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N.T. Nair   ntnair@gmail.com Trivandrum   1 October ’09

`Because of yesterday's earthquake in Indonesia a tiny coconut bud 
fell on my forehead`

You may brush it away as a ridiculous statement. But, let me 
tell you what happened.

I was almost out for my usual morning walk. While on the 
front yard of the house, the newspaper boy threw the day's paper 
in front of me. The natural temptation is to have a quick glance at 
the headlines and I also succumbed to it. There was this news of 
earthquake in Indonesia displayed full page. I took about a minute 
to run through the news and proceeded to join my friends. On 
the way while going past a coconut tree I felt a sudden thud on 
my forehead, being hit by a coconut bud - just the size of a tomato. 
Not much damage was done, except that there was a swelling on 
the frontal portion.

Now I come to the earthquake aspect. If it had not happened 
in Indonesia the previous day, I would not have delayed my 
morning walk and the coconut would have fallen well after I had 
passed through that point!

This points to a very important side of our life. There are 
millions of possibilities for an event to happen and as human 
beings, with our very limited options, we can take care of just a 
few of them. To put it differently, we can probably plug every 
conceivable loophole and hope to prevent an untoward incident 
from happening.   But the fact remains that any such occurrence is 
the net result of umpteen, inconceivable, inter-related happenings, 
acting in unison by accident, defeating all precautionary actions 
taken by humans.

Of course, there is need for a fair amount of caution, leaving 
the rest for the nature to piece together its acts. One 

may call it destiny or whatever. 
Some words of wisdom:
`Destiny itself is like a wonderful wide tapestry 

in which every thread is guided by an unspeakably 
tender hand, placed beside another thread and held 
and carried by a hundred others.`

- Rainer Maria Rilke 
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Executive Knowledge Lines
Launch of  50th Issue 

Executive Knowledge Lines (EKL) monthly celebrated the release 
of its 50th issue at a function in the afternoon on 27 August`09 

at Press Club, Trivandrum, with Padma Vibhushan Dr G Madhavan 
Nair, Chairman, ISRO, Dr  D Babu Paul, Mr C Balagopal, Prof 
B Hridayakumari and Prof.  V K Damodaran and a host of other 
dignitaries in attendance.

Dr Madhavan Nair, while releasing the 50th issue at the function 
said that EKL fills a void by presenting very brief knowledge modules, 
in this era when many think that Internet is enough to satisfy the 
knowledge needs of all.  But, according to Dr Nair, Web is an ocean 
with all kinds of information – authentic, erratic, and the like – and 
presenting the right information requires tremendous effort. EKL 
does this activity skillfully.

Dr Babu Paul suggested that EKL should consider publishing a 
compendium of selected knowledge capsules from EKL issues which 
are not time-eating.  Mr C Balagopal lauded this publishing initiative 
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catering to the elite but time-starved readers.  In this function, Prof 
Hridayakumari released ‘Signs of Love’, a compilation of poems in 
English written by V Balachandran, whose poems were first published 
by EKL, and later by Writers’ Workshop in Kolkata. 

Prof V K Damodaran in his welcome speech wanted the Chief 
Guest Dr Nair to apply his rocket powers to boost the EKL to reach 
higher echelons.  Mr N T Nair, Chief Editor, narrated the journey 
of EKL from its formative days of August  2005 to the present 50th 
issue on release today.  Dr C G Sukumaran Nair, Authentication 
Editor, EKL, utilised the occasion to remember all those who lent 
helping hand all these years for the growth of EKL.

Teaching Kids
The Swiss Way

 Initially, they teach 1 to 20 only. But they teach everything in 
this range - addition, subtraction, multiplication, division...

 They emphasize the change from counting to calculating...

 They ask  the parents to stay out of the whole teaching 
process...

 Alphabets start with O, T, M, I etc... And in the second week 
the child is making sentences with these letters.. According to 
the teacher  the child will read a book  in 5 to 6 months ..... 
Quite a different approach from Indian  ways of A B C D....

 Learning should be fun... Value addition comes along as a by-
product..

For the Swiss,  education is all about being holistic. Cultural 
and social components are intrinsic. 
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The past five decades witnessed an increase in life expectancy by 
about 20 years. Various factors such as better nutrition, decline 

in the spread of infectious diseases and improved medical care have 
greatly contributed to longevity. This in turn has led to a significant 
increase in the percentage of the elderly in the population.

The last five decades also saw the breakdown of the traditional 
joint family system in India. Growing industrialization has compelled 
the young to leave the home in search of employment, leaving the 
elders very much on their own.

Studies dealing with such social changes tend to portray the seniors 
as a dependent, helpless and non-productive section of society. This 
could at best be termed as a lopsided view. Seniors can certainly 
contribute towards enriching society through their maturity and 
experience. There are innumerable instances of people well into their 
80s and 90s who lead active, healthy and productive lives. Famous 
writers such as PG Wodehouse, George Bernard Shaw and Nirad C 
Chaudhari wrote their masterpieces when they had touched 90.
Physical Health

The importance of physical exercise for a healthy old age cannot 
be over emphasized. Daily work outs improve physical fitness and 
strengthen muscles. Large-scale studies have shown that people over 
the age of  65, who exercise regularly, are less likely to suffer from 
cognitive decline and Alzheimer’s disease. It has been seen that exercise 
stimulates not only the body but also the mind. Even a simple activity 
like walking helps to keep the brain active. The diverse objects seen, 
heard and felt during a walk provide stimulants for the mind.

The benefits of exercise are manifold. It lowers the percentage 
of blood sugar and cholesterol. It prevents stroke by reducing blood 
clotting. The risk of heart disease can be reduced by 50 percent with 
moderate and regular exercise.

Seniors also need to control their food intake in order to ensure 
good health.Heavy meals should be avoided at late nights. It would 
be advisable to eat less of sweets and fats, and more of fruits and 

The Senior Years
Old can be Gold

General
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vegetables, even for those who do not have a tendency or family 
history of diabetes and heart diseases. Consumption of whole-grain 
cereals prevents heart disease, diabetes and cancer.

It is believed that harmful elements like free radicals cause damage 
to the brain, especially with increasing age. They are formed in 
the body during the process of metabolism and during other body 
functions. They are also caused by exposure to the sun, pollutants 
in the air, processed food, smoking and many other factors too. The 
damage caused by free radicals can be rectified by antioxidants which 
can be found in Vitamins E, C, and beta carotene. Foods containing 
calcium and Vitamin D should be taken to improve bone density, and 
prevent fractures. Last but not the least, seniors should take plenty of 
water, if they do not have any kidney problem, to avoid constipation 
and to ensure a relatively smooth skin.
Mental Fitness

Mental fitness is an essential part of healthy aging. Memory games, 
crosswords help to keep the memory sharp throughout life. Apart from 
these, there are other simple methods of keeping the brain active. For 
instance if the non-dominant hand is used for performing everyday 
tasks, it would give the brain a workout. Left-handed people could 
use the right hand in carrying out various actions such as opening 
doors, cutting vegetables, brushing teeth etc. The very act of thinking 
up new ways of doing routine tasks stimulates the brain cells. Efforts 
to memorize various matters such as grocery lists, phone numbers, 
and names of people could be highly beneficial. Research shows 
that mental activity makes neurons sprout new dendrites which can 
establish connections with other neurons. On the other hand the 
dendrites shrink when the mind is idle. Hence one should always 
learn something new and not let age be a barrier.
Successful Ageing

The twilight years change into a golden period when the quality 
of life is enhanced. A senior who is happy, satisfied with his lot in 
life and able to perform his daily activities is said to enjoy a good 
quality of life. He /she socializes well, performs voluntary work, reads 
good books, offers to family members mature advice based on the life 
experience and above all is also open to suggestions. Such elders are 
assets to society.

[Padma Mohan Kumar]
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EKL Sudoku 35
[ Hard ]

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 44

[BNN]
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Soursop, Graviola or Anno-na muricata also known as ‘Guyabano’ 
is a broad leaf flowering evergreen tree native to Mexico, Central 

America, the Caribbean and Northern South America, also grown in 
South East Asia. It was one of the first fruit trees carried from America 
to the old world tropics where it has become widely distributed from 
Southeastern China to Australia and the warm lowlands of Eastern 
and Western Africa. It is common in the markets of Malaya and 
Southeast Asia. 

The Soursop is adapted to areas of high humidity and relatively 
warm winters, temperatures below 50°C will cause damage to leaves 
and small branches, and the temperature below 30°C can be fatal. 
The plant is grown as a commercial crop for its 20-30 cm prickly 
green fruit, which may weigh up to 2.5 Kg. These are mostly garden 
plantings for local consumption. It has a white flower with a very 
pleasing scent especially in the morning. 

