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Editor’s Desk

The birthday of Swami Vivekananda 
is celebrated on 12, January. Some words 
of wisdom from this Great Son of India in 

remembrance of this auspicious occasion:
"Civilizations have arisen in other parts 
of the world. In ancient and modern 

times, wonderful ideas have been 
carried forward from one race 
to another... But mark you, my 
friends, it has been always with 
the blast of war trumpets and 

the march of embattled cohorts. Each idea 
had to be soaked in a deluge of blood... Each word of power had 
to be followed by the groans of millions, by the wails of orphans, 
by the tears of widows. This, many other nations have taught; 
but India for thousands of years peacefully existed. Here activity 
prevailed when even Greece did not exist... Even earlier, when 
history has no record, and tradition dares not peer into the gloom 
of that intense past, even from until now, ideas after ideas have 
marched out from her, but every word has been spoken with a 
blessing behind it and peace before it. We, of all nations of the 
world, have never been a conquering race, and that blessing is on 
our head, and therefore we live...!"

    We, the Editorial Team of EKL, present these thoughts as 
our New Year Offering to the readers  to be proud of our country 
and its leaders like Swami Vivekananda.

   Also, we wish that the New Year brings you notable 
achievements in profession deserving celebration, recognition 
from society for your selfless contributions and presents a  
personal life with joy and good health.

EKL Editorial Team



4Executive Knowledge LinesJanuary 2012

General

Walnut is an edible seed of a tree of the genus Juglans. The name 
walnut is derived from the Old English word wealhnutu, meaning 
foreign nut. The walnut tree growing up to 75 feet high belongs to the 
small family of trees and shrubs known as Juglandeae. Walnut trees are 
an attraction in parks and large gardens. They are easily propagated 
from the seeds considered as nuts. While walnut trees have been cul-
tivated for thousands of years, the different types have varying origins. 
The English walnut originated in India and the regions surrounding 
the Caspian Sea, hence it is known as the Persian walnut. The Japanese 
walnut tree is particularly known for its huge leaves with a tropical 
appearance. Throughout its history, the walnut tree has been highly 
revered for its long life span that is several times that of humans, and its 
varied uses in food, medicine, shelter, dye and lamp oil. 

More than twenty species in the genus are cultivated across several 
countries of the world. The best-known member of the genus is the 
Persian walnut, Juglan regia, popularly known as royal walnut, and is 
native to the Balkans. It also has names as English walnut and com-
mon walnut. The eastern black walnut, J. nigra, is a common species 
in eastern USA, and is also widely cultivated elsewhere. The Hinds’ 
black walnut, J. hindsii,  and the white (or butternut) walnut, Juglans 
cinerea (J-cinera) are other popular varieties. The Japanese variety, 
J. ailantifolia, is similar to butternut, and is distinguished by its round 
shape rather than the usual oval one. Kashmir is the only region in 
India where the walnut tree grows. 

Walnut
A Brainy Food Ball



January 2012Executive Knowledge Lines5

China is the top producer of walnuts in the world, with about 
360,000 metric tons per year. The US is second, with about 294,000 
metric tons. Iran and Turkey together produce approximately the same 
quantity as the US, and the Ukraine and Romania come next.
As Food and Medicine

In some countries, immature nuts in their husks are preserved 
in vinegar and used as pickles. Unripe walnuts, including husks, are 
preserved in sugar syrup and eaten whole. In Italy, liquors are flavoured 
with walnuts. Walnuts are also ground with other ingredients to make 
walnut sauce. Walnuts are heavily used in India. In Jammu, it is used 
widely as a prasad (offering) to Mother Goddess Vaishnavi Devi and, 
generally, as a dry food.

The energy content of 100g of edible portion of walnuts is  
622.7 Kcal. Other major nutrients are: fat 55.70g, carbohydrates 
18.60g, protein 11.70g, dietary fibre 7.80g and ash 1.94g.

Walnuts include 72.4 per cent heart-healthy polyunsaturated fat, 
shown to reduce the levels of LDL or bad cholesterol. Omega-3 fatty 
acids found in walnuts reduce the risk of heart disease because they 
make the blood less sticky and prevent clots. Particularly in studies 
on the cardiovascular health of men, this gamma-tocopherol form 
of vitamin E found in walnuts has been found to provide significant 
protection from heart problems.

The white walnut features a sweeter and oilier taste than the other 
two types, although it is not as widely available and therefore may be 
more difficult to find in the marketplace. All types and varieties of 
walnuts can have unique nutrient composition. Sometimes within a 
particular type of walnut - for example, English walnut - there is a 
surprising amount of nutritional variety. But to take advantage of the 
nutritional variety offered by walnuts overall is advantageous. 

Compared to some other nuts such as almonds, peanuts and cashew-
nuts, raw walnuts contain the highest total level of anti-inflammatory 
nutrients. These nutrients include omega-3 fatty acids in the form 
of alpha-linolenic acid (ALA), more than a dozen phenolic acids, 
quinones like juglone, phytonutrients including numerous 
tannins (especially ellagitannins, including tellimagran-
dins), and a wide variety of flavonoids. The 
melatonin content of walnuts is believed to 
regulate sleep, daily rhythms and similar 
other processes. Raw walnuts are also rich 
in antioxidants, and a very good source of 
manganese, copper and many other minerals 
like calcium, chromium, iron, magnesium, 
phosphorus, potassium, selenium, vanadium 
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and zinc. Roasting is found to reduce the antioxidant 
content.  Walnuts as food have been suggested for 

weight loss and prevention of obesity. The anti-
inflammatory and antioxidant phytonutrients, 

phytosterols and omega-3 fatty acids present in 
walnuts ensure decreased risk of certain cancers - in-

cluding prostate cancer and breast cancer - in relationship to 
walnut consumption.

Walnuts have been found to decrease the endothelial dysfunction 
associated with a high-fat meal, suggesting that walnut consumption 
may improve the use of body fat in overweight adults. Regular intake of 
walnuts is believed to help reduce several of the Metabolic Syndrome-
related problems. Better blood fat composition, including less LDL 
cholesterol and less total cholesterol, has also been demonstrated in 
persons with type 2 diabetes, on daily intake of walnut. A recent study 
has shown that intake of walnuts decrease blood levels of some col-
lagen components which provide a good indicator of bone turnover, 
and their decreased blood level indicating better bone stability and less 
mineral loss from the bone. 

Walnuts are considered to be a herb in traditional Chinese medi-
cine. They are said to strengthen the back, kidneys and knees, warm 
the lungs and moisten the intestines and move stool. It is believed to 
stop asthma. It is also used by the elderly to relieve constipation.
Other Uses

The walnut shells have a wide variety of uses. They are crushed and 
powdered to be used to clean soft metals, fiberglass, plastics, soap, wood 
and stone. This powder is well suited for air blasting, deburring, des-
caling, and polishing operations because of its elasticity and resilience. 
Uses include cleaning automobile and jet engines, electronic circuit 
boards, and paint and graffiti removal. Walnut shell powder is added 
to paint to give it a thicker consistency. It is also used in explosives as 
a filler. Walnut husks are often used to create a rich yellow-brown to 
dark brown dye used for dyeing fabric and for other purposes. The shell 
is used widely in oil well drilling for lost circulation material in making 
and maintaining seals in fracture zones and unconsolidated formations.

The nuts are rich in oil. Walnut oil is expensive and consequently 
is used sparingly. Walnut oil has been used in oil paint, as an effective 
binding medium, known for its clear, glossy consistency and non-
toxicity.

The walnut trees are important for their attractive timber, which 
is hard, dense, tight-grained and polishes to a very smooth finish. The 
colour ranges from creamy white in the sapwood to a dark chocolate 
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Isn’t it unbelievable that until a little over a century ago, the atom 
was viewed as the ultimate, indivisible constituent of all matter ? The 
initial decades of the 20th century, however, revealed the internal 
structure of the atom. The result was a plethora of Fundamental or 
Elementary Particles underlying matter. These subatomic particles 
were not tractable by the familiar laws of Newtonian Physics. Instead, 
they seemed to march to the new tune of Quantum Physics, which 
is founded on concepts of probability. With each experimental ob-
servation, the number of particles seemed to grow at a disturbing 
rate. The best brains in the field endeavored to minimize the num-
ber of elementary particles and did indeed achieve a good measure 
of success yielding what is known today as the Standard Model in 
Particle Physics. This model consists of a few particles constituting 
matter and some others serving as Force Carriers in interactions. 
Accordingly, there are 6 types of Quarks (with amusing names like 
Up, Down, Charm, Strange, Top and Bottom) that constitute pro-
tons and neutrons (together called Baryons having mass), 6 types 
of Leptons (electron, muon and tau, and a neutrino associated with 
each of them, all with negligible mass). Each of these particles has its  
antiparticle, too. Then there are the 4 Force Carriers, which are : 

‘This Goddamned Particle’ 
Hopes on the Higgs Boson, 

aka the ‘God Particle’

Science in Perspective

colour in the heartwood. When kiln-dried, walnut wood tends toward 
a dull brown colour, but when air-dried can become a rich purplish-
brown. Because of its colour, hardness and grain, it is used to make 
costly furniture and carvings. Walnut burls are commonly used to create 
bowls and other turned pieces. Veneer sliced from walnut burl is one 
of the most valuable and highly prized by cabinet makers and prestige 
car manufacturers. Walnut wood has been the timber of choice for gun 
makers for centuries. It is generally considered to be the premium and 
traditional wood for gun stocks, due to its resilience to compression 
along the grain. 

