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Glimpses from History Air Conditioning
The early signs of  air conditioning probably were when humans

took refuge  of caves to protect themselves from summer heat and
winter cold. Ancient Egyptians used to circulate water
through channels in the walls of houses to cool them.
In medieval Persia (Iran), cisterns - large open pools
that collected rain water-  and wind towers were used
to cool buildings, through vaporization of water in the
cistern.

The term ‘air conditioning’ was coined in 1906 by
Stuart Cramer,  a  textile engineer  of USA,  who  found

that controlling the heat and humidity improved the cloth fibres.
 First breakthrough in Air Conditioning(AC)  technology came in

1842 when Dr. John Gorrie, a physician from Florida, created ice using
compressor technology. He used this technology to cool the hospital
building  for  patient  comfort. His ice-making machine was granted
patent in1851. The  main breakthrough came half a century later, in
1902, when Willis Haviland Carrier of New York invented the first
modern electrical air conditioning process.   Carrier  after graduating
in mechanical engineering in 1901 from Cornell, joined Buffalo Forge
Co.  In the torrid summer of 1901, a publishing house in  Brooklyn
was affected by weather related problems -  unable to print reliable
colours at times because of the effects of heat and humidity on paper
and ink.  Carrier, at the age of 25,  devised his first important invention,
to control heat and humidity for them and also  received a patent for
it  in 1906. In 1915, he co-founded Carrier Air Conditioning Co. which
became the world's largest manufacturer of AC equipment. Many
professionals consider Carrier as the father of air conditioning.
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‘If you teach a person what to learn, you are preparing for the
past; if you teach them how to learn,  you are preparing for the future.’

- Robert D. Stueart

For any professional, the challenges are more today, the most important one
is to stay up-to-date about the emerging trends. There is information explosion
today in all walks of life.  What is needed is a set of  tools and techniques to aid a
lifelong learning process, to remain well-informed  of what is in horizon likely to
impact us in short term and long term.  It is doubtful if the development of such
fundamental learning skills, a need of the hour,  has attracted enough attention of
the trainers. It is necessary to practice special skills to ‘take-in just the relevant, in
the shortest possible time.’  Time is in short supply for busybodies, but  that is not an
excuse to shy away from learning. Even though speed reading(http://pianoer.
wordpress.com/2006/02/05/speed- reading- techniques/ - an excellent site) is often
projected as a method, in the present scenario  of  multimodal information from all
directions - Peers, Web, Seminars, Books, Journals…- just one technique would
not suffice. The trainers will have to come up with innovative knowledge capture
methods for people to apply during a seminar, a library visit or when talking to an
expert or surfing the net. During a web search, spotting the required information
from within millions of sites is a real task, even with metasearch - a system of
doing simultaneous search through several search engines, to dig out information
from their respective databases.

In the case of engineers, there is the half-life of  technical skills - how long it
would take for half of everything an engineer knew about his field to become
obsolete. For mechanical engineers it was 7.5 years, for electrical engineers, 5 and
for software engineers, a mere 2.5 years - less time than it takes to get an
undergraduate degree. Today, those numbers are surely even smaller. This theory

applies equally well to other professionals.

  ‘The illiterate of the 21st century will not be those who cannot
read and write, but those who cannot learn, unlearn, and

relearn’ is an axiom relevant in this context. The only
way out is to indulge in a life long learning exercise.
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What is lightning?
A simple answer is: it is a naturally occurring electrical

discharge whose length is measured in kilometers. Most of you would
have seen electrical sparks as, for example, when a short circuit occurs.
Also when welding is done. Imagine that spark (or arc) to be as long
as few kilometers! You have some idea of lightning.

There is, of course, a complication. A single lightning flash
consists of more than one electrical discharge. It usually consists of
three or four partial electrical discharges; these partial discharges are
known as strokes. Each stroke consists of two parts: (1) a discharge
traveling down from thunder cloud toward ground and (2) a discharge
traveling from ground toward the cloud. The first is called the "leader
stroke" because it initiates the flash and the second is called the "return
stroke". When this leader touches the ground, a blindingly intense
discharge follows which is the return stroke.

We cannot normally see the leader because it is too feeble
and we cannot miss the return
because it is very very bright. If
you had ever 'felt' that lightning
went up from the ground to the
cloud, don't doubt your senses!
You were absolutely right! It only
means you are a keen observer!
Typically, in a single flash there
are three or four strokes, though
in an extreme case over twenty
strokes had been observed!

There are more
complications, like the leader of
the first stroke being
discontinuous, etc but we don't
discuss them here. There are
many different types of lightning
but we confine our discussion to

Lightning
Myths and Facts

Demystification
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only one type, viz., the lightning flash between thundercloud and
ground.
How much current flows in lightning?

Anywhere between 2000 and 200000 Amperes. To get some
idea of what this means, consider a 100 Watt incandescent bulb in
your house. This bulb draws less than 1 Ampere of current. The huge
current in lightning flows during the return stroke phase of the
discharge. The current in the leader is much lower.

The large current in lightning heats up the air in its path to a
temperature of 30,000 degrees (at this value there is little difference
between Celsius and Kelvin).

The heated air column expands very rapidly giving rise to the
deafening sound known as thunder. The energy dissipated in a return
stroke is around 500 million Joules which is enough to lift a one-
tonne mass to a height of 50 kilometers. Most of this energy is used up
in producing the thunder.
How come there is so much energy in the return?

Because, the thunder cloud base from which the leader starts
is at a potential of ten to hundred million Volts with respect to ground.
Thus when the leader touches the ground, it is actually short-circuiting
this much of voltage. (Remember that when a short circuit occurs in
our houses, the voltage difference is only 220 Volts at best). When
you short circuit million of Volts, you naturally get real fire works: the
lightning flash. It is no wonder that lightning can kill people and
destroy property.
How long does a lightning flash last?

Normally, a flash lasts for about one half of a second. The
return stroke lasts for about 100 microseconds (a microsecond is one
millionth of a second). The interval between strokes is about 40
milliseconds (a millisecond is one thousandth of a second).
Who (or what) is vulnerable to lightning?

Almost anything or any creature in the open is vulnerable to
lightning. Tall structures are more likely to be hit than shorter ones.
Thus, the TV tower in Moscow, which is more than half a kilometer
high, is known to be hit 32 times in a year on the average. So, don't
believe the proverb that lightning never hits the same spot twice!

Aircraft flying near thunder clouds are frequently hit but the
consequences are seldom dangerous. Pilots avoid thunder clouds more
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because of turbulence and icing than because of lightning.
Rockets, both on ground and in flight have been hit by

lightning. There were instances when rockets were launched
inadvertently by lightning. In principle, lightning could be very
dangerous to big rockets like satellite launch vehicles. That's why the
Indian Space Research Organisation has installed a very elaborate
protection system in Sriharikota from where its rockets are launched.
What is lightning protection?

The idea is to try to divert lightning away from the object to
be protected and let it hit somewhere else, preferably at a point chosen
by us. The point we choose is called the air terminal. Depending on
its shape and size, a building may have more than one air terminal.
Once lightning hits the air terminal, we ensure that all lightning
current flows through a pre-determined path (known as down
conductor) into the ground safely. Thus the electrical energy in
lightning discharge is dissipated safely inside the ground.

The degree of protection needed depends on the location,
nature and value of the property to be protected. For example, satellite
launch vehicles, which are huge rockets that carry hundreds of tonnes
of propellant and expensive hardware, can hardly be exposed to
lightning! So a very elaborate and nearly fool-proof system is needed
to protect such rockets. In Sriharikota Island in Andhra Pradesh, on
which the space port of India is located, a very sophisticated protection
system has been installed.

In addition to the above one may need to deploy a variety of
electronic devices to ensure safety of sensitive equipment inside a
building or a rocket.
What should one do (or not do) during a thunderstorm?

We come across newspaper reports of lightning induced deaths
with distressing frequency. We cannot prevent lightning nor can we
predict where exactly lightning will hit. We cannot provide 100%
protection at all places of human activity. The best we can do is to
take some precautions.
 I give below some guide lines
to be followed during a thunderstorm.
When you are outdoors:

Avoid standing in open fields, on boats or on the beach.
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Comfort cooling system installed at New York Stock Exchange
in 1902.
Armour Building in Kansas City became  the first office building
to have an air-conditioning system - 1902
In Buffalo, world renowned  Architect Frank Lloyd Wright’s
Larkin Administration Building became the first office building
specifically designed for air conditioning - 1906
In 1906,  Boston Floating Hospital became the first AC hospital
First  AC home was that of Charles Gates in Minneapolis in
1914
White House was air-conditioned in 1930
Packard Motor Car Co. marketed  an automobile with AC option
in 1939.