The soursop fruits may be 12 to 24 fruits per tree. The fruit has the 
most delectable flavor. The fruit is picked from the tree before it is fully 
ripe as it will be badly bruised if  it ripens and falls. The fruit is mature 
and is ready for eating when it is soft and is light green externally. 
The skin is thin and is covered with conical nibs. The white, pulpy 

Soursop
An Agreeable Refresher
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flesh, which contains 
juice, is peppered with 
small shiny, black 
inedible seeds, and 
has a pleasant, sweet-
acidic taste. As it is 
rather fibrous, its 

squeezed juice makes a better 
choice, and has, in fact become more 

popular than the fresh fruit as such. Soursop has 
few seedless varieties, but they are rare, and tend to have 

fibrous flesh.
Food Uses:

The flesh of the fruit consists of an edible white pulp 
and a core of indigestible black seeds. The species is the only 
member of the genus Annona that is suitable for processing 

and preservation. The sweet pulp is used to make juice as well as 
candies, sorbets and ice cream flavorings. Soursop is also common 

ingredient for making fresh fruit juices that are sold at most of street 
food vendors. Soursops which have least acid flavour and least fibrous 
consistency is cut in sections and the flesh eaten with a spoon. The 
seeded pulp may be torn or cut into bits and added to fruit cups or 
salads, or chilled and served as dessert with sugar and a little milk 
or cream. Most widespread throughout the tropics is the making of 
refreshing soursop drinks. For this purpose the seeded pulp may be 
pressed in a colander or sieved or squeezed in cheese cloth to extract 
the rich, creamy juice, which is then beaten with milk or water and 
sweetened. Or the seeded pulp may be blended with an equal amount 
of boiling water and then strained and sweetened. If an electric blender 
is to be used, one must first be careful to remove all the seeds, since 
they are somewhat toxic and none should be accidentally ground up 
in the juice. People usually add pink or green food coloring to make 

Malayala Manorama and Executive Knowledge Lines join hands 
to provide contents of EKL in Manorama Online

www.manoramahorizon.com
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the drinks more attractive. The strained 
pulp is said to be a delicacy mixed with 
wine or brandy and seasoned with nutmeg. 
Soursop juice thickened with a little gelatin 
makes an agreeable dessert. 
Toxicity:

The seeds contain 45% of yellow non-
drying oil which is an irritant poison, 
causing severe eye inflammation. There are 
reports suggesting a connection between 
over consumption of soursop and a typical 
form of Parkinson’s disease due to the very 
high concentration of Annonacin.
Medicinal Benefits: 

Soursop is not only a delicious and 
healthy fruit but it is used to treat illnesses 
like stomach ailments. The seeds, which 
have emetic properties, can be used in the 
treatment of vomiting. 
 The leaf decoction is effective for head 

lice and bedbugs. 
 The crushed fresh leaves can be applied 

for healing skin eruptions.
 The juice of the fruit can be taken orally as a remedy for urethritis, 

haematuria and liver ailments                                                                            
 The juice taken when fasting, is believed to relieve liver ailments 

and leprosy. 
 To speed the healing of wounds, the flesh of the soursop is applied 

as a poultice unchanged for 3 days. 
 A decoction of the young shoots or leaves is regarded as a remedy 

for gall bladder trouble, as well as coughs, catarrh, diarrhoea, 
dysentery, fever and indigestion. 

 Mashed leaves are used as a poultice to alleviate eczema and 
rheumatism. 

 The root bark is used as an antidote for poisoning.               
 Soursop flowers are believed to alleviate catarrh. 
 Decoction of leaves is used to compress inflammation and swollen 

feet

Other Uses:
Fruits are placed as bait in fish traps in Virgin Islands. The bark 

as well as seeds and roots, has been used as fish poison. The seeds are 
effective pesticides against head lice and the leaf decoction is lethal to 
head lice and bed bugs. 

[Dr K. Prathapan, Praseeda Sanu, Simi. R,
State Horticulture Mission, Kerala, India]

Food value per 100g
of edible portion

Calories . . . . . . . . . 61.3
Moisture . . . . . . .82.8 g
Protein . . . . . . . . .1.00 g
Fat . . . . . . . . . . . .0.97 g
Carbohydrates . .14.63 g
Fiber  . . . . . . . . . .0.79 g
Ash . . . . . . . . . . . . 60 g
Calcium . . . . . . 10.3 mg
Phosphorus . . . 27.7 mg
Iron . . . . . . . . . 0.64 mg
Thiamine . . . . . 0.11 mg
Riboflavin . . . . 0.05 mg
Niacin . . . . . . . 1.28 mg
Ascorbic acid . . 29.6 mg
Amino acids: . . . . . . . . . 
Tryptophan . . . . .11 mg              
Methionine . . . . . .7 mg
Lysine  . . . . . . . . .60 mg
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Nutrition
Vital for Health

Nutrition is the science that 
examines the relationship 

between diet and health. 
Deficiencies, excesses and 
imbalances in diet can produce 
negative impacts on health, which 
may lead to diseases of body 
and mind. Moreover, excessive 
ingestion of elements that have 
no apparent role in health, (e.g. 
lead, mercury, dioxins, toxins) 
may incur toxic and potentially 
lethal effects, depending on the 
dose. Many common diseases 
and their symptoms can often 
be prevented or alleviated with 
better nutrition.

In general, eating a variety 
of fresh, whole (unprocessed) 
fruits and vegetables has proven 
hormonally and metabolically 
favourable compared to eating 
a monotonous diet based on 
processed foods. In particular, 
consumption of whole plant 
foods slows digestion and 
provides higher amounts and 
a more favourable balance of 
essential and vital nutrients per 
unit of energy; resulting in better 

management of cell growth, 
maintenance, and mitosis (cell 
division) as well as regulation of 
blood glucose and appetite.

A regular eating pattern has 
proven more hormonally and 
metabolically favourable than 
infrequent, haphazard food 
intake. There are six main classes 
of nutrients that the body needs: 
carbohydrates, proteins, fats, 
vitamins, minerals, and water. It 
is important to consume these six 
nutrients on a daily basis to build 
and maintain health. Poor health 
can be caused by an imbalance 
of nutrients, either an excess or 
deficiency, which, in turn, affects 
bodily functions cumulatively.

Nutrients regulate the 
expression of genes, and 
hormones represent a link 
between nutrition and how 
our genes are expressed, i.e.our 
phenotype. The strength and 
nature of this link are continually 
under investigation, but recent 
observations have demonstrated 
a pivotal role for nutrition in 
hormonal activity and function 
and therefore in health.
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Lightning Strikes to Aircraft
A Brief  Note

Aircraft are routinely hit by lightning but this does not usually 
lead to any catastrophic results. There are reasons for this.

Some basics first. There are several types of lightning discharges: 
cloud-to-cloud, intra-cloud, cloud-to-air and cloud to ground. In terms 
of damage potential, cloud-to-ground strokes are the most dangerous 
because they have highest peak currents and sharpest rise-times. So, 
we take them as the representative type.

The typical peak current in the return stroke (see article on 
lightning in July 2008 EKL issue) is of the order of 30 kilo amperes 
(ka). (In extreme cases, this may exceed 100 ka.) Typical rise time to 
peak is a few microseconds. The total duration of current pulse is of 
the order of 100 microseconds (µs).

Typically, the bodies of passenger aircraft are made of aluminium 
or its alloys. That is, the body of an aircraft can be considered as 
a good, continuous conductor (but for windows, radomes, etc) of 
current. As the worst case, let us assume the peak current of 30 ka 
flows for the entire 100 µs. The electrical power dissipated in the 
skin of the aircraft = (current squared) x resistance of the aircraft 
x time. For an assumed resistance of, say, 100 ohms (conservative 
figure) this power dissipated comes to about 107 watt-sec. Take one 
unit of electrical energy = 1 kilowatt-hour = 3.6x106 watt-sec. So, 
in terms of energy, a return stroke has only a few units of energy! 
But since this is packed into a short interval, the associated power 
is high = (current squared) x resistance. This is of the order of 1011 
watts. The only effect of this high power and low energy (relatively 
speaking) observed on aircraft is small pit-like holes on the skin. 
Nothing serious happens unless the lightning strikes exactly at a 
point where there is fuel leakage (ignitable vapours). Special care is, 

Tech Focus
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therefore, taken to see that fuel leakage does not occur (the recent Air 
India accident is a shameful example of carelessness!). Also, where the 
fuel is stored, thicker sections of aluminium are used so that even if 
a hole is drilled by lightning, it would not be through! It would be a 
surface pit-like hole.

Pilots are advised to avoid thunder clouds more because of intense 
up-and-down drafts of air, hail, etc associated with such clouds than 
because of lightning hazards. These drafts are so powerful that small 
craft can even be turned upside down!

But lightning can cause considerable EMI (electromagne-tic 
interference) leading to damage of sensitive electronic equipment. 
This problem is compounded by: (i) the extensive (but necessary) 
use of composites for radomes, windows, etc. and (ii) the micro-
miniaturized circuitry that is sensitive even to small induced EMI. 
But sound shielding and grounding procedures minimise such EMI.