[CGS]
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Satyendra Nath Bose 
(1894 - 1974)

Photon (massless quantum of light, responsible for elec-
tromagnetic force), Z and W Bosons (having some mass, 
and responsible for the Weak Nuclear Force causing certain 
types of Radioactivity, and finally, the Gluons (massless, re-
sponsible for the Strong Nuclear Force that holds the atom-
ic nucleus together). By the way, the name “Boson” was 
coined in honor of Satyendra Nath Bose (1894 – 1974), 
famed for the Bose-Einstein Statistics, which governs the 
behavior of Bosons. Similarly, Fermions, such as Quarks 
and Leptons obeying the Fermi-Dirac Statistics are named 
after Enrico Fermi. All these particles have the support of 
unquestioned experimental observation.

In the diagram, one can see a particle 
named the Higgs Boson. It appears to 
stand aloof from the rest because its ex-
istence is still awaiting experimental con-
firmation. It is the last unobserved piece of 
the Standard Model. Higgs Boson is what 
imparts the attribute we know as mass to 
other particles. (Mass is what generates re-
sistance to change in motion of objects). 
In short, without the Higgs Boson, the 
Standard Model, which seems to convinc-
ingly explain the universe (except gravity) 
would not be complete. This, precisely, is 
the reason for all the current excitement in 

the world of Physics about reports coming from LHC.

Large Hadron Collider
LHC (Large Hadron Collider) is the world's largest and 

highest-energy particle accelerator. It was designed to address some 
of the most fundamental questions of Physics, advancing the un-
derstanding of the deepest laws of nature. The term hadron refers 
to particles composed of Quarks.

The LHC lies in a tunnel 27 kilometers in circumference, 
175 meters beneath the Franco-Swiss border near Geneva, Swit-
zerland. This accelerator is designed to cause head-on collision 
between proton beams  possessing energy of 7 TeV (1 T(terra)eV 
= 1000 G(giga)eV = Thousand Billion electron-Volt). This means 
that the protons are travelling at 99.999999% of the speed of light! 
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Peter Higgs 
(1929 - )

Or, in other words, at a speed slower than light by a mere 3 meters/
second!

The Large Hadron Collider was built by the European Organi-
zation for Nuclear Research (CERN) at a cost of roughly 9 billion 
US Dollars for studies in high-energy physics. It was built in col-
laboration with over 10,000 scientists and engineers from over 100 
countries, as well as hundreds of universities and laboratories. 

The existence of Higgs Boson was hypothesized way back in 1964 
by Peter Higgs, a British Physicist (actually there were certain less 
famous others, too), and hence the name. It has stubbornly evaded 
detection, which led physicists to swear, “Oh, this goddamned particle!” 
The elusiveness earned it the more decent nickname ‘‘God Particle’’. 
It appears that LHC has brought Particle Physicists closer to catching 
this elusive particle than ever before.

Like all elementary particles, the Higgs Boson has wave properties 
akin to those ripples on the surface of a pond. Only when the ripples 
travel as a well-defined group, is it sensible to speak of a particle at all. 
In Quantum Physics language, the analogue of the water surface that 
carries the waves is called a Field. Each type of particle has its own 
corresponding field. And, so does the Higgs Boson. 

The Standard Model explains mass as the effect of the 
interaction (Higgs Mechanism) between particles and Higgs 
Field, which is believed to permeate space in all directions. 
Photons do not interact with this field and so are massless. 
W and Z Bosons, Quarks and Leptons do interact with 
Higgs Field and hence have mass. Electromagnetic fields 
produce quantum bundles we call photons. Likewise, the 
Higgs boson results from a clustering in the Higgs field. In 
other words, Higgs Field manifests itself in Higgs Bosons.

Higgs Bosons are estimated to have a mass in the range 
(115– 130 GeV). Particle Physicists follow the practice of using energy 
units to express mass (based on the Einstein’s equation, E = mc2, which 
establishes the equivalence between mass and energy, c being the speed 
of light). For purposes of comparison, it is convenient to remember 
that a Proton has a mass of about 1 GeV.

Some preliminary results have been released from LHC, which hold 
out reasons for hope. There is room for cautious optimism that another 
year of continued observation is likely to yield some concrete answers, one 
way or another.

[P Radhakrishnan]
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Environment

This Earth is Precious
How can you buy or sell the sky, the warmth of the land? The idea 

is strange to us.
If we do not own the freshness of the air and the sparkle of the 

water, how can you buy them?
Everything  Sacred

Every part of this earth is sacred to my people. 
Every shining pine needle, every sandy shore, every mist in the 

dark woods, every clearing and humming insect is holy in the memory 
and experience of my people. The sap which courses through the trees 
carries the memories of the red 
man.

The white man's dead forget the 
country of their birth when they go 
to walk among the stars. Our dead 
never forget this beautiful earth, for 
it is the mother of the red man. 

We are part of the earth and it is 
part of us.

The perfumed flowers are our 
sisters; the deer, the horse, the great 
eagle, these are our brothers. 

The rocky crests, the juices in 
the meadows, the body heat of the 
pony, and man --- all belong to the 
same family.

Native Wisdom
Chief  Seattle 

"We did not inherit this earth; we borrowed it from our children."
- Native American Saying

(In 1984, the "Great White Chief" in Washington, President Franklin Pierce 
offered to buy a large area of Red Indian land from Chief Seattle and promised 
a "reservation" for the native people. Provoked and hurt, the Chief made an 
anguished appeal for the preservation of nature. What follows is a reproduction of 
Chief Seattle's reply idea-translated from his native tongue to English.)
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Not Easy
So, when the Great Chief in Washington sends word that he wishes 

to buy our land, he asks much of us. The Great Chief sends word he 
will reserve us a place so that we can live comfortably to ourselves. 

He will be our father and we will be his children. So, we will 
consider your offer to buy our land. 

But it will not be easy. For this land is sacred to us. 
This shining water that moves in the streams and rivers is not just 

water but the blood of our ancestors. 
If we sell you the land, you must remember that it is sacred, and 

you must teach your children that it is sacred and that each ghostly 
reflection in the clear water of the lakes tells of events and memories in 
the life of my people. 

The water's murmur is the voice of my father's father.
Kindness

The rivers are our brothers, they quench our thirst. The rivers carry 
our canoes, and feed our children. If we sell you our land, you must 
remember, and teach your children, that the rivers are our brothers and 
yours, and you must henceforth give the rivers the kindness you would 
give any brother.

We know that the white man does not understand our ways. One 
portion of land is the same to him as the next, for he is a stranger who 
comes in the night and takes from the land whatever he needs. 

The earth is not his brother, but his enemy, and when he has 
conquered it, he moves on. 

He leaves his father's grave behind, and he does not care.
He kidnaps the earth from his children, and he does not care. 
His father's grave, and his children's birthright are forgotten. He 

treats his mother, the earth, and his brother, the sky, as things to be 
bought, plundered, sold like sheep or bright beads. 

His appetite will devour the earth and leave behind only a desert.
I do not know. Our ways are different than your ways. 
The sight of your cities pains the eyes of the red man. There is no 

quiet place in the white man's cities. No place to hear the unfurling of 
leaves in spring or the rustle of the insect's wings. 

The clatter only seems to insult the ears. And what is there to life if 
a man cannot hear the lonely cry of the whippoorwill or the arguments 
of the frogs around the pond at night? I am a red man and do not 
understand.

The Indian prefers the soft sound of the wind darting over the face 
of a pond and the smell of the wind itself, cleaned by a midday rain, or 
scented with pinon pine.
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Precious
The air is precious to the red man for all things share the same 

breath - the beast, the tree, the man, they all share the same breath. 
The white man does not seem to notice the air he breathes. 
Like a man dying for many days he is numb to the stench.
But if we sell you our land, you must remember that the air is 

precious to us, that the air shares its spirit with all the life it supports. 
The wind that gave our grandfather his first breath also receives his 
last sigh. 

And if we sell you our land, you must keep it apart and sacred 
as a place where even the white man can go to taste the wind that is 
sweetened by the meadow's flowers.
One Condition

So we will consider your offer to buy our land. If we decide to 
accept, I will make one condition- the white man must treat the beasts 
of this land as his brothers.

I am a savage and do not understand any other way. 
I have seen a thousand rotting buffaloes on the prairie, left by the 

white man who shot them from a passing train. 
I am a savage and do not understand how the smoking iron horse 

can be made more important than the buffalo that we kill only to stay 
alive.

What is man without the beasts? If all the beasts were gone, man 
would die from a great loneliness of the spirit. 

For whatever happens to the beasts, soon happens to man. All things 
are connected.
Teach Your Children

You must teach your children that the ground beneath their feet is 
the ashes of our grandfathers. So that they will respect the land, tell 
your children that the earth is rich with the lives of our kin. 

