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The heavy  truck came to a stop near the storage area of garbage bins in 
that housing colony. The driver came out and rolled all the four bins to the 
rear of the truck where an automated arm was activated to lift the bins and 
unload the rubbish into the truck. Within few minutes, the entire process 
of garbage collection  was completed and the driver, a lone worker, set off 
for the next collection point. What worked in this display of doing a job 
most efficiently, of course, was an array of modern gadgetry, in unison 
with human effort. Likewise, if all human beings work to bring out the 
best in themselves, sky will be the  limit of human achievements!

      But, are we expected to slog all the time in our life as workaholics, 
without much time set aside for activities that are human beings’ forte: 
Write, Talk, Sing, Innovate, Enjoy in various ways…? The answer being a 
big NO, generations of human beings devised mechanisation, automation 
etc. to relieve themselves from the monotony of work-domain and devote 
time to pursue deeds of  human choice. After all, unlike animals, we are 
gifted with extra capabilities which have been well utilised  to unleash all 
the developments we see around us in this world. We have an ability to 
reason, think logically and learn,  that sets us apart from the animal wor-
ld. Though certain animals exhibit remarkable behaviour in  working out 
problems in the physical world,  they certainly do not engage in abstract 
reasoning.  In fact, when it comes to developing physical and technical 
skills we are way ahead of other species:  birds still build the same kind of 
nests, and the bees  make their hives in the age-old way. But, we continue 
to develop greater skills and complexity in technology, agriculture, science, 

and in nearly every field of endeavour.
But the picture is not all that rosy for human beings and the 

following words of wisdom highlight the anomaly:
"Human beings invent just as many ways to sabotage their 

lives as to improve them." - Mark Goulston, Get Out of Your 
Own Way: Overcoming Self-Defeating Behavior, 1996.

Unleash the Best in Us 
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Nature Line

Banyan Tree
The Sacred Fig

Banyan tree, also known as Peepul tree or pipal tree,  belonging to the fig 
family is the National Tree of both India and Bangladesh. A Banyan tree starts 
its life as a plant growing on another plant when its seed germinates in the 
crack of a host tree or on structures like buildings and bridges. The seeds of 
banyan tree are dispersed by birds. The seeds germinate and send down roots 
towards the ground, which may envelop part of the host tree or building struc-
ture, giving banyans the casual name of strangler fig. The strangling growth 
habit is found in a number of tropical forest species, particularly of the genus 
Ficus that compete for light. The leaves of the banyan tree are large, leathery, 
glossy green and elliptical in shape. Like most fig-trees, the leaf bud is covered 
by two large scales which fall as the leaf develops. Young leaves have an attrac-
tive reddish tinge.

Older banyan trees are characterized by their aerial prop roots that grow 
into thick woody trunks which, with age, can become indistinguishable from 
the main trunk. The original support tree may die, so that the banyan be-
comes a columnar tree with a hollow central core. Old trees can spread out 
laterally using these prop roots to cover a wide area.



The name banyan comes from India where early travellers observed that 
the shade of the tree was frequented by Indian traders called banyas from Gu-
jarat. In the Gujarati language, banya means grocer or merchant. The Portu-
guese picked up the word to refer specifically to Indian merchants and passed 
it along to the English as early as 1599. By 1634, English writers started to refer 
to the banyan tree, a tree under which Indian merchants would conduct their 
business. The tree provided a shaded place for a village meeting or for mer-
chants to sell their goods. Eventually banyan became the name of the tree itself.

Banyan trees figure prominently in several Asian and Pacific religions and 
myths. In India they can be seen in the premises of several Hindu temples. 
The banyan tree is considered sacred and is called Vat Vriksha in Sanskrit. It is 
thought of as perfectly symbolizing eternal life due to its seemingly unending 
expansion. It is believed that the leaf of a variety of the banyan tree is the resting 
place for Lord Krishna. Bhagavat Gita quotes Lord Krishna as saying: There 
is a banyan tree which has its roots upward and its branches down, and the Vedic 
hymns are its leaves. One who knows this tree is the knower of the Veda, identifying 
himself as the Banyan tree.