So, we can conclude this brief note as follows;
1. Lightning strikes to aircraft do not normally lead to catastrophic 

accidents.
2. Pilots are well advised to avoid thunder clouds (storms).
3. Good, well-proven grounding and shielding procedures reduce 

the risk of EMI.
[Dr Manoranjan Rao]

The Unwept
There is a lot among the clouds, unsaid,
I thought, marveling at the gathering clouds.
In a matter of seconds,
I was all drenched –
And suddenly it occurred to me
Indeed, a lot left there –
But rather unwept.

I glanced at the pouring –
And then at him.
As if reading my mind,
He nodded in agreement.
"A lot left, unwept".

[Sumi Mathai,  sumimathai@gmail.com]
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The society as reflected in the Arthasastra, was divided into four 
varnas Viz Brahmins, Kshatriyas, Vysyas and sudras and the caste 

system as we understand today had not taken definite shape. Those 
outside the four varnas were classified as Mlechchas and chandalas. The 
duties assigned to the Brahmins were study, teaching, performance 
of sacrifice and giving and receiving of gifts and to kshatriyas study, 
performance of sacrifice, giving gifts, military occupation and 
protection of life. The traditional occupation assigned to the vysyas 
were study, performance of sacrifice, giving gifts, agriculture, cattle 
rearing, trade and arts and crafts. Separate areas were allotted to these 
four upper classes within the city limits, while the Mlechchas and 
chandalas were pushed out of the city and allowed to live only beyond 
the cremation grounds.

The Brahmins were at the top of the social hierarchy and they 
enjoyed a lot of privileges. The srotriyas among them, who were well 
versed in Vedas commanded greater respect than others. The Brahmins 
were exempted from payment of ferry charges and they were not to be 
compelled to contribute to village festivals, if they were not very keen 
and yet entitled to participate in the functions. Arthasastra forbids 
the seizure of the wealth of Brahmins by the soldiers of the victorious 
king and the torture of Brahmins to elicit confessions. The srotriyas 
were allowed to consume salt without paying any toll and they were 
allowed to appropriate ripe fruits and flowers from the crown lands 
for worship and rice and barley for sacrifices. Though they were not 
beyond the reach of law, they were given only lesser punishments 
than others. Thus, a Brahmin guilty of the serious offence of treason 
was only to be blinded, whereas the punishment for the same offence 
was death by burning for others. 

Brahmins also enjoyed high political influence. The king had close 
relationship with the purohita and the acharya, the two main Brahmin 
dignitaries. Kautilya advices that the king should obey his purohita, 
as a student his teacher, a son his father or a servant his master. The 
acharya and purohita occupied high positions in the official hierarchy 
equivalent to that of the army chief and other top ranking executives 

Kautilyan Society
Part - I

General
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getting a salary of 48000 panas per annum. It is significant that in 
spite of their covetable position, they were kept out of the corridors 
of power and they had practically no active role in administration 
except that of theorists.

The ambassadors were mostly from among Brahmins and they 
were even recruited to the army. But Kautilya does not consider them 
as good soldiers since they could be influenced easily. He shows a 
marked preference for kshatriyas as soldiers. As traders, the vysyas 
had an important role in the society. Sudras, who were the backbone 
of economic activities worked as agriculturists and craftsmen and also 
served as actors.

Those who were outside the four varnas were treated as outcasts 
and they were forced to live outside the city or village limits. The 
chandalas, the swapakas( the dog breeders) and the forest tribes were 
the main groups coming under this category.
Religious Beliefs and Practices  

Kautilya was evidently a champion of Brahminism, upholding 
the supremacy of the Vedas. The other religious sects like sakyas 
(Buddhists) were generally treated with hostility. There were temples 
dedicated to various gods, which owned large properties in the form 
of fields, cattle, houses and gold. There is reference in the work 
about devadasi system of dedicating girls to the temples for services 
as dancing girls. A state department headed by the superintend of 
temples (Devatadhyaksha) looked after the administration of these 
temples. The gods like Aparajita (Durga), Apratihata (Vishnu), Jayanta 
(Subramanya), Vaijayanta (Kubera), Siva, Vaisravana, Asvins, Sri 
(Lakshmi), and Madira (Kali) were worshipped in temples built in the 
centre of the fortified cities. Arthasastra mentions separate guardian 
deities of the citizens and the family deity of the king. Each village had 
its own deity and the village elders were to look after the affairs of these 
places of worship. Temples of Brahma, Indra, Yama, and Senapathi 
(Karthikeya) were built near the principal city gates in the north, 
east, south and west respectively. Besides Brahma, Indra, and Yama, 
other vedic gods like Prajapathi (another name of Brahma), Kasyapa 
(Sun), and Deva (Parjanya, the god of rain) were also worshipped. Sita 
was treated as the goddess of agriculture and invoked at the time 
of sowing seeds, for better crop. One of the interestingly unusual 
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aspect is that Krishna and kamsa have been mentioned together for 
worship and their services have been praised (Kamsopacharam). There 
is also reference about samkarshana (Balabhadra), but without any 
association with Krishna, which would show that Krishna – Vasudeva 
cult was only in its early stage at the time of Kautilya. While using 
the medicines and spells, salutations were offered to the demons like 
Bali, Sambara, Naraka, Kumbha, Nikumbha etc. People from all parts 
of the state participated in the temple festivals and offered flowers 
and fragrant powders to the deities.

There were occasional brahminical sacrifices like Agnistoma, 
Aswamedha, Agrayana and other expiatory rites mentio-ned in the 
Atharva Veda. Sacred trees, rivers, serpents, mountains and fire were 
also the objects of worship for the Kautilyan society. Goats were 
sacrificed during some rituals like chaga balidana and there were 
many rituals connected with birth, marriage and death. Suicide was 
considered to be a sin and ritualistic cremation was denied to a suicide. 
Cow was venerated as a sacred animal and the king was duty bound 
to salute a cow and its calf and a bull by walking around them before 
going to the court. Practice of black magic and sorcery was widely 
prevalent among people and it was customary to utilize the services of 
sooth sayers and astrologers.

 Red Meat Footprint: Feeding and watering livestock 
accounts for over 8% of global human water use

 Electron Stimulated Luminescence (ESL) bulbs 

 Synthetic Biology: Using science and engineering to  
synthesize  novel biological functions and systems 

 Carbon dioxide Capture and Burial

 Very fast Hydrogen atoms from the Moon.

In Forthcoming Issues



18Executive Knowledge LinesOctober 200918Executive Knowledge LinesOctober 200918Executive Knowledge LinesOctober 2009

It was 1956.  The days were peak of Cold War. After a long haul 
of flight John Foster Dulles, Secretary of State in U.S. returned 

home.  Soon on arrival he learnt Egypt had successfully negotiated 
an arms deal with Soviet Union.  An irked Dulles rolled back the 
financial aid to Egypt to build Aswan Dam.  A provoked Nasser hit 
back by taking over Suez Canal which was owned by Britain.  The 
whole world plunged into a crisis threatening  global peace. Later 
Dulles attributed his erroneous decision to ‘Jet Lag’ which upset his 
mood following his long air journey.

Jet lag is a mood upsetting menace.  Symptoms of this syndrome 
include depression, insomnia and digestive problems.  The intensity 
of the syndrome varies from individual to individual.

It is a myth to account jet lag for long haul flights.  Since this syn-
drome is due to disorder in ‘circadian rhythm’ in the brain which in 
turn depends on body’s response to day and night, only travel involv-
ing trans meridian flights (from east to west or from west to east di-
rection) will cause this syndrome. Thus a ten hour flight from Europe 
to Southern Africa may be an innocuous one while a five hour air 
travel from East Coast to West in U.S. may cause intense jet lag.

Jet lag or ‘circadian desynchronisation’ is the disruption in the bio-
logical clock of a living creature.  Every living creature’s physiological 
behaviour is governed by a system known as ‘circadian rhythm’.  The 
rhythmic source is localized in small paired structure of about 16,000 
neurons known as Supra Chiasmatic Nucleii (SCN) in the brain.  The 
SCN neurons collectively produce a rhythmic system that controls 
the animal’s crucial pattern of physiological behaviour such as sleep 
and digestion.  This system (SCN) is aligned to every day solar cycle 
involving day and night change. The related light signals to the SCN 
system are picked up by the optically sensitive pigment known as 
‘Melanopsin’ located in the retina of the eye. If there is synchroniza-
tion between light signals from retina of the eye and SCN then there 
will be co-ordination in the physiological behaviour of the body.  In 

Jet-Lag
Mood Upsetting Menace
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the event of being a disruption caused by a sudden change in day and 
night pattern the functioning of SCN will also be disrupted  resulting 
in  jet lag.  It has been discovered in every creature the organs such as 
liver, kidney and heart have their own circadian clocks. Crossing vari-
ous time zones while you fly upsets these rhythms. Thus metaphori-
cally, your stomach ends up in London while your liver somewhere 
in Delhi and your heart in New York.

No specific drug has been successfully developed to counteract 
this menace. The remedy lies in catching up with the local time by 
avoiding day sleep and stepping up intake of carbohydrate rich food.