Air Conditioning
 Some Landmarks

        [ History of AC elsewhere]

 Avoid isolated trees or any isolated structures.
 Avoid contact with water bodies like lakes, ponds, etc.
 Inside a car or a bus or train, you are usually safe.
 If the hair on your head or neck begins to stand end-on, it means a

strike is imminent! Immediately crouch down into a ball with feet as
close together as possible with no other limb touching the ground.
When you are indoors:

 Do not go on terrace.
Stay away from all incoming lines like power lines.
Stay away from all metallic objects like the plumbing lines.
Do not squat on floor; sit on wooden furniture and avoid contact with

ground.
If you must stand on ground, do so with feet as close as possible.
Do not use telephone unless it is mobile or cordless. The best is to

avoid phoning (to protect your ear drums from static noise).
Unplug all electrical devices. Disconnect external antennas and cable

TV. [ Dr. Manoranjan Rao, Formerly of VSSC, Trivandrum, India]
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There is intense noise world over about diverting food items
like corn and sugar cane for producing more lucrative biofuel, ethanol.
Because of this, there appears to be  heavy shortage of these  as food
items. Now a solution in the form of  ‘Cellulosic Ethanol’, ethanol
produced from cellulose, instead of sugar, has emerged.  It is a welcome
proposition, as  most plants don't have a lot of sugar, but do have
cellulose in plenty. So, instead of using food crops like corn and sugar
cane which have lots of sugar to create fuel, we can use parts  of plants
like mown grass clippings, fallen tree limbs or corn stalks to create
ethanol.

Cellulosic ethanol is chemically identical to ethanol from other
sources, such as corn starch or sugar, but has the advantage that the
lignocellulose raw material is highly abundant and diverse. However,
it differs in that it requires a greater amount of processing to make the
sugar monomers available to the microorganisms that are typically used
to produce ethanol by fermentation. Cellulosic ethanol can contain up
to 16 times more energy than is required to create it! If that doesn't
sound impressive, consider that gasoline contains only 5 times more
energy than was required to create it and corn ethanol is totally lame,
containing only 1.3 times the energy required to create it.

The first attempt at commercializing a process for ethanol from
wood was done in Germany in 1898. It involved the use of dilute acid
to hydrolyze the cellulose to glucose, and was able to produce 7.6 liters
of ethanol per 100 kg of wood waste (18 gal per ton). The Germans
soon developed an industrial process optimized for yields of around 50
gallons per ton of biomass.

Unfortunately, it's also much more difficult to make ethanol
from cellulose. This is generally because scientists have focused on
expensive enzymatic processes that create ethanol at very low
concentrations. But in the last five years an intense amount of research
and capital has been thrown at this problem, and now we're seeing
results. Still,  it is more expensive than sugar ethanol (and gasoline) to
produce. Range biofuels uses a more straightforward thermo-chemical
process to gasify the cellulose and then convert it to ethanol.

Cellulosic Ethanol
Biofuel sans Edibles

Energy
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With the advances in biotechnology, straw, and other plant
wastes  can now be transformed into cellulosic ethanol. While
chemically identical to ethanol produced from corn or soybeans,
cellulose ethanol exhibits a net energy content three times higher
than corn ethanol and emits a low net level of greenhouse gases.
Recent technological developments are not only improving yields but
also driving down production cost.
'Range Fuels' will be creating its ethanol from wood chips, which
contain a very large amount of energy (think fire). The plant, which
will be completed in 2008, will create over 100 million gallons of ethanol
per year. The production process combines both biological (i.e.,
microbes) and thermochemical (heat and chemicals) processing. A
company named Coskata is believed to have developed a process with
which fuel is relatively clean. Overall, it cuts greenhouse gas emissions
by 90 percent, compared with gas. It also uses less water than most
ethanol processes, which rely on food crops.

Nearly every cellulosic ethanol company claims it will be able
to produce fuel at $1 or less a gallon in a few years. It includes the
cost of the feedstock, the cost of the energy required to convert raw
materials into fuel, and labour. It does not include paying off the capital
of the facilities, taxes, retail mark-ups, or other expenses that can be
added as the fuel wends its way through distribution. On the other
hand, the $1 a gallon figure does not include subsidies, which lower
the cost to consumers.

There are about 140 corn ethanol refineries nationwide, which
produce more than 5 billion gallons a year. Chris Somerville, professor
of biological sciences at Stanford University and director of the
Carnegie Institution's Department of Plant Biology advocates
increasing the production of cellulosic ethanol, which is distilled from
the fermentation of sugars from the entire plant, not just the grains.
The ideal plant for producing cellulosic ethanol, he added, is
Miscanthus, a perennial grass native to subtropical and tropical regions
of Africa and southern Asia, which is also used as an ornamental
plant. According to Somerville, Miscanthus produces about twice as
much biomass per acre without irrigation than other grasses.

The main reason behind the call for increased biofuel
production is to reduce emissions of greenhouse gases. Biofuels are
carbon-neutral sources of energy. Plants absorb atmospheric carbon
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dioxide during photosynthesis, which compensates for the CO2 that is
released when biofuels burn.

Light duty cars and trucks can already run on gasoline
containing 10% ethanol. There are an estimated 1.2 million flex-fuel
cars on the road capable of running on a wide range of biofuels including
E85, a mixture of 85% ethanol and 15% gasoline. Manufacturing flex-
fuel vehicles is a trivial change in automobile industry.

[For details: www.sciencedaily.com, www.doe.gov,
en.wikipedia.org, www.harvestcleanenergy.org, www.ethanolrfa.org,
www.ecogeek.org]

[CGS]
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As per a recent statistics of  the oil giant BP,   energy
consumption in Germany fell last year by a greater extent than in any
other country in the world.  Germany reduced their use of   primary
energy - that is, the energy generated by oil, gas, coal, nuclear and
hydropower - by 18.5 million tons of oil equivalent in 2007, a 5.6%
reduction. Only Denmark and Azerbaijan recorded larger percentage
reductions last year.

Across the world, total primary energy consumption rose 2.4%
last year. China, which in 2007 consumed 7.7% more energy than in
2006, is responsible for half that increase; India a third.  European
Union managed to cut their use of primary energy by
2.2%. The US, however, consumed 1.7% more energy in 2007 than in
2006.

The world consumed slightly more oil last year than in 2006,
with total global oil use rising by 1.1%. But  China and India recorded
far higher rises, of 4.1% and 6.7% respectively.

Among the energy  sources, the  use of  coal increased last
year, with the world consuming 4.5% more coal in 2007 than in 2006.
Once again, China, with its coal consumption up by 8 %, was
responsible for the biggest increase.

[For details: www.businessweek.com, http://
renewenergy.wordpress.com ]

Cutting Energy Use
Germany shows Example

With its array of gadgets and machines, all powered by
energies that are destructive of land or air or water, and
connected to work, market, school, recreation, etc., by
gasoline engines, the modern home is a veritable factory of
waste and destruction. It is the mainstay of the economy of
money. But within the economies of energy and nature, it is
a catastrophe. It takes in the world’s goods and converts
them into garbage, sewage, and noxious fumes—for none of
which have we found a use.
-- Wendell Berry
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News Scan

Jet fuel costs are soaring, affecting the bottom lines of com-
mercial airlines. Biofuel is now emerging as a fuel option for aviation
sector, at least to part-fuel the flights. In this process it also helps to

reduce the airline industry's
carbon footprint. The air-
lines at present contribute  2
%  of the world's carbon di-
oxide emissions.

Virgin Atlantic, the
commercial airline major of
US,  was the first airline to

fly with biofuel, which its boss Rich-
ard Branson calls ‘a vital breakthrough.’  On 24 Feb.’08, a Boeing
747-400 flew from London to Amsterdam carrying in one of its four
fuel tanks a 20-percent mix of biofuel derived from coconut and ba-
bassu oil. It was the first time a commercial aircraft has flown any
distance using renewable energy.
         Now it is the turn of Japanese with Japan Airlines (JAL), Asia's
largest carrier,   planning a  biofuel test flight,  to fly a Boeing 747
partly using biofuel by March next year.   Air New Zealand and Con-
tinental Airlines also are  planning  such tests.

Biofuel for Flying
To Green the Aviation Sector

Babassu oil  or cusi oil is a clear
light yellow vegetable oil extracted from the
seeds of the babassu palm (Attalea speciosa).
Standing approximately 20 metres tall, this
palm  is native to Brazil in South America
and  is considered a major industrial and
economical resource for the region as it is
widely    used in food, cleaners and skin
products.  Babassu oil has properties similar
to coconut oil and is often used  as a re-
placement.

