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‘Invention is the first occurrence of an idea for a new product 
or process while innovation is the first attempt to carry it out into 
practice.’    - Jan Fagerberg 

 ‘Innovation happens when you figure out how to make money 
from an invention.’ - Dr. Curtis Crawford, aT&T Labs      

 The above sayings try to distinguish between invention and 
innovation, and the emphasis is mostly towards innovation, the 
practical way to take advantage of an invention which in its raw 
form may not benefit the society. The idea of a new product or a 
service will have to be taken forward  by innovators whose traits 
are  different from those of the inventors. They are practical 
oriented with a blend of business acumen, essentially required 
for commercialising an invention. Once the  nucleation of a  new 
concept with potential to succeed in business front happens, just 
as in a relay race, the next runner endowed with vigour, business 
sense and other resources to survive in a competitive market, will 
have to take over the baton and run to success point. History is 
replete with stories of failure of many path-breaking ideas, which 
would have become runaway successes in market place, if the 
right kind of  innovators took on from inventors. Electronic giant 
Sony’s failure to cash-in on its Betamax video recording system, 
in spite of being  technologically superior, is a case in point. The 
VHS technology which beat Sony in this turf probably shows how 
the ‘invention-innovation combine’ worked well. 

India needs to concentrate on invention with more spending 
in R&D and also hone up the skills in innovation to emerge as a 
global player in technology-enabled businesses.  While in uS and 
other developed countries private sector along with universities 
leads in R&D, India lags behind in this count, with exceptions 

like Tatas (Read, sizeable R&D spend in automobile 
sector). Looking forward to govt. alone for all the 
R&D spends may not take India to the forefront of 
technology leaders.  China, and  S.Korea are examples 

of new entrants with the right blend of invention- 
innovation.  India has to do a lot of catching up. 
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General

Winged Bean
The Soybean of  the Tropics

The Winged bean (Psophocarpus tetragonolobus), also known as 
the Goa bean, asparagus Pea and Winged Pea is a tropical legume 
plant native to Papua New Guinea. It grows abundantly in hot, 
humid equatorial countries like Philippines, Indonesia, India, Burma, 
Thailand and Sri Lanka.  

Winged beans are said to have originated in Mauritius or 
Madagascar. They are thought to have been disseminated by arabs 
because some of the names used for the beans in places such as 
Malaysia (where the beans are called “kacang botol”) are derived 
from arabic. This is one of the most important vegetables in South 
Indian and Thai cooking because the plants are perennial in the 
tropics and they supply a steady source of food year-round. The plant 
is one of the best nitrogen fixers with nodulation accomplished by 
the soil bacterium Rhizobium. Because of its ability to fix nitrogen 
from the atmosphere, the plant requires very little or no fertilizers. 
Their nitrogen-fixing ability helped secure their role as a cover crop 
on banana plantations, both to enrich the soil and to provide an 
alternative source of income when bananas are not produced.

They are adaptable to a wide variety of conditions, which caused 
them to spread quickly. Today there are hundreds of varieties, many 
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of which were developed in China. More than 500 types of winged 
beans have already been collected in Thailand, 200 in Bangladesh 
and more than 100 in Indonesia, providing enormous potential for 
the discovery and breeding of agriculturally useful genetic varieties.

The winged bean plant grows as a vine with climbing stems. Its 
fruit, the bean pod is typically 15-22 cm long, pure green in colour 
and has four wings with frilly edges running lengthwise. The skin is 
waxy and the flesh partially translucent in the young pods. When the 
pod is fully ripe, it turns an ash-brown color and splits open to release 
the seeds. The large flower is a pale blue. The beans themselves 
are similar to soybeans in both use and nutritional content. The 
vines produce starchy underground tubers. These tubers are eaten 
like potatoes, and are harvested 120 to 240 days after planting. The 
tubers are 2 to 4 cm in diameter and 8 to 12 cm in length.
Uses

Practically all of the plant is edible. The beans are used as a 
vegetable. Other parts (leaves, flowers, and tuberous roots) are also 
edible. The tender pods can be harvested within two to three months 
of planting. The flowers are often used to color rice and pastries. The 
young leaves can be picked and prepared as a leaf vegetable, similar 
to spinach. The roots can be used similar to potato, and have a nutty 
flavor; they are also rich in protein than potatoes. The dried seeds 
can be useful as a flour to make a coffee-like drink. all these parts 
of the winged bean provide a source of calcium, iron, and vitamins 
a, C and others.

Being a tropical plant, it is sensitive to frost. It will not flower if 
day length is less than 12 hours. The seeds have a hard coat and it 
helps to presoak the seeds before planting to hasten germination. 
It is possible that, with a little selective breeding, the winged bean 
could raise the standard of living for millions of people in poor, 
tropical countries.
Nutritional Content

Major components are Protein, Fat, Carbohydrate, Fibre, ash, 
amino acids and Fatty acids. The seeds contain 29.8 to 39 per cent 
protein, 15 to 18 per cent fat and 23.9 to 42 per cent carbohydrate. 

Winged Bean
Winged Bean
Roots
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The tender top three sets of leaflets can be eaten raw like spinach or 
cooked as greens. They are rich in vitamin a (20,000 Iu), and 5 to 
7.6 per cent protein and 3 to 8.5 per cent carbohydrates. 

The winged bean is now being grown in more than 70 countries. 
Scientists opine that the highly nutritious crop promises to become 
the soybean of the tropics, where it alone may do more than any 
combination of foods to counter malnutrition. The plant is called 
‘’a supermarket on a stalk’’ because it combines the desirable 
characteristics of the green bean, garden pea, spinach, mushroom, 
soybean, bean sprout and potato. Virtually the entire plant is fit for 
human consumption - from flowers and leaves to tuberous roots and 
seeds.

It is a rich source of the protein, vitamins, minerals and calories 
so often in short supply in tropical countries. The winged bean seed 
rivals the soybean in quantity and quality of its protein. Studies have 
shown that like many other legumes, when combined with corn it 
has the protein value of milk and can adequately nourish a protein-
starved infant.

The leaves are like spinach in taste and nutritive value; the 
flowers, sweetened by nectar, resemble mushrooms; the immature 
pods are like green beans; the immature seeds are like green peas; the 
mature dry seeds are like soybeans, and the roots of many varieties 
produce tubers like potatoes, but are much richer in protein than 
the potato, yam or cassava.

Winged bean tubers can be boiled, steamed, baked, fried, roasted 
and even made into chips. The immature pod can be eaten raw, 
pickled or cooked in water, milk or oil.

One Indonesian researcher has produced a coffee substitute by 
roasting and grinding the seeds and has made a tobacco substitute 
from the dried leaves. Even the dried pod left after the seeds are 
removed can be used for animal feed and as a medium for growing 
mushrooms.

 Like the soybean, winged bean seeds, or beans, can be pressed 
to extract an edible, mostly unsaturated oil that is rich in vitamin 
E, leaving behind a protein-rich flour suitable for making bread or 
cereal. also, like the soybean, the winged bean can be sprouted, 
made into curd (tofu) and tempeh (an Indonesian fermented bean 
cake), or made into a nutritious milk-like drink. No new technology 
is needed to process the winged bean seed since it is suited to the 
processing techniques already developed for the soybean.
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Perhaps the most amazing fact about the winged bean is that 
so versatile and nutritious a crop had remained a nonentity for so 
many years. It has been grown for generations in Papua New Guinea 
and Southeast asia, where it was considered ‘’a poor man’s crop,’’ 
cultivated primarily in backyards and generally neglected.

It contains a rich variety of about 20 aminoacids, more in quantity 
than in soybeans, which are essential for human health. It also 
contains 10 fatty acids, more in quantity compared to soybeans.

[CGS]

Potential contributions of environmental chemicals and 
conditions to the etiology of autism Spectrum Disorders are the 
subject of considerable current research and a study conducted by 
Swedish researchers has shown that children who live in homes with 
vinyl floors, which can emit chemicals called phthalates, are more 
likely to have autism.  The study is among the first to find an apparent 
connection between an environmental chemical and autism. The 
scientists were surprised by their finding, especially since their 
research was not initially designed to focus on autism. The original 
survey collected information about the child, the family situation, 
practices such as smoking, allergic symptoms, type of residence, 
moisture-related problems, and type of flooring material, which 
included polyvinyl chloride (PVC). The researchers recommend 
further study of larger numbers of children to see whether the link 
can be confirmed.

In the study, families were asked questions about flooring as part 
of research investigating allergies and indoor air pollutants. The 
researchers found instead that four environmental factors were 
associated with autism - vinyl flooring, the mother’s smoking, family 
economic problems and condensation on windows (which can be 
an indicator of poor ventilation). Infants or toddlers who lived in 
bedrooms with vinyl floors were twice as likely to have autism five 
years later, they say.

[For details: www.sciam.com, www.sciencedirect.com]

Autism and Vinyl Flooring
A Possible Link

News Scam



8Executive Knowledge LinesMay 2009

according to a group of German researchers, adding small 
amounts of metal to spider silk, which is stronger and lighter than 
steel, makes it up to 10 times tougher. The scientists devised a way 
to incorporate zinc, titanium and aluminium ions into natural spider 
silk. They say the method could one day prove useful for creating 
super-strong textiles. 