[T.R. Thyagarajan, Retd. Chief Chemist,
King Institute of Preventive Medicine, Chennai]

Post Traumatic Stress Disorder (PSTD) is a phenomenon that 
is observed in some people meeting with accidents and similar 

incidents. Such incidents leave in their memory horrific scenes which 
they do not want to recollect, but do get remembered every now and 
then. The image of the incident suddenly appears in their mind from 
nowhere. On its appearance, the person may start sweating and the 
heart beat may rise suddenly. 

Most people who survive accidents or attacks may never develop 
PTSD. But for some, the event forges a memory that is pathologically 
potent, erupting into consciousness again and again. According to 
Alain Brunet, a McGill University psychologist who studies and 
treats psychological trauma, PTSD can be characterized as a disorder 
of memory. It is all about what you wish to forget and what you 
cannot forget. This kind of memory is relentless.

Stress Disorder
Post Traumatic

`Don`t look for more honour than
your learning merits`

– Jewish Proverb 



20Executive Knowledge LinesOctober 200920Executive Knowledge LinesOctober 200920Executive Knowledge LinesOctober 2009

Technologies in Horizon

Drinking water can be obtained through a process of reverse 
osmosis, applied on sea water or water from other sources. Most 

of today’s desalination systems rely on coastal intake pipes that pull in 
seawater, often destroying the eggs and larvae of marine creatures in 
the process. The process consumes enormous quantities of electricity 
to push the seawater through banks of tightly wound, reverse-osmosis 
filters, squeezing it through microscopic holes to screen out salts, 
bacteria, viruses and other impurities. Seawater desalination often 
meets with strenuous objections from environmental activists.

Researchers are reported to be developing a device called Depth 
Exposed Membranes for  Water Extraction (DEMWAX) to extract 
drinking water from sea water by using natural forces, gravity, pres-
sure and currents. The desalination process envisaged would rely on 
the intense pressures found hundreds of feet deep to push seawater 
through a collection of filters, then pump purified drinking-water to 
the surface. The idea is to erect a series of specially designed filters at 
a depth of  850 ft, and using that crushing force to take the place of 
electrical power. The weight of the seawater above means that down 
deep, the ocean exerts a crushing force.

The arrays of filters, looking something like accordion files, would 
be tethered across acres of ocean floor, though engineers would have 
to be careful to ensure the bottom was sandy and barren to avoid 
interference with sea life. A ”snorkel” would make contact with the 
lower-pressure air at the surface, allowing the system to use the differ-
ence in pressure to help draw water through the filters below.

Because the water would be drawn weakly over a huge area, rather 
than strongly from a small area, the researchers say the arrays would 
present no danger to eggs, larvae or other marine life, and would not 
boost leftover brine to high levels.

The cost of a full-scale deep-sea plant is estimated to be roughly 
the same as the coastal facility proposed, about $350 million, and 
cover about the same amount of area.

Initially, small versions of the system could be used to purify fresh 
water in lakes or reservoirs. Researchers feel that the practicality of 

Drinking Water
From Underneath the Sea
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In the early days of motoring, they 
used to say “Buy a Model ‘T’; and 

you have a means of transportation 
and a hobby in keeping it going.”  
Now that would not be a good way 
to sell an automobile these days. 
The  Model ‘T’ did not have a self 
starter and needed some vigorous 
manual cranking by the driver to get 
it started. And if it does not start, 
there was a well stocked tool box on 
the running board to fix whatever 
might be the problem. These days 
a motorist feels deprived if he does 
not have power operated windows, 
central lock doors, remotely 
adjustable wing mirrors, climate 
control, entertainment system, etc. 
and would feel cheated if these things fail to work reliably for at least a 
decade. But of all the systems which are designed to make life easy for 
the motorist, the power steering, or rather the power assisted steering 
is perhaps the most valuable, at least for big cars, SUVs and trucks.

Before trying to understand the power assisted steering systems 
it is necessary to appreciate the requirements of any steering system, 
and the principle of the steering mechanism on road vehicles.

Road vehicle steering mechanism designs try to achieve the 
following requirements as far as practicable:-

Steering Mechanism
Manual to Power Assisted

the process depends on the cost of scaling up such a project, and of 
long-term operation and maintenance. Advancements in membrane 
technology may lower costs.

[For details: http://greenoc.freedomblogging.com]

Demystification
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When taking a turn all the wheels should roll around the center of 
turn. If this condition is not satisfied there will be scuffing of tires and 
consequent undue wear.  More importantly it will impair control.
1. Capability to turn as tight as possible. In congested city traffic this 

will be appreciated.
2. In the absence of any force on the steering wheel (hands off) the 

vehicle should go in a straight line. Otherwise the driver would have 
to work constantly to keep the vehicle on course and recovering 
from a turn will be an arduous job.  

3. Minimize steering effort.
4. Give a feed back or “feel” to the driver.
5. Avoid all play between the steering wheel and the steered wheels 

to keep the driver in perfect command. 
Conventionally, the rear two wheels (in a four wheeler) are not 

steered and so the center of turn has to be on their common axes of 
roll to satisfy condition 1. The two front wheels have to be steered 
such that their axes of rolls intersect on the line of axes of the rear 
wheels to give a perfect roll condition. Almost invariably the so called 
Ackermann steering mechanism (see diagram) is employed to achieve 
this. Unfortunately it is not a perfect solution, but was a practicable 
compromise in the interest of simplicity and ability to meet condition.  
2. The mechanism was really invented by a George Lenkensperger, a 
Munich carriage builder in 1817.  Rudolph Ackermann was the agent 
of the Munich builder in England, and he took a patent on it.  That 
is life ! The original patented idea was further developed by Charles 
Jeantraud by 1878 and it is this version of the mechanism that has 
survived to this day as the Ackermann steering. When horse drawn 
carriages gave way to motor vehicles, the Ackermann steering was 
retained. To get a vehicle to turn or change direction requires force 
in the direction of the required change. This is perpendicular to the 
direction of travel.  Now a wheel rolling perfectly in the direction 
of travel does not create any force perpendicular to the direction of 
travel.  For that, it has to be pointed slightly away from the current 
direction to give a slight sideways slip. To be precise, there is no actual 
slip under reasonable driving conditions. Modern tires have the 
ability to deform such that it is possible to go in a direction slightly 
different from the roll direction of the wheel without losing grip. This 
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is a subject in itself.  This was not so much an issue in horse drawn 
carriages, but the required sideways force increases as the square of 
the speed and when motor vehicles inherited the Ackermann, the 
problem was noticed. On modern vehicles the mechanism is slightly 
modified to make the outer front wheel turn rather more than in the 
original Ackermann mechanism because most of this force needed to 
turn the vehicle has to come from the outer front wheel which will 
be pressing down on the road much more than the inner wheels in 
a fast turn. However the basic idea of the Ackermann steering is still 
used. The steering wheel shaft rotation is coupled to the rotation of 
one of the cranks carrying a front wheel stub axle. There are various 
mechanical configurations which have been employed to do this 
which need not detain us at present. 

Conditions 3, 4, and 5, too call for compromises.  A strong 
tendency to go straight would increase the force needed to change 
course and conversely if steering effort is too low the result will be a 
feel like driving on ice.  A judicious balance has to be struck between 
these requirements which lead to conflicting design strategies.  

The steering ratio is the ratio of the turn angle of the steering wheel 
to the resulting change in direction achieved. Naturally for heavy 
vehicles this ratio needs to be high to keep the steering effort at an 
acceptable level.  Some three or four turns of the steering wheel will be 
required to turn the heavy vehicle from straight travel to extreme tight 
turn. This makes it very tiresome to drive such vehicles on hill roads 
or routes with frequent turns; and when parking in congested parking 
spaces.  Hydraulic power assist was employed extensively in the flying 
controls of World War 2 heavy bombers. This is not the “fly by wire” 
concept on today’s aircraft where there is no mechanical connection 
between the pilot’s controls and the flight control surfaces; but just 
power assist, where even when the hydraulics got hit by enemy fire the 
pilot could operate the flight control using more force. So, after the 
war the same technology was applied to solve the problem of making 
the steering of heavy vehicles easier.  With power assist, the steering 
ratio could be considerably reduced.  All power steering systems need 
a steering wheel torque sensor. Because the degree of assist needs to 
be in proportion to the driver’s effort to satisfy condition 5. This is 
usually done by including a section of steering wheel shaft which can 
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twist a little when force is applied to the steering wheel by the driver. 
This is known in the trade as a “torsion bar”. The relative angular 
displacement between the two ends of the torsion bar is a measure of 
the driver’s effort  and this is used to operate a hydraulic valve which 
admits pressurized oil to one or the other side of a piston in a cylinder 
to exert a force in the same sense as the driver’s effort. The piston rod 
may be connected to the Ackermann mechanism or in some models 
the piston rod operates a rack which in turn drives a pinion on the 
steering shaft.  The pressurized oil comes from a pump driven off the 
engine crank shaft.  Herein lies its main limitation. The pump has 
to run even when the steering is in the straight ahead position.  This 
means it is soaking up power even when it is not helping the driver. 
In fact when the engine is running above idling speed the pump is 
going too fast and the extra flow of pressurized oil is just sent back 
to the sump through a relief valve wasting most of the power even 
while helping to turn the vehicle. This is to ensure that adequate flow 
is available for slow speed maneuvering when the aid is needed most. 
In short the system wastes energy which comes from precious fuel on 
a vehicle. 