Teach your children that we have taught our children that the earth 
is our mother. Whatever befalls the earth befalls the sons of earth. If 
men spit upon the ground, they spit upon themselves. 

This we know: the earth does not belong to man; man belongs to 
the earth. All things are connected like the blood which unites one 
family. What befalls the earth, befalls the sons of the earth. Man did 
not weave the web of life ; he is merely a strand in it. Whatever he does 
to the web, he does to himself. 
Same God for all

Even the white man, whose God walks and talks with him as friend 
to friend, cannot be exempt from the common destiny. We may be 
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General

Once upon a time, two 
brothers who lived on adjoining 
farms fell into conflict. It was 
the first serious rift in 40 years 
of farming side-by-side, sharing 
machinery and trading labor and 
goods as needed without a hitch.

Then the long collaboration 
fell apart. It began with a small 
misunderstanding and it grew 
into a major difference and finally, 
it exploded into an exchange of 
bitter words followed by weeks of 
silence. 

The Carpenter

brothers after all. We shall see. One thing we know which the white 
man may one day discover; our God is the same God.

You may think now that you own Him as you wish to own our 
land; but you cannot. He is the God of man, and His compassion is 
equal for the red man and the white. 

The earth is precious to Him, and to harm the earth is to heap 
contempt on its creator. The whites too shall pass; perhaps sooner 
than all other tribes. Contaminate your bed and you will one night 
suffocate in your own waste.
Ravaging the Earth

But in your perishing you will shine brightly fired by the strength 
of the God who brought you to this land and for some special purpose 
gave you dominion over this land and over the red man.

That destiny is a mystery to us, for we do not understand when 
the buffaloes are all slaughtered, the wild horses are tamed, the secret 
corners of the forest heavy with the scent of many men and the view of 
the ripe hills blotted by talking wires.

Where is the thicket? Gone. Where is the eagle? Gone.
The end of living and the beginning of survival.

[Sourced by: P Radhakrishnan] 



14Executive Knowledge LinesJanuary 2012

One morning there was a knock on John's door. He opened it to 
find a man with a carpenter's toolbox. "I 'm looking for a few days' 
work," he said. "Perhaps you would have a few small jobs here and 
there I could help with? Could I help you?"Yes," said the older brother. 
"I do have a job for you. Look across the creek at that farm. That's 
my neighbour. In fact, it's my younger brother! Last week there was a 
meadow between us. He recently took his bulldozer to the river levee 
and now there is a creek between us.  Well, he may have done this to 
spite me, but I'll do him one better. See that pile of lumber by the 
barn? I want you to build me a fence an 8-foot fence - so I won't need 
to see his place or his face anymore." 

The carpenter said, "I think I understand the situation. Show me 
the nails and the post-hole digger and I'll be able to do a job that 
pleases you."

The older brother had to go to town, so he helped the carpenter 
get the materials ready and then he was off for the day. The carpenter 
worked hard all that day - measuring, sawing and nailing. About sunset 
when the farmer returned, the carpenter had just finished his job.

The farmer's eyes opened wide, his jaw dropped. There was no 
fence there at all.

It was a bridge .. A bridge that stretched from one side of the creek 
to the other! A fine piece of work, handrails and all! And the neighbour, 
his younger brother, was coming toward them, his hand outstretched..

"You are quite a fellow to build this bridge after all I've said and 
done."

The two brothers stood at each end of the bridge, and then they met 
in middle, taking each other's hand. They turned to see the carpenter 
hoist his toolbox onto his shoulder.

"No, wait! Stay a few days. I've a lot of other projects for you," said 
the older brother. 

"I'd love to stay on," the carpenter said, "but I have many more 
bridges to build." 

[Sourced by: Krishnakumar  Sastry] 

If you think that you are bound,  
you remain bound; you make your  

own bondage. If you know that you are free, you 
are free this moment.  

This is knowledge, knowledge of freedom. 
Freedom is the goal of all nature.

- Swami Vivekananda
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An expert committee constituted by the Ministry of Environment 
& Forests, Govt of India, on August 30, 2010 to study the possible 
impact of communication towers on wild life including birds and bees 
has recommended that the electromagnetic field and radiations be 
recognised as pollutant and regularly audited in urban localities and in 
and around protected and ecologically sensitive areas.

Technology and its use, misuse, abuse and overuse always evolve 
hand in hand – very much more so is the case with information 
technology and all the related high technology applications.  The third 
category of  the adverse effects discussed below originate from  the 
misuse, wrong use and overuse of information technology applications.  

Several studies conducted between the years 2000 and 2004 by the 
World Health Organisation in 13 countries suspected  a connection  
between  excessive use of cell phones and  the most common  strain 
of brain tumor glioma. WHO has put mobile phones in 2B Category 
, possibly carcinogenic. However  studies sponsored by cell phone 
manufacturers always concluded that cell phone usage at licensed SAR 
(Specific Absorption Rate) values do not pose any adverse effects on 
humans. The medical  profession, however,  do not  agree with their 
arguments. Studies are going on across the world to find if any link 
exists between excessive use of cell phones and disorders of the brain, 
ear and salivary gland tumors, infertlity / reduced sperm count in men 
and abnormal heart rythms. Isolated studies already have proved that 
EMR from mobile phones and laptops does affect sperm count and 
the heart rythms and also that excessive use of cell phones can be a 
casuative factor in hearing disorders. Professor Girish Kumar of IIT , 
Madras points out that  ‘using a cell phone for 20 minutes increases the 
temperature of the earlobe by 1 degree. Speaking on a cell phone for 
9 minutes is equal to putting your head in a microwave oven for one 
second’ . Those  who remain glued to the  cell phones for   prolonged 
periods develop a type of skin allergy called‘ Mobile Phone Dermatitis 
’. It affects the skin on the hands, cheeks and ears.The rashes and skin 
inflammation can affect the skin complexion and in the long run may 
result in irreversible tissue damage. Long term exposure to  EMR is 
being suspected to cause premature aging  and skin cancer. 

 Information Explosion 
A Challenge - Part III

Info Scan
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The habitual use of cell phones by tucking  it in between tilted  
head and shoulder has been found to produce acute and chronic 
painful  conditions of the neck, shoulder and upper back. As the use of 
mobile phones and hand held devices increase, so are the cases of ‘Text 
Neck Syndrome’, a repetitive stress injury seen especially among young 
people. This is a condition caused by the neck bending forward for 
long periods of time on a daily basis producing  neck pain, headaches, 
and other symptoms including  a reversal of the neck curve as revealed 
in x-rays. Orthopaedic specialists are reporting cases of ‘Cubital 
Tunnel Syndrome’ or ‘Cellphone Elbow ’ in which patients damage 
an essential nerve in their arm by bending their elbows too tightly 
for too long. When cell phone users hold the phone to their ears, 
they stretch a nerve that extends underneath the funny bone. ‘When 
talkers chat for a long time in that position, it chokes the blood supply 
to the nerves. It makes the nerves short –  circuit. Symptoms begin 
with numbness and tingling in the hand, but can develop into a loss 
of muscle strength, coordination and mobility. In extreme cases, the 
pinky and ring fingers can become clawed’, Dr Peter J.  Evans  and his 
colleagues reported in the Cleveland Clinic Journal of Medicine. [1]. 
The general recommendation is to limit cellphone use to 20 minutes 
in a day.

Computer eye strain and ‘Computer Vision Syndrome (CVS)’ affect  
those who work with display screens for long hours. A little care and 
exercises will help to alleviate these temporary ailments [see the box]. If 
left uncared  they can cause more serious problems with vision. Certain 
clinical observations in USA and Europe have  found that prolonged 
TV and computer use may induce   glaucoma (especially among those 
who have myopia) and macular degeneration. Poor ergonomics and 
faulty postures while using keyboards / computers can cause musculo-
skeletal disorders of the neck, cervical and  lumbar regions and wrists. 
‘Carpal Tunnel Syndrome’ is a common  disorder affecting the nerves 
of the wrist of those working with keyboards for prolonged periods. 
All these ailments, eventhough  generally considered as occupational 
hazards incident to computer usage, require medical attention lest in 
the long run they may develop into more serious  physical disabilities 
and may cause  unnecessary sufferings.

Watching TV for long hours continuously and regularly has been 
found to precipitate several health problems like obesity, diabetes, 
cardiovascular disorders, vison problems, behavioral aberrations and 
attention deficit disorders in all age groups, especially in children and 
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Viewing the Computer
Some important factors in preventing or reducing the symptoms of CVS have 

to do with the computer and how it is used. This includes lighting conditions, 
chair comfort, location of reference materials, position of the monitor, and the 
use of rest breaks.
Location of computer screen - Most people find it more comfortable to view a 
computer when the eyes are looking downward. Optimally, the computer screen 
should be 15 to 20 degrees below eye level (about 4 or 5 inches) as measured 
from the center of the screen and 20 to 28 inches from the eyes.
Reference materials - These materials should be located above the keyboard and 
below the monitor. If this is not possible, a document holder can be used beside 
the monitor. The goal is to position the documents so you do not need to move 
your head to look from the document to the screen.
Lighting - Position the computer screen to avoid glare, particularly from 
overhead lighting or windows. Use blinds or drapes on windows and replace the 
light bulbs in desk lamps with bulbs of lower wattage.
Anti-glare screens - If there is no way to minimize glare from light sources, 
consider using a screen glare filter. These filters decrease the amount of light 
reflected from the screen.
Seating position - Chairs should be comfortably padded and conform to the 
body. Chair height should be adjusted so your feet rest flat on the floor. If your 
chair has arms, they should be adjusted to provide arm support while you are 
typing. Your wrists shouldn't rest on the keyboard when typing. 
Rest breaks - To prevent eyestrain, try to rest your eyes when using the computer 
for long periods. Rest your eyes for 15 minutes after two hours of continuous 

computer use. Also, for every 20 minutes 
of computer viewing, look into the 
distance for 20 seconds to allow your eyes 
a chance to refocus.
Blinking - To minimize your chances 
of developing dry eye when using a 
computer, make an effort to blink 
frequently. Blinking keeps the front 
surface of your eye moist.