Babassu oil

[For details:
www.soaperschoice.com,http://en.wikipedia.org]
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Law enforcement agencies have long been looking for dependable
and verifiable calculations of narcotics use in a society, which will
help them to  identify new trends in drug abuse and formulate policies
to counter them. Person to person surveys for drug-use estimates  are
only as reliable as the people who answer them. Now environmental
scientists are considering to use  raw sewage in a city,  to get  an
accurate picture of drug abuse in communities. Such  tests at municipal
sewage plants in many areas of the United States and Europe,  give
quick, fairly precise snapshots of illicit drugs  such as cocaine, heroin
and marijuana used by communities, even on a particular day.

‘Sewage does not lie’ is the new adage here.

Analyzing Sewage of Cities
To get Picture of  Drug  Abuse

Monitoring Overweight Vehicles
A Real Time System

An innovative system capable of identifying and recording
overweight vehicles in free flowing traffic is undergoing trials on a
motorway near the city of Florence
in  Italy. It comprises of  a programmable digital camera with Ethernet
connectivity, a  HI-TRAC EMU Weigh-in-Motion (WIM) counter
classifier and associated in-road sensors. The EMU triggers the camera
to take an image of the
vehicle passing over the sensors.
The vehicle weight record
and  the image are  transmitted
to the  control centre 5 km
away where traffic officers
can display on their 3G
enabled laptops live images of
possible overloaded vehicles passing over the site. The graphical display
provides a zoom facility to help to identify the vehicle by number plate.
A countdown timer associated with each vehicle shows the time the
vehicle is expected to pass the traffic officer’s location.
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Science, Technology and R & D
Some Scenario

   Research and development are the engines of  economic growth,
and the importance attributed to it by major countries is visible from
their R&D  spends. Here are some highlights:

The United States spent about $330 billion on R & D in 2006.  59%
of U.S. Govt. research funding went to defense projects.

China is second   in the world in R & D spending, with an estimated
$136 billion in 2006, with still more spending probably hidden in
military budgets.

R & D outlay of Japan is nearly 3% of GDP, accounting for about
$130 billion in 2006.

R & D spending in the European Union (EU-15) amounted to $230
billion in 2006, about 1.9% of GDP. The European Commission has set
a goal of raising R & D spends to 3% of GDP by 2010.

In Russia, R & D funding is roughly 1.5% of GDP,  accounting for
about $26.25 billion in 2006. The notable feature of R&D funding in
Russia is that around 60% of research in the country is sponsored by
government, with nearly 44% of  this budget going to defense research
and 10% to space research. These figures do not include military
research, if any, escaping international notice.

Corporate R & D in the United States has undergone a major change
in the post-9/11 period, with less emphasis on pharmaceuticals and
computer-related fields and more focus on biotechnology,
nanotechnology, and security technologies.

Western corporations are outsourcing a growing fraction of their R
& D to foreign contractors,  more in China, followed by India and
Russia.

[For details: The Futurist, May-June 2008, Forecasting International

Ltd, Virginia, USA, www.wfs.org]

Don't walk in front of me, I may not follow.
Don't walk behind me, I may not lead.
Just walk beside me and be my friend . - Albert Camus

Advantech



July 2008 Executive Knowledge Lines 15

In US, the military research
now absorbs much of the money
that once supported basic
science.  Consequent to this
neglect of basic science, only half
of American patents are granted
to Americans, a number that has
been declining for decades. Only
29% of the research papers
published in the prestigious
Physical Review in 2003 were by
American authors, down from
61% in 1983. As other countries
become more skilled in critical
high-tech fields, the United
States is fast losing its edge.

More than half of American
scientists and engineers are
nearing retirement. At the rate
that American students are
entering these fields, the retirees
cannot be replaced except by
recruiting foreign scientists.

The number of U.S. bachelor's
degrees awarded in engineering
in 2005 was nearly 15% below the
peak 20 years earlier. The United
States needs 114,000 engineering
graduates each year, according to

the Department of Labor, but
graduates only about 65,000.

Only 6% of American
undergraduates are engineering
majors. In Europe, the number is
12%; in China, it is 40%.

Of the doctoral degrees in
science awarded by American
universities, about 30% go to
foreign students. In engineering,
it is 60%.

By inhibiting stem-cell
research, cloning, and other
specialities, the United States
has made itself less attractive to
cutting-edge biomedical
scientists. The United Kingdom
is capitalizing on this to become
the world's leader in stem-cell
research. In the process, it is
reversing the brain drain that
once brought top British
scientists to the United States.
More than 70 leading American
biomedical researchers have
moved to the U.K. along with
many less noted colleagues.
 [Courtesy:  Forecasting
International Ltd, May 2008]

S&T in USA Today

What is a friend? A single soul dwelling in two bodies.
                                                              - Aristotle
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Internet is like an ocean with millions of resources available on it.
It is difficult to find relevant, appropriate and quality material even if
one has good search skills and uses advanced search engines. Also,
automation can't replace our human value judgements, nor can it be
responsive and dynamic to meet our ever changing requirements.

To address these issues, a consortium of universities in the UK
launched a free online service called ‘intute’ in 2006 that allows
t e a c h e r s , students and
researchers  to search for
quality data.

Issues of authenticity,
quality, and search skills are
very real and s i g n i f i c a n t
concerns - particularly in a
l e a r n i n g context.  The
intute database makes it possible to discover the best and most relevant
resources in one easily accessible place - as trusted information, assured
that it has been evaluated by specialists for its quality and relevance.

Search engines are often the first choice for people wanting to find
specific information on the web. Even when faced with a long list of
search results there is nothing to assure that the information in those
results is of an acceptable level, as there is no systematic quality control
processes in place for online information.

The intute database allows access to both subject-specific and cross-
subject resources, all of which have been evaluated for their quality
and relevance.  Each resource is reviewed by an academic specialist
in the subject, who writes a short review of between 100 to 200 words,
and describes via various metadata fields, such as which subject
discipline(s) it will be useful to,  what type of resource it is, who created
it, who its intended audience is, what time-period or geographical
area the resource covers, and so on. In early June 2008, intute provided
123,381 records.

intute is not to be confused with a simple search engine - it is more

intute
For Authentic Web Searches

Technologies in Horizon
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like a hand-built directory of 'the best-of-the-web, for academics.'
The intute mission

intute exists to advance education and research by promoting the
best of the Web in one easily accessible place, providing access to
quality resources through a process of evaluation and collaboration.

Organisationally,  intute is composed of:
An Executive Committee responsible for the strategic direction

of intute and its overall management
4 Subject Groups providing services to support staff and students

in their subject areas, including the intute database
 The Executive and Subject Groups work in partnership to deliver

intute as a whole across a distributed network of partner institutions.
intute Executive, Mimas, the University of Manchester
Arts and Humanities, led by the University of Oxford in

partnership with Manchester Metropolitan University
Health and Life Sciences, led by the University of Nottingham
Science Engineering and Technology, led by the University of

Manchester in partnership with Heriot Watt University
Social Sciences, led by the University of Bristol in partnership

with the University of Birmingham
The intute also offers  ‘Myintute’, a personalisation  service which

enables users to  tag records, set up email alerts, export data, and
construct remotely-maintained lists of resources that can be used as
reading lists. In addition, the University of Bristol manages a Virtual
Training Suite, with over 60 free online tutorials teaching Internet
research skills.

  [For details: www.intute.ac.uk, http://en.wikipedia.org]

 "If you will call your troubles experiences, and
remember that every experience develops some latent
force within you, you will grow vigorous and happy,
however adverse your circumstances may seem to be."

                                    -John Heywood
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Biomimicry
Mimicking the Nature

Biomimicry is a new science that studies nature’s models to
create products, processes, and policies that are well-adapted to life
on earth over the long haul, and then emulates them to solve human
problems – sustainably.  If we want to consciously emulate nature's
genius, we need to look at nature differently.  In biomimicry, we look
at nature as model, measure, and mentor. Researchers use the inspi-
rations found in nature to emulate "life's genius" for the purpose of
improving manufacturing processes, creating new medicines, chang-
ing the way people grow food, or harnessing energy.

Biomimicry, also termed as bionics, biomimetics, biognosis, or
bionical creativity engineering, is the application of biological meth-
ods and systems found in nature to the study and design of engineer-
ing systems and modern technology. The word "bionic" was coined by
Jack E. Steele in 1958, to mean - "like life". Sometimes it is also inter-
preted as "biology" + "electronics".