One of the solutions to the above problem has been to drive the 
pump using an electric motor.  But then why not use the electric 
motor to assist the steering and dispense with the hydraulics 
altogether ?  With the advent of electronics on vehicles the all electric 
steering assist became possible. Now the torsion bar is still used to 
detect the driver’s effort, but an electronic sensor is used to detect the 
twist and the electronics controls the motor current (motor torque 
is proportional to current) to give the appropriate degree of aid. No 
power is consumed when going straight. Only when the force on the 
steering exceeds a certain comfortable limit does the motor start aiding 
the driver. Modern electronic steering assist senses the vehicle speed 
and provides a speed dependant degree of assist. The idea is that more 
the speed, lesser the effort on the steering.  The other extreme of 
trying to turn the steering on a stationary vehicle, as a beginner driver 
often does, requires maximum effort. This is to do with the nature 
of the interaction of the flexible tires with the road tarmac.  Besides 
the speed dependence of steering torque, due to the self centering 
property of the mechanism to satisfy condition 3 above, the force  on 
the steering increases as the turns become tighter. So it is desirable 
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to give maximum aid to the driver when negotiating tight turns at 
slow speeds.  The intelligent electronic controlled electric steering 
assist is able to do all this while saving a lot of fuel as compared to the 
hydraulic system. 

Today not only heavy vehicles but also light cars sport power 
steering facilities.  Partly this is because wider tires and front wheel 
drives have made steering even these small cars relatively harder.  
Competition to get driver approval is of course the main reason as 
far as the small car segment is concerned. For small cars, the driver 
is almost always the owner too who has invested the hundreds of 
thousands for the pleasure of driving the car !

All steering assists are 
supposed to be fail safe. That 
is, in the event of a system 
failure it should at least not 
cause an accident by suddenly 
freezing the steering. However 
in all available systems (to the 
best of the author’s knowledge) 
when the system fails it does 
make it very hard to turn the 
steering. This is because the 
aiding machinery becomes a 
load and to make matters worse 
in power aided steering systems 
the steering ratio is much lesser 
than on the same type of vehicle 
without the assist.  Fortunately 

system failures are rare on modern vehicles. But failures do happen, 
and motorists have been stranded. Perhaps the additional complexity 
and cost of a mechanism to disengage the power assist system in the 
event of failure will be a good idea.  Of course even after disengaging 
the power assist system altogether, steering will still be harder than 
for vehicles designed for purely manual steering, because of the lower 
steering ratio of mechanisms designed for power assisted steering as 
explained earlier.  But one can continue the journey with a little more 
force on the steering.

[D. Krishna Warrier]
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I want to say that many years ago, there 
was an industrial revolution.  We missed 

it for reasons beyond our control. Today 
there is a new revolution - a revolution in 
Information Technology which requires 
neither mechanical bias nor mechanical 
temperament. Primarily, it requires the 
capability to think clearly. This we have in 
abundance. We have the opportunity to 

participate in this revolution on an equal basis - we have the 
opportunity, even,  to assume leadership in this revolution.  If we 
miss this opportunity, those who follow us  will not forgive us for 
our tardiness and negligence.`

Mr Fakir Chand Kohli said this in 1975 when he was 
President of Computer Society of India. He is often called the 
Father of Indian Software Industry. F C Kohli joined India's 
largest software company Tata Consultancy Services in 1966, at 
a time when computer technology was far away from the Indian 
psyche. He headed TCS from 1974 and in 1994 was appointed 
its deputy chairman. 

The first real international project for TCS came in 1974 
through Burroughs, which was related to a health care system 
project for them out of India. While people talk of outsourcing 
from India now, TCS started doing outsourcing back in the early 
'70s. Then in 1976-77, TCS did a project for the City of Detroit 
police force. TCS built a lot of connections with US universities 
right from the beginning basically to keep track of what is going 
to happen in technology next year and the year after that.

F C Kohli
On IT Revolution

`The good guys admire while the bad guys envy`

– Malcolm Forbes
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Pearls of  Offi ce Wisdom
 I work five minutes, then take a 30-minute break. But when I 

work, I work very very hard.
 We were way ahead of schedule, so we revised the schedule. Now 

we are way behind the schedule because we lost too much time 
revising the schedule. What we need is a schedule to help us revise 
our schedules on schedule.

 How do they expect us to learn time management, when every 
hour here feels like five hours, a week feels like a year, and the 
weekends fly like ten minutes?

 I always give 110% to my job. 40% on Monday, 30% on Tuesday, 
20% on Wednesday, 15% on Thursday, and 5% on Friday.

 It took us five days to figure out how to finish our project two days 
early. That is why we are three days late.

 Because of his ongoing ability to increase productivity, “The Em-
ployee of the Month” award goes to Mr Coffee.

 BOSS: My company does not discriminate on the basis of religion. 
Worshipping me is totally voluntary.

 BOSS: I hate to criticise. But you have been employed here for three 
months, and already you are 12 months behind in your work.

 BOSS: We are only asking you to work 20 hours a week. To get 
that much done, you will have to be here 80 hours a week.

 BOSS’s definition of TEAM – “Together Everyone Annoys Me”.
 BOSS: “Before we begin our time management seminar, may I ask: 

Did everyone get this 36-hour watch?”
[Garnered by B.S. Warrier]

In Lighter Vein

With best compliments from

United Power Builders (Pvt.) Ltd.
Engineers, Consultants & 'A' Grade Electrical Contractors

S-42, PTP Nagar, Thiruvananthapuram - 695 038
Tele: 2361970(O) 2360694(R) Fax: 0471-2361970

e-mail: unitedpowerbuilders@dataone.in
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Dementia
Tips to Ward-off

Dementia is a group of symptoms affecting intelle-ctual and social 
abilities severely enough to interfere with daily functioning. It 

is caused by conditions or changes in the brain. Different types of 
dementia exist, depending on the cause. Alzheimer's disease is the 
most common type. 

Memory loss generally occurs in dementia. It may also cause 
impaired judgment or language. Dementia can make you confused 
and unable to remember people and names. You may also experience 
changes in personality and social behavior. However, some causes of 
dementia are treatable and even reversible. 

Experts say that if you really want to ward off dementia, you need 
to start taking care of your brain in your 30s and 40s — or even earlier. 
Research findings suggest that lifestyle is very important to your 
brain’s health. The following tips may help you ward-off dementia.
1. Join clubs or organizations that need volunteers so that you won’t 

feel lost and unneeded after you retire.
2. Develop a hobby or two to help you develop a robust brain because 

you are trying something new and complex.
3. Practice writing with your nondominant hand several minutes 

every day; this will exercise the opposite side of your brain and 
fire up those neurons.

4. Take to dancing. A study revealed that people who danced three or 
four times a week showed 76 percent less incidence of dementia 
than those who danced only once a week or not at all.

5. Do gardening. Researchers in New Zealand found that those who 
gardened regularly were less likely to suffer from dementia. Not 
only does gardening reduce stress, but gardeners use their brains 
to use visual and spatial reasoning to lay out a garden.

6. Buy a pedometer and walk 10,000 steps a day. Walking daily can 
reduce the risk of dementia because cardiovascular health is 
important to maintain blood flow to the brain.

HealthScape
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7. Read and write daily. Reading stimulates a wide variety of brain 
areas that process and store information. Likewise, writing (not 
copying) stimulates many areas of the brain as well.

8. Start knitting. Using both hands works both sides of your brain. 
Knitting also is a stress reducer.

9. Learn a new language. By learning another language, you are 
working your brain by making it go back and forth between one 
language and the other. A researcher in England found that being 
bilingual seemed to delay symptoms of Alzheimer’s disease for 
four years.

10. Play board games such as Scrabble and Monopoly. To play board 
games you are taxing your brain; you’re socializing too. Playing 
solo games, such as solitaire or online computer brain games also 
can be helpful.

11. Take classes throughout your lifetime. Learning and teaching 
produce structural and chemical changes in the brain. Brain 
researchers have found that people with advanced degrees live 
longer — and if they do have Alzheimer’s, it often becomes 
apparent only in the very later stages of the disease.

12. Listen to classical music. Listening to music is reported to be 
building links between the two hemispheres of brain. Any kind 
of music may work, but there is some research that shows positive 
effects for classical music, though researchers don’t understand 
why.

13. Learn a musical instrument. Practising a musical instrument helps 
one in developing the dormant part of the brain.

14. Travel. When you travel  you are forcing your brain to navigate 
a complex environment. A study of London taxi drivers found 
experienced drivers had larger brains because they have to store 
lots of information about locations and how to navigate there.