For their raw material, they chose the dragline silk of the spider 
Araneus. Spider silk is already notable for having a tensile strength 
higher than many alloys of steel, even though it is comprised entirely 
of proteins. 

To get the 
metal into 
p r e e x i s t i n g 
dragline silk, 
the researchers 
used an atomic 
layer deposition 
t e c h n i q u e , 
which uses 
repeated pulses 
of vaporized 
material that 

contains metals. In this case, they tried several metal compounds, 
including diethyl zinc, trimethly aluminum, and a titanium 
compound, all vaporized in the presence of water. Water alone was 
used as a control. all of the compounds dramatically increased 
both the tensile strength of the silk, as well as its elasticity. In short, 
the researchers had taken an unusually tough material and made 
it even tougher, with the best results produced by the aluminum 
and titanium treatments. The researchers also showed that the 
full process-repeated pulses of all the reactants in vapor form-was 
necessary to improve the final properties of the silk, and they used 
various scanning techniques to confirm that metal atoms were 
present in the interior of the silk strands. 

But the amount of titanium present there was extremely small, 
only about two percent by weight of the total silk strand, which 

Making Spider Silk Stronger
For Super-strong Textiles 

Araneus Spider
Source of the dragline silk.

Technologies in Horizon
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indicates that the silk wasn’t simply acting as a template for the 
formation of metallic structures. Instead, the metal was integrated 
into the proteins proper. Spider silk gets its robustness in part from 
the fact that its internal structure allows many individually weak 
hydrogen bonds to form; these collectively provide the material with 
significant strength. Even when they are pulled apart, the hydrogen 
bonds can form in different configurations, allowing the material to 
stay tough even under strain. 

In the presence of metal atoms, the researchers argue, some of 
the hydrogen bonding gets replaced by bonds formed using a metal 
atom. 

The researchers suggest that this approach may work for other 
biological materials that are thin enough to be infiltrated by their metal 
deposition technique. They are already testing it on the membrane 
from chicken eggs. There are a number of ongoing commercial efforts 
to produce spider silk proteins in bulk, so depending on whether the 
metal deposition process can scale, it might be possible to produce 
significant quantities of this modified material. 

[For details: 
http://arstechnica.com]

In Forthcoming Issues
	Truth Serum: To obtain information from an unwilling 

suspect, often by a police, intelligence, or military 
organization

	USB (Universal Serial Bus): Evolution of the widely used 
interface standard in computer field

	Satellite Phones: Staging a comeback after false starts

	Eugenics:  For improving the qualities of the human species 
using knowledge of human hereditary traits  

	Relief from itch seen in nerves:   unraveling the mystery

	Erasing  Scary Memories: a well-timed reminder may help

	Liquid Crystals as Lubricants: To reduce energy loss due  
to friction

	White Spaces: Releasing empty airwaves between TV 
channels for high-speed Internet
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a genome is the full set of genes that gives rise to a particular 
species. Genes are combinations of chemical “letters” that determine 
animals’ and plants’ physical traits, from hair color to body shape. 
using the newly decoded cow genome, cow breeders 
should be able to identify genes responsible for desirable 
traits and match cows to produce calves with those traits.  
The genome research should enable breeders to raise cows that 
require less feed and produce lean meat, for example. Less feed 
means lower costs for farmers, and the savings would be passed on 
to the consumer. These findings will be important, in part because 
people in the developing world are likely to eat more meat as their 
standards of living rise, driving up demand for beef.
Green Meat 

Genome-informed breeding could also be good for the environment, 
introducing the concept of green meet. The researchers feel that 
dealing with feed efficiency will help reduce greenhouse gases, for 
example, by lessening cow burps, which encourage global warming 
and provide more food for human populations. Genomic selection 
could also make cattle healthier by helping to fight ailments such as 
mad cow disease. Breeders should be able to more effectively “breed 
out” such diseases over generations, and breed in genes identified as 
disease resistant. 

Cheaper Beef
Benefit of  Genome Research

EKL Sudoku 30
[Very 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 29
[BNN]

6 7 2 3
5 7

4 1
4 2 7

8 9
3 9 6
5 1 9 4

3 6
6 5
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The Gregorian calendar in use today  was first proposed by the 
Calabrian doctor aloysius Lilius and decreed by Pope Gregory XIII, 
after whom it was named, on 24 February 1582. It is a revision of 
the Julian calendar, counting years from the traditional Incarnation 
of Jesus and qualified as Anno Domini (aD) or Common Era (CE). 
Years before this date are labeled Before Christ (BC), or Before the 
Common Era (BCE).

In the Julian calendar, every year that is exactly divisible by 
four is a leap year. But in Gregorian calendar years that are exactly 
divisible by 100 are non-leap years, and centurial years that are 
exactly divisible by 400 are still leap years. For example, the year 
1900 is not a leap year; nut the year 2000 is a leap year. Thus, the 
differentiating feature of the Gregorian calendar is that it omits 3 
leap days every 400 years.

The Catholic church maintained a tabular lunar calendar, which 
was primarily to calculate the date of Easter. a perpetual lunar 
calendar was created, in the sense that 30 different arrangements 
for lunar months were created. One of the 30 arrangements applies 
to a century. When the arrangement to be used for a given century 
is communicated, anyone in possession of the tables can find the 
age of the moon on any date, and calculate the date of Easter.
Easter as Basis

The Church of alexandria celebrated Easter on the Sunday after 
the 14th day of the moon that falls on or after the equinox, which 
they placed on 21 March. However, the Church of Rome regarded 
25 March as the equinox and used a different cycle to compute the 
day of the moon.  In the alexandrian system, since the 14th day of 
the Easter moon could fall at the earliest on 21 March, its first day 
could fall no earlier than 8 March and no later than 5 april. This 
meant that Easter fell between 22 March and 25 april. In Rome, 
Easter was not allowed to fall later than 21 april, that being the 
birthday of Rome. as a compromise to celebrate Easter on the same 
day, both churches had adopted the alexandrian Easter. However, 
the reckoned Moon that was used to compute Easter was fixed to 
the Julian year by a 19 year cycle. This approximation built up an 

Calendars of  the World
From Julian to Gregorian

General
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error of one day every 310 years, so by the sixteenth century the 
lunar calendar was out of phase with the real Moon by four days.

For the computation of calendar, solar year was assumed to have 
a duration of 365.2425 days, and mean tropical year was considered 
to have 365.24219 days This fact made the choice of approximation 
particularly appropriate as the purpose of creating the calendar was 
to ensure that the equinox would be near a specific date (21 March). 
aloysius Lilius proposed a 10-day correction to compensate the 
drift that had occurred in the calendar so far, and the imposition of 
a leap day in only 97 years in 400 rather than in 1 year in 4. 

The 19-year cycle used for the lunar calendar was also to be 
corrected by one day every 300 or 400 years (8 times in 2500 years) 
along with corrections for the years (1700, 1800, 1900, 2100 etc.) 
that are no longer leap years. In fact, a new method for computing 
the date of Easter was introduced.

In 1577 a Compendium was sent to expert mathematicians 
outside the reform commission for comments. Some of these experts 
opined that Easter should be computed from the true motions of 
the sun and the moon, rather than using a tabular method, but 
these recommendations were not adopted.

Gregory dropped 10 days to bring the calendar back into 
synchronization with the seasons. Lilius originally proposed that 
the 10-day correction should be implemented by deleting the Julian 
leap day on each of its ten occurrences during a period of 40 years, 
thereby providing for a gradual return of the equinox to 21 March. 
accordingly, when the new calendar was put in use, the error 
accumulated in the 13 centuries  was corrected by a deletion of ten 
days. The last day of the Julian calendar was Thursday, 4 October 
1582 and this was followed by the first day of the Gregorian calendar, 
Friday, 15 October 1582 without affecting the cycle of weekdays.
Change Over

The adoption of change to Gregorian calendar by countries of 
the world was slow and gradual. Britain and the uSa adopted the 
Gregorian calendar only in 1752 by which time it was necessary to 
correct by 11 days. Wednesday, 2 September 1752 was followed by 
Thursday, 14 September 1752. after 1753, the tax year in Britain 
continued to operate on the Julian calendar and began on 5 april. 
a 12th skipped Julian leap day in 1800 changed its start to 6 april. 
It was not changed when a 13th Julian leap day was skipped in 
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1900, so the tax year in Britain still begins on 6 april.
In alaska, the change took place when Friday, 6 October 1867 

was followed again by Friday, 18 October after the uS purchase of 
alaska from Russia, which was still on the Julian calendar. Instead of 
12 days, only 11 were skipped, and the day of the week was repeated 
on successive days with the change to the Gregorian calendar.

In Russia the Gregorian calendar was accepted after the October 
Revolution (so named because it took place in October 1917 in 
the Julian calendar). according to the Gregorian Calendar, the 
anniversary of the October Revolution is on 7th November. On 24 
January 1918, a Decree was issued to the effect that Wednesday, 31 
January 1918 was to be followed by Thursday, 14 February 1918.

The last country of Eastern Orthodox Europe to adopt the 
Gregorian calendar was Greece on Thursday, 1 March 1923, 
following Wednesday, 15 February 1923.

The first asian country to adopt the Gregorian calendar was 
Japan on 1 January 1873. Korea started using the Gregorian calendar 
on 1 January 1896 due to Japanese influence. 

