so a wish to fit a power 9 9 a2l double check all
100nF ceramic disc capacitor on/off switch in series PO LEDs connections. The
should be connected across the with the +V power F type pasitive power supply
power supply rails close to each supply line. Most single line (+V) connects to
IC (C3, 6, 8). In addition, a pole switches are +‘2;’ ov terminal P1 and the
100uF 16V electrolytic capacitor suitable but check the supply negative supply line
(C4) should be connected rating before buving, Fig 3 (OV) connects to P2.
: . ¥ . LED Sequencer wiring diagram. : .
across the supply close 1o 1C2 Use ordinary hook-up ¢ ng When power is applied,
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the circuit should start to switch
on LEDs in sequence.

The average current
consumption can be checked
with a meter and should not
exceed 100mA when the circuit
is working correctly. If a higher
current level is measured,
disconnect the power supply
and check over the circuit
looking for short circuits and
reverse polarised components.

When the circuit is operating
correctly try adjusting the
variable resistors to check that
they have the correct effect on
the operation of the circuit.
First adjust VR2 which adjusts
the frequency of the on-board
clock oscillator so varying the
relative rate at which the LEDs
sequence. In addition, the
frequency of the clock oscillator
is continuously varied by IC1.
This operates in two ways.
Firstly, the clock oscillator is
periodically switched between
high and low frequency settings
every few seconds. In addition
to this effect, the frequency is
gradually adjusted by an analogue
waveform applied o the voltage
control input of IC2. The rate at
which the frequency of the clock
oscillator is varied is set by VR1.
The overall effect is that the
circuit sequences through the
four groups of LEDs at a varying
rate.

Housing

The LED sequencer circuit may
be housed in a small plastic
case of suitable dimensions.
The case should be fitted with
an appropriate power socket to
suit the output connector on
your power supply. Wiring from
the circuit to the LEDs may
either be soldered directly to
the terminals or via a suitable
socket. DIN sockets are quite
useful in this application.

Applications

The LED sequencer can be used
in a wide range of applications.
For example, you can create
your own Christmas decoration
designs incorporating LEDs.
Firstly draw a design on a piece
of board (Figure 4). The LEDs
may then be mounted through
holes drilled in the board at
suitable points. The control
circuit may be mounted on the
back of the board so avoiding
the need for long wiring runs to
the LEDs.

The effect created is very
much dependant on the LED
positioning. For example, a
group of eight LEDs may consist
of devices of one colour with a
different colour used for each
group, or aternatively, LED

colours may be mixed. Similarly,
the LEDs may be positioned in
the same sequence that they are
switched or arranged randomly.

Modifications and
Additions

The LED sequencer circuit may
be triggered from an external
source instead of the on-board
oscillator. An interesting effect
can be created by triggering the
circuit from a music source.
This may be easily achieved by
removing the connection
between terminals PS and P6 of
the LED sequencer circuit, and
connecting the output of the
Sound Trigger circuit shown in
Figure 5 to PS. The wiring
diagram is shown in Figure 6.
Although the sound trigger

Fig 5. Sound trigger circult diagram.

L/——o PS
oo Ps

cmal P3 Sound trigger
P! P4 circuit

P1 P2

9 9

S1 P7 O—
P8 O

-
Unkl:
o P4

LED sequencer circuit

s2 —O PS
—o Pe

P15 O—

o HEHE S
4

/A /A7
P13 0—
YTl
P12 0— !
7/
P11 0—

HSHsHeHS—
VA A [

P9 O— 4
Uyl LTy
P8 O—

77/

P7 O—

sequencer.

NC = Not connected fuse

Fig 6. Wiring the Sound Trigger circult to the
LED 5

+12v OV

Power
supply

STl
LEDs

circuit and LED sequencer are
shown as separate units, there
is no reason why both circuits
cannot be constructed on a
single circuit board.

A switch is fitted to PS5 1o
allow selection of either the
internal or external trigger
source. The circuit is a simple
preampilifier with an unsymmetrical
output. A crystal microphone is
used to pick up the sound from
the music source and therefore
no direct electrical connection
is necessary. Switch S1 on the
wiring diagram is used to sclect
different frequency response
characteristics. This effects the
way in which the unit triggers
from an audio source. With the
switch closed, the gain of the
ampilifier is reduced at high
frequencies and the circuit
responds more to the bass
content of the music,

With the addition of the
sound trigger circuit, the LED
sequencer can be used to
create mini lighting effects.

Driving More LEDs

More experienced constructors
may wish to increase the
number of outputs available
from the LED sequencer circuit.
This may be done relatively
simply by connecting additional
transistor switch stages to the
unused outputs of IC3 (pins 1,
5,6,9, 10 and 11 of the device).
In this case the connection
between IC3 pins 10 and 15
should be removed and pin 15
connected to OV. Up to ten
groups of LEDs may be
sequenced. Do not attempt to
carry out these modifications
uniess you are fully familiar with
the operation of the circuit.

Other Sound Operated
Effects

When the LED sequencer is
triggered from a sound source
it will simply sequence the LEDs
at a rate determined by the
amplitude and frequency
content of the music. Another
LED effect that can be simply
created are groups of LEDs in a
similar manner to that of a
bargraph display dependant on
ambient sound level.

Bargraph Effect
Circuit

This circuit may be used on its
own or in combination with the

b o
\ . N
- \ Ve
e L
M~ X -
< “ ,.
R 4
Q
-4 ¢ h
- @
7 o
P [C o
_»
Fig 4. Hlustration showing
how LEDs may be
positioned using a simple
line drawing.
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¢ Ifthe sound source is

i continuously changing (music

i or speech) the LEDs should
flash on and off continuously

100uF

; depending on volume.

mo | . VAN RAVAN
[ o AV o lE.lfsflng the Bargraph
L ™ LJ :

%nrD RRAVAN RUEAVAS i The simplicity and relatively
o > oo w !ow cost of [hls: circuit make it
© ideal for use with small
decorations. A number of these

Rt

ton units thoughtfully scattered

i around the room provide extra

i sparkle to a party. The unit may

i be powered from a battery for
portability, but because of the
current drain of IC1, the power
should be disconnected when
not in use. The switching
thresholds of the transistor
stages may be adjusted by
madifying the value of resistors

8 .3
[};-m—
|
29
i | &8
F]

Fig 7. Bargraph Effect circuilt diagram.

LED sequencer circuit
described above. The circuit is
intentionally simple but can be
quite effective.

How it Works

The circuit diagram of the
bargraph effect is shown in

controlled by
the value of the resistors
connected to the base of the
transistor and is different for
each of the three switching
stages. Hence, TR1 switches on
at a lower sound level than TR3.

Construction and

not be lit. Slowly increase the
volume of your sound source.
LEDs ILD1 - LD4 should be the
first to light. As the volume is
increased still further LDS - LD8
should begin to light followed

© by LD9- ID12 (the least sensitive).

transistor The circuit has the same R7, R10 and R13. Increasing the
switching stages, : power supply requirement as resistor value will make the
each controlling :  the LED sequencer (12V DC) unit more sensitive and
a group of four and may be powered from the decreasing the value will
o p3 LEDs. The i same supply when the two reduce the sensitivity. The
Crystal Bargraph effect ransistors i circuits are being used together values shown are not
B O pq  Circult board SW“Ch. on when (as long as the power supply optimised and some
there is sufficient can deliver enough current). adjustment may be necessary
P1 P2 voltage at the Terminal P1 connects to +V to suit different operating
? 9 base to forward and P2 connects to OV A wiring environments.
bias the base- diagram is shown in Figure 8.
200mA emiter junction To test the circuit you will
F type allowing require a suitable sound source;
fuse current 1o flow. a radio or the home hi-fi are
Fig 8. Bargraph The point at P
Effect Wiring which this fine. Apply power to the circuit
Diagram. +12V OV L and observe the LEDs. With no
occurs 1s sound input the LEDs should

Figure 7. The signal from a Testing
microphone connected between Most of the constructional
terminals P3 (input) and P4 requirements discussed above
(OV) is fed to a simple amplifier for the LED sequencer also R1 29K 1 M22K
comprising IC1 and associated apply to the bargraph effect. R2, 4,9, 10 1 a M100K
components. The output of the Please read this section before R3, 5, 6 10k 3 M10K
. o . : A R7, 8 im 2 M1iM
amplifier is fed to three constructing the circuit. R1 1k 1 M1K
R12, 16, 20, 24 5k6 4 M5K6
213. 17,21, 25 56k 4 M56K
BARGRAPH EFFECT CIRCUIT PARTS LIST 34 3one0,3 280R 8 sk AoR
VR1, 2 Hor Encl Preset 1M 2 UHOSK
RESISTORS
R1,2 3,6,7,10,13 1k 7 M1K :
R4 iM 1 MiM : C1,4 GenElect 100gF 16V 2 AT40T
RS 100k 1 M100K |: | €2 GenElect 10uF 63V 1 AT77)
FR(S, 11, 14 %%)R 3 M&g&g C3,6,7,8 mldc:cye?m'f 16V g WYV';.SISEI
1
R12 4k7 1 M4K7 Cc6 Ceramic 1(%nF 1 BX030
CAPACITORS { | SEMICONDUCTORS
C1,5 GenElect IOOEF i6v 2 AT40T IC1 TLO82CN 1 RA71IN
C2,4 Minidisc 0.1uF 16V 2 YR75S : IC2 NES55N 1 66W
C3 GenElect 10uF 63V 1 AT77) IC3 HCF4017BEY < XO9K
CONDUCTORS TDF%1 5 Bnég%gs % 1
SEMICOND:! *
IC1 LF351N 1 30H 5mm Red LED 8 gg
TR1-3 BC547 3 14% 5mm Green LED 8 WL28F
5mm Red LED 4 7 5mm Orange LED 8 WL29G
gmm erﬁen EB 2 WL3W|28§ 5mm Yellow LED 8 WL30H
mm Ye
o MISCELLANEOUS
MISCELLANEOUS P1-P15 Pin 2145 { 15 Pins FL24B
P1-4 Pin 2145 4 Pins Fl1248 DIL Socket 8-Pin 2 BL17T
DIL Socket 8-Pin 1 BLATT DIL Socket 16-Pin 1 BL19V
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 Video & RGB

Martin Pipe improves upon to this
popular Velleman video processor kit

.

ake half a day or so to
Tconstruct a Velleman

K4600, and you'll end up
with quite a handy video tool.
Among its most important
facilities is the ability to modify
the individual red, green and
blue levels of a composite or S-
video input signal. Why would
you want to do this? There are,
in fact, two applications here. If
the white balance of your
camcorder wasn't set properly,
then your movie might have a
red or blue colour cast. The
K4600 allows you to tweak out
the tint, resulting in a more
natural picture. Sometimes,
though, a deliberate colour
imbalance can be used for
creative effect - the K4600 can
help here too. Adding a red tint
gave the impression of a
Martian landscape, or the
interior of a submarine at full
‘red alert’. Turning up the blue
level gives the illusion of cold,
while a tweak in green level
helps to make human faces
more alien. If RGB colour
correction isn't needed, it can
be switched off with a front-
panel toggle switch. The
K4600's brightness, colour
saturation and contrast
controls, which cannot be
switched off, have similar
corrective and creative benefits.
Brightness and contrast
adjustment could, for example,
enhance movies shot in low-
light, while colour adjustment
could ¢ither accentuate pale
colour or - with the control

The constructed Velleman board, before modification

L

turned the other way -
eliminate it completely and
give movies (or flashback/
dream sequences) an *old-time’
feel.

Internals
Basically, the K4600 splits up a
standard 625-line 50 field-per-
second PAL colour video signal
into separate red, green and
blue components. These are
modified by the front-panel
controls, and then combined
back into a

could also feed a RGB monitor,
thus converting it into a display
capable of handling composite
and S-video signals. I have, for
some time, partnered the
K4600 with a professional
Barco monitor - which doesn't
have an S-video input.
Remember that many TVs,
particularly older ones, don't
have an S-video input and
won't deliver the full benefit
from DV, SVHS and Hi-8
equipment. As long as the TV
in question has a RGB-
connected Scart (or some
other form of RGB input) you
should be OK.

Other Possibilities

The path between the RGB
signals and the PAL encoder
can be broken in another way.
Velleman has made provision
for an external 625/50 RGB
source - home computers,
satellite decoders and teletext
boards - to be converted into
PAL form. To this end, there are
details in the instructions, drill-
out markings on the rear-panel
label and component positions
on the PCB. The PAL encoding
circuitry built into the BBC
computer was awful, which is
possibly why so many serious
users plumped for an RGB
monitor. If you still have your
Beeb, get better pics from the
K4600's PAL encoder - and give
your old RGB monitor
composite and S-video inputs
into the bargain! To take
advantage of this, you'll need
to buy a 4-pole (R,G,B and
sync) changeover switch that

allows you to feed IC7 from the
internal PAL decoder or an
external RGB source. I have
found Maplin’s FHO8J ideal for
the purpose. There’s little
space on the back panel for a
Scart RGB input socket - but 1
find a 9-pin ‘D’ socket is more
than adequate. If the encoder
is to be fed from an RGB
source via Scart, the
appropriate cable could always
be made. On the subject of
cable, I find XR23A (four
individually-screened cores)
ideal for making up RGB
cables.