The Banyan tree is also called Bodhi tree or Sacred Fig. It is commonly seen 
in India, Nepal, southwest China and Indochina east to Vietnam. It is a large 
semi-evergreen tree up to 30 m tall and with a trunk diameter of up to 3 m. 
The Bodhi tree leaves are heart shaped with a distinctive extended tip. They are 
10-17 cm long and 8-12 cm broad, with a 6-10 cm petiole. The fruit is a small 
green fig 1-1.5 cm in diameter, ripening purple. This tree is considered sacred 
by the followers of Hinduism, Jainism and Buddhism, and hence the name 
Sacred Fig was given to it. More than 2500 years ago Siddhartha Gouthama 
attained Supreme Enlightenment and the name Buddha, sitting in devotion 
under a Banyan tree in Bodh Gaya, India. This tree came to be called the Ma-
habodhi Tree in Bodh Gaya. The Sri Mahabodhi Tree in Sri Lanka is believed to 
have been propagated from it, and the two are famous specimens of the Sacred 
Fig. Emperor Asoka, who converted to Buddhism, had a railing built around 
the Mahabodhi Tree to protect it. One of its branches was taken and planted 
in Anuradhapura, Sri Lanka in 288 BC. While the original Mahabodhi Tree 
died many years ago, the Sri Mahabodhi tree in Sri Lanka is still alive, which 
makes it one among the oldest living Banyan trees. The Mahabodhi Tree now 
growing at Bodh Gaya is less than 120 years old. It has been propagated from 
the Sri Mahabodhi Tree. A sapling from that tree was brought back to the 
Mahabodhi Temple, where it is now growing. It is located at the same place 
where the original tree once stood.

Bodhi Tree
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In many stories of Philippine Mythology, the banyan, (locally known as 
balete or balite) is said to be home to a variety of spirits and demon-like crea-
tures (the dili ingon nato, meaning those not like us). Children at a young age 
are taught never to point at a fully mature banyan tree for fear of offending 
the spirits that dwell within them, especially when they are new to the place. 
Filipinos would always utter a respectful word or two to the spirits in the 
banyan tree when they are near one, walking near or around it to avoid any 
harm. Nearly every Filipino believes that provoking the spirits in a banyan 
tree can be a cause for great harm, even death. 

One of the most famous of banyan trees is found on the island of 
Kabirvad in Gujarat which is more than 300 years old. A Banyan tree in An-
antapur in India is more than 200 years old. It is reported to be the world's 
biggest tree with a canopy of 19,107 square metres. With branches spread-
ing over 8 acres, it was recorded as the biggest tree in the Guinness Book of 
World Records in 1989. One of the largest banyan trees found in Kolkata 
in India is said to be more than 250 years old. Another such tree found in 
the outskirts of Bangalore has a spread of around 3 acres. A famous Banyan 
Tree, also called as Ala Maram, can be seen in Chennai in the premises of 
the Theosophical Society of India. One large Banyan tree called Kalpabata is 
there inside the premises of Jagannath Temple of Puri. It is considered sacred 
by the devotees and is supposed to be more than 500 years old.

In rural India many villages and towns have a traffic circle, a bus stop or 
a community gathering place around a big old banyan tree. At night many 
people come to sit, relax and chat around it. There is usually a small deity 
placed and worshipped at its foot.

The first banyan tree in the continental U.S. was planted by Thomas 
Alva Edison in Fort Myers, Florida in an attempt with Henry Ford to find 
a more cost-effective way to produce rubber for car tires. The tree, originally 
only 4 feet (1.2 m) tall, now covers an acre of land on the estate.

A Banyan tree planted by William Owen Smith in 1873 in Hawaii has 
grown to cover two-thirds of an acre. Several banyans can be found near 
downtown Hilo, Hawaii. Some of them were planted by celebrities through-
out the 20th century and form a Banyan Drive.

There is a large Banyan tree in the Cypress Gardens, at the Legoland 
theme park located in Winter Haven, Florida. It was planted in 1939 in a 
5-gallon bucket.

[CGS]
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Nature Line

 Thank  You,  H2O
The Blood of  Earth

Water, water everywhere
Wonder you came from where! 

Late September 2015 saw planetary scientists agog about certain pic-
tures sent by a spacecraft orbiting Mars, because it seemed they got some 
plausible evidence for the presence of flowing water on Mars.  So what?  
Presence of water in its liquid state anywhere outside the earth holds 
promise. For, water is an essential condition for life as we know it. Where 
there is water, there is likelihood of life. 