China formally adopted the Gregorian calendar at its founding 
on 1 January 1912, but soon descended into a period with different 
warlords using different calendars. With the unification of  China 
in October 1928, it was decreed that effective 1 January 1929 the 
Gregorian calendar would be used. However, China retained the 
Chinese traditions of numbering the months and a modified Era 
System, backdating the first year to 1912; this system is still in use 
in Taiwan. upon its foundation in 1949, the People’s Republic 
of China continued to use the Gregorian calendar adopting the 
Western numbered years.
Revised Julian Calendar

Despite all the civil adoptions, none of the national Orthodox 
Churches have recognized Gregorian Calendar for church or 
religious purposes. Instead, a Revised Julian Calendar was proposed 
in May 1923 which dropped 13 days in 1923 and adopted a different 
leap year rule. There will be no difference between the two calendars 
until 2800. 

The Orthodox churches of  Jerusalem, Russia, Serbia, Macedonia, 
Georgia and Poland, and the Greek Old Calendarists  did not accept 
the Revised Julian calendar, and continue to celebrate Christmas 
on 25 December in the Julian calendar, which is 7 January in the 
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Gregorian calendar until 2100. The refusal to accept the Gregorian 
reforms also has an impact on the date of Easter. Many churches 
continue to use their own calendars, which usually result in fixed 
dates being celebrated in accordance with the Julian calendar.

[CGS]

Starting Days of  Leap Years
There are 97 leap years in every 400 years in the Gregorian 

Calendar. Out of these there are:
• 15 leap years starting on Sunday 
• 13 leap years starting on Monday 
•14 leap years starting on Tuesday 
•14 leap years starting on Wednesday 
•13 leap years starting on Thursday 
•15 leap years starting on Friday 
•13 leap years starting on Saturday

Months in the Gregorian Calendar
	January: Janus (Roman god of gates, doorways, beginnings 

and endings) 
•	 February:	 Februarius	 (Latin	 for	 “month	 of	 purification	

(rituals)” it is said to be a Sabine word, the last month of 
ancient pre-450 BC Roman calendar. 

•	 March:	Mars	(Roman	god	of	war)	
•	 April:	“Modern	scholars	associate	the	name	with	an	ancient	

root meaning ‘other’, i.e the second month of a year beginning 
in March.” 

•	 May:	Maia	Maiestas	(Roman	goddess)	
•	 June:	Juno	(Roman	goddess,	wife	of	Jupiter)	
•	 July:	 Julius	 Caesar	 (Roman	 dictator)	 (month	 was	 formerly	

named Quintilis, the fifth month of the calendar of Romulus)
•	 August:	Augustus	(first	Roman	emperor)	(month	was	formerly	

named Sextilis, the sixth month of Romulus)
•	 September:	septem	(Latin	for	seven,	the	seventh	month	of	Romulus)	
•	 October:	octo	(Latin	for	eight,	the	eighth	month	of	Romulus)	
•	 November:	novem	(Latin	for	nine,	the	ninth	month	of	Romulus)	
•	 December:	decem	(Latin	for	ten,	the	tenth	month	of	Romulus)	
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Energy

Oil Industry is often described as the biggest consumer of computer 
technology in the world. Because of the way oil is distributed 
throughout cracks and pores in the Earth, as much as 70 percent 
of the oil from a typical well used to remain trapped in the ground. 
So anything that increases a single well’s yield can have a huge 
impact on production. all the big oil companies are beginning to tap 
hard-to-reach deposits by using 3-D seismic imaging and computer-
controlled sensors to detect where pockets of oil are located in a 
well. Once the well is bored, bits can be steered sideways through 
the ground in search of oil.

For years, natural gas has been used mostly for generating 
electricity and fueling kitchen stoves and home furnaces. In the 
alaskan oil fields the gas is pumped back into the ground to maintain 
pressure in the oil wells. In Nigeria and the Middle East, it’s simply 
flared. To avoid such waste, new technology has been developed for 
turning natural gas into fuels like gasoline and diesel.

Chemical engineers long ago figured out how to convert natural 
gas into liquid fuel, but the process was never cost-effective. Twenty 
years ago, a natural gas plant that produced 100,000 barrels of liquid 
fuel a day would have cost about $100 billion to build as per reports. 
But now, with better technology, companies are doing it on a large 
scale bringing down the cost. Today a natural gas plant can be 
constructed for as little as $10 billion, bringing the cost of producing 
a barrel of fuel from natural gas to under $20.

It has been estimated that there is enough natural gas to produce 
about 1.6 trillion barrels of oil. The figure offers a hint at the extent 
of the world’s natural gas reserves, enough to fuel the world for some 
60 years at current rates of consumption. John Edwards, a former 
Shell geologist and an adjunct geology professor at the university of 
Colorado in Boulder, believes that underwater deposits of another 
form of natural gas could raise the total to 5 trillion barrels.

In many parts of the world, the seafloor contains natural gas 
trapped inside ice crystals called hydrates. The hydrates can be 
extracted by lowering a pipe into the ground and drawing up a core 
of mud and crystals. If supplies of natural gas begin to run out, the 

All About Oil
Computer Technology in Oil Extraction
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oil companies will likely focus on squeezing usable fuels out of even 
more difficult prospects. If those supplies run out, there is always 
coal - the most abundant and environmentally damaging of all 
fuels. Ninety percent of the world’s fossil fuels are contained in coal 
deposits. Tapping it and converting it to liquid fuels could yield a 
supply lasting a millennium.

This parade of unending innovation makes any worries about 
impending oil shortages sound unduly pessimistic. Still, not everyone 
is buying the idea.  

Today, one new barrel of oil is found for every four produced.  
But more the consumption of oil, more the environmental 

hazards for planet Earth. The greenhouse gases--mainly water vapor 
and carbon dioxide--make the planet warm. When humans burn 
hydrocarbons or fossil fuels, the carbon reacts with oxygen resulting 
in more carbon dioxide in the air. No one can precisely predict 
the effects of this addition to the atmosphere, but global warming, 

Hydrocarbons known as fossil 
fuels like coal, oil, and natural 
gas are formed from the 
constituents of deeply buried 
and preserved organic matter. 
They make good fuels because 
the energy stored in the bonds 
between carbon and hydrogen 
is abundant and easy to release 
in combustion with oxygen. 
Coal is mostly carbon, while 
petroleum containing oil and 
natural gas is mostly carbon 
and hydrogen. Crude oil is 
made up of carbon molecules 
of many different sizes. The 
lightest, with the shortest 
carbon chains, make good 
motor fuels because they are 
easily vaporized. The heaviest 
form viscous oil, paraffin, 

and asphalt. Some popularly 
known hydrocarbons found in 
crude oil are the following:
 Methane (CH4) (gas) 
 Ethane  (C2H6)(gas) 
 Propane (C3H8) (gas) 
 Butane   (C4H10) (gas) 
 Pentane  (C5H12) (liquid, 	
 found in gasoline) 
 Hexane (C6H14) (liquid,   
 found in gasoline) 
 Heptane  (C7H16)   
 (liquid, found in gasoline) 
 Octane (C8H18) (liquid,   
 found in gasoline) 
 Pentadecane (C15H32 
 (liquid,found in kerosene   
 and jet fuel) 
 Tetracosane (C24H50) 
 (liquid,found in   
 lubricating oil)

Hydrocarbons in Crude Oil
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rising sea levels, and changing 
climates are among the troubling 
possibilities. as more fuels are 
eventually burned, the problem 
may become more obvious. 

Environmentalists once 
hoped that oil shortages would 
cut carbon dioxide emissions, but 
now only voluntary restrictions 
or, more likely, taxes on fossil-
fuel consumption and incentives 
for developing alternative fuels 
are likely to reduce emissions. 
Of course, some see encouraging 
growth in renewable energy 
sources such as solar, wind, and 
even geothermal power. and 
if oil prices start to rise, these 
alternatives could eventually 
become competitive with 
conventional energy sources.  

Indeed, the perfect solution 
already exists: a carbon-free fuel cell that strips combustible hydrogen 
from a molecule like water or alcohol and yields only water when it 
is burned. But the cost of the technology remains prohibitive. and 
in a world swimming in oil, few companies and governments bother 
to spend much on alternative fuel technologies. Even if they did, the 
addiction to cheap oil would most likely persist. 

With fossil-fuel consumption projected to grow, the question isn’t 
when are we going to run out of oil, but it is: “what are we going to 
do about the greenhouse effect?”

In the light of this, the gravest prediction yet regarding the 
future of oil may not be its impending shortfall but its unimaginable 
bounty.
Origin of Oil

unlike coal, which is widely distributed throughout the world, 
petroleum is more difficult to find and extract. Coal forms wherever 
plants were buried in sediments in ancient swamps, but several 
conditions must exist for petroleum to form.