That’s not to say that the
K4600, as supplied, isn't
without its limitations. The
most obvious? Although it has
composite and S-video inputs
(switchable from the rear
panel), the output is
composite-only. In other
words, the full pictorial benefit
from your digital or high-band
camcorder is not realised,
particularly if your VCR is a
high-band model. Fortunately,
the circuit around IC7 can be
easily modified to deliver
separate chroma and luma
outputs of the appropriate
level. There’s an added bonus
100, if you modify the K4600 to
accept an external RGB input.
Some entry-level DVD players,
many free-to-air enthusiast-
grade digital satellite receivers
and all of the currently-
available Sky Digiboxes only
give you an RGB and
composite output. Feed the
K4600 with the unit's RGB
output, and you'll get an  S-

colour video
signal. The
internal
topography of
the K4600 -
reproduced in %
Figures 1 and 2 -
lends it to other
applications,
too. For a start,
you get an
output that
contains the
separate red,
green, blue (and
synchronisation)
signals before
they go back
into the
recombiner (a
MC1377 PAL
encoder chip,
IC7). Although
Velleman
intended this
feature to be
used with its
video digitiser,
these outputs
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for this, which we’ll
vage[ e describe shortly. Note
—Y - ] - y . ~ 60 ..
le 1 fireo =0 2 that most of Sky Digital's
TT oscout 3' B output is not
" n ..
Rse 1 1 Macrovisioned, and can
“T TT™ be recorded without
RAMP GEN L J
INTERNAL / EXTERNAL RGS = C 16 ' o 1 [hes¢.: prpblems g worth
— [ i =0 bearing in mind if you
SYNC SYNC 7 ca ) .
svncael '_'7"—1_“‘“:3 T want to build up your
°"°“1. f cmomaout A2 O L, own collection of
, iy 8 LI of———— I Friends, Simpsons or X-
REDWes . f c:zesu 7 f Files episodes.
GND & — > MC1377 c17
oneenmiels e o a0 LU —
ooy ol p. wue Buffer Board
BLUE N o - | | LUMAOUT, 2L, s M
S ——————— any older D2-Mac
“';1 9" Um n“’ N —{20 . T decoders, notably those
el 14 sveue|. ° aze that started life as BSB
— v cowe] receivers, employ the
: . ceo < MC1377 for RGB-to-PAL
| | reuTcaw v “f}—c=pevoeoou|  conversion, and this
_cea _jcse _f_ ’ 14 -sw 10| —* modification can be
TTT i L Lo applied to such
S VIDEO uipment. The change
1 { VA2 €q p! 0 14
VR orr g g I et essentially involves taking
'"vm’ﬁ—'I;I_ 1 L] cnes lcso csim= S3ceel¥e; [Jerout]  the chroma from the
°"T T T Tew IT L' TT MO output of IC7's bandpass
" T ™ e | transformer (L4 in Figure
. - - o aoon) 2), and buffering it. This
wgo:g:-_]_ — buffered signal can be
» + passed to pin 4 of a
Figure 2. Circuit diagram of Velleman K4800's PAL-encoding section standard S-video mini-
DIN socket. A simple

video output that can be routed
to a Super VHS VCR. Note that
most DVDs, and all Sky Digital
pay-per-view broadcasts, are
Macrovision-encoded, and will
result in an unstable picture.

This is a pity, since being able to
route an other AV source into
your TV via the VCR’s line input
could be useful, particularly if
your TV is only equipped with
one Scart socket. There’s a fix

In the prototype, the buffer board was held in place by the
SVideo terminal’'s ground pins. The pins used as the fasteners
serve another function - they are connected to the buffer's

ground points
FROM L4
c
TOPMN 10, ICT O~ T J-
= GND
Figure 4. Circuit diagram of S-Video buffer

changeover switch
(Maplin FH98G, for example)
determines whether the
chroma is fed back into IC7 (in
this position, you get a colour
composite output through J2,
as before), or whether it's

Close-up view of S-Video
socket and composite/S-Video
switch wiring

Ly

‘e »
- .Qb
e g

Jow4 NwwITIA \_/
Another point from which you
can obtain the 12V DC supply
for the buffer board

In my unit, | replaced C17 with
PCB pins - the wires to the
buffer and switch would, In
turn, be connected to these

passed to the buffer. In the
latter position, no chroma is
returned to IC7 and its
composite video output (which
is passed to J2) becomes a
luma-only output instead. Pin 3
(luma) of your S-video mini-DIN
is hence wired in parallel with

£ )2. The buffer, the schematic of

which is reproduced in Figure
4, can be constructed on 4 tiny
piece of stripboard (1 used a
small section of JP54)).

The board could be easily
attached 1o the S-video socket.
Indeed, in the prototype, PCB
pins were used as both board
support and ground connection.
The 12V supply could be
derived from the positive side
of C79 (47_F). In the prototype,
the chroma in/out connections
were easily obtained by simply
removing C17 (1uF), and
soldering the wires to the
vacant pads. To prevent loading,
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Figure 3. Component layout of Velleman K4600 PCB
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S-video mini-DIN connections
(View from solder side of socket)

Pin 1: Luminance (Y)

Pin 2: Luminance (Y) ground
Pin 3: Chrominance (C) ground
Pin 4: Chrominance (C)

Figure 5. The pin-out of
the 4 pin mini-DIN socket,
as used for S-Video
applications. Plugs and
chassis sockets are
available from Maplin

don't connect equipment to
both S-video and composite
outputs! In any case, you
wouldn't get Y/C and
composite simultaneously
anyway! The S-video socket
wiring is given in Figure S,
while the Scart pin-out is
shown in Figure 6. S-video
connectors are nothing more
than 4-pin mini-DINs, which
are available from Maplin. The
order code for the socket is
JX08J, while the plug is JX02C.
Note that Scart plugs are also
available from Maplin - the
order code here is FJ41U. DC
voltage interconnects were
made via standard 7/0.2
insulated wire (e.g., black
BLOOA), while the high-quality
XR88V screened cable was used
for video interconnects.

The K4600 will defeat the
Macrovision copy-protection
action applied to some
composite video sources,
thanks largely to the sync
processing conducted by IC4
(described later). It is also
possible to defeat Macrovision
on sources capable of
providing an RGB output. The
external input, as recommended
by Velleman, involves passing
the R, G, B and sync channels
directly to via an optional four-

Scart connections

(View from solder side of connector)

source switch.
The output of
the switch

@

Pin 01: Audio output R

Pin 02: Audio input R

Pin 03: Audio output L

Pin 04: Audio ground

Pin 08: RGB Biue ground

Pin 06: Audio input L

Pin 07: RGB Blue input

Pin 08: AV mode switching

Pin 09: RGB Green ground

Pin 10: Data/RGB vertical sync
Pin 11: RGB Green input

Pin 12: Data/RGB horizontal sync
Pin 13: RGB Red ground

Pin 14: Data ground

Pin 16: Fast blanking
Pin 17: Composite video output ground

Pin 19: Composite video output
Pin 21: Ground (shieid)

AV equipment

Pin 186: S-video chrominance/RGB Red input

Pin 18: Composite video/S-video luminance input ground

Pin 20: Composite video/S-video luminance input

Figure 6. Pin-out of the Scart connector,
which Is common on TVs, VCRs and other

should be fed to
the pole of SW4d
that corresponds
to its 'internal’
selected position.
The sync channel
from the external
RGB input
should be routed
to the other pole
of SW4d, which
is switched in
when SW4 is
flicked to its
‘external RGB
input’ position.
The common
output of SW4d
should be fed to
the other side of
the broken signal
path (i.e
C61/C56-R22).

pole switch (see SW4 in Figure
2). To defeat Macrovision, the
circuit has to be modified so
that the sync channel of the
RGB device (from Scart pin 19)
is passed through the K4600's
TV processing circuitry. The R,
G and B channels are passed
directly, as before, to IC7 from
the switch. The internal/
external RGB switch, SW4,
simultaneously switches the
four signals, including syncs.
Bypass the latter with a wire
bridge, so that IC7's sync input
(pin 2) is always fed from T6
(which buffers the sync from
IC4). The portion of the
internal/external RGB switch
that once switched syncs - we'll
call this SW4d - should now be
used to select which source
(external RGB sync, or internal
S-video/filtered-composite
luma) feeds IC1 (via C61) and
IC4 (via C56 and R22). The
luma signal path should be
broken just after the rear-
mounted S-video/ composite

Close-up view of the buffer and switch wiring

Once you've
done this, you'll be able to
enjoy all of the original features
of the K4600, plus trouble-free
monitoring of DVDs and Sky
Box Office via your VCR. It has
to be said that such sources
can be recorded, but you
should - of course - be
careful to observe copyright
restrictions where they apply.

How the K4600 Works

This kit makes considerable
use of TV chips in its signal
processing department. As a
result, spares are universally
available (check out the ads in
specialist magazines like
‘“Television’). The composite
video signal is fed into a
passive filter (made up of RS,
R11, L2 and CV1) that removes
the chroma (colour)

i information to vield a luma-

only (black and white) signal.
Half of SW1 selects either this
filtered signal, or the luma
component of the S-video
input, and passes it to IC1

—

(TDA4565 - we'll discuss this

i device shortly) and IC4

(TDA2595). Although IC4 - a
*horizontal combination’ - has
many functions within a TV set,
its main one here is to strip out
the video sync signals, which
are used to provide a timebase
for the other components. The
horizontal oscillator, which is
phase-locked (‘flywheel’ line
syng, as it’s known in the TV
trade) to the incoming sync, is
fine-tuned by RV7. Interestingly,
the not-inconsiderable amount
of sync processing within IC4
explains why the K4600 is so
resilient to input signals - and

why the unit can quite happily

defeat Macrovision-protected
video sources.

Most of the other TV chips
(IC2, 3 and 6) are timed by an
amalgam of sync and vertical
blanking information, which is
known as the ‘sandcastle’
pulse. This is also provided by
IC4. Because the TDA2595 is a
TV chip, some of its feedback
signals are intended to be
derived from the set's high-
voltage vertical and horizontal
output stages. This isn’'t
possible in low-voltage video
processor units - simulation,
however, is. Monostable
multivibrator MMO1 (half of
IC5, 4528) generates the
vertical blanking puise from the
TDA2595's horizontal sync
output. Another monostable
(MMO02, the other half of IC5),
is used to derive the composite
sync signal from the sandcastle
pulse. This is brought to the
correct level, and buffered by
T5/T6. Composite sync is
needed to drive the PAL
encoder chip (1C7, MC1377),
or any RGB monitor.

The other half of SW2 selects
the composite video signal, or
the S-video chroma, and passes
it to the colour decoder IC3
(TDA4510) via a filter made up
of C1/C4/C25/R30/13. This filter

Close-up of modified rear panel, showing S-video socket and
output selector
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The complotod modmcaﬂon Note also the external/internal RGB switch and external RGB socket

is designed to remove the luma
component, and one asks
whether it would perhaps
better placed prior to the input
selector switch - on the
composite side. After all, the
chroma signal of an S-video
feed doesn't (or shouldn’t!)
have any luminance content in
the first place. To aid set-up of
the 8.86MHz. PAL reference
oscillator (tuned by CV2),
there’s a board-mounted
‘colour lock’ LED driven by T1.
As an alternative, you could use
a scope. On a similar subject,
we would recommend setting
up IC7's 4.43MHz PAL reference
oscillator fine adjustment (CV3)
with a scope, should you have
one. Otherwise, it’s a case of
adjusting it empirically for the
most reliable colour lock on a
standard PAL TV,

Interestingly, the decoder
chip is (semi-) pin-compatible
with a multi-standard decoder
(the TDA4555). If you were to
specify one of these - plus
some extra components - you
could convert Secam to PAL,
and generate quasi-PAL signals
from NTSC sources like DVD
and laserdisc players. The
decoded output from IC3 takes
the form of a pair of colour
difference signals, known as B-
Y (or ‘V’) and RY (or ‘U").
They're then passed through a
semiconductor delay line (1C2,
TDA4665) - 64us (the duration
of one video line) of delay is
needed, as part of the PAL
decoding process. The next
stage isn't essential, but it does
result in better pictures with

less colour smear. Here, the
delayed signals are treated to a
process known as colour
transient improvement (CT1)
by IC1 (TDA4565). CTl is a
method of making the effects
of the PAL system’s limited
chroma bandwidth less
noticeable by sharpening the
edges whenever sudden
changes in chroma content
(transients, in other words) are
experienced.

The process introduces
some chroma delay, which is
also compensated for by IC1
(the luma signal input, from
SW2, is treated to a corresponding
amount of delay). The modified
U and V signals, and the delayed
luma, are fed into IC6 (a TDA3505
output ‘combination’ circuit)
where they're decoded by a
matrix to provide the red,
green and blue components. In
a TV set, these would drive the
guns via amplifiers. Indeed, the
TDA3505 has a feature that's
intended for TV grey-scale
tracking (in other words,
ensuring that colour levels are
correctly balanced, compensating
for possible tube variations). To
this end, there are red, green
and blue level adjustments. In
this design, they’re brought
out to front-panel controls
rather than the presets found
in TVs. IC6's brightness,
contrast and colour saturation
controls are also brought out
to the front panel - just as they
are with TV sets that employ
the chip. The R, G and B
outputs are buffered by T2/T3/
T4, which provide feedback to

@D ELECTRONICS AND BEYOND

the TDA3505's internal amplifiers.
More importantly, you get
drive signals for the colour
encoder (IC7). The latter
recombines the processed

signals - and the sync from T6 -

into a PAL composite one that
can be recorded, or displayed
on a monitor. Elsewhere in this
article, you'll find out how to
add an S-video output to IC7.
The buffers also provide a
RGB/sync feed that can drive
an RGB monitor - Velleman
provide a 9-way ‘D’ socket for
this purpose. if you've got a TV
with RGB Scart, you might find
that the K4600 gives you better
picture quality than the set’s
own decoder - it’s also a nice
easy way of adding a S-video
input to your equipment. If
vou were to modify the circuit
around the TDA4555, then you
could convert any RGB-
connected TV into a multi-
standard one. Most modern
TVs will quite happily lock into
the 525-line G0Hz lineffield rate
of an NTSC signal, while
SECAM uses the same 625 lines
and 50Hz of the UK's PAL
system anyway. Without the
appropriate colour decoding,
though, all you'll see with a
SECAM source is a
monochrome picture.