15. Pray. People who attend a formal worship service regularly report 
happier, healthier lives, indicating that prayer may help your 
immune system.

16. Learn to meditate. Meditation is known to shut out the stresses of 
everyday life, and keep brain in good condition.

17. Get enough sleep. Studies have shown a link between interrupted 
sleep and deme-ntia.
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18. Eat more foods containing omega-3 fatty acids: In your food, 
include salmon, sardines, tuna, ocean trout, mackerel or herring, 
plus walnuts (which are higher in omega 3s than salmon) and 
flaxseed. Flaxseed oil, cod liver oil and walnut oil are good sources 
too.

19. Eat more fruits and vegetables. Antioxidants in fruits and 
vegetables mop up some of the damages caused by free radicals, 
one of the leading killers of brain cells.

20. Eat at least one meal a day with family and friends. Eating in 
company helps you eat healthier food than if you eat alone or on 
the go.

[Sourced by: Susy Mathew]

Risk factors

Many factors can eventually 
lead to dementia. Some, 

such as age, can't be changed. 
Others can be addressed to 
reduce your risk. People with a 
family history of dementia are 
at greater risk of developing it. 
Consuming large amounts of 
alcohol appears to increase the 
risk of dementia. However, 
studies have shown that 
moderate amounts of alcohol, 
especially red wine, have 
a protective effect. Studies 
have shown a possible link 
between atherosclerosis and 
Alzheimer's disease. Build up 
of fats and other substances 
in and on your artery walls 
(plaques) due to atherosclerosis  
is a significant risk factor for 
vascular dementia because it 
interferes with blood flow to 
your brain. This can lead to 

stroke. Blood pressure that 
is too high, and also possibly 
too low, can put you at risk 
of developing Alzheimer's 
disease and vascular dementia. 
High levels of low-density 
lipoprotein (LDL) cholesterol 
can significantly increase 
your risk of developing 
vascular dementia.  If you 
have type 2 diabetes, you're at 
increased risk of developing 
both Alzheimer's disease and 
vascular dementia. High levels 
of total estrogen in women 
have been associated with 
greater risk of developing 
dementia. Smoking likely 
increases the risk of 
developing dementia because 
it puts you at a higher risk 
of atherosclerosis and other 
types of vascular disease. 
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Low Cost Internet
Through Wokbolic

An Indonesian expert in information and communi-cation 
technologies, Onno Widodo Purbo, is trying to bring in a 

quiet revolution with his 'wokbolic', a low cost technology that 
takes wireless connectivity places and dramatically lowers the cost of 
internet access.

Purbo has innovated the use of an attachment that he calls wok 
(which is the name of a traditional Chinese cooking vessel) to a USB 
wifi pen drive, together called ‘wokbolic’,  to enable wireless travel 
up to three kilometres instead of the 100 metres range of a wifi pen 
drive. This lowers the cost of internet use, which can be shared by 
many using this barefoot technology. With wokbolic one could link 
up dozens of other rural computers while sharing a single fat pipe 
to the Internet. This makes Internet access a whole new ball game, 
specially in resource-poor, talent-rich countries like in Asia, where 
most can't afford the luxury of the Internet. There's a lot of interest 
in the new low cost technology on the Internet.

There are online tips on wokbolic in the Indonesian language. 
These give a detailed design and step-by-step guide on how to create a 
'wokbolic  (‘bolic’ refers to a parabolic reflector) and bazooka' antenna 
for 3G, which refers to the third generation of mobile telephony.

By using this ingenuity, Purbo makes a USB wifi stick - which 
could link computers over three kilometres. His work has drawn the 
attention of those promoting alternative technologies to bridge the 
digital divide.

Humility leads to strength and not to weakness. It 
is the highest form of self-respect to admit mistakes 
and to make amends for them. 

– John (Jay) McCloy

Info Bits
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Alliance of  Small Island States
To Face Climate Change

Spread across the Earth's oceans, the planet's tiniest members have 
formed a coalition of  low-lying coastal countries called Alliance 

of Small Islands States (AOSIS) that share similar development 
challenges and concerns about the environment, especially their 
vulnerability to the adverse effects of global warming. This functions 
primarily as an ad hoc lobby and negotiating voice for Small Island 
Developing States (SIDS) within the United Nations system.

AOSIS has a membership of 43 States and observers, drawn 
from all oceans and regions of the world: Africa, Caribbean, Indian 
Ocean, Mediterranean, Pacific and South China Sea. Together, SIDS 
communities constitute some five percent of the global population.  
Some of the prominent member states are: Singapore, Seychelles, 
Bahamas, Cook Islands, Cuba, Fiji, Mauritius, Papua New Guinea, 
Grenada, Jamaica, Dominican Republic etc.

AOSIS functions on the basis of consultation and consensus.   
Major policy decisions are taken at ambassadorial-level plenary 
sessions. The Alliance does not have a formal charter, or regular 
budget, or a secretariat. AOSIS's first chairman was Ambassador 
Robert Van Lierop of Vanuatu (1991-1994) and the present chairman 
is Ambassador Dessima Williams of Grenada.

Climate Change is a planetary emergency that threatens the 
survival of many small island states. For some low lying states like 
the Maldives, Kiribati, and some of the Bahamas, the risks from 
sea level rise threaten their physical existence, as they would very 
easily be inundated by sea levels in excess of one metre above current 
levels – levels that can be reached by 2100, if significant action is 
not taken immediately to reduce and ultimately limit the atmospheric 
concentration of greenhouse gases to well below 350 parts per million 
(ppm) in the long run.

For other states, their socio-economic viability will be at stake, 
inter alia:
 By the rising seas which will damage their coastal zones, where the 

majority of their socio-economic infrastructure is located;
 By the saline intrusion into their coastal aquifers which will negatively 

impact on their drinking water and agricultural activities;

Environment
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 By the destruction to their coral reefs and their fisheries habitats 
that result from increases in ocean acidification and rising 
temperatures; and

  By the impact of stronger tropical cyclones that can destroy years of 
positive development in a matter of hours, as has been demonstra-
ted time and time again, including by the recent experiences of 
Cook Islands (2005); Cuba (2008); Fiji (2008); Grenada (2004); 
Haiti (2004; 2008);   and others.
Recently, the small island nations warned of their extinction as 

they were running out of time with rising seas threatening to wipe 
them off the world map.

[for details: www.sidsnet.org, www.terradaily.com]

Words of  Wisdom
The greatest "shot in the arm" - Encouragement

The most effective sleeping pill - Peace of mind

The greatest joy - Giving

The most satisfying work - Helping others

The greatest loss - Loss of self-respect

The most destructive habit - Worry 

The ugliest personality trait - Selfishness

The most endangered species - Dedicated leaders

Our greatest natural resource - Our youth

The greatest "shot in the arm" - Encouragement

The greatest problem to overcome - Fear 

The most effective sleeping pill - Peace of mind

The most crippling failure disease - Excuses

The most powerful force in life - Love

The most dangerous pariah - A gossiper

The world's most incredible computer - The brain

The worst thing to be without - Hope

The deadliest weapon - The tongue

The two most power-filled words - "I Can" 
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Biomimicry

Learning from Nature
An Overview of  Biomimicry 

Perhaps the dividing line between Homo sapiens and the rest of 
the life forms in planet Earth was drawn on the day when the 

human species began to think of itself as separate from the others. 
The recognition that we were different, that we could manipulate 
this environment as it suits us, set us on a solitary path. Beginning 
with the use of rudimentary tools, human evolution has brought us 
in such a short span of time to where we stand now. But, despite  
the technological and scientific progress that humanity has made in 
the course of its evolution,  we have to admit that  some of the basic 
issues that our early ancestors faced remains unresolved. Survival as 
a species has been a struggle. Those of us who thrive cannot afford to 
forget all our lives are inter-connected. Famine in Africa or floods in 
Bangladesh or such calamities are all signs of mismanagement of the 
planet and its effects would sooner or later catch up with the rest. 