Some Historical Events 
 Trojan warriors cast 
“unwearied fire” using 
petroleum-soaked arrows 
over enemy ships in 700 BC. 
 Edwin Drake drills 
the first modern well and 
strikes oil in Titusville, 
Pennsylvania in 1859.
 John D. Rockefeller 
founds Standard Oil 
Company in 1870. 
 Henry Ford builds the 
first car that runs on gasoline 
in 1896.
 Oil is discovered in 
Masjed Soleyman, in Persian 
Gulf in 1908. 
 Drive-in gas stations 
established in 1920.
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The first is an accumulation of algae and other microorganisms 
in shallow seas, like those that periodically formed as the continents 
drifted apart and moved together again over hundreds of millions of 
years. Second, these microorganisms must get trapped in silt, which 
can happen wherever giant rivers emptied into shallow seas. Finally, 
these pools of dead microorganisms must be subjected to the right 
conditions, say, a temperature of about 150 degrees, under pressure 
for a few million years. That prolonged pressure-cooking causes 
chemical reactions that convert proteins, carbohydrates, and other 
compounds in the material into crude oil. If the temperature rises to 
about 200 degrees, the result will be natural gas.

Gas to Gasoline
The abundance of natural gas could keep the car culture 

rolling for years. Oil companies are coming up with strategies to 
convert natural gas, chemically known as methane, into liquid 
fuels like gasoline at prices below $20 a barrel.

 Fuels derived from natural gas burn more cleanly than those 
derived from crude oil because they don’t contain components 
like nitrogen, sulfur, or carbon arranged in rings, which are 
notorious air pollutants. The only crude-oil product that can’t be 
reasonably created from natural gas is asphalt, which is the heavy 
residue left at the end of the crude-oil refining process.

a woman was found guilty 
in traffic court and when asked 
for her occupation she said she 
was a school teacher. The judge 
rose from the bench. “Madam, 
I have waited years for a school 
teacher to appear before this 
court.” 

He smiled with delight. 
“Now sit down at that table and 
write ‘I will not run a red light’ 
five hundred times.”

[DSR]

Traffic CourtIn Lighter Vein
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Industry, Trade and Commerce
Kautilya’s Arthasastra

Industry is one of the most important developmental activities 
discussed in arthasastra.  While the household industries, which 
cater to the daily needs of the common man, are run by the family 
members, more complex industries like mining, requiring technical 
expertise and heavy investment are State monopoly.  Even the private 
enterprises are strictly controlled or regulated by Government, so as 
to prevent fraudulent practices and ensure quality.

Mines form an important source of wealth to the State and it 
provides raw materials for the production of armaments.  Gold, 
silver, copper, tin, lead, iron and alloys of copper such as bell metal 
and brass, diamonds and other precious stones, quartz and mica 
and marine products like pearls, conches and corals are mentioned 
in the text.  It describes different types of land where gold, silver, 
copper and other metals could be located. Akaradhyaksha (Chief 
Controller of Mining and Metallurgy) is entrusted with the task 
of locating new mines, preservation of old ones and  the entire 
mining operations.  He should have expertise in the geology of 
ores, techniques  of  melting the ores and in the identification of 
gems.  He has to supervise the work of  the Superintendent of Mines 
(Ghanyadhyaksha), the Superintendent of Metals (Lohadhyaksha), 
the Superintendent of Mint (Lakshanadhyaksha), the Examiner of 
Coins and the Salt Commissioner.  He should select skilled labour for 
the mining operations and procure proper equipment.   The location 
for mining could be decided by examining the geological evidence 
of metal bearing ores.  The uneconomical mines could be leased 
out to private individuals for a fixed royalty or for a share of the ore 
and the mines that can be operated profitably could be developed 
directly by government.  The Controller should arrange the sale of 
metals and ensure that there is no unauthorized mining or sale of 
metals.  It is the responsibility of the Superintendent of Mines to run 
factories for the recovery of diamonds, gems, pearls etc. Similarly, the 
Superintendent of Metals should establish factories for the recovery 
of metals and manufacture of alloys of copper, such as brass and bell 
metal.   arthasastra mentions the various techniques for purifying, 
softening or hardening a metal by using certain solutions prepared 

General
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out of plants, milk, oil, honey, urine etc.
The Superintendent of Mint has to look after the manufacture 

of coins for the State with silver and copper as the main ingredients. 
One pana, ½ pana, ¼ pana and 1/8 pana  are silver coins and coins 
of lower denominations are in copper.  Silver coins are minted with  
11/16 part silver, 4/16 part copper and 1/16 part hardening  metal 
like iron, tin, led or antimony, whereas copper coins should contain 
three quarter copper and one quarter hardener.  Illegal minting of 
coins is a punishable offence and the Examiner of Coins should 
certify the genuineness of the coins that are in circulation so as to 
prevent transactions in counterfeit coins.  For minting or circulating 
counterfeit coins, a fine of 1000 panas would be imposed.  Payment 
of such coins into the treasury is a very serious offence and the 
punishment for this crime is death.

There is a Controller of  goldsmiths under the Superintendent of 
precious Metals and Jewellery to supervise the work of the smiths. 
He should be an expert in the profession and should know the 
methods adopted by goldsmiths for stealing the precious metals. Gold 
and silver jewellery are made by trained goldsmiths in units called 
akshasala, having four separate rooms with only one common entry 
and courtyard.  unauthorised entry into akshasala is an  offence.  
The characteristics of different varieties of gold and the tests to 
verify the quality are given  in detail.  The pure gold will have the 
colour of  turmeric.  Copper should be added to pure gold in varying 
proportions  from 1/64 to 17/64 for making seventeen  grades of gold 
ranging from 64 carat to 48 carat gold.

Kautilya gives in very great detail the methods of pilferage by 
goldsmiths.  They should be searched thoroughly while entering  
and or leaving the workshop.  It should be made compulsory that 
they should hand over the finished articles and the balance gold to 
the officer in charge at the end of every day.  It is the responsibility 
of the Controller of goldsmiths to ensure that the smiths do not 
purchase gold or melted ornaments from  suspicious persons and to 
ensure that the work is carried out only in authorised places. While 
supervising the smiths at work, ‘he shall in particular, be on the look 
out for precious metal hidden by sleight of hand, by fiddling with 
the balance, in the fire, the anvil, the fire pan, the tool box, the 
waste, the metal and water vessels, the bellows and the rubbish as 
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well as the body of the smith (especially his head, lap, the folds of 
his dress and his loins).  He should also listen to their conversation 
for indication of pilferage’*  If any pilferage is found out, the smiths 
are heavily fined.  For serious offences like substitution by cheaper 
metals, the fine may go up to 500 panas

Textile Industry, which provides considerable employment 
opportunities to the weaker sections of the society  is managed by 
an officer designated as Sutradhyaksha (Superintendent of Textiles).  
Cotton, woollen and silk yarn clothes, ropes, thongs, sheets and 
army dresses are manufactured under his supervision by qualified 
and experienced workers.  Services of widows, unmarried girls, 
aged prostitutes, retired devadasis (temple dancers) and crippled 
women could be utilized for spinning.  Worksheds for spinning yarn 
and weaving cloths are set up with facilities for training.  The work 
could also be accomplished as a household industry.  In any case, 
precautions should be taken to protect the women from sexual 
harassment at the work place.  as far as possible, the Superintendent 
should send the raw materials to the women for spinning through 
his female employees and collect  the yarn from their residences.  
Those who volunteer to come to the yarn shed, should come at 
dawn before the people start moving out in the streets.  There 
should be only a single light in the yarn shed for the inspection of 
the yarn and the Superintendent should not look at the face of these 
women or engage them  in unnecessary conversation.  He should 
not also keep them waiting under any pretext or show any special 
favour like paying extra wages.  Even a suggestive glance at a lady 
would attract a fine ranging from 48 to 96 Panas.  For delaying the 
payment of wages or paying extra wages, the punishment is fine 
varying from  200 to 500 Panas.  Women who do not carry out the 
work after receiving the wages or misappropriate the raw materials 
would be punished by the amputation of  their thumbs and fingers.  
at the same time, those who show excellence in work, should be 
encouraged by giving them oil and amalaka (Indian gooseberry) 
for use as shampoo.  On festive occasions, they should be specially 
entertained and honoured with gifts. 

The Superintendent should enter into an agreement with the 
weavers in advance about the quality and quantity of the fabrics, the 
time frame, and the wages.  The usual weaving charge for cotton  is 
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the cost of yarn, 1 ½ times the cost of yarn for silk and double the 
cost for woollen.  Those who are experts in weaving special types 
of fabrics from silk and woollen should be given incentive.  He 
should also keep strict vigil over the weavers to prevent theft of raw 
materials or fabrics.

Kautilya was probably the earliest statesman to realize the 
potentiality of common salt as an industrial product and bring it 
under the tax-net.  The text reveals that salt industry is a state 
monopoly and unauthorized manufacture or sale, is a punishable 
offence.  The ascetics, learned Brahmins in Vedas, and the labourers 
in the salt industry could, however,  take salt free of charge for  their 
own consumption. Salt pans and mines are leased out for a fixed 
amount or on a share basis. as a protective measure to the local 
industry,  a compensatory tax is collected in the case of imported 
edible salt, which would be equal to the loss sustained by the 
government as a result of the import.  But no such tax is levied on the 
import of salt not fit for human consumption.  The Lavanadhyaksha 
(Salt Commissioner) looks after all matters relating to salt industry, 
including manufacture, storage and sale.

Production of liquor is the other important industry mentioned 
in the arthasastra.  Different types of liquor are manufactured 
and sold by the Superintendent of liquor directly through bars or 
through experienced traders.  Production or sale of liquor without 
State permission is a serious offence**

Manufacturing armaments is a crucial industry as far as the State 
is concerned.  Ayudhagaradhyaksha (Superintendent of Ordnance) is 
responsible for the manufacture and storage of all types of weapons.  
He should establish factories and manufacture weapons and other 
military equipment with the help of expert craftsmen, according 
to demand.  Detailed list of equipment and instruments to be 
manufactured is given in the arthasastra.  Interestingly, among 
other things, there is a machinery called parjanyaka to pump water 
to put out fire, which is surely the forerunner of the present day Fire 
Tender.