Regular eye examinations and proper 
viewing habits can help to prevent or 
reduce the development of the symptoms 
associated with Computer Vision 
Syndrome.

(Courtesy: American Optometrics 
Association)Proper body positioning for computer use.
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old people. Some recent studies show that viewing TV for long hours 
may hasten the onset of dementia and  Alzheimer’s disease in people 
with a predisposition to such disorders.

‘Computers, e–Mails, the internet, instant messaging and cell 
phones are taking our lives. According to recent studies, these distrac-
tions are a greater threat to IQ and concentration than is smoking 
marijuana. Drowsiness, tiredness and an increasing inability to focus 
reached startling levels in such pepole. Productivity at work and inter-
personal relations were damaged ’ [2]. ‘This is a real and widespread 
phenomena’ says Glenn Wilson, Psychologist, Kings College, London 
University.  Many parents hoping to give an edge to their children and 
to make them smarter encourage them to watch  on – line and TV car-
toons and kids animations and to use computer and to engage in video 
games. But several studies have shown that excessive TV, computer 
and video games result in ADD (Attention Deficit Disorder), ADHD 
(Attention Deficit Hyperactivity Disorder) and behavioral problems. 
Children who indulge in video games exhibit aggressive behavior, ag-
gressive thoughts, aggressive feelings and cardiovascular arousal and a 
decrease in helping behavior. None of this is good for brain health and  
proven to interfere  with the normal  development of mental faculties 
and emotional maturity [2].   

The most profound  and subtle impact of information technology 
applications and information explosion is the psychological 
transformation it is  inflicting in a stealthy way on the individuals 
and the society.  Advanced countries have very successfully adopted  
high technology applications to the great benefit of the individuals 
and the society. This paved the way for the widespread deployment 
of automation and dependence of individuals and society on a host of 
equipments and devices in their everyday life. 

[1] CNN Health,  2009                                                                                                                    
[2] Magnificent mind  at any age, Dr Daniel G. Amen, 2008, 

Harmony Books.
[HG]

God could not be everywhere and  
therefore he made mothers. 

- Jewish Proverb
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At the back of my mind
Lies an undigested piece of thought -
That I have to leave my home tomorrow.

My bike carries me through these streets
Along the familiar scenes, pauses
At the places so known to me -
The coffee shops, bookshops, my haunts -
The libraries, the gardens, my previous office
The corners where I have hung around,watching
The milling crowds, a few faces recognized and nodded at.
Faces from my past, faces that have grown old with mine.

The city has grown, its roads wider and cleaner
Trees and corner shops have given way
To malls and multistoreyed monstrosities. 
I try hard to remember what were there before
The old, tile-roofed houses replaced
By towering apartments and star hotels.

I realize what hurts me, this dull ache
In the pit of my mind -
I cannot leave this town, this is my home.

However I may dream and yearn
For the snow clad peaks and seas of forests -
Destinations to reach and then to leave -
To return to my home, this little corner of the world.
I leave for the hills, lands strange and far away
Safe, in the thought that there is always my home
To come back at the end of the day.

I realize why ghosts linger -
Like me now, in the shadows
Of this garden of my life.

Hometown

[Balachandran V]
balanpnb@gmail.com
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General

Once there was a king who received a gift of two magnificent falcons 
from Arabia. They were peregrine falcons, the most beautiful birds he 
had ever seen. He gave the precious birds to his head falconer to be 

trained. Months passed and 
one day the head falconer 
informed the king that 
though  one of the falcons 
was flying majestically, 
soaring high in the sky, the 
other bird had not moved 
from its branch since the 
day it had arrived. The 
king summoned healers 
and sorcerers from all the 
land to tend to the falcon, 
but no one could make the 

bird fly. He presented the task to the member of his court, but the 
next day, the king saw through the palace window that the bird had 
still not moved from its perch. Having tried everything else, the king 
thought to himself, "May be I need someone more familiar with the 
countryside to understand the nature of this problem." So he cried out 
to his court, "Go and get a farmer."

In the morning, the king was thrilled to see the falcon soaring high 
above the palace gardens. He said to his court, "Bring me the doer 
of this miracle." The court quickly located the farmer,who came and 
stood before the king. The king asked him, "How did you make the 
falcon fly?" With his head bowed, the farmer said to the king, "It was 
very easy, your highness. I simply cut the branch where the bird was 
sitting."

We are all made to fly -- to realize our incredible potential as human 
beings. But instead of doing that, we sit on our branches, clinging to 
the things that are familiar to us. The possibilities are endless, but for 
most of us, they remain undiscovered. We conform to the familiar, the 
comfortable, the mundane. So for the most part, our lives are mediocre 
instead of exciting, thrilling and fulfilling. So let us learn to destroy the 
branch of fear we cling to and free ourselves to the glory of flight.

[Sourced by: Susy Mathew]

The Comfort Zone
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All of us have experienced ‘fatigue’ at some time or the other. It may 
be physical or mental. Monotonous, repetitive work leads to fatigue, 
which is defined as weariness from labor or exertion. Many will be 
surprised to learn that inanimate objects like metals also experience 
‘fatigue’. From as early as 1830, it was recognized that a metal subjected 
to a repetitive or fluctuating stress or load will eventually fail at a stress 
level much lower than that required to break it on a single application. 
Here ‘stress’ refers to the response of a metal to an applied load which 
is measured as the applied load per unit area of cross section over which 
it is applied. Hence, the load-bearing capacity of a metallic structure 
is reduced considerably when the load is fluctuating. Moreover, the 
phenomenon of fatigue imparts a ‘life’ to non-living things like metals, 
where life means the time period during which the loaded metal is 
stable and beyond which it is liable to failure.

Many types of equipment, such as automobiles, pumps, 
compressors, aircrafts, turbines, etc. are subjected to repeated loading 
and vibration, and are subject to fatigue. Today, more than 90% of all 
mechanical failures of metals are attributed to fatigue.
Nature of fatigue failure

The predominance of metals in structural applications arise from 
the fact that metals are strong as well as ductile or pliable, as opposed 
to ceramics or glass which are strong, but brittle. We say that metals 
‘bend before brake’ which means that upon overloading, they will get 
distorted or deformed first and then fail. This enables engineers to 
design stable structures in such a way that they are never loaded beyond 
a stress level known as the ‘yield stress’ of the metal used. But under 
fatigue conditions, ie under repeated/fluctuating stresses, the warning 
signal of distortion/yielding is eliminated, and the metal breaks down 
without any warning. This happens at design stress levels which 
are generally kept below the yield stress of the material. A normally 
‘ductile’ metal behaves in a brittle fashion, like glass, under fatigue 
conditions. The number of load repetitions or fluctuations before 
the metal fractures, increases as the level of load applied decreases. 
Eventually we may reach a low stress level below which the metal will 
not fracture even after an indefinitely large number of repetitions. 

Metal Fatigue
Basics and Beyond…

Science in Perspective
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Such a safe stress level is called the ‘fatigue limit’ of the metal. Many 
structural materials like steels exhibit such a fatigue limit. Hence you 
can design an absolutely safe structure by ensuring that the stress level 
in the structure is below the fatigue limit. Such a design, however, will 
involve a high weight-penalty, because the fatigue limit is generally 
much below the normal yield stress of the metal. 

When the applied fluctuating loads are below the yield stress of the 
metal, generally a large number of cycles of loading, several thousands, 
are required to break the metal. Such failures are called ‘high cycle 
fatigue failures’ and are seen in majority of machine components 
operating at or near room temperature. In some applications, like in 

Accident of Aloha Airlines Flight 243, April 1988

On April 28, 1988, a Boeing 737-200 during a scheduled Aloha Airlines 
flight between Hilo and Honolulu in Hawaii suffered extensive damage  
after an explosive decompression, as part of the fuselage tore away from 
the Boeing 737 while in the air. But the plane was able to land safely 
at Kahului Airport on Maui. The only fatality was a flight attendant 
who was blown out of the airplane. Another 65 passengers and crew 
were injured. The failure was caused by widespread fatigue damage in 
the aluminum skin of the fuselage. It was calculated that this particular 
aircraft had experienced 89,090 flight cycles over its 19 year life span. 
The damage was accelerated by the exposure of the aircraft to corrosive 
salt water vapor during its inter-island flights. The combination of these 
two factors led to the creation of small crack throughout the fuselage 
lap joints that eventually linked to form larger cracks and eventually 
fail completely.                                                      [Source: Wikipedia]
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high temperature turbines, nuclear pressure vessels, jet engines etc., the 
loading cycles may exert a stress above the yield stress of the material, 
causing it to deform ‘plastically’ and repetition of such deformations 
lead to failures after much fewer cycles, generally below 10,000, and 
the phenomenon is called “low-cycle fatigue”.