The transfer of technology between life-forms and synthetic
constructs is desirable because evolutionary pressure typically forces
living organisms to become highly optimized and efficient. Examples
of bionics in engineering include the hulls of boats imitating the thick
skin of dolphins, sonar, radar, and medical ultrasound imaging imitat-
ing the echolocation of bats.
In the field of computer science, the study of bionics has produced
artificial neural networks and artificial intelligence. Evolutionary com-
putation was also motivated by bionics ideas but it took the idea fur-
ther by simulating evolution in silicon and producing well-optimized
solutions that had never appeared in nature.

Animals, plants, and microbes are the consummate engineers
in nature. They have found what works, what is appropriate, and most
important, what lasts here on Earth. Failures are fossils, and what
surrounds us is the secret to survival. This is the real news of
biomimicry.

Often, the study of bionics emphasizes implementing a func-
tion found in nature rather than just imitating biological structures.
For example, in computer science, cybernetics tries to model the feed-
back and control mechanisms that are inherent in intelligent behav-
ior, while artificial intelligence tries to model the intelligent function
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regardless of the particular way it can be
achieved.

One example is the attempt to learn from and
emulate the incredible ability of termites to main-
tain virtually constant temperature and humid-
ity in their habitat, despite an outside tempera-
ture variation from 3 °C to 42 °C during the day.
The Eastgate Centre, a mid-rise office complex
in Harare, Zimbabwe, constructed as a model of
termite habitat, stays cool without air condition-
ing and uses only 10% of the energy of a conven-
tional building of its size.

Another example is modeling the echolocation of bats in dark-
ness and adapting that functionality into a cane for the visually im-
paired. Research performed at the University of Leeds (in the UK) led
to the UltraCane, a product manufactured, marketed and sold by
Sound Foresight Ltd.

Biomimetic scientists in 2004 designed "Morphing aircraft
wings" that change shape according to the speed and duration of flight.
They were inspired by different bird species that have differently shaped
wings according to the speed at which they fly.
In medicine, Bionics means the replacement or enhancement of organ
or other body parts by mechanical versions. Bionic implants differ from
mere prostheses by mimicking the original function very closely, or even
surpassing it. The best known bionic implant is the cochlear implant, a
device for deaf people. Fully functional artificial hearts have already
been developed.  Medical adhesives involving glue and tiny nano-
hairs are being developed based on the physical structures found in
the feet of geckos.

Professor Kwabena Boahen of the Department of Bioengineer-
ing at the University of Pennsylvania developed a silicon retina that
was able to process images in the same manner as a living retina. He
confirmed the results by comparing the electrical signals from his sili-
con retina to the electrical signals produced by a salamander eye while
the two retinas were looking at the same image.

In a more specific meaning, it is a creativity technique that
tries to use biological prototypes to get ideas for engineering solutions.
This approach is motivated by the fact that biological organisms and
their organs have been well optimized by evolution.

       [www.biomimicryinstitute.org]
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Recruitment of officials is the corner stone of the entire public
personnel structure and a faulty recruitment policy inflicts irreparable
damage upon the administrative system. The ancient Indian political
scientists had given serious thoughts to the process of selecting suitable
officers for the state administration, much earlier than Prussia, which
is generally credited as the first country to evolve a sound recruitment
system. Kautilya has analysed the views of these ancestral law givers
and set forth his own theory on this vexed problem, which has
considerable force even today.

The procedure for recruitment of officials is discussed in eighth,
ninth, tenth and eleventh chapters of the first book (pradhama
adhikarana) of the Arthasastra. Kautilya does not stipulate methods
of recruitment for each and every post. Instead, he discusses in detail
about the selection of top-level officials and probably expects this
procedure to serve as a guideline for the recruitment of other staff.
One of the guiding principles enunciated by him in recruitment is that
efficiency should not be compromised and the administrators should
be selected on merit only. The right man for the right job is the other
theory advocated by him on recruitment. Horses may look like docile
animals before they are tied to the cart. But when once they are tied
to the cart, they start going astray. Similarly, those who appear to be
simple and harmless before selection may turn out to
be dishonest and undependable after their appointment.
Acknowledging this universal truth, Kautilya suggests that persons
should be thoroughly subjected to scrutiny before they are appointed
to any post. The basic qualifications prescribed in the Arthasastra for
an official are that they should have control over their senses and
should be free from arrogance, pride, greed, lust and foolhardiness.
The ministers should possess certain additional qualifications like noble
birth, integrity, bravery and loyalty and they should be natives (not
foreigners). They are appointed either by direct recruitment or by
selection from the lower categories.

Kautilya suggests a two-fold test for selection viz. eligibility
test and psychological test. The eligibility of a candidate is tested by
various means. For example, nationality and family background should

Recruitment Policy
Kautilya’s Arthasastra

General
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be verified from those who know the candidate very well, while
eloquence, boldness and presence of mind should be assessed by
personal interview. The knowledge in the various arts should be tested
by experts in the respective fields. The candidates selected on the
basis of the eligibility test are then posted temporarily in suitable posts
as probationers. In course of time, they are put to psychological test,
without their knowledge, which consists of (1) Religious test (Dharma)
(2) Wealth test (Artha) (3) Love test (Kama) and (4) Fear test
(Bhaya). These tests are designed to tempt the candidates to defect
by harping on their religious sentiments, by promising financial rewards,
by temptation of lust or by playing on fear.

For the Dharma test, the king shall dismiss the priest on some
pretentious grounds such as refusal to teach someone or to officiate at
the rites of an unworthy man against the wishes of the king. With the
help of secret agents, the seemingly disgruntled priest would instigate
the officials against the irreligious king. Those who refuse to join this
conspiracy to overthrow the king, shall be treated as successful in the
test.

Likewise, for the Artha test, the Senapathi would be fictitiously
suspended under some pretext and the suspended official would then
offer a fabulous amount to the officers to revolt against the King. Those
who refuse to accept the offer are considered to be successful in the
test.

For the Kama test, the services of a wandering female
mendicant (spy) very close to the queen would be utilised. She would
gain the confidence of the officer to be tested and convey him the
secret that the queen loves him ardently. He would also be told that
she has made arrangements for uniting him and that the refusal to
oblige the queen would bring disasters. If he declines to accept the
proposal, he would be declared successful.

With the implicit knowledge and blessings of the King, the
officers to be tested  for the test of fear (Bhaya) would be invited for a
picnic by one of the amatyas. As if by apprehending a conspiracy, the
king would put all of them in jail. A spy posing as a prisoner shall try to
persuade them for killing the King, who had deprived their honourable
positions. The officials declining to co-operate in such an endeavour
would be declared as successful in this test.

These psychological tests are conducted under the auspices
of the spies called Satris and the officials would come to know only at
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the end that everything was merely the test. Kautilya, however cautions
against involving the king or the queen directly in these recruitment
tests because it is unwise to vitiate an innocent mind, which is like
mixing poison in water.

The result of these tests would ultimately be the deciding factor
in allotting the candidates to various services. Only those who pass all
the four tests are eligible to be appointed as councillors and ministers.
Those who have come out successful in the religious test are to be
appointed in the civil and criminal departments and those qualified
in the wealth test are to be appointed as Samaharta or Sannidhata.
Those who have come out successful in the love test are given the
assignment of protecting inside and outside the palace and those
selected in the test of fear are posted as security officials. Kautilya
suggests that one who fails in all the four tests can be accommodated
in difficult departments such as forest, mines or factories.

Sometimes councillors are posted as superintendents
(adhyaksha) of departments according to their aptitude and efficiency.
But Kautilya prefers an efficient person, from the concerned
department, possessing the qualities of a councillor for the appointment
as superintendent of that department. The judges (Dharmasthas) are
probably chosen personally by the King from among the councillors
(amatyas). A bench of three judges usually gives verdicts on the dispute
of the people at the designated places.

For the appointment of Senapathi (Commander-in-chief) one
should have the expertise in all kinds of warfare. It appears that the
Senapathi is selected by the king himself from among the councillors
who have sufficient experience in warfare.

The superintendents are expected to recruit the staff for their
departments, taking into consideration the broad objectives and the
nature of work. For example, lekhaka (writer) is appointed by the
superintendent of the concerned department, from among the
candidates who possess the qualifications of amatyas and who has speed
and legibility in writing, as well as the skill to read the writings of
others.
Remarkable changes have taken place in the field of governance and
many of the methods suggested by the author of Arthasastra may not
be quiet suitable for the contemporary conditions. Nevertheless, the
concepts prescribed in Arthasatra can be a source of inspiration to the
experts in public administration, for formulating a more scientific
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A prison is a cage
Where untamable beasts
Lie in disquiet, quietly raging
As the iron bars melt in the heat
Of their volcanic minds –
Or like me, frozen beneath
An inundation of emotions.

In my right palm
The telltale line –
He evades my eyes –
Did you lose, he asks,
A loved one, in your
youth?
My wife glances at me.