‘One of the salient features of Kautilya’s arthasastra is that he 
was aware of the inter relationships between demand and supply 
factors, which in the usual language, are called market forces in 
modern times.  There was to be a centralized control over the supply 
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of commodities to avoid regional variations in prices.  Such control 
was needed to ensure stable prices in spite of glut and shortages 
of commodities.  Obviously, it was the responsibility of the state 
to maintain adequate control over supply of goods in order to see 
that the citizens are not hit due to variations in market prices’.***   
The Superintendent of State Trading  (Panyadhyaksha) is entrusted 
with these tasks and he fixes the prices for the whole state.  Goods 
should bear the official seal and should be sold only at specified 
places.  Taking into consideration the fraudulent tendencies of the 
traders, he should take necessary precautions to prevent hoarding, 
adulteration and manipulation in weights and measures.

Kautilya gives tremendous importance to trade and commerce as 
they contribute considerable income to the State.  He has referred to 
the various trade routes and has described in detail the shipping and 
sea trade.  He also advocates the promotion of international trade 
and insists that the traders should have a fair knowledge about the 
trade routes, the people of the respective countries and trade rules.  
Development of water transport is the responsibility of the State and 
an Officer with the designation of Navadhyaksha (Superintendent 
of Shipping) deals with all matters connected with the navigation 
in seas, rivers and lakes.  He has to develop necessary infrastructure 
for these ventures and collect  taxes from ports, shipping and related 
activities and give punishments for violation of trade rules.  In case 
of damage to the merchandise by water, he would come to the 
rescue of merchants and exempt them from taxes.   The villages 
on seashore, or on the banks of  rivers served by a ferry and lakes 
have to pay a fixed amount of tax and subsistence to the ferry man.  
Similarly the fishermen have to give one sixth of their catch as rent 
for boats hired by government.

another important function of the Superintendent of Shipping 
is to control the ferries.  Only safe and large vessels manned by a 
captain, a steersman and sufficient number of oarsmen are allowed 
to ply in large rivers.  The crossing places are fixed and no one is 
allowed to cross the rivers at other places.  The ferry charges for men 
and materials are fixed as one mashaka  (1/16  of a  pana) for man 
and two mashakas for a man with head load etc. and the charges 
on large rivers are double the ordinary rate.  Brahmins, ascetics, 
children, the old and the sick and pregnant women are allowed 
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Kautilya’s arthasastra is a Sanskrit 
work of the fourth Century B.C, dealing 
with politics and art of government.  
Kautilya, popularly known as Chanakya, 
was educated at the ancient university of 
Taxila. By his intellectual brilliance and 
shrewdness, he could destroy the Nanda 
dynasty, install Chandragupta Maurya on 
the throne of  Magadha and serve as his 
Prime Minister for sometime.  With a view 
to provide the readers a comprehensive 

idea of the Kautilyan thoughts contained in his celebrated work, 
EKL has been publishing from March 2008, articles on various 
topics dealt with in arthasastra.  We expect to complete the series 
by October ‘ 09.

Kautilya
A Brief  Profile

to cross the ferries free of charge on production of  the privilege 
pass issued by the authorities.  The Superintendent has powers to 
destroy the ships of  the enemies and those violating the rules and 
regulations of  the ports.

as Vincent Smith observes ‘the existence of these elaborate 
regulations is a conclusive proof that the Maurya Empire in 300 
B.C. was in constant interaction with foreign States and that large 
number of strangers visited the capital on business’****

[N.S. Mannadiar]

Durbala – asrayati dukham avahati
 - Kautilya

“Taking refuge with powerless invites sorrow”

*Kautilya – The arthasastra, L.N. Rangarajan (1992) P 332
**More details are available in the article ‘Liquor Policy’ published 

in EKL of November 2008 
***G.V. Joshi, The State and Market in arthasastra (Economics 

in arthasastra, P 298)
****Smith V.a, Early History of  India (1958), P 125
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You who stand beneath me, 
Look up at me for a while 
While you smell, breath in deep 
The fragrance of my little flowers. 

Did it hurt when the flower fell 
On your head, my humble gift, 
Here, I bend a branch of mine,  
Hold, pluck the succulent fruit 
For your child, a present from me.

Lean on to me, though my skin 
is rough, 
But feel my  heart that throbs 
for you  
My veins full of the blood of love. 
Here, I fan you with my leaves, 
Lest you feel tired in the heat.

Did it hurt when you cut 
Chopped off the branches 
and sawed off the trunk 
Did it pain when in vain 

Pulling at my roots with so 
much strain?

I miss them, Sir,  
The birds who nested in my hole, 
The songs they sang for my soul. 
The squirrels who ran, tickling 
my heart 
Your child who played beneath 
my shade.

Forgive me Sir, I am just a tree 
Fated to die, faithful to men. 
When in the night, freezing cold, 
as to embers my body burns, 
They glow in love, for you alone 
and your child, warm, asleep -  
Think of me – lest your heart 
turn to stone.

[Balachandran V]
balanpnb@gmail.com

Song of  the Tree
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For him you are always a child, 
a demanding, playful, 
innocent child.

He lives just for you; but it took 
years for you to know. 
He stops hugging you; but loves 
you more as you grow.

He teaches you life and love for 
this world 
He never lets you feel down but 
face the world

He listens to you more than 
anyone else; 
He forgives you even when you 
care him less.

It’s he who gave you an 
identity; 
Your caring 
respectable FATHER.

For him you are 
always the bride,  
a charming, caring and loving 
friend.

He reads your eyes and cares 
for you 
When your heart longs he is 
with you.

He never shows it when he 
cares; 
He just holds you with a caring 
glance

The Men in My Life
He fights with you 
and makes you sad; 
But gets down when you cry 
aloud

It’s he whom you always tend 
to love; 
Your one and only HUSBAND

For him you are always a part of 
his mind 
a fighting but caring friend in 
need

He loves you truly and 
unconditionally too 
He shares joy and toys; but 
gives shouts and kicks too

He loves the mother in you, 
who forgives his mistakes most 
He lends his shoulder to you, 
who needs it when feeling lost

He is always your best friend, 
accepting you as you are 
 He loves being with you 
wherever you are

It’s he whom you can trust 
forever 
Your own loving BROTHER

[Binsu Chandran, NeST, 
Technopark, Trivandrum]
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alex Zettl, a physicist at the university of California, Berkeley, 
and his colleagues have come up with a nanoscale radio, in which 
the key circuitry consists of a single carbon nanotube.

a nanoradio is a carbon nanotube anchored to an electrode, with 
a second electrode just beyond its free end. When a voltage is applied 
between the electrodes, electrons flow from a battery through the 
nanotube, jumping off its tip to the posi tive electrode. a radio wave 
alternately attracts and repels the nanotube tip, causing it to vibrate 
in sync. When the tip is farther from the electrode, fewer electrons 
bridge the gap; the varying electrical signal recovers the audio signal 
encoded by the radio wave.

any wireless device, from cell phones to environmental sensors, 
could benefit from nanoradios. Smaller electronic component s, such 
as tuners, would reduce power consumption and extend battery life. 
Nanoradios could also steer wireless communications into entirely 
new realms, including tiny devices that navigate the bloodstream to 
release drugs on command.

Zettl’s nano receiver works by translating the electromagnetic 
oscillations of a radio wave into the mechanical vibrations of a 
nanotube, which are in turn converted into a stream of electrical 
pulses that reproduce the original radio signal. Zettl’s team anchored 
a nanotube to a metal electrode, which is wired to a battery. Just 
beyond the nanotube’s free end is a second metal electrode. When 
a voltage is applied between the electrodes, electrons flow from the 
battery through the first electrode and the nanotube and then jump 
from the nanotube’s tip across the tiny gap to the second electrode. 
The nanotube--now negatively charged-is able to “feel” the 
oscillations of a passing radio wave, which (like all electro magnetic 
waves) has both an electrical and a magnetic component.

The oscillations successively attract and repel the tip of the tube, 
making the tube vibrate in sync with the radio wave. as the tube 
is vibrating, electrons continue to spray out of its tip. When the 
tip is farther from the second electrode, as when the tube bends 
to one side, fewer electrons make the jump across the gap. The 

Nano Radio
Another Nanotechnology in Action

Tech Brief
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fluctuating electrical signal that 
results reproduces the audio 
information encoded onto the 
radio wave, and it can be sent to 
a speaker.

The next step for Zettl and 
his colleagues is to make their 
nanoradios send out information 
in addition to receiving it. But 
Zettl says that won’t be hard, 
since a transmitter is essentially 
a receiver run in reverse. 

Nano transmitters could open 
the door to other applications as 

well. For instance, Zettl suggests that nanoradios attached to tiny 
chemical sensors could be implanted in the blood vessels of patients 
with diabetes or other diseases. If the sensors detect an abnormal 
level of insulin or some other target compound, the transmitter 
could then relay the information to a detector, or perhaps even to 
an implanted drug reservoir that could release insulin or another 
therapeutic on cue.