The presence of a corroding medium enhances the fatigue of 
metals. The number of cycles to failure at any stress level decreases 
in a corroding medium. The fatigue limit is lowered or eliminated 
altogether, making the material liable to failure at any stress level. 
This combined effects of fluctuating loads and corrosion is called 
“corrosion-fatigue”. The corroding medium could be as innocuous as 
ordinary air or humidity.
Mechanism of fatigue

Metals fail by fatigue by the nucleation of a micro crack within the 
material and its gradual growth with time. Finally, the crack becomes 
so large that the material is not able to withstand the load on it and 
fractures. The initiation of the crack often takes a long time and the 
subsequent crack growth is dependent upon the level of stress applied. 
Now techniques are available to measure the crack growth within the 
metal precisely. If we know the crack growth rate at any applied stress 
level, then we can calculate a useful life of the structure at that stress 
level by calculating the time required for the crack to grow to the 
critical length at which fracture occurs. A material parameter called the 
‘fracture toughness’ is employed in these calculations. The initiating 
micro crack often originates from the metal surface or some defects 
within the metal. Hence, elimination of surface defects like grooves 
or machining marks generally prolongs the fatigue life of the metal 
because of the delayed initiation of the crack. Even in the absence 
of defects to start with, metals undergo fatigue failure because micro 
cracks can be nucleated within the metal by mechanisms related to 
the basic response of the metal to the externally applied load. These 
mechanisms are beyond the scope of this article.
Design against fatigue

Since most service failures in metals may be attributed to fatigue, it 
is very essential for engineers to design structures and machines with 
improved fatigue resistance. Fatigue failures generally originate at the 
surface of the component and a rough and irregular surface reduces 
fatigue resistance. A smooth surface devoid of scratches and machin-
ing marks enhances fatigue life. Also a harder surface resists fatigue 
better than a softer one so that surface hardening techniques are used 
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In the New Year, may your right hand always be 
stretched out in friendship, but never in want.

- Irish toast

Type 1 diabetes patients have to monitor their blood sugar levels sev-
eral times a day through a painful procedure requiring the piercing of the 
skin with needle. Using the Natural User Interface (NUI), the team at  
Microsoft Research and the University of Washington hopes that its 
"Functional Contact Lens" may one day remove the need for this 
invasive means of monitoring blood sugar. 

This will be achieved with tiny, flexible electronics embedded into 
the lens itself incorporating control circuits, communication circuits, 
the glucose sensors themselves, and the antenna. The system will report 
information wirelessly to a local device, say, an augmented smart phone. 

Monitoring Blood Sugar
Electronic Contact Lens Way

Tech Brief

to improve fatigue performance. A stronger material generally has a 
higher fatigue resistance. A homogeneous internal microstructure of 
the metal leads to better fatigue life. Hence heat treatments to metals 
can improve fatigue performance.

Fatigue can rarely be prevented in actual engineering structures. 
They inherently contain many internal defects which under fluctuating 
stresses cause initiation of cracks which grow with time and eventually 
cause fatigue failure. The safest way to prevent a fatigue failure is to 
inspect the structure periodically using modern non-destructive tests 
to identify such internal cracks or defects, and to remove or repair 
the component/machine before the cracks grow to critical sizes and 
cause failure. So preventive maintenance coupled with knowledge of 
the material behavior under fluctuating loading conditions is the best 
bet to avoid fatigue failures.

[Dr. T.K.G. Namboodhiri, 
Prof. (Retd),  Metallurgical Engineering, Banaras Hindu University]
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EKL as Gift for Special Occasions
Executive Knowledge Lines, now a ‘Collector’s Item’ for 

many, is offering a unique gift scheme - To give EKL as gift to 
the near and dear ones on special occasions like New Year, Birth-
days, Festivals, Marriages, Anniversaries, or such other memorable 
days at ` 300 for each annual subscription. The first copy will be 
sent indicating it as a present from you, and the subsequent issues 
through our normal postal channel.

Drag your thoughts away from your troubles... 
by the ears, by the heels, or any other way  

you can manage it.

- Mark Twain
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Improve your concentration.
Use reasoning and fill  
each row, column and 

3 x 3 grid in bold borders with 
each of the digits from 1 to 9.

Solution on page 37. 
[BNN]

EKL Sudoku 62
[Hard]

6 4

3 2 1

2 7
9 8 1 6 4

6 2
1 7 6 5

8 2 7 5

4 5
4 8 2

In Forthcoming Issues
w Stroke Recovery: Using small electric currents, 5 - 10 per cent 

improvement in patients' response times.

w Thermopower Wave Generators: Fuel-coated nanotubes to 
provide power to the smallest systems.

w The Learning Process: Skill development has to be distinguished 
from acquiring knowledge. Skill, the capability to do, can be 
physical, mental or a combination of both.

w The Virtual Nurse: In the hectic world of a hospital, a computer-
simulated nurse can be surprisingly comforting.

w Paper-Based Wireless Sensor: To detect trace amounts of a key 
ingredient found in many explosives.
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Advantech

Hacking is breaking into the computer resource. It is the accessing 
of a computer system without the express or implied permission the 
owner of the computer system. It is a pre-planned process where first a 
target is identified, its security features are studied, tools are developed 
to gain unauthorized access and impair the normal functioning of a 
computer. Examples of hacking include 
(a) unauthorized input or alteration of input
(b) destruction of output
(c) alteration of computerized data 
(d) alteration or misuse of programs

Depending upon the objective, hacking can be of following types 
(a) financial or business hacking: generally done to cause loss to com-

petitor or to win the confidence of clients
(b) recreational hacking: here the hacker attempts to prove his abil-

ity without doing any damage to another person 
(c) intelligence hacking: done to infringe the creative work of another 

person
(d) grudge and military hacking: done with a grievance against some 

individual or organisation or against the state
(e) terrorist hacking: harm can be catastrophic. 

Hackers use different methods to break into computer resource. 
Three important methods are sniffing, spoofing and social engineering.

In fact, New Hackers Dictionary defines hacker as “someone 
who enjoys exploring the details of programmable systems and how 
to stretch their capabilities, one who programs enthusiastically, even 
obsessively”. From purely a technology savvy art form, it is now akin 
to a cyber criminal activity. 

Hackers identify themselves with ethical hacking and crackers with 
unethical hacking. Crackers maliciously sabotage computers, steal 
information located on secure computers and cause disruption to the 
networks for personal or political motive. 

In India, it was Justice Harbans Lal of Punjab and Haryana High 
Court who had opined the subtle difference between a hacker and 
cracker. 

 Hacking and Cracking
Information Technology Act for Rescue
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“A hacker is a computer expert whose intrinsic curiosity persuades 
him to break in computers. Hacking is computer trespass. To make 
hacking an offence depends on mens rea. Based on the intention, 
hackers are divided into 2 groups 
(1) hackers who have no intent to do any criminal activity. These 

hackers do no consider breaking into a computer system a crime. 
They consider themselves members of an elite meritocracy based 
on ability and trade hacker techniques. They are skilled computer 
users who penetrate computer system with a sole purpose to gain 
knowledge about computer system and their actual working

(2) Crackers who intend to engage in criminal activity. This dichotomy 
of hacker and cracker has come on the scene in 1985 to distinguish 
between “benign” hackers from hackers who have malicious inten-
tion. Crackers maliciously sabotage computers, steal information 
located on secure computers and cause disruption to the networks 
for personal or political motives”.
Before the Information Technology (Amendment) Act 2009, 

offence covered under Section 66 was “hacking with computer system” 
which provided that “Whoever with the intent to cause or knowing 
that he is likely to cause wrongful loss or damage to the public or 
any person destroys or deletes or alters any information residing in a 
computer resource or diminishes its value or utility or  affects it injuri-
ously by any means commits hack”.

However by the Information Technology (Amendment) Act, 2009 
a new clause has been added to Sec 43 under Chapter IX (ie) Sec 43 
(i) which provides that “any person without permission of the owner 
or any other person who is in charge of a computer, computer system 
or computer network, destroys or deletes or alters any information 
residing in a computer resource or diminishes its value or utility or 
affects it injuriously by any means shall be liable to pay damages by 
way of compensation to the person so affected”. 