The frontiers of science have continuously expanded in the quest 
of improving the chances of  survival of our species. One of the 
latest and exciting such avenues of knowledge is Biomimicry  (from 
the Greek bios, meaning life, and mimesis, to imitate) which  is the 
application of methods and systems found in nature to the study and 
design of engineering systems and modern technology. Biomimicry, 
a term coined by Janine Benyus in her book of the same name, is a 
new science that studies nature's most successful solutions and then 
uses what it learns from these solutions to address human problems.  
Related terms include 'bio-inspired',  'biomimetics' and 'bionics; 
biomimicry is basically biologicaly inspired engineering.
Some of the questions that Biomimicry asks are:
 How to effectively  harness and renew energy? 
 How  materials can be manufactured using less energy and with 

less waste? 
 How can we identify organic strategies to live healthy, remain 

healthy? 
 How to efficiently store increasingly larger amounts of information 

in increasingly smaller spaces? 
 How can we conduct profitable and sustainable businesses without 

exhausting natural resources? 
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Janine Benyus expounds the following principles as the basis of 
biomimicry:
1. Nature runs on sunlight
2. Nature uses only the energy it needs
3. Nature fits form to function
4. Nature recycles everything
5. Nature rewards cooperation
6. Nature banks on diversity
7. Nature demands local expertise
8. Nature curbs excesses from within
9. Nature taps the power of limits

Almost all living organisms are uniquely adapted to the environment 
in which they live, some so well that scientists study them in the hope 
their natural designs in products and technologies may be adapted to 
humans. Some of the successful adaptations are:
1. Velcro Brand Fasteners:

Invented in 1941 by Swiss engineer George de Mestral, who 
took the idea from the burrs that stuck tenaciously to his dog's hair. 
Under the microscope he noted the tiny hooks on the end of the 
burr's spines that caught anything with a loop - 
such as clothing, hair or animal fur. The 2-part 
Velcro fastener system uses strips or patches of 
a hooked material opposite strips or patches of 
a loose-looped weave of nylon that holds the 
hooks.
2. Passive Cooling:

The high-rise Eastgate centre in Harare, 
Zimbabwe was designed to mimic the way those 
tower-building termites in Africa construct their mounds to maintain 
a constant temperature. The innovative building uses similar design 
and air circulation planning while consuming less than 10% of the 
energy used in similar sized conventional buildings.
3. Bionic Car:

In another biomimetic development on the automotive front, 
DaimlerChrysler has developed a new concept car from Mercedes-
Benz based on the shape of an odd tropical fish. Using the shape of 
the tropical boxfish, designers achieved an aerodynamic ideal that 
boasts 20% less fuel consumption and as much as an 80% reduction 
in nitrogen oxide emissions. The diesel-powered compact will get 
about 70 miles per gallon, and can run just fine on biodiesel fuel. 
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4.Friction-Reducing Sharkskin:
Inspired by the evolved ability of shark's skin to reduce drag by 

manipulating the boundary layer flow as the fish swims, researchers 
are developing coatings for ship's hulls, submarines, aircraft fuselage, 
and even swimwear for humans
5. Butterfly-Inspired Displays: 

By mimicking the way light reflects from the scales on a butterfly's 
wings, the Qualcomm company has developed Mirasol Displays 
that make use of the reflected light principle with an understanding 
of how human beings perceive that light. Using an interferometric 
modulator [IMOD] element in a two-plate conductive system, the 
display uses near-zero power whenever the displayed image is static 
while at the same time offering a refresh rate fast enough for video. 
6. Insect-Inspired Autonomous Robots:

For mobility, insect-like ability to cover varied terrain, climb 
surfaces and provide stability seems to work better. Insect eyes offer 
greater resolution and panoramic range for exploring places people 
cannot go, and the ability to quickly adapt to changing environments 
make those annoying toy insect robots a forerunner for future 
applications in exploration and defence.
7. Diatomaceous Nanotech:

This is  the genetic engineering of the tiny, single-celled algae 
known as diatoms in order to mass produce silicon-based nanodevices 
and nanotubes for specific uses. Living diatoms reliably manufacture 
working valves of various shapes and sizes that can be used in 
nanodevices to deliver drugs to specific targets in the body. Their 
silicon skeletons can provide specialized sensors and filters for uses in 
chemical engineering and defense applications.

While many of  the findings and applications of biomimicry may 
be whisked away by the commercial or military interests, one can 
only hope that science and technology would always hold the bridle 
and ensure that its tools are used only for the collective interests of 
survival of all life forms in planet earth for eons to come.

 [Balachandran V.]
 balanpnb@gmail.com 

[For details: National Geograpic Magazine, April 2008,
http://www.biomimicryguild.com, http://biomimicryinstitute.org, http://

janinebenyus.com, http://www.iop.org]
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Primordial Soup Theory
Life Forms on Earth

The primordial soup theory explains how life forms appeared 
on Earth, and it appears to be the most plausible scientific 

explanation arrived at thus far. According to this theory, Primordial 
soup is a theoretical mixture of organic compounds which may have 
given rise to life on Earth. 

Originally when the Earth first formed, Conditions on Earth in 
its early years were very different than they are now. The atmosphere 
contained no oxygen, and it was rich in things like hydrogen, ammonia, 
methane, and water. According to the primordial soup theory, these 
substances were primed to produce amino acids, which would have 
been able to combine to create organic material which could have 
eventually given rise to life. In order for this to occur, there needed to 
be a catalyst; amino acids did not emerge spontaneously.

Research suggests that lightning or heat may have triggered the 
formation of amino acids from the inorganic compounds in the Earth's 
envi-ronment, generating primordial soup and setting the stage for 
the development of living organisms. In 1953, the publication of the 
famous Miller-Urey Experiment, in which researchers replicated the 
conditions and managed to produce amino acids, generated a great 
deal of support for this theory. The researchers found that when they 
sealed the components of the Earth's early atmosphere in glass flasks, 
heated the materials, and generated electric shocks, amino acids did 
indeed emerge.

Life on Earth didn't leap from primordial soup to complex 
organisms. The process would have been very gradual, as the acids 
increased in complexity and joined with each other in new ways. 
As living organisms emerged, they also had a direct impact on the 
environment and subsequently their own evolution, especially when 
organisms started photosynthesizing and producing oxygen as a 
byproduct. The production of oxygen changed the atmosphere so 
radically that the conditions which first created life on Earth would 
never be able to be replicated in the modern natural environment.

Info Bits
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Support for the concept of a primordial soup which served as 
an incubator for life comes from several experiments, along with 
extensive research on geologic samples which can provide clues to 
what the Earth's atmosphere was like in the planet's early years. As 
researchers have discovered, amino acids are precursors to nucleic 
acids, which act as the building blocks of life. Nucleic acids are 
constantly changing and adapting, and periodically they recombine 
to form something entirely new.
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Books Scan

Did you know that in Amsterdam’s 
Schipol Airport, etching a small black 

fly in a urinal turns out to be amazingly 
effective at getting men to urinate straight, 
reducing spillage by 80% and improving 
cleanliness and quality of toilet services substantially. 

Blink, Tipping Point, Freako-nomics were the pioneers of a genre 
of behavioral economics books that fundamentally challenged the 
way we look at everyday life. However, with this new wave of neuro-
economic or thought came the slew of ‘hogwash’. Books that were 
selling half baked ideas through very questionable research flooded 
book stands globally giving the traditionalists the upper hand against 
this new ,emerging and practical fields of economics. 

So an obvious question then, does Nudge make the cut? Or is it just 
the halo effect that Sunstein (current head of White House Office of 
Information and Regulatory Affairs (OIRA) and close Obama aide) 
and Thaler the celebrity academic at University of Chicago that is 
rubbing off on everyone? 

At first blush the premise of the book is founded on the idea 
that human beings are not capable of making meaningful decisions 
without being nudged in the right direction. Founded on the idea 
of ‘libertarian paternalism’, this oxymoron itself conveys a sense of 
vagueness. But unlike many of the books in this genre, this book 
does not purport revelations on the “hidden dimensions” of the 
human mind, and goes beyond mere entertaining through quirky 
connections. It takes a serious academic subject and makes a strong 
case for more enlightened social and economic policies.

We make, according to Richard H. Thaler and Cass R. Sunstein, 
bad decisions, incessantly, in all areas of our lives, including 
important ones such as health, education and finance. But we can 
create architectures (environments), choice architectures, where we 
are “nudged” to make better decisions. They contend that the way 
public choices are framed and presented goes a long way toward 

Nudge
Improving Decisions about Health, 
Wealth and Happiness
Book by: Richard Thaler and
Cass Sunstein
Published by: Yale University Press
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determining the kinds of decisions people make. Summarizing some 
four decades of research in what they call "the emerging science of 
choice," they show that people do not always act logically or in their 
own best interests.

So an obvious question then is, why do people need to pay 
attention to choice architecture? There are three factors at work. First, 
people procrastinate, especially when a decision is hard. And having 
too many choices can create an information overload. Second, our 
world has gotten a lot more complicated. Third, although one might 
think that high stakes would make people pay more attention, instead 
it can just make people tense and cause them to make silly judgments 
and not meaningful reactions. 

Choice architecture is the context in which you make your choice. 
According to the author by carefully designing the choice architecture 
dramatic improvements can be made in the decisions people make 
without forcing anyone to do anything. An example of this is , 
people can be helped to save more by better designed retirement 
and investment plans, people can make better choices while picking 
a mortgage, save on utility bills and even improve environment 
sustainability. Good choice architecture can even improve the process 
of getting married! There is a particularly wide and meaningful 
application of this idea in the realms of public policy. 

For a global audience the books might seem loaded on North 
American euphemisms and metaphors and at certain points the 
analogies might seem hard to understand. This is one of the drawbacks 
of the book although the authors claim that the lessons are universally 
applicable across societies and cultures. 