[For details:  
www.technologyreview.com]
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For millions of years, green plants have employed photosynthesis 
to capture energy from sunlight and convert it into electrochemical 
energy. a goal of scientists has been to develop an artificial 
version of photosynthesis that can be used to produce liquid 
fuels from carbon dioxide and water. Researchers with the u.S. 
Department of Energy’s Lawrence Berkeley National Laboratory 
have now taken a critical step towards this goal with the discovery 
that nano-sized crystals of cobalt oxide can effectively carry out 
the critical photosynthetic reaction of splitting water molecules. 
“Photo-oxidation of water molecules into oxygen, electrons and 
protons (hydrogen ions) is one of the two essential half reactions 
of an artificial photosynthesis system - it provides the electrons 
needed to reduce carbon dioxide to a fuel,” said Heinz Frei, a 
chemist with Berkeley Lab’s Physical Biosciences Division, who 
conducted this research with his postdoctoral fellow Feng Jiao. 
“Effective photo-oxidation requires a catalyst that is both efficient 
in its use of solar photons and fast enough to keep up with solar 
flux in order to avoid wasting those photons. Clusters of cobalt 
oxide nano-crystals are sufficiently efficient and fast, and are also 
robust and abundant. They perfectly fit the bill.”

artificial photosynthesis for the production of liquid fuels 
offers the promise of a renewable and carbon-neutral source of 
transportation energy, which would not contribute to the global 
warming that results from the burning of oil and coal. The idea 
is to improve upon the process that has long-served green plants 
and certain bacteria by integrating into a single platform light-
harvesting systems that can capture solar photons and catalytic 
systems that can oxidize water – in other words, an artificial leaf.

Green plants perform the photo-oxidation of water molecules 
within a complex of proteins called Photosystem II, in which 
manganese-containing enzymes serve as the catalyst. Manganese-
based organometallic complexes modeled off Photosystem II 
have shown some promise as photocatalysts for water oxidation 
but some suffer from being water insoluble and none are very 

Sunlight to Liquid Fuels
With Artificial Photosynthesis
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robust. In looking for purely inorganic catalysts that would 
dissolve in water and would be far more robust than biomimetic 
materials, Frei and Jiao turned to cobalt oxide, a highly abundant 
material that is an important industrial catalyst. When Frei and 
Jiao tested micron-sized particles of cobalt oxide, they found the 
particles were inefficient and not nearly fast enough to serve as 
photocatalysts. However, when they nano-sized the particles it 
was another story.

“The yield for clusters of cobalt oxide (Co3O4) nano-sized 
crystals was about 1,600 times higher than for micron-sized 
particles,” said Frei, “and the turnover frequency (speed) was 
about 1,140 oxygen molecules per second per cluster, which is 
commensurate with solar flux at ground level (approximately 
1,000 Watts per square meter).” 

Frei and Jiao used mesoporous silica as their scaffold, 
growing their cobalt nanocrystals within the naturally parallel 
nanoscale channels of the silica via a technique known as “wet 
impregnation.” The best performers were rod-shaped crystals 
measuring 8 nanometers in diameter and 50 nanometers in 
length, which were interconnected by short bridges to form 
bundled clusters. The bundles were shaped like a sphere with a 
diameter of 35 nanometers. “We believe that the comparatively 
very large internal area of these 35 nanometer bundles (where 
catalysis takes place) was the main factor behind their increased 
efficiency,” he said, “because when we produced larger bundles 
(65 nanometer diameters), the internal area was reduced and the 
bundles lost much of that efficiency gain.”

[Source: Lawrence Berkeley National Laboratory]

“The greater danger for most of us lies not in setting 
our aim too high and falling short; but in setting our aim 
too low, and achieving our mark.” 

-  Michelangelo
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HealthScape

The Hippocratic Oath
The Moral Code for Physicians

The Hippocratic Oath is 
one of the oldest medical texts 
prescribing a moral code for 
the   physicians in relation to 
their practice. Though widely 
believed to have been written 
by Hippocrates, the Greek 
physician (circa 460 – 380 
B.C.) there is another view 
that the text was written by 
the followers of Pythagoras. 
Many versions of the text have 
appeared; however all versions 
highlight the responsibility of 
the practitioners of healing art 
to their own teachers and to 
their patients. a modern version 
of the oath, drafted in 1964 by 
Dr. Louis Lasagna, an american 
physician, is widely administered 
to graduating physicians in the 
united States. The oath, in its 
ancient form, contains many 
statements and contexts that 

modern physicians fail to appreciate. Critics of the medical profession 
often remark that the oath be better called ‘hypocritic oath.’
The Hippocratic Oath

I swear by apollo the physician, and asclepius, and Hygieia 
and Panacea and all the gods and goddesses as my witnesses, that, 
according to my ability and judgement, I will keep this Oath and 
this contract: 

To hold him who taught me this art equally dear to me as my 
parents, to be a partner in life with him, and to fulfill his needs when 
required; to look upon his offspring as equals to my own siblings, and 
to teach them this art, if they shall wish to learn it, without fee or 
contract; and that by the set rules, lectures, and every other mode of 
instruction, I will impart a knowledge of the art to my own sons, and 

Hippocrates



May 2009Executive Knowledge Lines33

those of my teachers, and to students bound by this contract and 
having sworn this Oath to the law of medicine, but to no others.

I will use those dietary regimens which will benefit my patients 
according to my greatest ability and judgement, and I will do no 
harm or injustice to them.

I will not give a lethal drug to anyone if I am asked, nor will I 
advise such a plan; and similarly I will not give a woman a pessary 
to cause an abortion.

In purity and according to divine law will I carry out my life and 
my art.

I will not use the knife, even upon those suffering from stones, 
but I will leave this to those who are trained in this craft.

Into whatever homes I go, I will enter them for the benefit of 
the sick, avoiding any voluntary act of impropriety or corruption, 
including the seduction of women or men, whether they are free 
men or slaves.

Whatever I see or hear in the lives of my patients, whether in 
connection with my professional practice or not, which ought not 
to be spoken of outside, I will keep secret, as considering all such 
things to be private.

So long as I maintain this Oath faithfully and without corruption, 
may it be granted to me to partake of life fully and the practice of 
my art, gaining the respect of all men for all time. However, should I 
transgress this Oath and violate it, may the opposite be my fate.

(Translated by Michael North, National Library of Medicine, 2002)

The Modern Version of Oath  
I swear to fulfill, to the best of my ability and judgment, this 

covenant:
I will respect the hard-won scientific gains of those physicians in 

whose steps I walk, and gladly share such knowledge as is mine with 
those who are to follow.

I will apply, for the benefit of the sick, all measures which are 
required, avoiding those twin traps of overtreatment and therapeutic 
nihilism.

I will remember that there is art to medicine as well as science, 
and that warmth, sympathy, and understanding may outweigh the 
surgeon’s knife or the chemist’s drug.

I will not be ashamed to say “I know not,” nor will I fail to call in 
my colleagues when the skills of another are needed for a patient’s 
recovery.
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I will respect the privacy of my patients, for their problems are 
not disclosed to me that the world may know. Most especially must I 
tread with care in matters of life and death. If it is given me to save a 
life, all thanks. But it may also be within my power to take a life; this 
awesome responsibility must be faced with great humbleness and 
awareness of my own frailty. above all, I must not play at God.

I will remember that I do not treat a fever chart, a cancerous 
growth, but a sick human being, whose illness may affect the 
person’s family and economic stability. My responsibility includes 
these related problems, if I am to care adequately for the sick.

I will prevent disease whenever I can, for prevention is preferable 
to cure.

I will remember that I remain a member of society, with special 
obligations to all my fellow human beings, those sound of mind and 
body as well as the infirm.

If I do not violate this oath, may I enjoy life and art, respected 
while I live and remembered with affection thereafter. May I always 
act so as to preserve the finest traditions of my calling and may I 
long experience the joy of healing those who seek my help.

(Written in 1964 by Louis Lasagna, Academic Dean of the School of 
Medicine at Tufts University) 

[For details: www.pbs.org]

This article is part of HealthScape series commissioned  by Health 
Action by People (HAP) and Executive Knowledge Lines (EKL)

university of Tokyo, plans to test transmitting electricity 
over superconducting cables (instead of copper wires) using a 
solar power system in atacama  desert in Chile.   It is planned 
to generate 20,000 kW of electricity. a village with 6,700 
households, which is 1 km away, is supposed to benefit from 
the project. The researchers aim at developing wires that don’t 
lose electricity even in transmissions of this size. 24-hour supply 
of electricity is guaranteed to the villagers by installing storage 
batteries.

On-site experiments are scheduled to start in three years.
[For details: www.crunchgear.com]

Green Electricity
 Through Superconducting Wires
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This review explores how global populations changed as our 
planet transited from the nineteenth to the twenty-first century, 
and lays out some of the most pressing population concerns for the 
world in this century. While some of the nineteenth and most of the 
twentieth century was largely a quest to reduce worldwide mortality 
and fertility levels through better public health, sanitation and 
population control programmes, this twenty first century will provide 
policy makers and researchers with a whole host of new and, in some 
cases, hitherto unseen population problems. as a global community, 
we will be challenged by the complex issues associated with ageing, 
declining population growth rates in the developed world, the 
increasing intensity of international and internal migration as well 
as the impact of global populations on shrinking resources. 