Therefore for hacking with computer system under earlier Sec 66, 
mens rea (criminal intent) was required whereas after the amendment 
if same act is done: 
(a) without mens rea, it would be considered as damage to computer 

resource under Section 43
(b) with mens rea, it would be considered as computer related offence 

under section 66 punishable with imprisonment for a term which 
may extend to three years or with find which may extend to five 
lakh rupees or both. What distinguishes Section 66 from Section 
43 is that the act must have been done dishonestly or fraudulently. 
Thus the essential ingredients are 
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(a) unauthorised access to a computer resource
(b) dishonest or fraudulent intent (the word ‘dishonestly’ shall have 

the meaning assigned to it in Section 24 of the Indian Penal Code 
and the work ‘fraudulently’ shall have the meaning assigned to it in 
Section 25 of the Indian Penal Code).
Under the Act, computer related offences have been made cogni-

zable but bailable. 
There exists a thin line of demarcation between provisions of Sec 

43 & Sec 66. Whether it is about
 � unauthorized access
 � unauthorized downloading, copying or extracting
 � introducing computer contaminant or computer virus
 � causing damage to computer database or any other programs
 � causing disruption
 � causing denial of access
 � providing any assistance to any person to facilitate access
 � availing of services on account of another person
 � destruction, deletion or alteration of any information residing in a 
computer resource or

 � stealing, concealing or altering any computer source code under 
section 43, shades of section 66 can be seen. For a cyber crime to fall 
under Section 66, one must observe whether criminal intent (pur-
pose or design of doing an act forbidden by the criminal law without 
just cause or excuse) was present or not. An act is intentional if it 
exists in idea before it exists in fact. 
Computer related offence have no doubt been juxtaposed with 

provisions of the IPC. It is very rare to see an FIR which has only used 
the IT Act, 2000 provisions for hacking. It has always been Sec 66 of 
IT Act with 120B, 379, 403, 406, 408 etc. 

Other computer related offe-nces are dealt with in Sec 66A, 66B, 
66C, 66D of the Act.

[Dr Raju Narayana Swamy I.A.S., Ph.D., 
Secretary to Govt. of Kerala (Youth Affairs)]

A happy New Year! Grant that I
May bring no tear to any eye
When this New Year in time shall end
Let it be said I've played the friend,
Have lived and loved and labored here,
And made of it a happy year.

-Edgar Guest
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A Quick Look
In this column we take a quick look at some books and articles 

in magazines which we consider as worth noting. As another item, 
we also give some expressions in English language which we come 
across during our journey through various publications of repute. The 
selection is based on brevity, simplicity and power of words in daily use 
(not requiring dictionary reference), style etc.

 Readers are also encouraged to send similar items to be included in 
future issues for the benefit of other readers. (eklines@gmail.com) 

- Editorial Team

Classy  Express ions

•	 Efficiency pessimists contend that energy efficiency is unlikely to 
make much of a dent on energy consumption and peak demand in 
the year 2020 since all the ‘low-hanging fruits’ have been harvested.

•	 Our intention is not to make a ‘doom and gloom pronouncement’, 
but to call attention to what can be done about societal problems 
by offering a redesign of society.

•	 A ‘dipstick survey’ was conducted to find out the reasons quickly.

•	 I felt compelled to put ‘quote marks’ around them.

Books

 Even Eagles Need a Push 
Learning to soar in a changing world 
Book by: David McNally 
Published by: Dell Publishing
The book is dedicated to confidence, says 

McNally. Confident people have a philosophy 
about why they were created. They have a sense of 
purpose and believe that the accomplishment of 
any worthwhile endeavour requires commitment. 
The author’s deep understanding of the best that is 
in all of us helps us to polish those traits and succeed in life, as we read 
through this inspiring text.
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Quantum Dot Solar Cells
For Higher Efficiency

 Why We Buy 
The Science of Shopping 
Book by: Paco Underhill 
Published by: Simon & Schuster 
This book on Science, Mechanics, Demographics 

and Dynamics of Shopping by Paco Underhill, 
an environmental psychologist, gives an insight of 
consumer buying behavior. Shopping is a therapy, 
reward, bribery, pastime, an excuse to go out of 
house, way to troll with potential loved ones, an entertainment, a 
form of education, even workshop or a way to kill time, the author 
says. Anyone who's keen on understanding retail merchandise can get 
valuable tips from the book.

Ar t i c l e s
 Let Walmart in

India’s government should favour shoppers, not the middle men 
who serve them so poorly. 

Magazine: The Economist, 3 Dec. 2011
 Biologically Inspired Solutions to Fundamental Transportation 

Problems
Traffic congestion in cities is getting worse day by day. The existing 

infrastructure-based traffic light approach to tackling this has proven 
inefficient, as they are expensive and not scalable. A biologically 
inspired new approach taking cues from ants, termites, bees, birds, 
fish etc. could offer a better solution through a self organising traffic 
management paradigm.

Magazine: IEEE Communications, November, 2011

Researchers at the National Renewable Energy Laboratory (NREL) of 
U.S. have demonstrated a photocell with an external quantum efficiency over 
100 percent using quantum dots, taking the photovoltaic technology  another 
step forward. The quantum efficiency means only that the number of 
electron-hole pairs created in the cell is greater than the number of photons 
that are absorbed. The new cell uses a process called Multiple Exciton 
Generation (MEG) that produces more than one electron-hole pair per 
absorbed photon, and reached a level of 114 %. With the use of quantum 
dots, photocells could theoretically see as much as a 35 percent increase in 
power conversion efficiency above contemporary cells. The technology is able 
to be manufactured using high-throughput roll-to-roll manufacturing.  
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Many of the major laws of nature discovered during the 19th cen-
tury resulted from closely observing the behavior of instruments 
already invented. Such has always been the case that the machines 
came first, and then emerged the underlying scientific principles 
behind them.  In the 17th century, scientists used instruments to 
discover and describe natural phenomena. In the 18th century, as 
technology improved, scientists began to experiment with even better 
and improved tools such as vacuum pumps and glassware. Aided by 
better machining and interchangeable parts, a wide variety of useful 
engines and electrical equipment was produced In the 19th century. 
Some scientists, too, turned their talents to explaining the operation 
of the man-made equipment. New insight into laws of nature led to 
better instruments, and better instruments, in turn, to better science; and 
the cycle continues…

Whereas earlier generations had used tools and equipment to 
broaden the accumulated wisdom of science, some of the 19th century 
scientists used the scientific method to understand how equipment 
themselves worked. Thus while science and technology remained 
separate enterprises and made progress in their own ways, there were 
common areas of progress, too.  The interplay between science and 
technology, particularly between electricity and engine building, led 
to a host of new practical devices that changed the face of communi-
cation, transportation, home, workplace and farm. For the better part 
of the 19th century, many engineers were self-taught mechanics and 
inventors. Towards the end of the 19th century, however, engineering 
schools had begun to appear, offering the students formal exposure 
in scientific principles. Thomas Edison, probably the most famous 
of self-taught inventors, had employed experts formally trained in 
science and engineering. Inventions and methods that were merely 
dreams of earlier generations began turning into reality during the 
19th century.

The Industrial Revolution came gradually. Yet it happened in a 
short span of time, when measured against the centuries when man had 

Technology
Through the Ages – Part VIII

“A revolution is a struggle between the past and the future”
 – Fidel Castro

Technology in Perspective
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worked entirely by hand. Peter Drucker(1909 – 2005), Management 
Guru, had this to say : “Almost everybody living today believes that 
nothing in economic history has ever  moved as fast as, or had a greater 
impact than, the Information Revolution. But the Industrial Revolution 
moved at least as fast in the same time span. And, had probably an equal 
impact, if not a greater one.”

There is no better expression than Industrial Revolution to describe 
the vast, sudden and multi-faceted changes that transformed the way 
people lived in the 19th century. It differs from a political revolution in 
its greater impact on the people and, most remarkably, in not coming 
to an end quickly as did the French Revolution, for example. Instead, 
the Industrial Revolution grew more powerful each year as new 
inventions and manufacturing processes added to the efficiency of 
machines and increased productivity. This age truly represents one of 
the extraordinary jumps forward in the story of civilization.

The three most important processes that worked behind the 
Industrial Revolution were:
(i) Invention of machines to do the work of hand tools (ii) Use of steam 
and, later, other kinds of power  (iii) Adoption of the factory system.

By the first two decades of the 19th century, steam was widely 

The GOOD is the enemy of  the BETTER
The major highlights in the field of science are the Laws of 

Thermodynamics, Electromagnetic Theory and the Periodic Table 
of Elements. These along with Newtonian Mechanics together gave 
rise to smugness, even among the learned ones, towards the close of 
the 19th century. Prof. John Trowbridge (1843 –1923), Chairman of 
the Physics Department at Harvard University was urging graduate 
students to pursue their studies in other fields than Physics since, in 
his opinion, there was no further important research to be done in his 
Department! He was apparently convinced that Newtonian concept 
of motion, matter and energy was all there is to Physics and what 
remained to be done was fleshing out the already known concepts. 
He lived to see, however, the foundations of Newtonian worldview 
being turned on its head starting from the year 1900!

There couldn’t be a better example for this complacency than 
the recommendation of the Director of US Patent Office in 1899 
urging the President William McKinley to abolish the Patent Office 
along with his job because “everything that can be invented has been 
invented”.
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IBM, the technology pioneer filing maximum patents every year  
in the world,  has released its sixth annual IBM 5 in 5   list of five 
innovations that have the potential to change the way people 
work, live and interact during the next five years.

IBM says it is a way to solve major societal problems and 
identify business opportunities.
The five innovations are:
�� People power will come to life
�� You will never need a password again
�� Mind reading is no longer science fiction
�� The digital divide will cease to exist
�� Junk mail will become priority mail.