Business leaders, managers, politicians and leaders would do 
every one a great favor to spend some time digesting this book and 
then digesting it with their colleagues, subordinates, superiors and/
or constituents. Each company department would do well to try to 
understand choice architecture and find ways to nudge better choices 
in their small portion of the office or factory realm. This is where the 
real beauty of Nudge concept can be applied. 

Finally, Thaler and Sunstein invite us to enter an alternative world, 
one that takes our humanness as a given and as an advantage to work 
with. They show that by knowing how people think, it is possible to  
design choice environments that make it easier for people to choose 
what is best for themselves, their families, and their society. 

[Source: Sanjana Govindan]
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Winning in Turbulence
Book by: Darrel Rigby
Published by: Harvard Business
         School Press 

The current downturn may be more unkind than 
most previous recessions. It is already affecting 

companies  around the globe,  challenging the  
businesses to demonstrate their capacity to survive 
in such testing times - many won't survive.

But downturns also present strategic opportunities. In fact, many 
more companies achieve dramatic gains during recessions than in normal 
times.

When a person's life is threatened, the body adapts superbly for fight 
or flight. Blood flow is diverted to the lungs and other critical areas. The 
pupils dilate to improve vision, and hearing is sharper. Breathing, heart 
rates and response times accelerate. The chances of survival improve, 
which is true for companies as well. Instead, executives often struggle 
to distinguish between core activities and less-vital functions. They look 
inward rather than outward. Their decisions are hampered by loss of 
concentration, diminished creativity and an inability to perceive and 
learn from new information. When that happens, the odds of survival 
deteriorate.

The goal of strategy in a downturn is to help you end up on the right 
side of the mortality tables-not just surviving but poised for growth, as 
Darwinian forces eliminate weaker compet-itors. To build that strategy, 
you need to know exactly where you will compete, how you plan to win 
and how you will mobilize the organization to implement the strategy. 
In Winning in Turbulence, downturn strategist Darrell Rigby provides a 
powerful framework and diagnostic tool for assessing 3 dimensions of a 
company's situation: 

The said industry's sensitivity: How hard is it hit by this downturn?• 
Its strategic position: Is it an industry leader or follower?• 
Lastly, the firm's financial position, including cash reserves.• 
The author then explains how to craft an action plan tailored to the 

situation as diagnosed above, providing tools for: 
Cutting costs intelligently-sustaining the margins and brand• 
Boosting revenue by refocusing the sales force on the right customers• 
Channeling resources into company's core businesses• 
Preparing for bold moves, such as game-changing acquisitions.• 
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Journals Scan

Every year, a large cross section of informed 
people await the release of FORTUNE 

GLOBAL 500 listing by Fortune magazine. 
It is a ranking of the top 500 corporations 
worldwide as measured by revenue.

FORTUNE 
GLOBAL 500
20 July 2009

Rank 
2008 

Corporation Country Revenue 
(Billion U.S. $

Top 10 Corporations

1 Royal Dutch Shell Netherlands 458 

2 Exxon Mobil United States 443

3 Wal-Mart Stores United States 406

4 BP United Kingdom 367 

5 Chevron Corporation United States 263 

6 Total S.A. France 235

7 ConocoPhillips United States 231

8 ING Group Netherlands 227

9 Sinopec China 208

10 Toyota Motor Japan 204 

Some others of Repute

14 Volkswagen Germany 167

45 IBM U.S.A. 104

48 Nestle Switzerland 102

51 Honda Motor Japan 99.6

52 Hitachi Japan 99.5

117 Microsoft U.S.A. 60.4

202 Intel U.S.A. 37.6

Selected list of Corporations including Top 10

Note: One billion U.S. Dollar = Rs 4,800 Crores (approx.)
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Note:The European Union countries have 163 
FORTUNE GLOBAL 500 companies.

Breakdown by Country
A ranking of the top 10 

countries with the most Global 
500 companies as well as some 
other countries:

Rank Country Companies
1 United States 140 
2 Japan 68 
3 France 40 
4 Germany 39 
5  China 37 
6 United Kingdom 26 
7 Switzerland 15 
8 Canada 14 
8 South Korea 14 
10 Netherlands 12 
10 Spain 12 
--- India 7 

Indian Cos. and their Ranks

Rank Corporation Revenue
Billion U.S $

105 Indian Oil 62.9

258 Tata Steel 32.0

264 Reliance Industries 31.8

289 Bharat Petroleum 29.9

311 Hindustan Petroleum 28.2

363 State Bank of India 24.6

402 ONGC 22.7

Some more Highlights
 The Top 10 list is dominated 

by oil companies (7), other 
being retail (1), banking(1) 
and  automobile (1)

 The 500th company is Mitsui 
OSK Lines of Japan  with a 
revenue  of US$ 18.6 billion 
(Rs 89,280 crores)
 In employee-number terms, 

Wal-Mart, the largest retail 
chain from U.S., leads with 
2.1 million people 
 Tokyo is the city with 

maximum Global 500 
companies - 51, Paris follows 
with 27 companies; New 
York has 18 and London, 15 
companies.

EKL Sudoku 35
Solution
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THE FUTURIST
Forecasts, Trends, and Ideas 
about the Future 
September- October 2009

Wars in the future - say, World War 3.0 
- might not be as bloody as  previous 

wars, but they could be far more disruptive, 
since they will affect everyone, not just 
soldiers. Cyber-wars will be  about destroying 
the enemy systemically, through insidious attacks on networks and 
controls that run the economy, agriculture, communication systems, 
utilities, and other vital components of the  infrastructure. 

Technological advances and greater connectivity may be 
making our systems less rather than more secure. In this issue of 
THE FUTURIST a special panel of military, intelligence, and 
forecasting experts analyzes the trends that may be leading the 
world to cyber-war. They present 10 critical trends for cyber-war.  
Highlights of Contents:

Ammonia, the Fuel of the Future: A compound of three hydrogen • 
atoms, and a nitrogen atom, Ammonia could provide a cheap and 
clean source for hydrogen energy.
Finding a Job in the 21st Century: Seek training, be flexible, and • 
get hired in the fast-moving working world of the future. Contrary 
to popular opinion, there are plenty of open jobs. What's is missing 
is candidates with the right skills.
Newspapers Face a Final Edition: 2009 saw the greatest decline in • 
newspaper profitability in U.S. history
Bad Attitudes, Bad Business: Professors warn that greed may be • 
bad, but envy is worse.
Eyeglasses as Data Dashboard• 
Soap Sniffer Monitors Hygiene• 
Peak Oil and Strategic Resource Wars: When the oil fields run dry • 
what will happen to the economies of petroleum producers?
Opening up the Shut-Down Learner: More visuals and less text is • 
the key to helping many under-performing students learn better. 

[Source: EKL Info Library]



46Executive Knowledge LinesOctober 200946Executive Knowledge LinesOctober 200946Executive Knowledge LinesOctober 2009

World's Most Powerful Laser
The Livermore National Laboratory in California unveiled the 

world's most powerful laser that took $5 billion and a decade to 
build. It is housed inside a football field sized building called the 
National Ignition Facility. The  laser was designed to help ensure 
the reliability of  America's  aging nuclear weapons but it could also 
be used one day to create a more efficient energy source. In 2010, 
NIF will focus the intense energy of 192 giant laser beams on a BB-
sized target filled with hydrogen fuel-fusing, or igniting, the hydrogen 
atoms' nuclei in the world's first controlled thermonuclear reaction.
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Care   Concern 
Commitment

Every time all the time

A Multi-Disciplinary Hospital

Advanced Laparoscopic Surgery

Pinhole Surgery for Varicose Vein

Pioneer center for Liver & Pancreatic Surgery

Advanced Endoscopic & Laparoscopic Urology

Dedicated Cardiac ECHO Doppler study & TMT

Resurfacing Arthroplasty (resulting painless & movable joints)

Total  Hip & Knee replacement

Stapled Haemorrhoidectomy (Painless)

Cosmetic & re-constructive   surgery

Endoscopic nasal and sinus surgery

Infertility Treatment

Obesity Clinic & Obesity Surgery

Accident & Trauma Care

Our Excellence & Highlights

Lords
Hospital

General Medicine, General Surgery, Surgical
Gastroenterology, Advanced Laproscopic Surgery,
Obstetrics & Gynaecology, Paediatrics & Neonatology,
Anaesthesiology, Orthopaedics & Trauma, E. N. T.,
Cardiology, Medical Oncology, Urology, Radiology,
Paediatric Surgery, Venerology & Dermatology, Plastic
Surgery, Neurology, Casualty, Lab Services,
Physiotherapy, Nutritionist & Dietician.

Patient is a Lord at Lords

Trivandrum – 29, Phone : 0471 – 3045111, www.lordshospital.org, e-mail : lords@lordshospital.org

Owned, Edited, Printed, and Published by N T Nair, 186, PTP Nagar, Trivandrum 695 038
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The Last Word
`Never trust people who tell you all their troubles

but keep from you all their joys.`
– Jewish Proverb
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