Be that as it may, let us ponder a while on water here on earth. Two Hy-
drogen (H) atoms combining with one Oxygen (O) atom result in a water 
molecule (H2O). Water covers over 70 % of the earth’s surface, making the 
earth look like a blue marble from far away in space. Oceans holding 97 % of 
all water on earth has a volume of 1.3 billion (1 billion = 1000 million) cubic 
km – enough to fill a 1350 km-diameter sphere. Yet, this accounts for only 
0.02 % of the mass of the earth!  Of the remaining, 2 % resides in glaciers and 
ice caps, and the rest in rivers and lakes, in addition to a tiny quantity in the at-
mosphere as water vapor. Only less than 1% of the water on earth is fresh! 

Water is verily the blood of the earth. It conditions many things of 
utmost concern to us. Water is the agent of geological, environmental 
and global changes. Water is vital to life. Why, water constitutes 70 % our 
body! We live in an ever thirstier world rendering water dear. Every school 
student knows the Water Cycle – evaporation from oceans and lakes, con-
densation forming clouds, return as rain. Yet, no scientist can swear where 
the water – the giver and taker of life – came here from, to begin with! 
That there is more liquid water on the earth than other rocky planets in 
the Solar System is intriguing, too. It seems like an intricate history, not 
yet certain, as to how water accumulated to fill our oceans over the past 
4.6 billion years.

Everything is a part of the Universe, which is believed to have come 
into being about 13.7 billion years ago with a Big Bang. It started to 
expand and also cool down – it continues to do so even this moment. 
During the first three minutes, the primordial constituents combined to 
produce nuclei of atoms, the most abundant being Hydrogen (74 %) and 
Helium (25 %). Thus there was, from the beginning, a copious supply of 
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Hydrogen, one of the building blocks of water. Within a billion years, stars 
started forming, which are really nuclear fusion reactors producing colos-
sal amounts of energy and also creating (by a process known as Nucleosyn-
thesis) elements heavier than Hydrogen and Helium like Carbon, Nitro-
gen, Oxygen and so on.  Some considerably heavy stars (our Sun is only an 
average star), exploded in their old age as Supernovae, spewing forth into 
space the heavier elements held within them. (It is interesting to muse we 
carry within us this stardust!) It might seem that Hydrogen and Oxygen 
could then combine to produce water molecules which were part of the 
dusty swirl that coalesced to form the Sun and its planets some   9 billion 
years after the Big Bang (4.6 billion years ago). But the high temperature 
of the earth in those early years of its history along with the absence of an 
enveloping atmosphere would certainly have made the water evaporate 
and escape to space.  It would then seem logical that the water we 
now see on our planet must have come long after the formation of the 
earth. So where did our water come from? 
Comets vs Asteroids 

One could conjure up two possible sources, namely, comets and 
asteroids, both known to contain water ice. Supposing they collided 
with the earth, they could deliver ‘oceanfuls’ of water! Judgment has 
been steadily swinging from one to the other in the past. The com-
mon Hydrogen (H, also known as Protium) is the lightest of all ele-
ments. There is, however, another variety (isotope) of Hydrogen, twice 
as heavy, called Deuterium (D). The lighter H constitutes 99.985 % 
of all Hydrogen in nature. In other words, there are roughly 150 Deu-
terium atoms for every million H atoms. Planetary scientists use D/H 
ratio as a fingerprint to compare water on earth with that elsewhere.     
Data obtained from the Rosetta Mission (EKL, Dec 2014, “To Catch 
a Comet”) has reinforced certain earlier findings that D/H ratio in 
comets is approximately twice as much as in ocean water. This has 
tilted the balance in favor of asteroids because of the better D/H match 
found between water on earth and asteroids – for the moment, that is! 

The Dwarf Planet, Ceres (EKL, Sep 2015, “Dawn in Deep Space”), 
the largest object (960 km in diameter) in the Asteroid Belt has been 
under scrutiny by the Dawn spacecraft since March 2015.  Ceres is 
thought to contain a substantial quantity of water ice. Such bodies 
were there aplenty in the early history of the Solar System. If half a 
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dozen of them, hypothetically, collided with the earth, they could as 
well have given us all the water here. 

It may still be too early to be euphoric about connecting asteroids with 
water on the earth.

Thank you, H2O, no matter where you came from!
[PR]

 Enigma!  thy name is water
It is common knowledge that two Hydrogen atoms and one Oxy-

gen atom make a water molecule (H2O). Despite this seeming sim-
plicity, it is rightly said that water is the most studied of all liquids, 
yet the least understood.  