PARTS LIST FOR S-VIDEO MODIFICATION

RESISTORS
R1 3k3 (M3K3)
R2 16k (M16K)
R3 8k2 (M8K2)
R4 33ohm (M33R)
R5 6k8 (MEK8)
R6 6.8ohm (MBR8)
R7 750hm (M75R)
CAPACITORS
Ci 1nF ceramic (WX68Y)
or use the original C17 removed from the main PCB)
c2 1nF ceramic (WX68Y)
c3 1uF/63V Electrolytic (VHO3D)
SEMICONDUCTORS
TR1 BC548 (QB73Q)
MISCELLANEOUS
Single-pole Changeover Switch (FHO8G)
4-pin Mini-DIN socket (JX08))
Stripboard (JP54))
Screened Cable (XR88V)
7/0.2 Black Hookup Wire (BLOOA)

K4600 Video RGB Processor, order code VF74R £109.99 inc. VAT




Electronics, PO Box 777, Rayleigh,

i Essex, SS6 8LL, in the UK.
Sln w - Os i Also note that most of the ICs
i described in this article are
i CMOS types with unprotected
‘ i inputs, and are thus highly
i susceptible to catastrophic
i damage from electrostatic
discharges when being handled;
i readers wishing to experiment
¢ with any of these ICs are
¢ strongly advised 1o take all
i normal ‘CMOS handling’
i precautions, including the
i wearing of a grounded wrist strap.
=
- Melody Generator
I - IC Circuits
E E “ E nA n n I in S.l)in T()-92 paCkageS' [ha[
are cach capable of playing a

Melody generator ICs are
sophisticated but inexpensive
®© 0 000000000 O0OOCOCOOGOOOGOOSOSIOOOSEOSOEOONONONONOOTOSTOEOS simple (up to 64 or 128 notes)
i melody. They are often used as

and easy to use low-fi ‘tune
plaver” devices, usually housed

Ray Marston presents - in this special feature article - . basic tune generators in greetings
N . s . ¢ cards or gifts, in toys and games,
‘ basic usage detaz,ls of a variety of popular low (’:ost - and in telephones and various
melody generator’ and ‘sound-effects generator’ ICs. . other electronic gadgets. The

three most popular ranges of

s emencial racie e : melody generator ICs are the
l}fa’s.[.)’cufl basic u Sagc : UMGGT series from UMC, the
UmesT darta’ article looks at E MGOT series f Micro.E. and
bottom view ﬁ'—] ) ‘ various low-cost melody ~— § =S CILSOINTITE (6 STy
A © generator and sound-cffects the HT 381xx'scnes.from Holtek;
= s UMesT '—.‘L . generator ICs and circuits that the rest of this section presents
3 =L . are particularly useful in simple practical usage mforman(?n on
~ T ! entertainment” or ‘fun’ i ICs from these three particular
® ¢ applications. All of these ICs are | F4N8eS:
] ¢ pseudo-linear types that contain
s1 . digial elements such asclock © The UMG66T Series
2 i generators and ROM-controlled
) . umesT |- | som i counter/dividers and tone/noise (UMC)
—_— [ I 5 % i generators, but are configured Figure 1 shows basic details
T - T i to generate analogue-type i of the UM66T melody generator
i output waveforms. i IC, which is housed in a 3-pin
2N3904 Note that most ICs of the i TO-92 package, can be powered
Ji ¢ various major types described i from a 1.3V 10 3.3V battery
© in this article are manufactured | supply, consumes a quiescent
- L outh 4 basic lication circutt i ina wide variety of sub-types Currelnt of less thfan ly.A,(and
gure ne and basic application circuits i (which each generate specific ¢ can play a tune of up to 64-notes
of the UMGET melody generator IC. i sounds or tuﬁes) that arr)e i (determined by the IC’s internal
intended mainly for use by i ROM). The diagram shows (in
bulk-purchasing commercial i (b) and () basic ways of using
i users, and that relatively few of  : the IC to make a complete
IC Part No. | Melody/Sound i these sub-types are available in -~ melody generator with either a
UM66TO1x | Jingle Bells + Santa Claus is Coming to Town :one-off quantities, from a few ¢ piezo sounder or a loudspeaker
+ We Wish You a Merry Christmas i specialist suppliers, All of the i output. Note in these and most
UM66T02x Jingle Bells i ICs used bv the author were i other melody generator IC
UM66T04x Jingle Bells + Rudolph the Red Nose Reindeer i obtained directly from the ¢ circuits that, after connecting
+ Joy to the world i manufacturers or from Maplin ~ : the supply by closing S1, the
UMB66T05x Home Sweet Home :
UM66T06x Let Me Call You Sweet Heart
UM66T08x Happy Birthday to You
UMB6T09x Wedding March (Mendelssohn) st I
UM66T11x Love Me Tender, Love Me True ] MeeT + 2 B8R
UM66T13x | Easter Parade pottom view g AN ]
UM66T19x For Elise w 10,F o ’
UM66T32x Cuckoo Waltz 3
UM66T33x Mary Had a Little Lamb
UM66T34x The Train is Running Fast i @ &
UMB66T68x It's a Small World :
Figure 2. Tune-play details of the five most popular English Figure 3. Outline and simple application circult of the ME6T
language sub-variants of the M66T IC H melody generator IC.
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Figure 5. Tune-play details of the five most popular
English-language sub-variants of the M66T IC.

st .
; P S =T,
== 13Vt wesT & S
= 3.3v - 2.
T- 1 | — sy HT381xx _j
3 D P‘em ' IO"F 1 Piezo
-I— sounder T 3 = S
® T
(A) (B)
-——0/ 4
S1 st
2 2
+ + M668T 1 8R % :+ HT381xx 3 8R
S — v
.— ;;Isvm E 104F 2 _ §V‘ ° T 104F J 4708
2N3904 2N3908
(8) ©
Flgure 4. General-purpose application circuits Flgure 6. TO-92 outline and basic application circuits of the
for the MGGT IC. HT381xx melody generator IC.
IC Part No. | Melody/Sound Duration LSO Song (Tune) Seriée | No. of Songs
M66T-02B | Twinkle, Twinkle Little Star 16.45 HEISIOA FTEIR19Z. | Stien ' Sange 25
HT3811A to HT3811G | Children’'s Songs T
M66T-11 Rock-a-bye Baby 21.6s ;
HT3812A to HT3812Q | Lyrical Songs 16
M66T-36 Old MacDonald Had a Farm 24.8s ;
'd Lik he Worl si 2 HT3813A to HT3813M | Christmas Songs 13
MOGT-205 | Pd Like to Teach the World 1o Sing g HT3814A to HT3814M | Popular Songs 13
M66T-214 White Christmas 49.5s Total = 74

Figure 7. Relationship between HT381xx IC numbers and the
general class of tune that they play.

melody plays once and then
stops; the supply must be
broken and then reconnected
to retrigger the IC.

The basic UM66T-series IC is
currently (at the time of writing)
manufactured in a total of
fourteen basic ‘English-language
Tune’ sub-variants (indicated by
the first two bits of a 3-digitletter
suffix to the main IC part number),
each of which plays a different
tune or abbreviated set of
melodies, as indicated in the
table shown in Figure 2. The
two most popular of these sub-
variants are the UM66TO08x,
which plays Happy Birthday To
You, and the UM66T09x, which
plays Mendelssohn’s Wedding
March.

The M66T Series
(Micro-E)

Figure 3 shows basic details
of the M66T melody generator
IC, which is housed in a 3-pin
TO-92 package, can be powered
from a 1.3V 1o 3.6V bauery
supply, consumes a quiescent
current of less than 1uA,
generates an internally limited
output drive current, and can
play a tune of up to 64-notes
(determined by the IC’s internal
ROM). The M66T IC has greater
output driving power than the
UMG66T type, and Figure 3(b)

shows a basic way of using it to
directly drive an 8-ohm speaker

when the circuit is powered

from a 1.5V battery supply.

Alternatively, Figure 4 shows
i basic ways of using the IC as a

melody generator that uses a
1.5V 10 3.5V supply and has

i either a piezo sounder or a
i loudspeaker output.

The basic M66T-series 1C is
manufactured in more than two
hundred sub-variants (each
indicated by a suffix to the main

: part number), each of which

plays a different tune or
abbreviated set of melodies.
The table of Figure 5 presents
basic ‘tune’ details of the five
most popular and widely

| available ‘English-language

Tune' ICs in the range.

The HT381xx
Series (Holtek)

The Holiek HT381xx series of
melody generator ICs (strangely
listed as the *HT3810" series in
the Holtek data book) is far
more sophisticated than the
UMG66T-series or M66T-series
devices, and is intended
primarily for use in telephone
and toys/games applications.
rather than in greetings cards.
The IC incorporates two tone

i generators and a ‘CHA’ sound
i generator, etc., and can play a

tune of up to 128-notes; the IC
needs a 2.4V to 5V DC supply,
consumes a typical standby
current of 10uA, and plays one
complete tune each time the
supply is connected to the IC.

The HT381xx series of 1Cs are
produces in both 11-pad ‘chip’
form (for use by bulk-purchase
companies) and in standard 3-
pin TO-92 package form. Figure
6 shows basic details of the TO-
92 package, plus two basic ways
of using the IC as a melody

i generator that uses a 2.4V to 5V
i supply and has cither (b) a

piezo sounder or (¢) a

loudspeaker output.

The HT381xx series of ICs are

¢ currently produced in a total of
i seventy-four sub-variants, each
¢ indicated by a 2-part (one

{ numeral plus one letter) suffix

¢ 10 the main part number; each

IC variant plays a different
English-language tune or

abbreviated set of melodies.
i The available tunes are, for IC

IC Part No. | Song (Tune) Series
HT3810B Happy Birthday to You
HT3810N London Bridge is Falling Down
+ The Training is Running Fast
HT3810W Old MacDonald Had a Farm
HT3811A Popeye the Sailor Man
HT3811G Mary Had a Little Lamb
HT3812A Greensleeves
HT3812G Love Me Tender
HT3813A Jingle Bells
HT3813E We Wish You a Merry Christmas
HT3813M Hark, the Herald Angels Sing
+ The 12 Days of Christmas
HT3814A You Are My Sunshine
HT3814K | Just Called to Say | Love You
Figure 8. Tune-play details of twelve popular sub-variants
of the HT381xx melody generator IC.
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numbering purposes, classified
in four basic "class’ groups: the
table of Figure 7 shows the
basic relationship between the
IC numbers and the general
class of tune that they play.
Figure 8 shows spedific tune-
play details of twelve popular
sub-variant ICs in the busic
HT381xx runge of devices.

Sound Effects
Generator IC
Circuits

Sound effects generator ICs
are sophisticated but
inexpensive and easy to use
devices that (usually) contain
both tone and white-noise
generators and are intended
mainly for use in toys and in
domestic gadgets such as
alarms and doorbells. Very
simple ICs of this tvpe generate
only one specific type of
sound; other - more
sophisticated - types can
generate several different
sound effects.

Holtek are the leading
producer of sound effect
generator ICs. and produce the
devices in both chip and
encapsulated versions, and in
both custom-programmed and
general-purpose form. The rest
of this section presents
practical usage information on
the most popular ‘encapsulated’
versions of various general-
purpose CMOS sound effects
generator ICs that are currently
available from the Holtek
range. When using these ICs,
note that many of them have
one or more "TEST' (T) pins,
which should be left open
when the IC s in normal use.
Readers seeking additional up-
to-date information on the
Holtek range of ICs can access
it via the Holtek Web site at

l:l = Piezo sounder

ov ov
(A) ()]

Figure 11. 8-pin DIL HT2812 plezo-output application

circults with (a) LED display and (b) envelope control.
The HT2812

- Ny V. S
Series (Holtek) ~ufr= ofloscy B S S

- A ourl] 4y [Joscz out[] 4 [Joscz
The HT2812-series ICs each ourd 2812 kv ourl] 2812 [key

generate a single sound effect Leo[]« 5[, envl e sOv.,
in an external speaker or piezo Yy ®
sounder: they operate from a resa1 7 e
2.4V 10 3.3V DC supply, Leo[] [Jour
consume i typical standby Voo [ 1 60t
N 5 A oh HT
current of 1A, have their main Kev[] g2 [INC
oscillator frequency controlled osc2[] O NC
by a single external ‘ROSC’ osc1[] (1 Vss
resistor, and feature built-in Testi[]7 8[] TEST2
envelope control and ©)
automatic power-off action. Figure 10. Alternative DIL IC pin-notation detalls avallable
The series is currently on the HT2812 range of ICs.

produced in nine popular sub-
variants, each indicated by a
one letter suffix to the main
part number: cach IC variant
generates a different sound
effect, as shown in the table of
Figure 9, which also shows the
nominal ROSC value for use
with each IC variant.