The scar shows
Burned onto my heart
Now on my palm too –
Where you stuck
The dagger, deep.

I will never blame thee –
You’ve every right
To love or to thwart –
But I wish
When you left
You could’ve left –
A little of me!

 Imprisoned No future

 When you left…

[Balachandran .V
balanpnb@gmail.com]

method of recruitment, which may ultimately, strengthen the
administrative machinery and help reduce the existing gap between
the aspirations and performance of the Government departments.

                    [N S Mannadiar]
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G N Ramachandran
Brain behind Madras Helix

[Part II]

Why so much fuss about Collagen
Collagen is the main protein of connective tissues in animals and

the most abundant protein in mammals making up almost 25% of the
whole body protein content. It is a long fibrous structural protein whose
functions are different from globular proteins such as enzymes. Collagen
fibres support most tissues. They not only give structure to the outer
cell  but are also found inside certain cells. Collagen has great tensile
strength and is a component of cartilage, ligaments, tendons, bone
and teeth. Along with keratin it contributes to the strength and
elasticity of skin. It strengthens blood vessels and plays a major role in
tissue development. In crystalline form it is present in cornea and lens
of the eye. Some people refer to collagen as the glue that holds the
body together. Without it, the body would, quite literally, fall apart.
Understanding of the collagen structure is the precursor for modern
cosmetic surgery and burns treatment.
Stereochemistry

As a byproduct of his research into biological structures, GNR also
contributed to the 3-dimensional reconstruction of images from 2-

[In the first part of the article that appeared in EKL, June 2008 we
paid homage to the brilliance of Prof. G. N. Ramachandran (GNR)
and his team in defining a denotational grammar for representing the
atomic structure of molecules and cracking the structure of the complex
protein Collagen that had eluded other researchers all over the world.
The triple helix structure proposed by the team has since been validated
and has come to be known as the Madras helix. In this second and
concluding part of the article we present a third achievement of the
team namely a method for reconstructing a three dimensional image
out of two dimensional sections. This technique can be called the
forerunner for modern day CAT scan machines. Peer cooperation and
institutional autonomy played a major role in the team achieving cutting
edge and  seminal research results right here in India with modest
investment and infrastructure.]
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dimensional X-ray
films through a
m a t h e m a t i c a l
operation called
convolution. This is
needed because the
molecules which are
the objects of study
and interest are
essentially 3-
dimensional entities.
It complements the
familiar Fourier

transform techniques.  Those working in the area of digital
communication are familiar with convolution operator. This piece of
GNR’s work can merit as an independent contribution to science and
technology at  the same level as the discovery of stereo sound effects.
This technique has indeed  paved the way for today’s CAT scans and
tomography. If research grants had been as generously available in
those times  as they are today, GNR’s team could well have built the
world’s first tomography equipment and patented it !
Biographical sketch

GNR had his early schooling in Gopalasamudram, a village in
Tirunelveli district of Tamilnadu. He had his early higher education
at Maharaja’s college, Ernakulam where his father Narayana Iyer
served as the principal. He had his graduate education at St. Joseph’s
college, Trichy before moving on to the Indian Institute of Science
where he came under the influence of C.V. Raman. It is reported that
GNR wanted to study Electrical Engineering but CV Raman told the
Head of
the Electrical Engineering department that GNR is too bright to study
engineering and moved him out to the Science stream. At a time
when research in Physics centered around glamorous subjects such as
Optics and Wave scattering , GNR somehow took a liking to the
physics surrounding biology. He founded the Center for Advanced
Studies in Molecular Biophysics and X-ray crystallography under the
Madras University and led a highly motivated team of researchers for
18 years during the 50s and 60s before setting up the department at
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IISc in early 1970.
GNR was out and out a desi scientist and was driven with the

passion  for the emergence of a scientifically strong and resurgent India.
His genius was highly valued by Madras University Vice chancellors
such as A. Lakshmanaswamy Mudaliar and Malcolm Adiseshiah who
insulated him from bureaucratic hassles. GNR enjoyed academic,
administrative and financial autonomy unheard of in a university set-
up. He also had the support of fellow scientists such as Nayudamma
who was the director of Central Leather Research Institute (a CSIR
lab) at the campus adjoining GNR’s lab. Nayudamma helped GNR
with collagen samples from animals (especially kangaroo tail tendon).
In commemoration of this cooperation between university research and
CSIR laboratory the auditorium at CLRI has been named as the Triple
Helix auditorium.

It is a tragic irony that GNR with so much of contributions to the
fundamental understanding of biological structures was not awarded
the Nobel prize. On his death in 2001, an obituary reference in “The
Hindu” was titled “The prize that missed the master”. It is equally
ironic that the Government of India did not understand the strategic
significance of GNR’s contributions and no Padma award came his
way. It is a matter of regret that even the present generation Ph.Ds in
Physics have not heard the name of GNR!
The author’s experience

The author had the good fortune of working with such a multi-faceted
genius as GNR at the Madras laboratory during 1968-69. He still remembers
the humility of a near Nobel prize winning scientist who at his job interview
told him “My mathematical thinking is intuitive. Since you have had a rigorous
grounding in mathematics, I expect you to give a formal footing to my intuitive
models”. The author honed his skills in abstraction by observing GNR who
would quickly weed out unnecessary details and come straight to the essence
of discussions.  The author has also experienced the eccentricities that are
usually associated with geniuses. He would give an assignment one afternoon
and say “Take your own time but let me have some preliminary results by
tomorrow morning”. By the next morning he would have lost interest in that
track of research and exclaim “Who asked you to pursue this line?”

                     [R. Narayanan]
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Cucumber
 For Raw and Fresh Eating

Cucumber is a fruit and a vegetable that belongs to the cucurbit
family which includes species such as the gourd, watermelons,
cantaloupes, squash and pumpkins.  Cucumber is very high in water
and very low in calories.

Cucumbers originated in India between the Bay of Bengal and
the Himalayas. They have been in cultivation for about 3,000 years.
The cucumber was mentioned in the Bible, and was being grown in
North Africa, Italy, Greece, Asia Minor, and other areas at the beginning
of the Christian era. In England the crop was first introduced in the
1300s. Christopher Columbus planted seeds in Haiti in 1494, and by
1539 cucumbers were grown in Florida,  reaching Virginia by 1584.

The cucumber is also listed among the foods of ancient Ur
and the legend of Gilgamesh describes people eating cucumbers. Some
sources also state that it was produced in ancient Thrace, and it is
certainly part of modern cuisine in Bulgaria and Turkey, parts of which
make up that ancient state. From India, it spread to Greece  and Italy
(where the Romans were especially fond of the crop), and later into
China. The Roman Emperor Tiberius had the cucumber on his table
daily during summer and winter. The Romans reportedly used artificial
methods (similar to the greenhouse system) of growing to have it
available for his table every day of the year. Charlemagne had cucumbers

grown in his
gardens in
ninth-century
F r a n c e .
T h r o u g h
J a c q u e s
Cartier, a
F r e n c h
e x p l o r e r ,
c u c u m b e r
r e a c h e d
Canada.

T o d a y
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cucumbers are grown all over the
world for pickling (picklers) and
eating fresh (slicers). Having
enclosed seeds and developing from
a flower, cucumbers are scientifically
classified as fruits. Much like
tomatoes and squash, however, their
sour-bitter flavor contributes to
cucumbers being perceived,
prepared and eaten as vegetables.
Cucumbers have become popular
due to their wide variety of fruit
types and the use of these types in
our diet.
Cucurbits are known as the vine
crops due to their growth, habit, and
culture. Most plants in this species
have a spreading growth habit with
tendrils at the leaf axils. These

plants are warm season, tender annuals, that require hot weather to
develop fruit.

Cucumbers around the world are of varous sizes, shapes and
colour. There are seedless varieties as well. The green fruit eaten fresh
is roughly cylindrical, elongated, with tapered ends, and may be 10 to
60 cm long and two to 10 cm in diameter. Cucumbers are mainly eaten
in the unripe green form. The ripe yellow form normally becomes too
bitter and sour. Generally Slicers (eaten fresh) are longer, smoother,
more uniform in color, and
have a much delicate skin.
Dosakai is a yellow
cucumber available in parts
of India. These vegetables
are generally round in
shape. It is commonly
added in Indian curries
and the popular snack
Dosa.

In the later 1600s,
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a prejudice developed against uncooked vegetables and fruits. A number
of articles in contemporary health publications stated that uncooked
plants brought on summer diseases and should be forbidden to children.
The cucumber kept this vile reputation for an inordinate period of
time that it was “fit only for consumption by cows”, which some believe
is why it gained the name, “cowcumber”, later turned to cucumber.
Nutrition.