The first innovation about “people power coming to life” relates 
to renewable energy. According to IBM,  anything that moves or 
produces heat has the potential to create energy that can be captured – 
walking, jogging, cycling, the heat from a computer, ocean waves and 
even the water flowing through water pipes. Advances in renewable 
energy technology will allow individuals to collect this kinetic energy, 
which presently is  wasted, and use it to help power homes, offices and 

Five Technology Predictions from IBM 
To Change our Lives in next 5 years 

Technologies in Horizon

applied to a variety of transportation systems ranging from railway 
to river boats. Fire was known to man from antiquity; and so was 
efficacy of water to put out fire. But the realization that combining 
them could massively substitute muscular energy was at the heart of 
the 19th century revolution. Railway and telegraph began to shrink 
the world.  By the time they were 60 or 70 years of age, people born 
in the early decades of the 19th century witnessed the emergence 
of internal combustion engines, gramophone, telephone, portable 
camera, refrigerator, bicycle and typewriter. A noteworthy fresh 
development was the supportive attitude of governments towards 
science and technology.

(To be continued)
[PR]
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cities. For example, it will become possible to attach small devices to 
the spokes on a bicycle wheel  to recharge batteries as we pedal along.  
The second innovation  foresees that “you will never need a password 
again”. IBM says you will no longer need to create, track or remember 
multiple passwords for various log-ins. For example, you will be able 
to walk up to an ATM machine to securely withdraw money by simply 
speaking your name or looking into a tiny sensor that can recognise the 
unique patterns in the retina of your eye.

IBM scientists believe that within five years, people will begin to see 
early applications of mind-reading technology in the gaming, enter-
tainment and health care industries - their third innovation. Doctors 
could use it to test brain patterns, assist in rehabilitation and help in 
understanding brain disorders, such as autism. Working with Emotiv-
LifeSciences, IBM scientists are developing software to link the head-
sets to devices, such as computers and smartphones, so users just need 
to think about emailing or calling a colleague and it will happen. If 
they want to type something, there will be no need to say a word or hit 
single key. They only need to think it. 

The fourth item refers to the present digital divide existing in many 
societies around the globe.  As per IBM, in the short term, digital 
stimulus investments will expand broadband Internet access in rural 
areas and create many jobs. Longer term,  investing in broadband 
networks, technologies and services will lead to new industries and 
drive economic growth. In five years there will be no digital divide,says 
IBM. Increasingly, the world will turn to mobile technology for all 
their needs. IBM is working with clients, businesses and communities 
to expand mobile phone services around the globe. For example, IBM 
has joined with India’s Bharti Group to run IT operations for mobile 
phone services in 16 African countries.

The last and fifth innovation targets junk mail. In five years, 
unsolicited advertisements may feel so personalized and relevant it may 
seem that spam is dead. Soon machines will be engaging in perpetual 
sense-making. When such systems come across new information of 
specific relevance, that information will be presented to the user. With 
that, emails or ads delivered to users on their smartphones will be 
relevant and personalized - possible through IBM’s advanced analytics 
and big data technology, along with new innovations such as analytic 
sense-making engines.

[For details: www.ibm.com]
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Electric vehicle era is here to stay. Charging of these EVs in the 
conventional way by plugging into the home electrical outlet is in for 
a change, as inductive charging is making inroads into automotive 
arena also. Inductive charging devices are already making their way 
into homes as a cable-free option to keep the batteries of everything 
from keyboards to mobile phones  to electric toothbrushes charged up. 
Now this cable-free way is being tried to charge batteries of electric 
cars and ebikes.

A German government-backed initiative, "Effizienzhaus-Plus 
mit Elektromobilität" (Mea-ning: House-Plus efficiency with electric 
mobility) project is to build an energy-efficient house that generates 
more electricity than it consumes. It will see a family of four living in 
the house located in Berlin for fifteen months, starting in March 2012. 
The house has been specifically designed along energy-efficient lines 
and is intended to demonstrate how energy-efficient building and elec-
tric mobility can be combined in real-life conditions. Equipped with 
photovoltaics and energy management technology, surplus electricity 
generated will either be fed back into the grid or stored in batteries 
ready to recharge the batteries of the occupants' electric vehicles.

Daimler will start proceedings in March 2012 by supplying a Mer-
cedes-Benz A-Class E-CELL modified to include an induction charg-
ing option to test how effective the technology proves in real-world 
conditions. Fitted with a special charging coil, the A-Class E-CELL 

only needs to be positioned 
over a charging coil in the 
ground to automatically 
begin cable-free charging 
by way of an electromag-
netic field. Audi, BMW, 
Daimler, Opel and VW 
will each get a chance to 
put their respective electric 
vehicles to the test the con-
cept in such homes.

Inductive Charging 
For Electric Vehicles

Tech Brief
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EKL Sudoku 62
Solution

5 6 8 1 7 3 9 4 2
3 7 4 6 2 9 8 5 1
1 9 2 8 5 4 7 3 6
9 8 7 5 1 2 3 6 4
4 5 6 3 9 8 2 1 7
2 3 1 7 4 6 5 8 9
8 1 3 2 6 7 4 9 5
6 2 9 4 3 5 1 7 8
7 4 5 9 8 1 6 2 3

Scientists at Imperial College, London have figured out that if all 
the UK’s discarded Christmas wrapping paper and cards were collected 
and fermented using micro-organisms, high grade biofuel could be 
produced to power motor vehicles. 

According to researchers, an estimated 1.5 billion Christmas cards 
and 83 square kilometres of wrapping paper are dumped  to the trash 
bin by UK residents each year. Some are recycled, but most end up in 
landfills. The scientists say this amount of paper could provide up to 
12 million litres  of biofuel – enough to run a bus for up to 18 million 
km.

In the case of add-ons like glitter and scotch tape on the Christmas 
cards and paper, the cellulose molecules in the tape would be broken 

down into glucose sugars and then 
fermented into ethanol fuel, just 
like the paper itself. Insoluble items 
like glitter are easy to filter out as 
part of the process.

If this technology can be devel-
oped further, waste paper might 
ultimately provide a great, environ-
mentally friendly alternative to fos-
sil fuels, the scientists claim.

X-mas Waste
To Produce Biofuel

News Scan
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Public transport is increasingly gaining traction from environmen-
tal, time and such other considerations. High-speed rail (HSR), do-
ing typically, 250 km/h and above, is fast growing around the world 
- from 14 countries in 2011 to 24 by 2014. This interest in HSR is due 
largely to its reliability and ability to cover vast geographic distances 
in short time and perhaps, to the diminishing appeal of air travel for 

various reasons like cost, security 
concerns etc. 

In 2009, some 10,700 kilometers 
of high-speed rail track were opera-
tional. By 2011, the total length has 
grown to almost 17,000 km, with 
another 8,000 km currently under 
construction, and about 17,700 
km more under planning, giving a 
combined total of around 43,000 
km -  equivalent to about 4 percent 
of all rail lines in the world. 

By track length, China leads HSR scene with 6300 km, followed 
by Japan (2664 km), Spain (2056 km), France (1896 km), and Ger-
many (1285 km). Currently, China is investing about $100 billion 
annually in railway construction with the share allocated to HSR at 
60 % in 2010,  compared to 10 percent in 2005. Other countries 
planning HSR include Turkey, Italy, Portugal, and the United States, 
with targets to reach track lengths of more than 1,000 km. Another 15 
countries have plans for shorter networks.

[For details: 
http://riotimesonline.com, 

http://www.worldwatch.org]

High-Speed Rail Networks
Explosive Growth

News Scan

It wouldn’t be New Year’s if  
I didn’t have regrets.

-  William Thomas 
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Environment

Climate change is a global problem, on account of excess human-
generated CO

2
 released to the atmosphere. Scientists have come out 

with a number of technologies like edible sponges, molten salts, bacteria 
etc. to combat this menace. Now, a group of researchers claims to 
have succeeded in achieving the highest carbon dioxide removal rates 
using a common and inexpensive polymer.

Alain Goeppert, Miklos Czaun, Robert B. May, G.K. Surya 
Prakash, George A. Olah, and S. R. Narayanan of Loker Hydrocar-
bon Research Institute and Department of Chemistry, University 
of Southern California are the brains behind this development. The 
process utilizes a filter containing the polymer polyethylenimine to 
remove CO

2
 from sources such as smokestack effluent, tailpipe emis-

sions, or even directly out of the open atmosphere.
The polyethylenimine will easily release the trapped carbon 

dioxide on demand, so that it 
could be used in industry, or  
permanently stored. Once it has 
released its CO

2
 load, the polymer 

can apparently be recycled and 
reused many times, without losing 
efficiency. Besides its use in the 
reduction of greenhouse gases, the 
scientists suggest that it could also 
be used in air purification systems, 
such as those found on submarines.

[For details: http://pubs.acs.org]

 CO2 from Smokestack Effluent
Capture Using Common Polymer  
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Books Scan

 A business case is different from a business 
plan. While a business case answers the question 
“What happens if we take this course of action?” 
a business plan, on the other hand, describes 
how a business organisation intends to navigate 
successfully through its own unique competitive environment. 
Business plans feature long-range projections of revenues, expenses, 
business strategy, etc. Typically, executives use business plans to 
secure financing from investors, or to plan strategy execution for an 
organisation or business. 