The HT2812 series are
produced in three alternative
package forms, as shown in
Figure 10. The 14-pin DIL type
has both LED output and
envelope-control (ENV) pins:
the 8-pin DIL type has a LED
output on pin-4 in the Figure
10(a) variant. or an ENV pin in

http://www.holtek.com. the Figure 10(b) variant. The
Rosc Value

IC Part No.| Sound Effect (nominal)
HT2812A Aeroplane 390k
HT2812B Rocket 220k
HT2812C Siren Il 390k
HT2812D Police Car 150k
HT2812E Fire Brigade 150k
HT2812F Siren | 390k
HT2812H Dialing Tone 390k
HT2812J Chicken Sound 62k
HT2812K Ambulance Sound | 390k

Figure 9. Sound-play and Rggc details of nine popular

sub-variants of the HT2812 sound effects generator ICs

basic action of the HT2812 is
such that - with the DC supply
wired to the IC - the IC
generates one complete sound-
play sequence each time the
IC’s KEY pin is briefly
connected to ground (VSS);

the LED pin pulses on and off
during the sequence, and the
IC automatically goes into the
standby’ mode at the end of
the sequence.

Figure 11 shows basic ways
of using 8-pin versions of the

3v Rosc

HT2812

m 33F 3v

j SwWi

—
ov

Figure 12. 8-pin DIL HT2812 speaker-output application
circult with envelope control.

v av

100R

2N2904

HT2812

Figure 13. 14-pin DIL HT2812 speaker-output application
circult with LED output and envelope control.
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Figure 15. Outline and pin
notations of the HT2813
range of ICs.

HT2812 to drive a piezo
sounder output, connected
between the IC’s two ‘OUT’
pins, and Figure 12 shows the
Figure 11(b) version of the
circuit modified to drive an 8RO
speaker output via a emitter
follower stage. Finally, Figure 13
shows a 14-pin DIL version of
the IC configured to give
envelope control, with both
LED and speaker outputs.

The HT2813
Series (Holtek)

The HT2813-series ICs are _
similar to the HT2812 type but
generate a different range of
sound effects and are each
encapsulated in a 16-pin DIL
package. Figure 14 shows basic
sound-play and ‘R’ resistor
value details of the five most
popular ICs in the range, and
Figure 15 shows the IC’s outline
and pin notations. Figure 16
shows the basic connections for
using an HT2813 IC with a
speaker or (shown dotted) a
piezo sounder output.

Rosc Value | Figure 14.
IC Part No. | Sound Effect (nominal) | Sound-play and
HT2813D | Ghost 120k sk
HT2813E Bird Song 1 56k sub-variants of
HT2813F Bird Song 2 56k the HT2813
HT2813G Cow 62k sound effects
HT2813H Little Dog 300k generator ICs.
—— - The HT2821
Veo  rest . Series (Holtek)
KEY [] ] osc2 i The HT2821-series ICs are
no o Hoscs i similar to the HT2812 type but
nel] Ne i each generate two different
N 1 Vss i sound effects (each controlled
ENVE .0 i by its own key switch) and are
out[]s 9[1 50t :

i encapsulated in a 14-pin DIL

package; they operate from a
2.4V 1o 3.3V DC supply,

i consume a typical standby

i current of 1uA, and have their
i main oscillator frequency

i controlled by a single external

‘Rosc’ resistor. The two most
popular ICs in the range are the
HT2821A, which generates
machine gun and bombing

sounds and needs a 180k

‘Rosc’ value, and the HT2821E,

i which generates brake and

i explosion sounds and needs a
i 560k ‘Rosc’ value. Figure 17

i shows the outline and pin

notations of the HT2821 IC,
together with the basic

i connections for using it with a
i speaker or (shown dotted) a
i piezo sounder output, but with

the ENV facility unused.

' The HT2830

Series (Holtek)

The HT2830-series ICs use an
18-pin DIL package and each

i generate a push-button

¢ controlled variable-rate ‘base’

¢ sound (such as that of a jet
engine, a helicopter rotor, or a

train), plus two push-button

controlled “fighting’ sounds

(such as a machine gun and a

kid

ov

16
Ao
KEY OSC2
NC 0SC1
8R NC  NC[]
NC Ve[ J——
100R  *
2N2904 HT2813 LED ov
—
Piezo sounder

Figure 16. Basic connections for using an HT2813 IC with a
speaker or (shown dotted) plezo sounder output.

3v

ov DR

Piezo Vs
sounder

8R

2N2904

LED

14
~ T2[]
T[]

OUT 0SC2

ENV KEY2[—6 o———
Voo KEY1[]—0
LED

NC

ov HT2821

Figure 17. Outline, pin notations and basic usage circuit of
the HT2821 IC, with ENV facliity unused.

missile, or a bell and a horn).
The ICs operate from a 2.4V to
3.3V DC supply, consume a
typical standby current of 1uA,
have their main oscillator
frequency controlled by a single
external ‘Roge’ resistor, and have
provision for driving two
external LEDs, which flash at a
rate proportional to the base
sound rate.

Figure 18 shows the outline
and pin notations of the

HT2830 IC, together with the

i basic connections for using it

with a speaker or (shown dotted)
a piezo sounder output. The
IC’s base-sound rate can by
increased via SWUP or decreased
via SWDN, and the two fighting
sounds can be selected via SWA
or SWB. The R value is
typically in the range 51k (for
the HT2830B ‘helicopter sound’
IC) to 82k (for the HT2830C
‘train sound’ IC).

of the HT2830 IC.

Rosc (51k to 82k) 3V

0 Piezo
sounder

HOE: 100m

2N2904

Figure 18. Outline, pin notations and basic usage circuit

IC Part no. & Rosc Value
sound type |Sound 1/Sound 2| Sound 3 | Sound 4| (nominal)
HT2844 Rifle TV Game |Bombing |M.G. 220k
(toy guns)
HT2844C Chick Cricket |Frog Bird 220k
(animals)
HT2844M Rotor Rotor Explosion | M.G. | 270k
(helicopter) (fast) (slow) p
HT2844N Engine |Engine |Horn Brake 270k
(racing cars) | (slow) (fast)
HT2844P Jet Jet Missile M.G. 430k
(jet aircraft) (slow) (fast)
HT2844S Phone |Siren Ambulance| Melody* | 560k
(morning call)
HT2844T <«—— 4 different ‘alarm’ sounds ——»| 220k
(alarms)

Note::- Melody* = London Bridge is Falling Down
Figure 19. Sound play and Ryg; details of seven popular
variants of the HT2844 sound effects generator ICs.
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the HT2844 IC.

Figure 20. Outline, pin notations and basic usage circult of

of the HT2860B IC.

Figure 21. Outline, pin notations and basic usage circuit

Figure 22. Outline, pin notatlons and basic usage circuit

of the HT2860C IC.

Figure 23. Outline, pin notatlons and basic usage clrcuit
of the 18-pin version of the HT2883/HT2885 IC.

across pins 11/12

Optional piezo sounder
across pins 13/14

The HT2844
Series (Holtek)

The HT2844-series ICs use a
16-pin DIL package and each
generate four independent
push-button activated sound
effects. The ICs operate from a
2.4V 10 3.3V DC supply,
consume a typical standby
current of 1uA, have their main
oscillator frequency controlled
by a single external ‘R’
resistor, and have provision for
driving one external LED. The
series contains seven general-
purpose ICs, which each
generate four sounds of a
particular type; Figure 19 shows
the sound-play and Rgs details
of these seven ICs, and Figure
20 shows the outline, pin
notations and basic usage
circuit of the HT2844 IC, using
either a speaker or a piezo
sounder output.

The HT2860
Series (Holtek)

The HT2860-series ICs each
generate six different sound
effects, which can each be
triggered via an external key
(K) switch. The six sound
effects are priority rated from
K1 (highest priority) to K6
(lowest priority); thus, if a
single K switch is closed, the
associated sound effect plays
for the duration of the switch
closure, but if a number of K
switches are closed simultaneously
(say K1, K3 and K5) the IC
repeatedly plays through the
selected sound effects in their

priority sequence (K1-K3-K5-
K1, etc.) for the duration of the
multiple-switch closure.

The HT2860-series ICs
operate from 2.4V t0 4.5V DC
supplies, consume a typical
standby current of 1uA at 3V,
have their main timing
controlled by two external
resistors, have a power-on
reset (PWR) feature that is
controlled by asigle external
102pF capacitor, and use either
a 16-pin or 18-pin DIL package.
The two most popular ICs in
the range are the HT2860B,
which uses an 18-pin DIL
package and generates six
different alarm sounds, and the
HT2860C, which uses a 16-pin
DIL package and generates
four different alarm sounds
plus a horn sound (K5) and an
ambulance sound (K6); Figures
21 and 22 show the IC
outlines, pin notations and
basic usage circuits of these
two ICs.

The HT2883/HT2885
Series (Holtek)

The HT2883 and HT2885
series ICs operate from 2.4V to
3.3V DC supplies, consume a
typical standby current of 1uA,
have their main timing
controlled by a single external
‘Rosc’ resistor, and are each
capable of generating eight
different sound effects, which
are priority rated from K1
(highest priority) to K8 (lowest
priority); ICs in the series are
produced in 16-pin DIL and/or
8-pin DIL forms,

i the outline, pin

¢ notations and basic

i usage circuit of the

i 16-pin DIL version of

i the HT2883/HT2885,

¢ using either a speaker
i ora piezo sounder

i output. The basic

i action of this IC is

¢ such that any one of ov
i the eight available

¢ sound effects can be

i individually activated

i by closing its own key

¢ (K) switch, or the

i effects can be activated
i sequentially - in their priority

i order - by activating SCAN

i switch SW9. When the sounds
i are keyed independently, they
i are keyed in the ‘one-shot’

i (fixed duration) mode when

¢ the LH (level hold) pin is open
i (SW10 open), or are keyed for
¢ the duration of the ‘K’ switch

i closure when the LH pin is

i grounded (SW10 closed).

i When the IC is keyed in the

i sequential mode, the sounds

i scan sequentially throughout

i the duration of the SCAN key

i (SW9) closure in the HT2883,

i or scan one step and then

i repeat for the duration of the

Figure 23 shows

Figure 24. Outline, pin notations
and baslic usage circult of the 8-pin
version of the HT2883/HT288S5 IC.

-{<

HT2883/HT2885

SW9 closure in the HT2885
(this SCAN function is
independent of the LH key and
is the only difference between
the HT2883 and HT288S versions
of the IC).

Figure 24 shows the outline,
pin notations and basic usage
circuit of the 8-pin DIL version
of the HT2883/HT2885, which
is designed to drive a speaker
output and operates in the
sequential scanning mode only.

The HT2883/HT2885 series
of ICs are produces in a variety
of sub-variants; Figure 25 lists
basic details of the six most
important and generally-
available ICs is the series.

Manufacturer's Classification of | Available DIL |Rosc Value
IC Part No. | the 8 Available Sound Effect IC Types (nominal)
HT2883 Toy Gun Sounds 8-pin/16-pin 150k
HT2883E Submarine War Sounds 16-pin 330k
HT2883F Helicopter War Sounds 16-pin 330k
HT28831 Racing Car Sounds 16-pin 330k
HT2885 Toy Gun Sounds 8-pin/16-pin 150k
HT2885D0 Toy Phone Sounds 16-pin 270k
Figure 25. Sound play, IC packaging and Ryg. details of
the main variants of the HT2883/HT2885 sound effects
generator ICs.
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Here’s an interesting peripheral. The C-Pen,
from Swedish startup C Technologies, is a
new handheld assistant in a pen. It's used
rather like an luminous-ink highlighter 1o
scan printed text ranging in size from T to
20 point, courtesy of an in-built digital
camera with a lens at its tip. The text is
converted by OCR (optical character
recognition) into machine-readable form.
which can be saved and viewed on its 4+-row
LCD screen. The ASCII text can then be
transferred via an IrDA infrared link to the
user'’s PC. Target users. according to C-Pen
marketing chief Magnus Manhem. include
lawyers, doctors. journalists and anybody
clse who has 1o work extensively with the
printed word. The device. which will be

Pen will soon also be able to communicate
with GSAM mobile phones via its IrDA port to
send faxes. Short Message Service (SMS)
messages and e-mails. All of this is of course
great trom a technology perspective. and |
can’t wait to get hold of a C-Pen myself. But
then again. it’s rather expensive at £350
or s0.