There are many uses for the cucumber in the diet and in recipes.
They are 95% water so the nutritional content is the lowest in the
cucurbit family. It has a calorie of 70 per 100 gm. Carbohydrates and
sugars are the major constituents in cucumber with 3.63% and 1.67%
respectively. Other constituents are dietary fiber, fat, proteins, Vitamins
A, B1, B2, B3, B5, B6, B9 and C, and minerals Calcium, Magnesium,
Phosphorus, Iron, Potassium and Zinc.
Health Benefits

Cucumber is an effective natural diuretic known, promoting
the flow of urine. It is helpful in treating  kidney and urinary bladder
diseases, liver disease and pancreatic disease.

Cucumber contains erepsin, the enzyme that helps to digest
protein. Its fiber-rich skin and their levels of potassium and manganese
help regulate blood pressure and promote nutrient functions. Its dietary
fibers regulate cholesterol level and support bowel regularity. Its
magnesium content relaxes nerves and muscles and keeps blood
circulating smoothly.

The high silicon and sulphur content of the cucumber is said
to promote the growth of hair, especially when the juice of the cucumber
is added to the juice of carrot, lettuce and spinach. A mixture of
cucumber juice with carrot juice is said to be beneficial for rheumatic
conditions resulting from excessive uric acid in the body. Cucumber
juice is also valuable for fighting diseases of the teeth, gums, especially
in cases of pyorrhea. The high mineral content of this vegetable also
helps to prevent splitting of nails of the fingers and toes. Cucumber  is
beneficial for persons with diabetes.

Cucumber is also good to reduce heat and inflammation. It is
very useful to treat tired eyes and remove the eye bags under the eyes
by placing a slice of cucumber over closed eyes. It also helps lung,
stomach and chest problems, gout, and tapeworm. Fresh cucumber
juice is good to reduce heartburn or sooth stomach acid, also for those
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In Forthcoming Issues

Biophony: It is getting difficult to find places in the world where
there isn't any human-generated noise.  Biophony is  capturing
a complete soundscape  of  symphony of creatures, without
contamination from sounds of human activity.
Science2:  New  practices of scientists who post raw experimental
results, nascent theories, claims of discovery and draft papers on
the Web for others to see and comment on.
 Buyer's Remorse: An emotional condition whereby a person
feels remorse or regret after a purchase.
Near Field Communication: Short-range wireless
communication technology which enables the exchange of data
between  a variety of devices, say,  from cell  phones to enable a
payment or transfer of  photos from a digital camera  to a  nearby
TV set.
Social Networking – In the Internet era.
Credit card verification system at member establishments
Biocremation:   An  environmentally responsible, cremation
process which sympathetically returns the body to its constituent
elements.

suffering from gastritis or ulcer.
Cucumber is good for those who are dieting as it is very low in

calories. It has a cleansing action within the body by removing
accumulated pockets of old waste material and chemical toxins. It helps
eliminate uric acid so it is good for those with arthritis. Its juice is a
nourishing vitamin for our hair and skin. It is also a good rejuvenator
and makes us feel and look younger. It is a highly recommended item in
Naturopathy.

In 1999, the consumption of cucumber in the US totalled 3 billion
pounds of pickles with 171,000 acres of production across 6,821 farms
and an average farm value of $361 million. According to FAO, China
produced at least 60% of the global output of cucumber in  2005, followed
by Turkey, Russia, Iran and the USA.
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Planet Earth is now engaged in a battle against global warming
and ‘Carbon Capture and Storage’(CCS)  approach  to combat this
gives a new ray of hope – burying CO2 under the seabed.
In a pioneering project,  Sleipner natural gas platform, 250 km off
Norway's coast with its CCS facility  operated by Norwegian gas and
oil company StatoilHydro since 1996, has successfully buried millions
of tonnes of CO2 this way, for the past 12 years. It uses a simple metallic
tube of  50 cm diameter to put  some 10 million tonnes of CO2 into a

Foot-powered Electricity
A Small relief to Power Problem

Info Bits

With fossil fuel prices skyrocketing, the search for other means
of  power generation is intensifying. While wind and solar energy are
there as options, some scientists are looking beyond them at obscure
methods of power generation. The new kid on the block is foot-powered
electricity – that is, the footfall of trudging shoppers in a mall or
cinegoers in a theatre is to become the latest source of emission-free
energy. Underfloor generators, designed by British engineers, are
powered by “heel strike.”  The technology is based on mini-generators
built into soldiers’ boots, tested by the American military. It works by
using the pressure of feet on the floor to compress pads underneath,
driving fluid through mini-turbines that then generate electricity,
which is stored in a battery. The technology could use the footsteps of
pedestrians to power thousands of lightbulbs at shopping centres.
Engineers have calculated that some 34,000 travellers passing through
Victoria Underground station in Central London every hour could
power 6,500 light bulbs. At home, iPods could be powered by plugging
them into batteries placed in the owners’ heels, using technology which
is already available.

The concept could be used in any place where there are large
number of pedestrians, such as footbridges, sports stadiums etc. But at
the current stage of development, this technology is expensive and
may take more time to be economically viable.

Bury CO2
To Combat Global Warming
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deep saline aquifer one km
under the sea.  Every year,  an
amount of CO2 equivalent to
that emitted by 300,000 to
400,000 cars is stowed
undersea this way, as per the
manager of  Sleipner rig.

But the idea of CCS
has, however, not enthused

enviro-nmental groups like Greenpeace, which  branded it as ‘false
hope.’

According to experts, the future of the method depends on its
cost. CCS currently costs around 60 euros per avoided tonne of CO2,
but that cost would have to be at least halved to make it a viable
alternative to industries, which can currently buy CO2 emissions rights
for around 25 euros per tonne.

The evolution in computer domain continues unabated. This
time it is surfacing from the stable of chip major, Intel,  as Netbooks
and Nettops -  small, low-power Mobile Internet Devices (MIDs) that
will fit below the standard laptop/desktop markets. According to Intel,
Netbooks are compact mobile devices that children, first-time Internet
users and people who desire an extra PC can use for basic computing
applications, listening to music, e-mailing and surfing the Internet.
They can also be used for playing basic online games, social networking
and making voice over IP phone calls. A typical  Netbook will consist
of an Intel Atom N270 processor (1.6 GHz), a 7-10" screen, IEEE
802.11b/g WiFi support, 256-512MB of RAM and between 2-4GB of
flash-based storage, at a target price of $250.
        Nettops  are  systems  offering an affordable at-home experience
on a reliable computing device, as per Intel. They will be built around
Intel Atom N230 processor,  presumably  with more RAM or greater
storage space,  but are expected to occupy the Netbook's equivalent
position within the low-end desktop market.

Netbooks and Nettops
New Mobile Internet Devices
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MRI, magnetic resonance imaging, the ubiquitous medical
diagnostic technique uses a magnetic field and radio waves to get
cross-sectional images of organs and structures   inside the body.
Chemical contrast agents help enhance the quality of the images, but
they are typically only in shades of gray.

U.S. scientists
headed by Gary
Zabow of the
National Institute
of Standards and
Technology, have
now developed a
way to add color
to MRIs,
p o t e n t i a l l y

enhancing the information and sensitivity of  the images. By putting
things in different colors, doctors can get a lot of different information
out than they can in black and white,  says Zabow. That is, a normal
cell can be shown in blue and a cancer cell in red, which can then be
easily tracked to study their bahaviour.

In the place of  the present  conventional chemical contrast
agents to improve MRI image quality, Zabow and colleagues borrowed
techniques from advanced computer chips making, to fabricate tiny
magnets. By adjusting the physical shape of the magnets, they can
adjust the radio-frequency signals that make up the image. The radio-
frequency signals could be converted into a rainbow of colors by a
computer.
       The researchers  at NIST and the National Institutes of Health
made these micromagnets out of nickel, a substance that is toxic to
humans. But   they are confident of  easily making them out of iron or
other magnetic materials, which are nontoxic.

[For details: www.rsc.org, www.sciam.com, other websites]

Colour MRI Scans
For Better Diagnosis

Tech Brief

A scanning electron micrograph (SEM)
image showing an array of micromagnets,
each 3 micrometres across

A scanning electron micrograph (SEM)
image showing an array of micromagnets,
each 3 micrometres across
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The Fujitsu company of Japan has brought out a biometric security
device named PalmSecure that works by matching the vein pattern of
a person seeking access, for example, to an automated teller machine
(ATM), with scanned biological information stored in its database.
Fujitsu will soon begin selling software that enables PalmSecure to be
used with home PCs.Fingerprints are the features most commonly used
in biometric security systems.