Let us look at two most striking properties of water that make it 
a special liquid:

The first is its behavior as it is cooled. All substances steadily 
shrink in volume (increase in density) with fall in temperature. So 
does water, too – but only down to 4⁰ C when it reverses the trend 
and starts expanding until it turns into ice at 0⁰ C. This phenom-
enon is called Anomalous Expansion of Water. Thus water has its 
maximum density (minimum volume) at 4⁰ C.  The density of ice is 
only 92 % that of water. This explains why ice floats on water. This 
is also why aquatic life thrives in the water below the blocks of ice 
when lakes and rivers freeze in winter. It should now be clear why 
water pipes burst in winter; why anti-freeze additives are necessary in 
coolant water in cars in cold countries.

The other interesting property is the Specific Heat that represents 
the amount of heat energy required to raise the temperature of 1 kg 
of a given substance by 1⁰ C.  Specific Heat of water is the highest 
of all substances. Water is, therefore, the slowest to heat up; and also 
the slowest to cool down! The effect of ocean circulation on global 
climate arises from this property of water. For example, the ocean 
current, Gulf Stream, carrying a phenomenal amount of heat is what 
keeps Northern Europe warm.

It's not enough that we do our best;  
sometimes we have to do what's required. 

- Sir Winston Churchill
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Heritage Line

Textiles
Hallmark of  Indian Heritage

Textiles have been closely associated with Indian heritage right since 
ancient times. The relics of the Indus Valley civilization, which dates back 
to 3300–1300 BCE, show that various grades of cotton textiles were man-
ufactured then. A number of figurines have been unearthed which depict 
the costumes worn by the people.The female figurines are clad in knee-
length skirts while the male figures are dressed in a dhoti-like garment 
passed between the legs and tucked 
up at the back. Greek travellers, who 
were in India during the time of the 
invasion of Alexander the Great, wrote 
about the fine muslins and gold-em-
broidered robes that they had seen 
there.

Weaving and dyeing had devel-
oped into skills during the 1st century 
AD but silk weaving became popular 
later. Silks formed a major item of export during the 4th and 5th centuries 
AD.  The coastal city of Masulipatnam in the south (presently known as 
Machilipatnam) was a major trade centre where business was conducted 
with China, Arabia and Europe.
The textile industry during the medieval era

Indian rulers during both ancient and medieval times controlled the 
textile industry. Its prosperity depended on their patronage. The best 
cloth for the royalty was spun in the state workshops while the looms 
in the rural areas spun out the textile for the masses.

Northern India owes its fine and elaborately patterned fabrics to 
Persian and Mughal influences. The weavers used fast and rich colors 
for dyeing the thread before weaving.

During the early medieval times, the Sultans of Delhi initiated price 
control of commodities of cloth to fight inflation. Only the rich were 
allowed to buy finer cloth like silks, satins and brocades. They however 

10Executive Knowledge LinesNovember 2015



required an official permit before purchasing them. As many as 4000 
silk weavers were employed to weave robes of honour, and gold bro-
cade which were gifted by the Sultans to foreign dignitaries. 

The Coromandel Coast was famous for its buckram cloth which 
was as fine and delicate as the web of a spider. The sheer beauty of this 
fabric excited the admiration of foreign travellers like Marco Polo who 
visited India in the late 13th century. Cotton spinning was an impor-
tant industry in Gujarat. Cambay in Gujarat was an important textile 
center where cloth was dyed with indigo. 

The textile industry reached new heights during the Mughal era. 
The Dacca muslins were so sheer and so light that 73 yards of this 
material weighed just one pound. It was given the fanciest terms such 
as evening dew, running water and sherbet.

European ambassadors to the Mughal courts had described the tex-
tiles and the costumes worn by the royalty in superlative terms. They 
used exquisite gold brocades known as kincobs which were manufac-
tured in Banaras.  Foreign writers described in glowing terms the el-
ephant and horse trappings as well as the wall hangings which adorned 
the palaces of the royalty and the nobility. 
The Shawls of Kashmir

Kashmir had been famous for its woollens right since ancient 
times. Blankets and shawls were exported to the Roman Empire. The 
woolen industry received a fillip in the 15th century when Sultan 
Zain-ul’Abidin brought in Turkish and Persian weavers. Shawls were 
valued as a form of wealth in the 16th century. Men draped it across 
their shoulders as an adornment. European women too loved these 
shawls for their shimmering colours and the soft fabric. Josephine, the 
wife of the French Emperor Napoleon, owned about 300-400 of these 
exquisite pieces.