The C-Pen storv

goes further
Full-Featured Bluetooth Protocol | i
Ericsson. the
tamous
M Odel veard, | telecoms giant
Vmesage| that also
o vCard vNote happens to be
Vosce - Audwo "ﬁ:‘ Pt vMsg " :xg s |4 :\:'ﬂ Swedish, was
= vNole obviously so
‘Amdio Driver] Jetsend OBEX (Sessian Protocol) SDPJ . impressed with
the C-Pen's
L b R W potential that it
acquired a stake
Andio L2CAP in C-
Steam v Technologies. If
o s 3 Ericsson starts
T Physical bus Driver building the
] . " devices in
|PCM » orUSB RS232 volume. as is
{ . for Voice ;
3 ~iND Do : pl‘f?dlcled. then
prices should
The Bluetooth protocol model (Michael Watson, Calibre) drop to an
affordable level

distributed in the UK by PPCP. weighs just
100g and will vield up to three hours of
operation from a single charge of its internal
rechargeable battery. Making all this possible
is a great British development - a
StrongARM processor running at 100MH7 -
and 8MB of flash memory. 6Mb of which is
available to store up to 3.000 pages of
printed text. Entries can be located and
changed on the pen. using its search and
edit functions.

C-Pen's scanning speed is said to be 15
centimetres of text per second. Scanned
text can be transferred 10 a PC. and popular
word-processing applications. via IrDA. Text
can also be uploaded from the PC to the C-
Pen. which runs an operating system known
as ARIPOS. C-Pen's built-in software includes
a Microsott Outlook-compatible address
book that can store 250 addresses.
telephone numbers and email addresses. A
dictionary program. meanwhile, allows users
to translate individual words into and out of
English. According to its developer. the C-

Ericsson is also
developing a new - and even more
interesting - version of the pen. This one.
which has already been demonstrated at the
CeBIT trade show in prototype form,
eschews IrDA in favour of a new RF
communications protocol known as
Bluetooth. If all goes

WATGH

http:/Avww.bluetooth.com, include the
aforementioned Ericsson, Nokia, Intel, IBM
and Toshiba. Since its 1998 beginnings, all
manner of telecomm-unications and 1T
companies have jumped on board. the last
count,. there were more than 1000
organisations with some kind of
involvement. Bluetooth is working towards
an industry networking standard that allows
digital devices 1o talk 1o cach other via
radio. This opens up all kinds of exciting
possibilities. the most obvious being the
transfer of data between mobile computers.
hand-held peripherals and mobile phones.

Interestingly: the first version of this
standard (1.0) is already with us - although
the C-Pen prototype demonstrated at CeBIT
emploved an earlier (0.83) ‘beta’ protocol.
The eventual aim of the group is a OEM
(original equipment manufacturer) VISI
chip that contains all of the required
digital RF circuitry, an aerial. and software
development kits for product developers.
Initially. the Bluetooth chipsets will be quite
expensive - they could add as much as $30
to the manutacturing cost of 4 mobile
phone. We can thus expect the first
Bluetooth-ready phones (and other devices)
to be quite pricey: In time. though. the cost
could fall 1o under 85.

Data transfer without wires is hardly a
new idea. On many items of modern
equipment. including upmarket mobile
handsets. notebooks. PDAs and even some
printers. you'll find an IrDA port. Current
applications of IrDA include wireless
printing. and the synchronisation of
documents between PDAs and PCs. Some of
the latest mobile phones are supplicd with
SMS e-mail editing software for vour PC -
the idea being that vou type out vour text
on u full-size kevboard before zapping it
over IrDA to the handset. Of course. vou
can also archive received messages on vour
PC’s hard disk. There are two standards of
IrDA. The first. 1.0. could only muster
115.2kbps - although it was eventually
followed by 2.0. which supports transfer

well. the C-Pen could
take the honours as the
world's first Bluetooth
peripheral. That said. L
the commercial version
is more likely to be a
‘dual-maode
IrDA Bluetooth model. | §
So what exactly is
Bluetooth? It is, in
actual fact, the name of
a cross-industry “special
interest group’ that was
founded in 1998. The
founder members of
Bluetooth. which has a
web site at

Embedded Memory ARM7

UART, USB,Serial

This is the hardware architecture of Philiips Semiconductors’
planned Bluetooth solution

SW configurable

Efficient Senal I/F
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rates of up to 4Mbps.

All of the currently-available OEM IrDA
modules, from manufacturers like Sharp,
simultaneously support the 1.0 and 2.0
protocols. In a future article, we’ll look at
how these devices can be used to add IrDA
functionality to a desktop PC - few examples
of the latter support it as standard. Out of
interest, the very latest incarnation of IrDA
is said to support speeds of up to 16Mbps -
which seems almost impossible (but then
again, who would have thought that speeds
approaching 56kbps over unmodified
phone lines would have been possible five
years ago?) This is faster than the 10Mbps
Ethernet that forms the basis of most office
networks Bluetooth 1.0, as it stands, cannot
manage a gross (the aggregate of transmit
and receive paths) rate of more than 1Mbps.
It can't, for the present, compete with 1IrDA
in terms of speed. So why bother? After all,
speed is everything in the datacomms
world! For a start, it’s easier to use. You
don’t need to bother with lining up the
infra-red windows of both devices as vou do
with IrDA. What's more IrDA devices cannot
be physically separated by more than a
metre, or transfer won't work properly.
Because Bluetooth employs low-power
radio rather than optical paths, there's no
need for line-of-sight. As long as the two
Bluetooth devices are within ten metres or
so of each other, then they should able to
communicate.

Walls won't prove obstructive cither,
unless they’re lined with metal. That 1Mbps
will be fast enough for most of the
applications that Bluetooth proponents
currently have in mind - we’ll discuss some
of these shortly. Remember that most

As this siide suggests, the ultimate goal
of Bluetooth is to enable a whole range of
digital devices to talk to eachother
(Stephen Nachtsheim, intel)

people are quite happy surfing the Internet
at speeds of 56kbps or - as they are in realitv
- less. Bluetooth is twentv times faster than
the fastest common connect speed of such
modems. That'’s not to say that future
applications, as vet unenvisaged, won't
demand bandwidths greater than 1Mbps.
Future revisions of the spec will probably
step up data rates. Look at how IrDA has
progressed since its 115.2kbps beginnings -
and remember that there’s now a 100Mbps
Ethernet standard that’s fast becoming
popular now that prices have fallen...

The short 10m radius of possible
Bluetooth communication is a by-product of
the low RF powers involved. GSM handsets
have a fair range, but they're capable of
reaching two watts, when poor conditions
call for it. Bluetooth, however, won't go
above a milliwatt or so. The reason is simple

- power consumption. The lower the power
needed, the smaller the battery
requirement. Your PDA will operate for
longer, and we can expect to see unusual
Bluetooth devices, such as personal
organiser watches, that simply don’t have
the space for cumbersome batteries. The
prototype Bluetooth chips also offer a ‘low
power’ standby mode, which reduces
consumption to a barely perceptible level
when the radio functionality isn’t actually
being used. Interestingly, there are plans to
offer versions with increased transmitter
power - these could offer ranges as high as
100m. These would be ideal for digital
security cameras, and other applications
where range is more important than power
consumption.

Frequencies? Bluetooth will operate on
the licence-free 2.45GHz industrial, scientific
and medical (1ISM) band. In UK homes
these frequencies are used for the latest
breed of video senders and - more
importantly - microwave ovens. One could
imagine all sorts of problems if you have a
leaky microwave oven, or there happens to
be one in the immediate neighbourhood.
Hopefully, the impressive technology that
underpins Bluetooth should provide some
guarantee of dependabilitv. Spread-
spectrum and frequency-hopping
technology were, until recently, unheard of
outside the field of military communication.
Bluetooth will use these techniques to
automatically find available radio channels
and retune if interference is experienced.

Indeed, each *packet’ of data is
transmitted on a different frequency *hop’ -
which helps to reduce the possibility of
unauthorised interception by hackers. The
design also addresses the issue of
congestion - in some areas (central business
districts, for example), there could be a lot
of Bluetooth activity going on, even within
that ten-metre radius. Authentication and
encrytion is also supported, as another
deterrent to hackers. Bluetooth will also
support up to three simultaneous voice
channels, or mixed datawvoice. This opens
up the worlds of muiti-plaver gaming,
technical support and simultaneous talk and
fax/e-mailDAB was on demonstration
courtesy of the BBC and commercial
competitor Digital One.

Ericsson reckons that by 2002, Bluetooth
will be a built-in feature in more than 100

ﬁktmdmﬁﬁmﬂn seve Himm

communication devices, ranging from
headsets and portable PCs to desktop
computers and notebooks. The touted
applications are quite exciting, and perhaps
explain Ericsson’s seemingly-optimistic
figures. Imagine being able to pay for your
petrol automatically, for example. The pump
would handshake with your next-generation
mobile phone/PDA - which would contain
encrypted credit details - before filling up.
As soon as you've poured the petro! in your
tank, the pump would arrange for your
account to be debited by the appropriate
amount. Remember that by the time
Bluetooth enters the mainstream, e-
commerce will be commonplace too. The
low RF power emissions of Bluetooth
devices are unlikely to be a threat to safety.
‘Bluetoothed’ automatic tollbooths, and
other services, are another possibility.

If your car’s electronics was to be
Bluetooth-enabled, it could automatically
dial out to a roadside repair organisation via
your mobile phone in the event of a
breakdown. If the car was equipped with a
GPS receiver or some other form of
navigation, then details of its location could
also be transmitted. Imagine also a wireless
school network, where each student is
equipped with a Bluetooth PDA. They
would receive e-muil messages from
teachers and fellow students via
strategically-placed Bluetooth access points,
and have access to on-line databases.
Teachers would also be able to keep track of
auendance. Bluetooth could also
considerably enhance consumer electronics.
A digital camera capable of quickly
transferring stored pictures to a PC without
wires is an obvious one. So too are
information services in museums and other
public locations. But what if the technology
was to be introduced to personal MP3
players? One can imagine MP3 kiosks
cropping up in supermarkets and record
stores. Pay your money (or e-cash), and the
songs of vour choice would be quickly
transferred to the plaver’s memory. No
wires, and no messing around with memory
cards. Clearly, Bluetooth has a bright future
ahead of it.

Martin Pipe welcomes comments and ideas.
E-mail him as: whatnet@cix.compulink.co.uk

Or look out for him online! His ICQ ID is: 15482544

Bluetooth base station Bluetooth slave stations CAN Bus
Gateway to CAN \E
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Cars are making increasing use of the CAN serlel bus, which couid be interfaced to a
Bluetooth transciver - thus enabling all kinds of exciting new applications (Kvaser)
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In part 6, the final part, Mike Holmes discusses
enbanced layout design -

METAs, STYLEs and Forms

tidy up all the loose ends, things that

can be done with an HTML page not
discussed so far. Not yet mentioned, for
example, is the use of form elements, also,
having created and uploaded a working Web
site, with all your information on it that you
really have a burning need to tell the world
about, how does anyone know that it
actually exists? There are so many millions
of sites on the Web already, you need a
means to inform others that your site is now
available, and this is usually achieved by
adding your site to a Web search engine.
Don't go away!

I n the last part of this series we will try to

Advanced Page
Formatting - The
<META...> Element

The Meta element is used within the
<HEAD> element to embed document
information that is not defined by other
HTML elements. This can be extracted by
servers or clients to identify, index and
catalogue specialised information about the
document.

HTTP servers can read the content of the
document <HEAD> element to generate
what are called response headers that
correspond to any Meta elements defining a
value for the attribute HTTP-EQUIV, As the

author of the document, this provides you

with a mechanism (though not necessarily

the preferred one) for defining specialised
information that will be included in the
response headers for an HTTP request.
<META> statements must be contained
within the <HEAD> element, commonly, in
front of the <TITLE> element.

The auributes of the <META> clement
are:

e HTTP-EQUIV binds the element to an
HTTP response header. If not present, the
NAME attribute must be used to identify
this meta-information.

o NAME meta-information name. If not
present, then NAME can be assumed
equal to the value of HTTP-EQUIV.

e If you want to generate an HTTP
response use HTTP-EQUIV only. If you do
not want an HTTP response, use NAME
only. You should not need both in the
same Meta element.

e CONTENT the content to be associated
with the given name and/or HTTP
response header.

What It Is Used For

This is all very unclear without some
examples. Note that <META> is not a
'wrapper', that is, it has no </META> part.
Its sole contents are its attributes. So, if the
document contains:

<META HTTP-EQUIV="Expires" CONTENT="Mon, 25
Oct 1999 14:34:02 GMT">

<META HTTP-EQUIV="Reply-to"
CONTENT="me@my.domain.uk <Joe Smith">
<META HTTP-EQUIV="Content-Type"
CONTENT="text/html; charset=iso-8859-1">

Then the HTTP response header would be:

Expires: Mon, 25 Oct 1999 14:34:02 GMT
Reply-to: me@my.domain.uk (Joe Smith)
Content-Type: text/html

Charset: iso-8859-1

The "Expires’ option is supposed to alert
the server or client that the page has
expired and so a new version should be
sought from the domain, but it only works if
the browser or the server software can
respond to it. Because you have no control
over what software is available on the server
of free Web space, it is fairly safe to assume
that 'Expires' is unlikely to work as you
anticipated, so it can be ignored.

If the NAME attribute is used in place of
HTTP-EQUIV, then the server should not
generate an HTTP response header for this
meta-information - instead, you effectively
get a new ‘custom’ element. Hence, arbitrary
data not catered for by any conventional
element can be included — a common
example is:

<META NAME="Originator® CONTENT="My Word
Processor program®>

meaning (usually) the software that was
used to create the page. Other well-used
variations include the likes of:

<META NAME="Description" CONTENT="My
Homepage. Start here for main links to other
pages">

<META NAME="Locale" CONTENT="EN-UK">

<META NAME="Catagory" CONTENT="home page"'>

You must not use the Meta element to
define information that should be
associated with an existing HTML element.
An example of an inappropriate use of the
Meta element is:

<META NAME="Title" CONTENT="My Hobbies'>

because there is already a <TITLE>
element for this purpose.