Pre-twentieth century populations were distinguished by high 
birth and death rates, with very low life expectancies at birth. Life 
was brief and difficult; frequently blighted by famine, dearth as well as 
diseases such as plague, influenza, malaria, cholera and tuberculosis. 
Most regions had an average life expectancy well below 35 years. 
The early nineteenth century saw periodic population censuses 
which identified the urgency of these issues. Government interest 
in general population health intensified in many parts of Europe, 
North america and asia. The resultant eventual improvements in 
nutrition, sanitation, medicine and public health all contributed in 
different ways to the declining mortality levels in the Western world. 
More women lived to reach childbearing age, creating a spurt in 
births and swift and sustained population growth. But succeeding 
generations began slowly reducing the average number of children 
in their families. Declining infant and child mortality rates, in 
conjunction with a number of socioeconomic and behavioural 
factors contributed to this decline in birth rates. Thus, the world 
shifted slowly to a pattern characterised by low birth rates, low 
mortality and eventually longer life expectancies as overall health 
improved. average population growth in most of the developed 
world declined until it became very slow and stable.  

From Explosion to Implosion
Population Issues in 21st Century

General
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In the developing world, this transition took on another profile 
- mortality declined steeply in the developing countries, well before 
the decline in the birth rates and much faster than they had in 
the industrialised world, resulting in an exponential demographic 
growth. This was perceived as a significant threat to the peace, 
stability and prosperity of the whole world. Thus began the era 
of population control programmes; where considerable funding 
and effort was invested in many forms of population restriction. 
Contraception, sterilisation and family limitation were introduced 
and advocated with great vigor into much of the developing world.  
Soon, dramatic changes in demographic patterns took place in the 
developing countries as well. 

This demographic transition (which transformed populations 
with high birth, death and growth rates to low birth, death and 
growth rates) is over in the developed world and is still under way 
in parts of the developing world. But in the coming decades, we are 
assured of three more demographic predictions coming true. First, 
the world population will rise significantly from its present level of 
around 6 billion to roughly 50 billion by the middle of the twenty-
first century, after which it is anticipated to decline. This is very 
significant - in  spite of declining overall growth rates in much of the 
world, such a large global population is bound to have far-reaching 
implications for societies and governments throughout the world 
and for how they are likely to interact. Second, the majority of the 
world population will be located in the developing world, and third, 
that the populations of the world will experience significant greying 
or ageing. 

This third prediction has immense significance for the world—the 
twenty first century population is older than world populations have 
ever been in the past. Not only is average longevity increasing but 
birth rates are also decreasing. This means that the percentage of the 
population in the labourforce who support this ageing population is 
progressively decreasing. Issues of average retirement age, pensions 
and social welfare provisions for the ageing populations all have 
great significance. Further, the health of this ageing population is 
generally poor; chronic and lifestyle conditions will continue to 
diminish the quality of their lives and place an increasing strain on 
government and social structures that support this population.
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The consequences of an increasingly ‘greying’ or ageing 
population will be further aggravated by the migration of household 
members.  as people move into urban and semi-urban areas and 
cross national borders in search of economic opportunities and 
resources, we are faced with the implications of this process. Internal 
and international migration has emerged as one of the most pressing 
issues facing governments, communities and researchers worldwide. 
In rural China, for instance, the one-child policy left many families 
with only one child to support their parents; many of whom leave 
their farms seeking better paying jobs in the cities. This “rurban” 
migration leaves behind ageing family members on whom the social, 
psychological and physical impact of this migration is undeniable. 

Declining growth rates of the populations of some parts of the 
world are already a matter of grave concern to their governments. 
Policies targeting the currently low birth rates through a variety of 
incentives for new mothers as well as “baby bonuses” are under way 
in countries such as australia and Japan. The developed world is 
less interested in boosting total population growth with migration, 
given that the political consequences of such decisions are often 
difficult. Countries such as Japan do not promote the entry of 
international migrants and concurrently, has one of the lowest total 
fertility rates in the world. It has a declining total population, a 
shrinking productive labourforce, an increasing number of aged in 
the population dependent on that labourforce and administrative 
policies to increase birth rates are not proving particularly successful. 
In the immediate future, many demographers predict that we will 
witness the unique debacle of a country in true demographic crisis. 

Lastly, in this century, the demands that will be placed on resources 
that are already under pressure are likely to cause conflict within and 
between countries. The resulting ecological disorder can give rise to 
infectious disease epidemics as the delicate balance between disease 
pathogen, environment and human activity is disturbed. Increasing 
migration from resource-poor regions to resource-rich regions is 
also anticipated in the future decades of the twenty-first century. In 
addition, the effects of phenomena such as global climate change 
can only be exacerbated by these demographic changes. 

 In response to these changes in worldwide population, global 
policy emphasis from the concerns surrounding the population 
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‘explosion’ that characterised the mid-twentieth century has already 
shifted to concerns around the implosion of the global population; as 
ageing, migration and environmental issues become more pressing.  

[aparna Nair, Centre for Development Studies, Trivandrum]
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a couple, John and Mary had a nice home and two lovely 
children, a boy and a girl. John had a good job and had just been 
asked to go on a business trip to another city for few days.

It was decided that Mary needed an outing and would go along 
too. They hired a reliable woman to care for the children and made 
the trip, returning home a little earlier than they had planned. as 
they drove into their home town feeling glad to be back, they noticed 
smoke, and they went off their usual route to see what it was.

They found a home in flames. Mary said, “Oh well it isn’t our fire, 
let’s go home.” But John drove closer and exclaimed, “That home 
belongs to Fred Jones who works at the plant. He wouldn’t be off 
work yet, maybe there is something we could do.”

“It has nothing to do with us.” Protested Mary. “You have your 
good clothes on and don’t get any closer.” But John drove up and 
found the whole house in flames. a woman on the lawn was in 
hysterics screaming,

“The children! Get the children!” John grabbed her by the 
shoulder saying, “Please tell us where the children are!”

“In the basement,” sobbed the woman, “down the hall and to the 
left.”

In spite of Mary’s protests John grabbed the water hose and 
soaked his clothes, put his wet handkerchief on his head and headed 
for the basement which was full of smoke and hot. He found the 
door and located the two children.

as he left he could hear some more whimpering. He handed over 
the two nearly suffocated children into waiting arms and filled his 
lungs with fresh air and started back asking how many more children 
were down there.

They told him two more and Mary grabbed his arm and screamed: 
“John! Don’t go back! It’s suicide! That house will cave in any 
second!” But he shook her off and went back down the smoke filled 
hallway.

It seemed an eternity before he found both children and started 
back. They were all three coughing and he stooped low to get what 
available air he could. as he stumbled up the endless steps the 
thought went through his mind that there was something strangely 
familiar about the little bodies clinging to him, and at last when they 
came out into the sunlight and fresh air, he found that he had just 
rescued his own children.

The baby-sitter had left them at this home while she did some 
shopping.

[Courtesy:http://moralsandethics.wordpress.com]

Don’t be Selfish. Perhaps...
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Journals Scan

Fortune 
april 27, 2009

Warren Buffett, one of the 
richest men in the world, now 
in his late seventies, is famous 
for his rules of investing: 
When a management with a 
reputation for brilliance tackles 
a business with a reputation for 
bad economics, it is usually the 
reputation of the business that 
remains intact. You should invest 
in a business that even a fool can 
run, because someday a fool will.  
and perhaps, most famously, 
‘Never invest in a business  you 
can not understand.’

Recently Buffett acquired a 
stake in BYD (meaning, Build 
Your Dreams), a fast growing 
Chinese company initially 
engaged in making cellpones, 
batteries etc. and now into 
automobiles with the acquision 
of a Chinese state-owned car 
company in 2003. Today, BYD 
employs 130,000 people in its 
11 factories, eight in China and 
one each in India, hungary, and 
Romania. In this acquisition, 
Buffett broke the above rules. 
‘I don’t know a thing about 
cellphones or batteries. and 
I don’t know how cars work.’ 
and he confidently went by 
the advise of two of his trusted 
friends. 

BYD CEO,  Wang Chuan 
Fu, a chemist and researcher 

by profession, is considered a 
combination of Thomas Edison 
and Jack Welch - something 
like Edison in solving technical 
problems, and something like 
Welch in getting done what he 
needs to do. 

Wang’s major step was in 
substituting migrant workers for 
machines. In place of robotic 
arms used in Japanese assembly 
lines, which cost around 
$100,000 apiece, BYD actually 
cut costs by hiring thousands of 
people. Currently, BYD exports 
gasoline-powered cars to africa, 
South america and the Middle 
East, competing on price. BYD 
is now into making plug-in-
hybrid called dual-mode car, 
primarily running on batteries 
with an IC-engine for back up. 
Two all electric cars  will follow 
later this year from BYD. This 
issue of Fortune gives a detailed 
account of the journey of BYD 
or rather Wang.

Highlights of Contents:
•The Great Electric Car Race:
	Car Wars: asia vs. the u.S.
 Buffett’s Electric Car
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 Climate Crusader
 Recharging Detroit
 andy Grove, Intel fame, on 

 Battery Power 
• The Mighty Dollar 
• Hard Times on Campus 
• Yahoo’s Taskmaster 
• How I got started: RIM’s 
founder Mike Lozaridis 
(Blackberry fame) tells his story, 

with adages like: Don’t be afraid 
to take an unconventional path; 
Think decades into the future; 
Only take smart risks; Do one 
thing really well. 