This portable guide belonging to the Pocket Mentor series from 
Harvard Business Review Press offers immediate solutions to the 
challenges managers face on the job every day. It is packed with handy 
tools, self-tests, and real-life examples to help you identify strengths 
and weaknesses and hone critical skills. 

How do you decide the best course of action for your company to 
take advantage of new opportunities? You must develop a business case 
to explore multiple alternatives before making a recommendation to 
support a particular option. This book shows you how to use a business 
case to define an opportunity, identify and analyze alternatives, and 
present your final recommendation to key stakeholders. 
Highlights of Contents:

Developing a Business Case 

Expert Solutions to Everyday Challenges 
Mentor: Dr June Paradise Maul 
Published by: Harvard Business School 

�� Mentor's Message: The Ad-
vantages of a Solid Business 
Case
�� Developing a Business Case: 

The Basics
�� A preview of key facts about 

business case
�� When you should create a 

business case
�� Seven steps to a business case
�� Tips for articulating the op-

portunity you want to pursue

�� Identifying a problem or op-
portunity
�� Developing an opportunity 

statement
�� Identifying your business ob-

jectives
�� Prioritizing your objectives
�� Assigning metrics to your ob-

jectives
�� Identify the Alternatives
�� Ideas for making sure you 

have many options to choose 
from
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�� Generating a list of options; 
Gathering input
�� Gather Data and Estimate 

Time Frame
�� Suggestions for obtaining cru-

cial information about your 
opportunity
�� Documenting your estimates 

and assumptions
�� Recommendations for com-

paring all your alternatives
�� Evaluating alternatives against 

your metrics
�� Make a choice and assess the 

Risk
�� Advice for selecting a course 

of action and weighing its 
pros and cons

Looking Back at EKL
•	 Swami Vivekananda: Life, Education, Works and Teachings

- EKL Jan. 2011
•	 Nutmeg: The Spicy Spice – EKL Jul. 2009

•	 Tapping Solar Energy Through Satellite – EKL Jul. 2009

•	 Medical Genetics: To Know Hereditary Disorders – EKL Apr. 2009

•	 Long Term Evolution (LTE): Next generation Network Beyond 3G 
 – EKL Mar. 2009

No matter how dark the night, somehow the sun 
rises once again and all shadows are chased away.

- David Matthew

�� Selecting the best solution
�� Craft a plan for Implementing 

Your Idea
�� Tips for ensuring that your 

proposed alternative can be 
put into action
�� Listing your milestones
�� Communicating with deci-

sion makers
�� Identifying resources you'll 

need
�� Tracking your results
�� Techniques for presenting 

your case to decision makers
�� Tools for Developing a Busi-

ness Case
[Source: EKL Info Library]
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Books Scan

“Collective Visioning” the brainchild of 
Linda Stout, means focusing on an ideal of 
what you want your community to be, rather 
than on the particular problem that you want 
to solve.

What you need, in her view, is a collective 
vision around which you can rally people to work together to achieve 
great results. She presents case studies in which collective visioning 
was successfully applied. For example, after Hurricane Katrina struck 
in 2005, a group of students in a dilapidated school in New Orleans 
took charge to plan repairs of its classrooms and buildings. They also 
implemented brand-new garden plots, outdoor meeting spaces, and 
energy-efficient architectural designs.

Stout explains how one would bring together a diverse group of 
people and get them to interact in an atmosphere of equality and 
acceptance; then, through session exercises and activities such as story-
telling, one could inspire them, break down barriers of mistrust, and 
make sure that everyone is sufficiently heard.

Collective Visioning is a powerful depiction of the positive impacts a 
motivated group of people can have on their community. Community 
activists and all who want to improve their neighbourhood’s quality 
of life may find useful tips as well as inspiring examples in the book. 
Contents: 
�� Creating a Different Future
�� How Collective Visioning Works
�� Laying the Groundwork for Collective Visioning
�� Personal Visions
�� Storytelling to Build Trust and Community
�� Same Vision, Different Strategies
�� Creating a Roadmap: Vision to Action
�� Grounded in the Vision for the Long Haul
�� The Next Step: Hope, Vision and Action.

[Source: EKL Info Library]

Collective Visioning
Creating the World We Want to Live In 
Book by: Linda Stout 
Published by: Berrett-Koehler, 2011 
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Journals Scan

Sometimes it takes a disaster before we 
humans really figure out how to design some-
thing. In fact, sometimes it takes more than 
one. Millions of people had to die on highways, 
for example, before governments forced auto 
companies to get serious about safety in the 
1980s. But with nuclear power, learning by disaster has never really 
been an option. Three major nuclear reactor calamities shook the world 
in recent decades - Three Mile Island in 26 March 1979; Chernobyl - 
26 April 1986; Fukushima-Dai-ichi - 11 March 2011. 

The nuclear industry now faces the hard questions of how such 
breakdowns can be prevented in the future. This issue of IEEE Spec-
trum presents a detailed report of how the Fukushima tragedy unfolded, 
giving a blow-by-blow account of the accident’s first 24 hours. It then 
discusses the world’s reaction to the catastrophe with a global survey of 
nuclear power policy responses. Finally, opinion of experts on how the 
nuclear industry can rebuild is presented.
Highlights of Contents:
�� 24 hours at Fukushima
�� The Post-Fukushima World: Governments are reassessing nuclear 

policies.
�� China Doubles Down: Beijing wants 100 operational reactors by 

2020.
�� Germany Folds: Berlin vows to end its nuclear program by 2022.
�� What Next for Nuclear?: The experts weigh in on how to build a 

safer, stronger nuclear power industry. 
Other Topics:
�y Transistor Wars: Intel's program to build its transistors in three 

dimensions, a shift that should add at least a half dozen years to the 
life of Moore's Law - The biennial doubling in transistor density. 
�y Ticking to Eternity: Designing a clock to last 10,000 years poses a 

challenge - building something for the distant future.and get people 
to care about it today.

IEEE Spectrum 
The Magazine of Technology Insiders 
November 2011
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This issue presents ‘Outlook 2012’ - fore-
casts for the decade ahead in the following ar-
eas: Business and Economics, Computers and 
Automation, Energy, Environment and Re-
sources, Habitats, Health and Medicine, Infor-
mation Society, Lifestyles and Values, Science 
and Technology, Work and Careers and World Affairs.
Some sample forecasts: 
�y Journalism may soon be taken over by non-journalists - Profession-

als from any field could be valued news writers
�y The U.S. could transition to a cashless society
�y Robots may learn human emotions by interacting with people
�y Dig very deep, and you will find enough geothermal energy to 

power the world
�y More people than ever will need medical treatment for hearing loss, 

as society is getting more and more noisier
�y Future libraries will be more participatory, and librarians will serve 

as information facilitators 
Highlights of other Contents:
�y How the Recession has Changed the Middle Class
�y Lost and Found in Japan
�y Reconnecting to Nature in the Age of Technology
�y Investigating the Future: Lessons from the ‘Scene of the Crime’
�y The Search for Global solutions: Moving from Vision to Action.

[Source: EKL Info Library] 

The Futurist 
Forecasts, Trends, and Ideas about the Future 
November - December 2011

�y Future Riots: What is an anonymous mob, when everyone is iden-
tifiable.
�y Artificial Leaves: Scientists design Photosynthesis devices that 

could make hydrogen or other fuels.
�y The LED’s Diminishing Returns: Droop, the decline in the 

efficiency of blue and white emitters, as their current is cranked up. 

[Source: EKL Info Library]
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General

Nursing is a noble profession providing great opportunities to be 
in the service of ailing people in real need of assistance. What could be 
better than making a sick person feel better and smile, by giving expert 
nursing help, served with empathy? 

For most nurses, the professional satisfaction they get out of such 
acts of human care is the most rewarding experience - a person walking 
up to them while passing through the street, greeting them and telling 
them that he remembers the soothing touch and words he enjoyed 
when he was hospitalised. 

To make nursing experience most rich,  hospitals across India 
are subjecting the nursing community to go through grooming 
courses, teaching them empathy, etiquette and style. The sessions 
include training them how to greet patients and address them, includ-
ing not to talk in their native language in front of patients. They have 
to know  the patients by their names and not by bed numbers. Other 
suggestions include: maintain the highest levels of personal hygiene, to 
do away with the coconut oil; not to use coloured ribbons on their hair 
including how to tie up the hair and look graceful; use the right shade 
of subtle lipstick, preferably, neutral shades as one should not look 
suggestive.

The gratitude that comes from these interac-
tions is often enough to keep a hardworking 
nurse going through a tough day. These 
skills can also be applied in other areas to 
enrich one's life. 

In short, a career in nursing allows one to 
take pride in the fact that one's knowledge and 
skill can give comfort to an ailing person - giving 
a strong sense of satisfaction that far outweighs 
long hours of work, low pay, and other work 
related hassles. 

Hospital to Hospitality  
Nurses as Key Enablers
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The Last Word
 Be always at war with your vices, at peace with  

your neighbours, and let each New Year find you  
a better man.

 - Benjamin Franklin
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