You should avoid naming an HTTP-EQUIV
equal to a responsive header that is typically
only generated by the HTTP server. Some
inappropriate names are 'Server', 'Date’ and
'Last-modified’. Whether a name is
inappropriate depends on the particular
server implementation.

Server Push And Client
Pull

The <META> element is particularly useful
for constructing what are called 'dynamic
documents”:

Server Push - In server push, the server
sends down a page. The browser displays it
but leaves the connection open. Whenever
the server wants to send more it does so
and the browser displays that. However, this
requires special server-side software that,
again, you would not be allowed to put onto
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free Web space, so the Server Push method
can be ignored.

Client Pull - Here the client browser
requests a4 page as normal, but which
includes a directive, written as a HI'TP
response meta statement in the document
header, that says effectively "reload this page
in 5 seconds”, or "load this other URL in 10
seconds”. After the specified amount of time
has elapsed, the client does what it was told,
and either reloads the current page or gets
the new page.

One simple application of client pull is to
cause a document to be automatically
reloaded on a regular basis. For example,
consider the following document:

<HTML>

<HEAD>

<META HTTP-EQUIV="Refresh' CONTENT=10>
<TITLE>Document ONE</TITLE>

</HEAD>

<H1>This is Document ONE!</H1>

<P>Here's some text. </P>
E‘H’nﬂp

Where loaded into a browser supporting
dynamic documents through client pull, it
would re-load itself every ten seconds.

In this example it means that an "infinite
loop" situation is set up, in that the same
page keeps reloading itself from the
domain. The only way it can be interrupted
is by pressing the browser’s '‘Back’ button or
by some other means that goes to a
different URL, or by closing the current
window, and it is quite frankly a bit pointless
aside from being an interesting experiment.

Crude Animations

Client pull is much more useful if used to
cause another document to be loaded in
place of the current one. This makes a form
of simple ‘animation’' possible, where for
example you could have some sort of title
displayed in an upper frame (see Part 5
about frames), the contents of which
changes periodically without user
intervention. The kind of HTTP response
header to do this will look like:

second again and so on forever. The
technique can be used to create endlessly
repeating 'banner’ like messages; the
disadvantage is that the browser must be
on-line for the duration else a failed
CONNECion error OCcurs.

How do vou make it stop? The easiest
way is to either close the window, or put a
hyperlink in one or all of the documents
that points to another URL, and that page
does not have a 'Refresh’ meta statement.

The interval can be 0 seconds! This will
cause the browser to load the new page as
s00n as it possibly can (after the current
page is fully displayed).

The page can have anything on it that a
page can normally carry, including pictures.
You could have a series of pages chained
together, that display in sequence automatically,
rather like a "tutorial'. Furthermore, the last
page may also reload the first page, setting
up a loop.

Getting Your New Web
Site Registered With A
Search Engine

Of much more interest to us at the
moment, however, is this type of meta
statement:

<META HTTP-EQUIV="Keywords®
CONTENT="Electronics, Audio, Video, Radio,
Kits, Maplin">

<META HTTP-EQUIV="Refresh® CONTENT="10;
URL=http://my.domain/document2.html*>

Important: the URL needs to be fully
qualified as 'http://whatever/whatever'; it
cannot be a relative URL.

Take the case then that "document2. html”
comprises:

<HTML><HEAD>

<META HTTP-EQUIV=REFRESH CONTENT=*10;
URL=http://my.domain/documentl.html*>
<TITLE>Document TWO</TITLE></HEAD>

<H1>This is Document TWO!</Hl>

<P>Here's some other text. </P>
</HTML>

On loading either one of the documents,
the browser will load the other in ten
seconds, then the original one, then the

This is of particular relevance when it
comes to registering your Web site with any
of the popular Web Search Engine sites. It is
highly likely you have used one of these
already, such as "Alta-Vista", "Lycos”,
"InfoSeek”, etc. Using one of these search
engines is still the only way of locating Web
pages by the subject you are interested in.
The process that the search engine uses to
generate a listing of sites according to what
is typed in its 'Find' input field is performed
by - vou guessed it - matching keywords!

S0, now that you have got a running Web
site with one or more pages with keywords
type meta statements, how do you add it to
one of these search sites? If you load any of

the Web search sites you should find on it
somewhere a button or a hyperlink labelled
something like "Add a site" or "Add my site", etc.
A fair number of the most well known
(and well used!) search engine sites can be
found on the page:
http://www.demon.netv/inews/search.html.
In every case your Web site can be
‘registered’ with one of these free of charge.
Read the instructions where applicable, and
follow them. You should only register your
site with any one search site once, and not
repeatedly every time you have changed
something, in case you think it won't know
about the changes! The reason is that,
once registered, your site is (or should be)
re-examined periodically for any updates.

‘Crawlers' And 'Spiders'

The typical sequence of events is that, at
some point after you have entered the
details in the 'Add a site’ form page and
submitted it, the search site actually visits
and explores your Web site using a piece of
software commonly known as a "Web Robot,
or, more colloquially, a 'Web Crawler' or
‘Spider".

Typically, the "Web Robot' is particularly
interested in pages having "HTTP-
EQUIV=Keywords" meta statements,
because it will be these keywords that will
finally be added to the search engine's main
index. Thus, ultimately, when someone
types a word or phrase that matches one or
more of your keywords in the 'Find' field of
the search engine then (hopefully!) it
includes your page in its list.

Figure 1 illustrates the sort of style these
lists take (styles vary). The significant points
are as follows:

e The title of the entry (shown in blue in
Figure 1) is taken directly from the
<TITLE> element of the page.

e The descriptive paragraph of words that
follows it is taken directly from the
CONTENT attribute of: <META
NAME="Description" CONTENT= (etc.)
in the <HEAD> element. Failing this, or
alternatively, it is taken from the first few
lines of the visible text on the page (in
the <BODY> element).

Documents matching the query: valves = 17

Thermionic Valves - Theory

Potted theory, electron emission and the diode; control grid, the triode 3
load lines, tetrodes, pentodes, basic valve circuits, rectifiers, transforme
http /fwww mc-h demon co ukAtheoryAitheory htm

Thermionic Valves - Mains Transformers
Design and Construction of Valve Mains Transformers; Rectifier Valves.
http. /Awww. me-h. demon. co.ukiheory/fvxformers htm

Thermionic Valves - LF Chokes and Sinale-Ended Tra

Figure 1. Simple example of a search engine list
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e Not least, the search engine found the
entry in the first place because the 'Find'
field contents matches one or more of
the keywords supplied in the page's
<META HTTP-EQUIV="Keywords"
CONTENT= (etc.) element!

You should not try to create a block of
text in the <BODY> element as the list of
keywords — this seems to have been a
common misconception amongst amateur
Web authors — indeed some search site
instructions specifically ask that you don't
do it. This is because the first lines of the
text are quite likely what will be used as the
description of the entry, and an obscure list
of keywords would not make much sense.

It should be pointed out that registration
may not take place immediately. It may be
several days before the "Web Robot' can get
around to visiting your site — there has so
many other places to look at after all - so
trying to find your site with the same
search engine is unlikely to succeed within
five minutes (or even five days, perhaps) of
adding it.

Similarly, you should consider carefully
what keywords you want to include. The
more the merrier is not necessarily true;
what you need are ones that are specific to
your page's contents but without being too
obscure, yet at the same time must not be
too generalised or vague. A good balance
can be struck between the fairly obvious
and the more specific so that as the user
recomposes the search phrase to narrow
the search, you page still has a chance. For
instance, in the HTTP response header:

Keywords: Radio, Communications, HE,
Amateur Radio, Radio Ham

the phrase 'Amateur Radio' is a narrower
search than just 'Radio’ but the page is still
listed. Don't forget, your page is competing
with possibly millions of others in the same
subject range!

Advanced Page
Formatting - The
<STYLE > Element

Most HTML elements have several common

attributes, such as ID, LANG, STYLE, DIR

and CLASS. These were extensions to the

HTML 2.0 specification, for use with such

features as ‘cascading style sheets' and on-

the-page scripts, and may not be
recognised by older Web browsers. These
are:

e ID: a unique identifier for the element. In
Microsoft Internet Explorer, it works as a
'handle’ to the element making it
accessible to Java or Visual Basic script
on the page as an ‘object’ with properties’
and 'methods’. To also make it accessible
to JavaScript in Netscape Navigator, set
'NAME' as well; Netscape does not
recognise 'ID'.

e CLASS: used in tandem with a style sheet
or element to format the contents of the
element, specifies the unique name of a
custom style. See <STYLE> below.

e LANG: used to determine the language
of the element based on your locale.
‘en.uk' should compare with British
English, but trying to set this element has
caused problems, so don't bother with it.

e DIR: used with the LANG auribute,
defines the direction of text, right-to-left
or left-to-right. Again, ignore it (unless
you live in China).

o STYLE: sets a formatting style for the
contents, syntax as per the <STYLE>
element and style sheets.

The <STYLE> Element

Inserted into the <HEAD> clement, it
offers an alternative (and in many cases, a
more sophisticated) way of controlling the
appearance of the document as compared
to using <FONT>. <STYLE> is a wrapper
containing one or more definitions that
control typesetting and layout. A typical
syntax is:

<STYLE TYPE="text/css">p {font-family:Times
New Roman, TimesRoman; font-size:llpt;
color:#000000; }</STYLE>

Because 'p' corresponds to 'P'in '<P>', it
means that the contents of all <P>
elements on the page adopt this style. This
is very much more efficient than using
umpteen instances of <FONT>, because if
you want to change the overall appearance,
you only need to actually change this one
thing to alter the complete document.

It is especially useful in large tables.
Because text in every table cell must be
defined individually with <FONT> if
something other than the browser's default
display is required (the <FONT> element
cannot be used to enclose an entire table),
it becomes extremely complicated to
organise if there are many cells.

Instead, if 'p' in the above style is 'td'
(matching <TD>), then every cell adopts
the stvle and the document is considerably
less ‘verbose' in terms of coding.

Or, you can make up a name of your own
to create a custom style. In this case, each
element that you want to apply the stvle to
must have this name assigned to its CLASS
attribute. The advantage of this method is
that you can choose exactly which
elements use the style, instead of the
‘blanket’ method where every matching
element is changed.

Usually, a style setting of this sort may be
overridden locally with a conventional
<FONT> setting method. Alternatively, an
element’s STYLE attribute may be used to
add extra features to conventional
methods:

The above is again inserted into the
<HEAD> element. The style sheet merely
comprises a series of text lines, each of
which is in the format 'element name {
settings }. It is beyond the scope of this
article to go into all the different element
names and possible settings; for more
information refer to the examples in:
http://www.mch.demon.co.uk/maplin/styles.
htm.

All that can be said in summary is that
styles allow HTML documents to be
formatted by more professional typesetting
techniques, such as you might use in a DTP
program. Specifving '12pt’ is somewhat less
ambiguous than '<FONT SIZE=3>' - the
only snag being that the client browser
must be able to recognise and use styles.

Forms

The major difference between the HTML
specification 2.0 and its predecessors is the
inclusion of the Form elements. These
allow user input in HTML documents -
typical uses are for returning comments to
the Web site author, questionaires, order
forms, 'guestbook’ entries, etc.

The following elements are used to create a
form:

<FORM> ... </FORM> - A form within a
document.

<INPUT ...> ... </INPUT> - One input field.
<SELECT> ... <SELECT> - A selection list.

<QOPTION> - One option within a Select
element.

<TEXTAREA ...> ...
line input field.

</TEXTAREA> - A multi-

<FONT [conventional settings]
STYLE="({margin-left:14px; text-indent:-
14px;}*>

which should apply what's called a 'hanging
indent' of 14 pixels to the contents of the
element. There is no conventional attribute
setting that does anything like this, so it can
be seen how styles can be quite powerful.
If you use styles extensively, it is a good
idea to concentrate all vour styles into one
style sheet instead of duplicating identical
<STYLE> elements for several pages:

Each variable field is defined by an
INPUT, TEXTAREA, or OPTION element
and must have the NAME attribute set to
identify its value in the darta that is returned
when the form is submitted.

The <FORM> Element

The Form element wrapper defines its
contents as 4 data input form. There can be
several in a single document, but Forms
cannot be nested.

The ACTION attribute is a URL specifying
the location to which the contents of the
form is submitted to elicit a response. If the
ACTION attribute is missing, the URL of the
document itself is assumed. The way data is
submitted varies with the access protocol
of the URL, and with the values of the
METHOD and ENCTYPE attributes. In
general, the METHOD attribute selects
variations in the protocol. The ENCTYPE
attribute specifies the format of the
submitted data in case the protocol does
not impose a format by itself.

For most practical purposes, a form is
best handled by a CGl (Common Gateway
Interface) script on the server. This implies
that vour ISP makes such a script available,
as in:

<FORM ACTION=*/cgi-bin/mailform*
NAME="MailForm">

<LINK HREF="styles/common.css"
REL="STYLESHEET">

This is a compiled script called 'mailform’ in
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sub-folder 'cgi-bin' off the Web space root
domain, /.