• High Anxiety: declining 
demand outpaces the cost cutting 
efforts by various airlines. 
•	Raising Bill Gates: a book 

by William H Gates, the father. 
(Featured elsewhere)

Traffic Technology International
annual Showcase 2009

Congestion on the roads was down 
substantially in 2008, as volatile gas 
prices and economic constraints forced 
people to consider mobility more carefully. In uK, for instance, road 
traffic fell to its lowest levels for more than 30 years, as Brits chose 
to leave their cars at garages. The scenario is similar in many other 
countries, say, Canada, Germany, and australia, and it is particularly 
noticeable in the uSa, where, in January 2009, the uS DoT 
reported a decline of 12.9 billion vehicle-miles travelled (VMT) in 
November ‘08. This 5.3 % drop is the largest since monthly data 
estimates began way back in 1971. 

Despite the reductions of last year, the figures are no doubt just 
a ‘blip’. Indeed, most analysts agree that the longer-term outlook  is 
for congestion  to get much worse, so although managing jams may 
be  a fraction less stressful over the next 12-36 months, ultimately 
normal service will resume.

This 2009 annual issue presents a series of in-depth articles 
presenting the scenarios - present and emerging- relating to Traffic 
Safety, Traffic Management, Demand Management, and  Detection/
Measurement.
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In Britain,   doctors are hoping to launch the world’s first trial 
for a treatment that aims to improve the quality of life for thousands 
of stroke victims  subject to approval by an ethics committee. The 
treatment, which uses cells taken from an aborted foetus that are 
to be injected into the brains of stroke victims to see if they can 
effectively regenerate damaged areas, was developed by uK company, 
ReNeuron.

Separately, a 2-year trial involving 20 patients with corneal blindness 
will begin shortly at the Princess alexandra Eye Pavilion, Edinburgh 
and the Gartnavel General Hospital, Glasgow. The treatment uses 
stem cells of dead adult donors, rather than the more controversial 
embryonic stem cells, and if successful, could help millions of people 
around the world who suffer from corneal blindness, around 80% of 
whom are elderly. as part of the process, adult stem cells are cultivated 
and then transplanted onto the cornea’s surface.

a similar study by the univ. of Pennsylvania uS last year found 
that people with inherited blindness saw dramatic improvements in 
their vision when a corrective gene was injected into their eyes.

Scientists believe stem cells could prove key in finding a cure for a 
number of serious diseases, including also diabetes and cancer.

[For details: www.france24.com]

Info Bits

Victims of  Strokes and Blindness
 Stem Cells as Saviour

Highlights of Contents: 
1. Traffic Safety
Strategic Importance
Virtual aid
Smoke Scene
Tools for Improving Road Safety
Enforce or educate? 
2. Traffic Management
 Genetics at Work
 Rating Ramps
 active Traffic Management
 Integrated Corridor Management
Fusion Power
The Way Forward
Behavioural analysis

Top-flight Management
3. Demand Management
Culture Shock
Forecasting  demand and rev-
enue for managed lanes
Change? or Not anymore...
Bay Watch 
The Politics of Tolling
4. Detection/Measurement
Safety Central
Detect to Protect
Global Trends
Life behind the Lens
Laser Guidance

[Source: EKL Info Library]
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Books Scan

Milk Products
Book by: W.M. Clunie Harvey & 
Harry Hill
Published by: Biotech Books, Delhi

World is becoming more and 
more milk-conscious and it is 
important to know the methods - 
cost effective, hygienic, scientific 
- to take maximum value out of 
the milk in supply world over. In 
this book,  though basically not 
a work on dietetics or nutrition, 
these important aspects receive 
due consideration. This  practical 
handbook attempts to set out 
in reasonably concise form the 
various ancillary uses to which 
milk may be put, and to describe 
the processes of manufacture, 
quality control, storage and the 
like.  

as an example, ice-cream, 
which was looked upon as  a 
luxury item  until very recently, 
has now come to be universally 
regarded as almost a staple part 
of everyday diet. apart from 
its food value, the production 
of ice-cream in increasing 
quantities forms a useful outlet 
for any surplus milk produced 
by the dairying industry. The 
increasing popularity of ice-
cream   provides an excellent 
and profitable means of utlising 
a large proportion of excess milk, 

which, in normal times, would 
otherwise be unsaleable. History 
of ice-cream, definition, food 
value, bacteria in ice-cream, 
sources of bacteria,  ingredients, 
manufacturing methods 
and problems, storage and 
distribution, diseases transmitted 
by ice-cream, bacteriological 
control, chemical examination, 
legislative control etc.  are dealt 
in a lucid manner in the book

Highlights of Contents:
Cream: Varieties, 

properties and composition, 
bacteria in cream, clotted, 
canned, sterilised and artificial 
cream
Butter and Margarine: 

Composition, food value, 
butter and disease, method of 
manufacture, butter blending, 
butter milk
Cheese: Food value, 

outbreaks of diseases due 
to cheese, cheese making 
process,  types of cheese - hard, 
blue-veined, soft, crustless, 
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dehydrated, canned, etc., 
bacteria and moulds in cheese 
Condensed Milk: Food 

value, composition, effect of 
heat, manufacturing process, 
bacteria in condensed milk, 
defects in condensed milk, 
biological control, chemical 
examination, legislative control
Evaporated Milk: History, 

composition, diseases, effect of 
heat, bacteria in evaporated milk, 
bacteriological examination

Dried Milk: Composition 
and properties, uses of dried milk, 
manufacturing methods, quality 
and other control mechanisms
Subsidiary Milk Products 

and other uses for Milk: 
Fermented milks, buddeised 
milk, iodised milk, junkets, dried 
whey, lactalbumin, lactose, whey 
foods, infant and invalid foods, 
malted milk, other preparations 
like casein, milk chocolate etc.

[Courtesy: State Central 
Library, Trivandrum]

Showing Up For Life
Thoughts on the Gifts of a Lifetime
Book by: Bill H. Gates Sr. and 
Mary Ann Mackin
Published: Broadway Business

`There is no statute of limitations 
on the dreams you have for your 
children. and there is no way to predict 
how much delight you might feel when 
those dreams are realized in a far different way than you could have 
imagined,´  according to Bill Gates Sr., the author of this book and 
father of Bill Gates Jr., after he attended the function at Harvard 
awarding an honourary doctor of laws degree to his son, Bill Gates Jr., 
the Microsoft maestro, who is known in family circles as Trey. While 
still in school, Trey, Paul allen and another friend developed their 
first equipment, Trafo-O-Data, to count the cars passing through 
a road, using a thin hose stretched across the road and connected 
to a black box. The Trafo-O-Data took the raw traffic data from 
a number of black boxes and created a graph that gave an  hour-
by-hour picture of each day´s traffic flow. as is the case in many 
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similar situations, the equipment did not work well during a demo to 
city officials at Trey´s home.  However, the Trafo-O-Data did finally 
achieve some success, but not anything like the Microsoft´s. 

 Trey dropped out of college  in 1975 as a Harvard sophomore. 
But that was only the beginning. The impetus came from Trey and 
allen tying up with a  personal computer company to make software 
for them. Rest is history. 

On June 7, 2007, Trey collected his honours and delivered 
Harvard´s commencement address - after a path-breaking 30 years 
in waiting.  a rare achievement in history - be it software or any 
other technology.

a heartfelt, deeply personal book, Showing up for Life shines a 
bright light on the values and principles that William H Gates alias, 
Bill Gates Sr.,  has learned over a lifetime of “showing up” -lessons 
that he learned growing up in the Great Depression, and which he 
instilled in his children and continues to practice on the world stage 
as the co-chair of the Bill & Melinda Gates Foundation.

Through the course of several dozen narratives arranged in 
roughly chronological fashion, Gates introduces the people and 
experiences that influenced his thinking and guided his moral 
compass. among them: the scoutmaster who taught him about 
teamwork and self reliance; his famous son, Trey, whose curiosity 
and passion for computers and software led him to ultimately co-
found Microsoft. Through revealing stories of his daughters, Kristi 
and Libby; his late wife Mary, and his current wife Mimi; and his 
work with Nelson Mandela and Jimmy Carter, among others, he 
discusses the importance of hard work, getting along, honoring a 
confidence, speaking out, and much more.

Bill Gates Sr., a prominent lawyer, civil activist, and philanthropist, 
is co-chair of the Bill & Melinda Gates Foundation. He lives in 
Seattle, Washington.

Mary ann Mackin provides speech-writing services to CEOs of 
foundations and corporations in a number of industries

Here are some more words from Bill Gates Sr.:
‘I’m 83 years old. Representing the Bill & Melinda Gates Foundation 

and everyone who is a part of it has given me the opportunity to see more 
of the world and its rich possibilities than most people ever do. I never 
imagined that I’d be working this late in life, or enjoying it so much.’



46Executive Knowledge LinesMay 2009

Saturn may Float in 
Water

according to NaSa, the 
Planet Saturn is less dense 
than water. So, if you could 

build an imaginary gigantic bathtub, Saturn would float in it.
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The Last Word

“The best way to make your dreams come true is to wake up.”
- Paul Valery 
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