Fujitsu's goal is to enhance reliability by using blood vessels in the
palm rather than fingerprints. Although vascular-recognition systems
are still relatively new, they promise to trump fingerprint-based
biometrics in a few ways: Fingerprint scanners require a finger to touch
the scanner, which can create smudges that impair accuracy and
potentially spread germs. PalmSecure users, however, do not have to
touch the device—which is a square with  35-millimeter sides and
standing about 27 millimeters high—for it to read their hand's vascular
pattern. PalmSecure can read a palm as long as it is placed within 50
millimeters of the device, so direct contact is not necessary. Such a
pattern is also more difficult to fake because it requires that blood be
flowing through the hand.

Japanese businesses and schools have successfully used PalmSecure
since 2004 to secure doors, computer log-ins and ATMs. Customers of
Japan’s largest bank, Tokyo-Mitsubishi UFJ are using this technology
to access their bank accounts, according to reports. When these
customers try to do a transaction, they use their ATM card, a personal
identification number and their palm. PalmSecure uses light waves
near the infrared section of the electromagnetic spectrum to scan the
palm of a person's hand and identify patterns of veins, which like
fingerprints will not change in his or her lifetime except in the case of
injury or disease.

Fujitsu Laboratories found PalmSecure to be highly reliable in a
study of 75,000 people aged five to 85; the system granted illegitimate
access to only six people (0.00008 percent of the time) and denied 750
legitimate users (0.01 percent) access.

PalmSecure
Biometric Security
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Oil spill at sea from
tankers is a menace world over,
posing threat of various kinds to
humanity.  Some 200,000 tons of
oil are reported to have been
spilled at sea since the start of the

Nanowire Paper
To handle Oil Spills

In a new drug develop-
ment, a major cost factor is
clinical trials to be done on
animals and subsequently on
humans, before it is cleared for
use. Any alternatives to this will
lead to major cost savings in R&D
and finally in the very price of the
drugs.

The evolution of a ‘virtual
man’,  by harnessing  smart
technologies  from computing  and
other fields, to predict the effects
of new drugs before they enter
clinical trials,  is now offering a
much wanted solution to
pharmaceutical companies
enabling them to improve returns
on investment.

Computer-generated
virtual models of the heart, other
organs and cell systems are
already being developed to

Virtual Man for Drug Testing
Potential to reduce Overall Cost

simulate the physiological effects
of drugs, with promising results.
Some companies using virtual
technology had reduced clinical
trial times by 40 percent and cut
the number of patients required
for early trials - a major cost - by
two thirds.

However, new drugs
developed from such computer
modelling will still have to be
tested on patients before they are
approved.  But, building up of a
much more complete picture
beforehand will help companies to
save both time and money.
           By 2020, the drug R&D
process may be shortened by
two thirds, clinical trial costs
slashed and productivity
increased dramatically, as
per the consultancy firm,
PricewaterhouseCoopers (PwC).

present decade. Researchers
have been on the look out for ways
to recover this oil, to avert
environmental issues, leave alone
the losses from lost oil.  Now
scientists from MIT with funding
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from  Deshpande Center for
Technological Innovation at MIT,
have successfully  developed
nanowire paper to address this
issue.

Having the  touch and
feel of  conventional paper, this
mat of nanowires made of
potassium manganese oxide,  is
the new tool for cleaning up oil
and other organic pollutants. The
scientists say they have created a
membrane that can absorb up to
20 times its weight in oil, and can
be recycled many times for future
use. Also,  it can withstand high
temperatures. The most attractive
feature of  this method is that  the
oil itself can also be recovered.
The 'paper'  is made from an
interwoven mesh of nanowires
that is able to selectively absorb
hydrophobic(oillike liquids)

from water.
In addition to its

environmental applications, the
nanowire paper could also be used
for filtering and the purification
of water.
         [For details:
www.sciencedaily.com, http://
web.mit.edu]

An old man was eating in a truck stop when three bikers
walked in. The first walked up to the old man, pushed his cigarette
into the old man's pie and then took a seat at the counter. The
second walked up to the old man, spit into the old man's milk and
then he took a seat at the counter. The third walked up to the old
man, turned over the old man's plate, and then he took a seat at
the counter. Without a word of protest, the old man quietly left
the diner.

Shortly thereafter, one of the bikers said to the waitress,
"Humph, not much of a man, was he?"

The waitress replied, "Not much of a truck driver either.
He just backed his truck over three motorcycles."

The Truckie

EKL Sudoku 22
[Very Hard]

[ Solution in Page 46]

[Sourced by: DSR]
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Wishlist

      During meetings
or such occasions
often we come across
a situation when
another person
mentions about a topic
we are totally ignorant
about or we do not
remember then. A cell
phone service (Of
course against payment
through membership)
by  a  service provider
can help us with some
rudimentary details on
the topic as an SMS
against a voice or SMS
querry we make
through the phone.
The service can be
extended to make
other enquiries as well.

Ready
Reference

A  table-top machine for cleaning vegetables before cooking,
to remove dirt, pesticide remnants etc. The machine  should also
have a module to analyze the drained water to indicate the extend
of harmful pesticides in the vegetable washed just before. This may
help the people to be careful about the sources from which such
items were bought. One step further, if  through some scanning
method, we can know whether the vegetable washed this way still
contains harmful pesticides in unacceptable levels, it would be a
great help for healthy living.

Vegetable Cleaner
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‘50 Years of SPACE’
A Global Perspective
Editor-in-Chief: Dr. P.V. Manoranjan Rao
Published by:
University Press(India) Pvt. Ltd.

Humankind’s efforts in
harnessing Nature’s elements to
its advantage makes interesting
reading. While there is sizeable
literature on the early history of
conquering Fire, Water and Air,
the conquest of Space is relatively
recent. The first milestone came
by way of Russia launching
Sputnik-1 in 1957. Today there is
virtually no country that has not
been impacted by space
technology – mainly through
applications in communications
and remote sensing. How could
so much be achieved in a short
span of fifty years? Political barriers
have been broken in joint space
explorations. The pace, intensity
and passion behind the pursuit of
space have made tags such as
“developed country” and
“developing country” irrelevant.

It is remarkable that
every country has charted its own
spacemap in a holistic manner
combining its social, economic,
technological and military ends.
In some cases being the underdogs
came as a blessing as the countries

could skip intermediate
technologies and leapfrog into
space borne systems.

History of Science may
sound like an oxymoron.
Nevertheless the inspirational
value of history is unquestionable
even in Science. Space
technology has uniquely blended
economic and social development
with national pride. John F
Kennedy’s 1961 proclamation
defining the Moon Landing
Mission and Vikram Sarabhai’s
powerful and unambiguous
argument that we should be
second to none in the application
of advanced technologies to the
real problems of society are not
just examples of skilful oratory but
defining moments in the unveiling
of grand schemes.

India played host to the
58th International Astronautical
Congress in October 2007 which
also marked the 50th anniversary
of the Sputnik launch. Sensing
the need to archive the interesting
stories behind space exploration,

Books Scan
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ISRO sponsored the publication
of “50 Years of SPACE – A Global
Perspective”. The notable feature
of the collection of essays is that
each story is crafted by very senior
people who have played
significant roles in their
respective country’s space
programs, thereby making the
narration as authentic as possible.
Dr. P.V. Manoranjan Rao, retired
senior scientist from Vikram
Sarabhai Space Centre has done
a commendable job of editing the
volume balancing the need for
uniformity in language and
retaining individual styles. It is no
mean achievement to blend the
writings of authors of diverse
native languages – Russian,
German, Chinese, Japanese, and
French.

A common thread among
the nine stories featured in the
volume is the excellent synergy
of political will, industrial
development, academic brilliance
and techno-managerial leader-
ship. This synergy promoted by the
space program has seen very
useful spin-offs in other spheres of
social infrastructure. Dr. G.
Madhavan Nair, the motivating
force behind this publication is
very clear about the target
readership for the magnum opus
– this is not meant for the
professionals in the field meaning

that this is not an encyclopedia
of technical details. It is meant
for the younger generation in
motivating them through stories
of sheer adventure. Anatoly
Perminov, Head of the Federal
Space agency of Russia writes in
his article that “the opportunities
for investigating and
understanding outer space
granted by space technology and
engineering, enabled people to
review the whole system of human
values and to look at national,
international and general
problems from a different point of
view”. Did this facilitate ending
of the Cold war?

NASA’s chief historian
Steven Dick raises the rhetorical,
ethical and public policy question
whether we should explore space
when there is so much that needs
to be done on earth. He concedes
that while it is tempting to
sacrifice long term goals for short
term needs, quoting H.G. Wells
he asserts that human history
becomes more and more a race
between education and
catastrophe and while the race is
still on, space exploration
expresses humanity’s noble
aspirations.