The default METHOD is GET, although
alternatively the POST method may be
used if the form can be sent as e-mail. With
the post method, the ENCTYPE attribute, if
used, is a MIME type specifying the format
of the posted data. By default this is
"application/x-www-form-urlencoded'.

e-mail appear as follows:

From: webmaster@this.domain
Subject:
http://www.this.domain/testfrm2.htm
To: webmaster@this.domain

<FORM ACTION="mailto:your-
email@your.domain.com* METHOD="POST"
NAME="MailForm">

The giant fly-in-the-ointment with this is
that it requires that the user possesses e-
mailing software able to accept the form
data as given, following that the browser
invokes it in response to the 'mailto:’
protocol. It may be compiled into a single
line thart looks like:

—-- BEGIN FORM -
Subject TestForm
FormType Demo
Name me
Email your-email@your.domain
Locale United Kingdom
Comment Some text here.
btn_submit send...

--- END FORM -—--

mailto:your-
email@your.domain.com?subject=MailFormkItem
l=yyyy&Item2=222z etc.

If the e-mailing software can't make head or
tail of this, it won't work.

Under any protocol, the submitted
contents of the form logically consist of
name/value pairs. The names equal the
NAME attributes of the various elements in
the form. In the above, 'Item1' has the
value 'yyyy', 'iem?2', ‘zzzz'. This is why every
form element must have a NAME,

There are two example pages
demonstrating each type of action protocol
at: hup://www.mc-h.demon.co.uk/maplin/
as testfrm1.htm and testfrm2.htm, Figure 2
shows how the input elements appear on
these pages.

Version 1 uses the e-mail method and
generates the string:

mailto:your-
email@your.domain.com?Subject=TestFormkForm
Type=Demo&Name=me&Email=your-
email@your.domainkLocale=United+Kingdom&
Comment=Some+text+here.

whereas version 2 has a quite different
result. In this particular case, the CGI script
formats the data into an e-mail message
that is then posted to the webmaster of the
site. The essential parts of this received

Your Name;
Your e-mail address:

Where in the World are you?

‘Subject’ and 'FormType' are names of
INPUT elements of type HIDDEN, that is,
invisible, which do no more than describe
what this form is (with the exception that
‘Subject’ defines the subject header of the
e-mail in the POST e-mail method). 'Name'
is the text input field on the page beside
‘Name' in Figure 2, 'Email' is the second text
field, 'Locale' is the dropdown list below
that, and so on.

The SUBMIT button, called here
‘btn_submit, is a special type of INPUT
used to e-mail the form or send its
contents to the server as specified by the
ACTION attribute. In Figure 2, the 'Clear’
button is of type RESET which resets the
fields to their initial values. To see how
these elements are writen, see:
hup://www.mch.demon.co.uk/maplin/
testfrm2.him.

Other Types Of <INPUT>

Although there is only one INPUT element,
its use and function is set by its TYPE
attribute:

e BUTTON: a button for any purpose other
than SUBMIT or RESET. Normally the
required action has to be performed by
on-the-page script.

e CHECKBOX: a square that can be
‘checked’ or 'unchecked'.

e HIDDEN: an invisible field, but which is
sent with the submitted form. Its value
may be any other arbitrary information.

o IMAGE: An image as specified by the SRC
attribute, exactly as for the <IMG>
element.

® PASSWORD: same as the TEXT attribute,
except that text is not displayed as it is
entered.

® RADIO: a roundel used to set a single
value from a set of alternatives. Each
radio button field in the group should be
given the same name. Only one in each
group can be selected at a time, and only
the selected button in the group generates
a name/value pair in the submitted data,
hence radio buttons require an explicit
VALUE attribute to identify which one it is.

e TEXT: a single line text entry field.

e TEXTAREA: a multi-line text entry field
with vertical scroll bar.

The dropdown list in Figure 2 is a
SELECT element. It allows the user to
choose one of a set of alternatives described
by textual labels. Every alternative is
represented by the OPTION element:

<SELECT NAME="flavour">

<OPTION VALUE="Vanilla*>Vanilla

<OPTION VALUE="Strawberry">Strawberry
<OPTION VALUE="Rum and Raisin">Rum and
Raisin

<OPTION VALUE="Peach and Orange®>Peach and
Orange

</SELECT>

The Option element can only occur
within a Select element, and represents
one choice. If VALUE is omitted, the
displayed text is assumed. If no option is
initially marked as selected, then the first
item listed is selected.

Designing forms is a complex subject, so
before experimenting you are recommended
to read the descriptions for the various
form elements on the page:

http: //www.mch.demon.co.uk/maplin/glossary.
htm.

[me

[your-email@your-domain

| United Kingdom

Your comments:

Some text here |

|_SendForm | Cleer |

Form elements are not very useful if you
are unable to use them for what they were
initially included in the HTML specification
for, namely, enabling clients to post
information entered on pages back to
vourself as the originator of those pages.
Except, that they are also useful for
providing input for scripts, thereby turning
your pages into mini-programs — as though
all of this wasn't complicated enough

already! HiCINgNGs|

Figure 2. Example of a user input
form
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olar power is now being installed

increasingly in commercial installations

around the world - a fact highlighted
in last months article. However, little
emphasis has been placed on domestic
installations. The typical solar panel home
installation has not been popular particularly
in the UK. The reasons for domestic
installations not taking place in the UK are
many fold from the purchase and installation
cost being too high to the ill conceived
perception that that the amount of sunlight
we receive on any one day is just not worth
harnessing.

This latter notion couldn’t be more from
the truth. Just witness the fact that thousands
of solar electric homes are being built around
the world. Norway has in excess of 50,000,
Germany 3000 and Japan aims to have 62000
new homes equipped with solar electric
panels by the year 2000.

It is estimated that the total amount of solar

energy falling on Britain’s buildings could meet
almost two thirds of our electricity demand.

Any Incentive?

With most people wishing to wear a
‘Greener hat’ these days, in the knowledge
that solar electricity can save thousands of
tons of greenhouse gas (CO:)emissions,

{ it is surprising that the subject of solar
electricity in the UK should not have become

a political issue. As yet there are no government
subsidies towards installations in the UK.
Over in mainland Europe, subsidies are
available in Germany where typically 70% of
the capital cost can be reclaimed. There is

i also the issue of the big differential in cost
of electricity when it comes to importing
: and exporting electrical energy.

In Britain, electricity consumers typically
would pay about 7p a unit (kWh) for its

i usage from their supplier. In comparison,
i surplus electricity generated from on-house

PV panels will only provide a return at around
2.8p/unit. In Germany the electricity
companies are legally obliged to pay the
solar electric generators some 90% of the

Some Useful Large Numbers
Total solar energy falling on

UK per annum 222,180TWh
Solar energy falling on UK

buildings each year 1614TWh
UK Annual Electricity

consumption 300TWh
Annual generating potential

of solar electric in UK 200TWh

price they charge for domestic electricty.

i Maybe one day we will see an EU directive

for more favourable import and export
electricity tariffs.

_ Household requirements

So what is typically required for a household
to become solar powered? First you need
the space or an area to devote to the panels
themselves. If one goes for the more efficient
monocrystalline or polycrystalline panels of

: between 12-15% efficiency and 11-14%

respectively then about an area of 20m’ is
required. This area is typically available on a

: roof or might be available in a garden. The
¢ roof should ideally be south facing for

maximum return. If not then the panels could
be maximally orientated due south on the

i ground at about 35 degrees to the horizontal.

. Power generated

Such an area would achieve 2kW; output in
i good conditions and provide around

i 1500kWh per year. This might typically

i contribute about 43% of the household

i annual electricity needs - any surplus

i electricity being exported to the grid. These
i crystalline panels are normally guaranteed
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for at least ten years and will produce
generally 90% of their rated power output
after that. The raw variable DC output is fed
via protection equipment to power
inverters. The job of the inverter is to
convert the DC output to AC mains and can
either be one high power unit or several
smaller low power units running in tandem.

If there is a requirement to export
electricity into the grid the inverters must
produce a synchronous 50Hz AC output.
Power output will also vary throughout the
year, the peak occurring in June where in
excess of 7kWh/day can be achieved to just
above 1kWh/day in mid winter. From this, a
mean power of 4.1kWh can be typically
achieved and thus a total of 1500 units a
year.

Costs

A complete installation one off purchase
cost, is currently around £5-6 per peak watt.
So for a 2kW installation this would vary
between £10,000 - £13000.

If bulk purchasing is operating say through
a developer installing in a series of houses,
the cost comes down to around £8000 -
£9000. It should be emphasised that this cost
includes complete installation and maintenance
costs. These sorts of figures result in actual
cash payback periods of hundreds of years
and on the normal scale of things would be
considered totally uneconomic at the moment.
‘Table 1 shows a typical breakdown of figures
for a ‘one-off’ purchase.

Table 1
For a 2kW, Average
System estimated cost
PV Modules £8180
Inverter £2120
Balance of system costs £1080
Installation £1860
Total £13240
Figures supplied by Greenpeace

F’wo main areas have to be considered
here for the future. The first is that the cost
of installed systems has to drop significantly
for it to become attractive. As can be seen

id-connected sy

Solar array

from the price breakdown, greater mass
production of the Photo Voltaic panels could
bring significant reductions along with many
more competitor companies selling pancls.
Again the same applies to the cost of the
inverters.

Secondly, the price paid per unit to the
solar electric generator (in this case the

i consumer) to the price per unit imported

has to achieve parity ie import and export

¢ electricity are the same price to provide a

suitable incentive. This second point would
make a great deal of difference because
experiments have shown that if a system is
installed between 2-4kW), on a house, the
house could become a net exporter of

: electricity depending on household

consumption. This knowledge alone, one of
having zero electricity bills would drive the
whole domestic solar industry forward very
quickly in the new-build sector.

For now though it makes better sense to
use as much of the solar generated

i electricity on site as possible. Current

average consumption is based on solar
electric trials in Germany where typicaily
45% of the solar electricity is used and 55%

i exported. Much of this export occurs

i because of non use in the daytime. As we
: know, greatest domestic electrical demand
¢ comes in the evening time, at a time when
i Photovoluaics cannot produce electricity.

! Turning the surplus of daytime electricity

i into storage means that some of the

i electricity or other forms of energy can be

reclaimed when dark. Common sense

applications would be to heat your domestic
¢ hot water by the surplus electricity
¢ throughout the day, charge batteries

(including electric vehicles for urban cycles)

and generally store the electricity in other
¢ forms of potential energy.

In conclusion

i As was highlighted from last months article,
i there are many different areas of research
i into converting light to electricity.

The results of that research could mean

i that efficiencies greater than the current 17-

18% will be achieved. Also a much cheaper
manufacturing technique might prevail. The

¢ ourweighing benefits of solar electricity

i could then provide an extra feature in the

¢ battle to sell new homes in the future

i particularly as the general cost of maintaining
i a home could take a greater proportion of

the household income.

Points of contact

i Thanks go to Greenpeace for supply of

¢ information and to Mark Hammonds of BP
¢ Solarex.

i BP Solarex has 4 distributors in the UK.

i They are:

. BECO Solar,
i Devon Tel:01803 833636
i URL: www.becosolar.com

Dabbrook Power Systems,
¢ Great Yarmouth Tel: 01493 441711
i URL: www.ncs1.co.uk/onsite.html

Marlec Engineering Co Ltd.,
i Corby Tel:01536 201588

URL: www.marlec.co.uk

Wind and Sun,

Leominster Tel: 01568 760671

URL: www.windandsun.co.uk
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ver since the first
production of the
automobile began, car

engineers have worked diligently
to improve vehicle safety,
reliability and engine efficiency.
It is hardly surprising that at the
end of the Twentieth Century
modern-day engineers are
enlisting the very latest in smart
technology and high-tech
computers to further enhance
vehicle performance. Japanese
and US car manufacturers have
been using photonics sensors
for several years in routine body
assembly operations. Fibre
optic laser sensors are able to
detect the presence of cylinder
grease or check that components
have been given the correct
rustproofing coating (it is the
author’s opinion that it is never
enough!) However, the most
exciting developments are
taking place in the use of lasers
in automobile safety. When
engineers at Rover’s Applied
Optics Group recently brought
an Oxford Lasers ‘VisiLase’
system they didn’t imagine how
valuable it was going to prove
to be. Originally the group
purchased the laser to map
airflow in the combustion
chamber of a running engine
on a very fast timescale.
However, the Rover Research
and Development Laboratory
group leader, Dr Clive Buckberry
found that the system could also
take previously unrecordable
high-speed images of airbag
deployment which have now
led to important design
improvements for increased
safety.

The group decided to look at
high speed images of what
happens when a steering wheel
mounted airbag is deployed
during a simulated crash. An
expanded laser beam was aimed
directly at the whole area in
front of the driver where the
airbag was intended to appear
when firing was activated. The
images produced (Figure 1)
allowed Rover engineers to
clearly see the front panel
tearing off as it opened and the
precise manner in which the
airbag unfolded during its rapid
expansion phase.

Dr Buckberry’s group then
took an original approach to
paint a set of grid lines onto an
airbag surface to allow laser
geometric mapping of the bag
surface during its expansion
phase. Using the group’s world
renown expertise in the
application of speckle
interferometry for mapping

INEWS)

by Dr Chris Lavers

A New Laser at Rover for
Improvements in Airbag
Safety Deployment

i vibrations of car components

i Clive hopes to use the coherent
i properties of the laser light to

i generate interferometric fringe

patterns that can be projected

i onto the airbag surface to

produce volumetric shape

measurements. Basically directly
i or indirectly reflected laser light
i from any object of interest, in

i this case the airbag surface,

i compared with a reference

¢ beam may be combined

i together and analysed. If the

two beams have experienced a
phase shift which is a multiple

i of the wavelength the beams

i will add together coherently to
i produce an enhanced signal

i strength. However, if the two

{ beams are out-ofstep by a

i multiple of the half-wavelength

they will tend to cancel out and
interference destructively. Of

course, what will happen in
practice as the mapping is
produced is that there will be
continuous variations in the
phase shift and therefore in the
interferogram across the whole
surface of the airbag during the
evolving expansion.

The Rover group are also
convinced that it should be
possible to produce crisp high
speed speckle interferograms of
moving parts between 4,500
and 18,000 frames per second.
Previous studies of disk brakes
and car body shells were
hampered by low light levels
but now with illumination
provided by a powerful copper
vapour laser it should be
possible to monitor high
frequency vibrations (often of
medium to low amplitude) and
locate their cause, thus allowing

¢ their isolation and removal.

Dr David Towers of Rover’s

¢ Applied Optics Groups says “1

i have been very satisfied with

i the results already achieved

i with out ‘VisiLase’. What I didn’t
i expect was that the team would
i keep coming up with new ways

of using it.”

Hopefully the application of
this new laser monitoring system
will not only increase safety for
driver’s during a collision, a
worthwhile alm on its own, but
will help to provide a quieter
and smoother ride for all.

For further information contact:

Ms Margaret Webb at Oxford
Lasers Ltd on 01235 554211, or,

i Oxford Lasers Lid, Abingdon

i Science Park, Barton Lane,

i Abingdon, Oxford OX14 3YR.

i E-Mail oxford.ltd@oxfordlasers.com

Hitting the Limit

i According to Researchers at Bell
i Labs conventional silicon

i electronics will reach a

{ fundamental physical limit

i some time early in the second

i decade of the next century.

i They have discovered that the

i critical insulator layer of silicon

! dioxide cannot be any thinner

i than 0.7nm for devices to work

i properly, a limit that is predicted
{ to be reached in 2011,

i Researchers also claim that

i current oxide growth techniques
i raise the minimum required

¢ thickness to 1.2nm. This is at

i the limits of what is possible

i today (on conventional 200mm
i wafer chips and future 300mm

i wafer chips), although devices

i with these dimensions are not

i due to reach mainstream

i manufacturing until 2008,

However, this takes no account

of man’s ingenuity to get

¢ around a problem if a solution

! is to be found. Earlier predictions
i based on then existing technology
i actually expected to reach this

! ceiling limit six years earlier in

i 2005. However, if no solution is

i to be found which doesn’t allow
i the fundamental limit of silicon

i dioxide to be ‘stretched’

¢ further, then the chip-making

! industry will have to turn to

i completely different

i semiconductor technologies.

! The silicon dioxide insulating

i layer is the gate oxide which

! isolates the gate electrode in

! field-effect devices from the

i conducting path. Over the

i decades both the thickness of

i the gate oxide and the length of
i the gate electrode have been

¢ continually reduced, in order to
i double the switching speed of

i transistors every 18-24 months
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in the now famous Moore’s Law.
If you plot the log number of
transistors on a chip versus the
year from about 1970 to 2000
you get a straight line graph
from a humble 4004, 100kHz
machine right up to a modem
800MHz system possessing in
excess of 10 million transistors.
The gate oxide thickness in
current devices is about 4nm.

A silicon sample was exposed to
temperatures exceeding 1000°C
for only 10 seconds, producing
a silicon dioxide layer 5 atomic
layers thick. This fabrication
technique is known as rapid
thermal oxidation, and then
more silicon is grown on top
using chemical vapour deposition.
Layers are produced which have
exceptional uniformity and
smoothness, crucial to maintain
the integrity of the oxide
barrier. The outer two layers
form surface bonds with the
surrounding silicon, leaving the

ree nnermost womic yers U Ml ELECTRONICS&BEYOND

t 1999 - Feb 2000
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to provide the insulating
barrier. The barrier's insulating
properties are destroyed for
anything less than 0.7nm - : v~ e

equivalent to 4 atomic layers. In SEPT 99 FEB 2000
practice however the gate oxide } s

must be slightly thicker, about 5 ‘
atomic layers because the
interfaces are rough on an
atomic level.

Forthcoming
Electronics and
Electronics Related
Meetings

Sensors for Water Interest
Group- Monitoring
Industrial Water Emissions
held at ICI Runcorn 9th
November Chairman Dr Terry
Wilkins ICI, Contact: Michael J
Scott SWIG, 27 West Green, ' )
Barrington Cambridge, CB25RZ | F° VISIE OUR WEB
Tel/Fax 01223 870967 E-Mail :

michael jscott@compuserve.com

Catalogue order code: CA20

Remote sensing/Non-invasive
measurements 22nd February
2000, held at Yorkshire Water

Esholt Works. Chairman Dr

Tssey Eous v & ‘Over 30,000 Products CD ROM order code: CQ04
Condensed Matter and f{;’ Price reductions on over 2,000 Products

Material Physics Conference Q f

(CMMP’99) will be held at ® Semiconductor Supplement

Leicester University and will

i oy L I I ® £60 of vouchers in Paper Catalogue

materials and applications into ( L

science and technology between
the 19th and 22nd December
1999. Areas covered will include:
semiconductors- transports and
devices, optical properties and
characterisation, and will also
include the dynamic crush
testing of composite materials.

‘ heg}  ROM (CD Only)
s hotlneon 01702 554000°

53 naﬂhwide or.order online: www.maplin.co.uk
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Project Ratings

Projects presented in this issue are rated on
a 11to 5 for ease or difficulty of construction
to help you decide whether it 1s within your
construction capabilities before you undertake
the project. The ratings are as follows:

Simpie to build and
':-;wg 0 understand and surtable for
T W&~ absolute begnners. Basc of

tools required {e.g., soldenng,
side cutters, pliers, wire
stnppers, and screwdnver)
Test gear not required and
no setling-up needed.

Easy to build, but not suitabie
tor absoiute beginners. Some
test gear {e.g mulimeter)
may be required, and may
also need setting up o testing,

Average. Some skill
construction of

more extensie

setting-up required.

Advanced. Faity high level
of skl in construction,
specialised test gear or
setting-up may be required.

Compiex. High level of skill

in construction. specalised
test gear may be required
Construction may invotve
compiex winng, Recommended
for skilled constructors only.

Ordering information

Kits, components and products stocked at Maplin
can be easily obtained in a number of ways:

@ Visit your local Maplin store, where you witt
find a wide range of electronic products. If you do
not know where your nearest store is, teiephone
{01702) 554002. To avoid disappointment when
intending to purchase products from a Maplin store,
customers are advised to check availability before
traveliing any distance; € Wnte your order on

the form pnnted in this 1ssue and send it to
Maplin Electronics PLC, PO. Box 777, Rayleigh,
Essex, SS6 8LU, Payment can be made

using Cheque, Postal Order, or Credit Card;

@ Telephone your order, call the Maphin Electronics
Credit Card Hotline on (01702) 554000; OIf you
have a personal computer equipped with 8 MOOEM,
dial up Maplin's 24-hour on-line database and
ordering service, CashTel. CashTel suppofts

300-, 1200- and 2400-baud MOOEMS using

CCl ones. The format s B data bits, 1 stop bit,
no panty, fuil duplex with Xon/Xoff handshaking.
All ewisting customers with a Maplin customer
number can access the system by simply dialling
(01702) 552941, if you do not have a customer
number, telephone (01702) 554002 and we will
happily 1ssue you with one. Payment can be made
by credit card; © If you have a tone dial (DTMF)
telephone or a pocket tone dialler, you can access
our computer system and place your orders
directly onto the Maphn computer 24 hours a day
by simply dialling (01702) 556751. You will need
a Maplin customer number and a personal
identification number (PIN) to access the syste!

@ Overseas customers can place orders through
Mapiin Export, PO. Box 777, Rayleyh. Essex SS6 8LU,
England; telephone +44 1702 554000 Ext. 376,
327 or 351; Fax +44 1702 554001. Full details
of all the methods of ordenng from Maplin can

be found in the current Maphin Catalogue

Internet

You can contact Maphn Electronics via e-mail
at <recipient>@maplin.co.uk or visit the
Mapiin web site at http://wai.maplin.co.uk.

Prices

Pnces of products and services available from
Maphn shown in this issue, include VAT at 17-5%
except tems marked NV which are rated at 0%).
Pnces are valid until 6th January 2000 (errors
and omissions excluded). Prices shown do not
nclude matil order postage and handhing charges
Please add £2.95 to all UK orders under £30
Orders over £30.00 and MPS Account Holding
customers are exempt from camage charges.

Technical Enquires

If you have a technical enquiry relating to Maplin
projects, components and products featured in
Electronics and Beyond, the Technical Senice Dept
may be abie to help. You can obtan help i several ways,
@ Over the phone, telephone 0897 501353
between 9.00am and 5.30pm Monday to
Saturday, except public holidays (calls charged at
£1/min BT rates); @ By sending a facsimile, Fax
(01702) 554001; © Or by wnting to Technical
Services, Mapiin Blectronics PLC., PO. Box 777,
Rayleigh, Essex, SS6 8LU. Don't forget to include
a stamped self-addressed envelope if you want

a wntten reply! Technical Services are unable to
answer enquires relating to third-party products
or components which are not stocked by Maplin.

Maplin ‘Get You Working' Service
It you get compietely stuck with your project and
you are unable to get it working, take advantage
of the Maplin 'Get You Working’ Service. This
semaice is avallable for alt Maplin kits and projects
with the exception of: 'Oata Fy projects not
buiit on Maplin ready etched PC projects built
with the majonty of components not supplied by
Maphn; Circuit Maker ideas; Mini-Circuits or other
similar "building block™ and 'application’ circunts. To
take advantage of the serace retum the complete
kit t0: Retums Department, Maphn Electronics PLC
PO. Box 777, Rayleigh, Essex, SS6 8LU. Enclos

a cheque or Postal Order for the servicing cost
(£24/hr min +pans) as indicated In the current
Mapiin Catalogue. If the fault s due to any error on
our part, the project will be repaired free of charge
If the fault 1s due to any error on your pant, you will
be charged the standard servicing cost. plus parts.
A kit building service is on offer for any of our kits.
Please contact our customer service department
for any pncin tails.

HECTRONIC

and Beyon

Don’t miss another great assortment |

of entertaining and easy-to-make projects |

and essential electronics information
aimed at the novice constructor.

Issue 146 will be on sale
Friday 7th January

Remote Controlled Audio |
Message Player |

IBUS Programmable Peripheral
Interface Module

Printer Head Tester

The Quantum World |
FET Principles & Circuits
Valves In The 21st Century |
An Electrifying Century |

@&Z> ELECTRONICS AND BEYOND  ESERIELVEIET)




and Beyonc
‘Subscribers’ Special Offers

7|| B/W
TELEVISION

Catalogue Price £74.99
Subscribers’ Price £64,99

Code 96625

25M 13A
EXTENSION REEL

Catalogue Price £29.99
Subscribgegl Price £19.99

A\ e y
Code 96628

PT200 LABEL
PRINTER

Catalogue Price £69.99
Subscribers’ Price £64.99

()
=9

Code 96626

COMPASS &
CLINOMETER

Catalogue Pri

Code 96629

SUBSCRIBE
TODAY AND
QUALIFY
FOR THESE

AMAZING
SAVINGS!

HURRY! offers oPEN FROM
1st DECEMBER UNTIL
31st JANUARY 2000

SUPER SABRE
LITE

Catalogue Price £27.99
Subscribers’ Price £19.99

Code 96627

24HR 20A
TIMER

Catalogue Price £39.99
Subscribers’ Price £34.99

Code 96630

When ordering any of these special offers which apply only for Subscribers and new Subscribers of Electronics and Beyond, please quote your
Subscribers’ Membership number (telephone Customer Services on 01702 §54002 if not sure) and the special order code number. All items are subject
to availability. Prices include VAT, Catalogue prices refer to the 1999 Maplin Electronics Catalogue. Overseas subscribers telephone +44 1702 554000
Ext. 326 for carriage charges. A £3.95 Carriage Charge will apply to all UK orders under £30.00 (Maplin Electronics Account Holding Customers exempt).



http:// www.maplin.co.uk

Interactive Internet Site - On Line Catalogue

Our new fully interactive on-line catalogue and ordering system improves accessibility of Maplin Electronics
products to customers. This new service is a clever extension of paper-based and CD-ROM versions of the

catalogue. Access to our full portfolio of over 30,000 products is quick, effective and user friendly

/AMHIN Elec/Comp Computer Sound & Home & ModMob Comme

ELECTRONICS Workshop Technology Vision Office & Books

Products @

Ordering &
Despatch

Technical
Information
MAPLIN & m
Catalogue |,

17,000
New Semis {

Telephone Sales:

Y 01702 554 000

B Fully interactive on line secure ordering B Option to reserve products
B Fully interactive on line catalogue B Ability to build up orders
B Interactive product sourcing and ordering B Order confirmation e-mail This site will also have product promotions:

B Check product availability B Order reference no. please be sure to visit regularly

you're just a click away