Richly produced by
Universities Press with more than
400 photographs and excellent
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printing quality, the volume is a
connoisseur’s delight and must
find a place in the library of every
school and college. Through this
write-up I appeal to business
houses to sponsor gifting the book
to as many educational
institutions as possible.
Table of Contents:

Pioneering Space: The Russian
Space Programme – Anatoly N.
Perminov (Head, Federal Space
Agency - ROSCOSMOS) and
A.I. Medvedchikov (Dy. Director
General, ROSCOSMOS)

Exploring the Unknown: 50
years of NASA History - Michel
D. Griffin (Administrator, NASA)
and  Sreven J. Dick (Chief
Historian, NASA)

Uniting for Space: A Brief
History of  ESA -  Jean- Jacques
Dordain (Director General,
European Space Agency, ESA)
and Karlheinz Kruezberg (Head
of the DG’s Cabinet, ESA)

Looking Ahead: Half a Century
of Space Activities in Japan –
Keiji Tachikawa(President, Japan
Aerospace Exploration Agency –
JAXA) and Y. Matogawa
(Associate Exe. Director, JAXA)

Following an Indigenous Path:
China’s Sapce Activities from
1956 to 2006 – Sun
Laiyan(Administrator, China
National Space Administration,
CNSA),  Luo Ge( Vice

Administrator, CNSA) and Zhang
Yao (Interpreter,  Chinese Society
of Astronautics, CSA)

No Ambiguity of Purpose:
The Indian Space Programme –
B. N Suresh(Former Director
VSSC, ISRO) and P.V.
Manoranjan Rao (Visiting
Scientist, VSSC)

Meeting the Needs of
Tomorrow: The Canadian Space
Program – Larry J. Boisvert
(President, Canadian Space
Agency, CSA) and Virendra Jha
(Vice President of Science,
Technology and Programs, CSA)

The Spirit of Innovation: The
French National Space
Programme - Yannick d’Escatha
(President, Centre National
d’Etudes Spatiales – CNES) and
Pierre-Louis Contreras(Dy.
Director for Communication,
Education and Public Affairs,
CNES)

Foundation for Rocketry:
Astronautical Research in
Germany – Johann-Dietrich
Worner(Chairman, Deutsches
Zentrum fur Luft-und Raumfahrt,
DLR) and Niklas Reinke (Head
of Corporate Communications,
DLR)

       (Compiled by: R. Narayanan)

         [Source: EKL Info Library]
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‘Farewell, My Subaru’
An Epic Adventure in Local Living
Book by: Doug Fine
Published by: Villard, March 2008

The book is about  the
efforts of  Doug Fine, an
adventure journalist,  to lead a
life different from that of the
average American. He sets off to
live a sustainable life on a
sprawling New Mexico farm.
Initially he has had a hard time
giving up the sweet life - which,
for him, involves chicken and
pints of ice cream from the 24-
hour Wal-Mart. The question in
front was: Is it possible to keep his
Netflix and his car, his Wi-Fi and
his subwoofers, and still reduce
his carbon footprint?

In an attempt to find out,
Fine  moves to the New Mexico
remote ranch  where he takes a
vow  to grow his own food, use
sunlight to power his world, and
drive on restaurant grease.
Whether installing Japanese solar
panels, defending the goats  from
coyotes, or co-opting waste oil
from the local Chinese restaurant
to try and fill the new "veggie oil"
tank in his R.O.A.T.  (short for
Ridiculously Oversized American

Truck), Fine's extraordinary
efforts make one thing clear: It is
not  easy to practice green living.
In fact, his journey uncovers a
slew of surprising facts about
alternative energy, organic and
locally grown food, and climate
change.

He describes his  book
Farewell, My Subaru as an
account of everything that can go
wrong (and then right) when a
regular guy tries to get oil out of
his life. He connects the ideas of
being greener with being more
happy. That is,  about the hurdles
of getting green, but not too much
about the happiness it brings to
people's life.

Although Doug Fin lives
in a farm in New Mexico in a way
that most people won't find a good
fit for themselves, his ideas about
combining the digital age with
green living, when you don't need
to give up amenities like Netflix
or ice cream, can be relevant for
many people who are looking to
find the right path.
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Ending with a hilarious farewell
to his beloved Subaru, Fine
struggles at every turn with the
contradictions and challenges of
going green.

Including practical
resources for regular Americans
who want to live greener and
funny sidebars with facts you
never imagined about the clean,
local life, Farewell, My Surbaru is
an inspiring call to action; it's a
book for the reluctant
environmentalist, the armchair
traveller, and finally, for all those
who love nature.
Highlights of Contents

 The parking brake wake-up call

Last exit to Wal-Mart
Livestock shopping in the digital

age
How a former suburbanite can

wake up as a full-time goat vet
The carbon neutral patriot
The ridiculously oversized

American truck
Diabetes for the earth
Windmill surfing
Modern snake charming
Toxic turbulence
Smiles, everyone: an on-site

inspection of the FBR
The FBR opens a chicken buffet
Chicken Little was right to be

worried
 Reaping rewards.

amoral,  immoral:
amoral means 'not concerned with morality'.
immoral means 'not conforming to accepted standards of morality'.
desert, dessert:
 desert means a vast waterless area.
 dessert means the sweet eatable item as a course
perquisite, prerequisite:
perquisite means a special right or privilege enjoyed as a result of
one's position.
prerequisite, as a noun, means something that is required as a prior
condition for something else.
prerequisite, as an adjective means 'required as a prior condition'.
story, storey:
story means a tale or, description or account of an event.
storey is a floor of a building.

Confusing Words

                  To be continued..
                                     [VPG]
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‘The Futurist’
Forecasts, Trends, and Ideas about
the Future
July-August, 2008

Journals Scan

Some forecasts about
cybercrimes go like this:
Computer and Internet will
become increasingly seamless, as
hands-free, voice-activated
communications,  data entry and
retrieval will be commonplace by
around 2010. Science fiction
writer William Gibson, who
coined the term cyberspace  in his
1982 short story, ‘Burning
Chrome,’ forecasts that a fully
wired world  - a single unbroken
interface without need for
computers- will complete the
evolution to full access of all
Earth’s citizens.

The exponentially
improving capabilities of emerging
Web technologies spotlight  the
long-ignored issues of who owns
the World Wide Web, who
manages it, and who has
jurisdiction over it. The answer
now is: Nobody!  Can the world’s
most powerful socio-politico-
economic network continue to

operate almost at random, open
to all, and thus excessively
vulnerable to cybercriminals and
terrorists alike?

This issue of The Futurist
discusses these aspects in depth.
Highlights of Contents:

The 21st Century Writer –
The Internet is forcing
traditional print publishers to
innovate or perish. The same
might be true of the written
word itself.
Cybercrime in the Year 2025
Futurizing  Business
Education
Tribute to Sir. Arthur C.
Clarke
Smarter, Healthier Sleeping
India Reduces Child Labour
Free Markets  and 
Developing Nations
Hot Spots for Carbon
Dioxide

 
[Source: EKL Info Library]
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‘CSI Communications’
June 2008
Published by: Computer Society of India

Theme: Handhelds
Handheld devices are

becoming the preferred gadgets of
modern times, be at work, home
or entertainment. Ease of use,
mobility, connectivity, small form
factor, less power needs, etc. are
their major plus points. However,
negatives like miniature display,
slow data entry,  easy prey for
thieves etc. stand in  their  way
of  proliferation. Of course, new
technologies are emerging in a
continuous way to address  these
needs.

Dr. Vinay L. Deshpande,
an alumni of Stanford University,
one of the co-developers of
‘Simputer’, a low cost personal
computer  targeted at mass market
of developing countries,  has
compiled the theme section on
Handhelds.
Highlights of Contents:

Handheld devices in Micro
Finance:  The  architecture for
an efficient and cost-effective
solution with an intelligent
handheld device as a prominent
part of the solution to poverty
alleviation through micro finance.

Role of Mobile Technologies

in Inclusive Social Sector
Development

Cloud Computing: A Popular
Solution to the Problem of
Horizontal Scalability

Green Computing (for energy
conservation, money saving etc.)

Service Oriented Architecture
– Overview

The Self Looks at its Brain:
Tensor Imaging and Functional
Mapping strategies for the Neuro-
informatics Initiative

Wireless Authentication for
Secured and Efficient
Communication

[Source: EKL Info Library]

Solution to EKL Sudoku 22
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The Last Word

"There are risks and costs to a program of action. But they are
far less than the long-range risks and costs of comfortable
inaction."

                                                                 - John F. Kennedy
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