The fiber, which was derived from the undercoat of the Tibetan 
goat, was imported into Kashmir from Tibet, was used in weaving 
shawls. These wraps were known as ring shawls because they were so 
fine that they could pass through finger rings. During Mughal times 
the dyers used some 300 tints but by the beginning of the 19th century 
the number came down to 60. The yarn was washed in the Dal Lake so 
as to prevent the colors from running.

(To be continued)
[Padma Mohan Kumar]
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Nature Line

Aare Gorge  is a section of the 
river Aare that carves through a lime-
stone ridge near the town of Meirin-
gen, in the Bernese Oberland region 
of Switzerland. The gorge is an indirect 
product of  glaciation;  10,000  years 
ago, just as the Ice Age was coming to 
an end, torrential runoff water from 
melting glaciers eroded a deep, nar-
row chasm through the limestone barrier. Although  1,400 metre long, 
this passage is bordered by sheer cliffs up to 165 feet (50 m) high on either 
side. The gorge varies in width from some 30 metres (98 ft) at its widest 
to just 1 metre (3 ft 3 in) at its narrowest.

One of the tourist attractions in the whole of Switzerland, Aare Gorge, 
attracts thousands of visitors every year.  The uniquely beautiful gorge 
was formed by glacial ice and water flowing over thousands of years. The 
wooden pathway along the gorge allows visitors to closely watch the pow-
er of water. Some parts are extremely narrow and others wide open, with 
shady spots and sunfilled stretches alternating along the way.   Visitor's 
safety is a major focus here also, conforming to exemplary safety stand-
ards   followed strictly in Switzerland.

 This popular tourist location is blessed with natural beauty and near-
ness to Reichenbach Falls, which Sir Arthur Conan Doyle selected as the 
proper set for Sherlock Holmes' murder by Professor Moriarty. Before 
the walkway was opened, the only way was to go through the dangerous 
river torrent, which provided fables by travellers, who claimed to see large 
snakes and monsters.

Permission to build walking paths along the Gorge was granted in 
1887, and the walkway has been open to the public since 1889. From 1912 
until 1956, the  Meiringen–Reichenbach–Aareschlucht tramway  linked 
the gorge's western entrance to Meiringen; since 1946 the Meiringen-
Innertkirchen railway has also served the same purpose. The restaurant 

Aare Gorge of  Switzerland
An Indirect Product of  Glaciation 
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Switzerland
Some Interesting Facts

and kiosk at the western entrance was first built in 1928 and reconstructed 
in 1987. In 2003 a station was built on the railway to serve the eastern 
entrance, along with a suspension bridge to link the station and entrance; 
a bistro and kiosk was added to this entrance in 2008.

The path through the gorge is accessed by entrances at each end of the 
gorge, where an admission charge is levied. For most of its length the path 
is a wooden construction on a metal frame cantilevered out from the wall 
of the gorge, with short stretches in tunnel. The entrances are each linked 
to stations on the  Meiringen-Innertkirchen railway, with Aareschlucht 
West station at the western end of the gorge, and the underground Aare-
schlucht Ost station connecting to the eastern entrance.

 Aareschlucht Ltd, a company, responsible for accessing and running 
the Aare Gorge, the Aare Gorge restaurant at the west entrance Sandey 
and the Aare-Bistro at the east entrance, was founded in 1888, known as 
the "Aare Gorge Limited in Willigen, Oberhasli", managed by a board of 
directors having municipalities and corporations in the region as well as 
individuals  as main shareholders.

1.  Switzerland has more than 1500 lakes.
2.  This  is why 60% of Switzerland’s electricity is produced by 

hydroelectric power.
3.   Not surprisingly, 70% of Switzerland is covered in mountains.
4.  More surprisingly, the landscape ranges from 643 feet above sea 

level in Ascona to 15,199 feet above sea level in The Dufour Peak.
5.  Switzerland's rail system extends some 3,100 miles.
6.  Thus, it makes sense that the Swiss rank only second behind Japan 

in relying on trains.
7.  By law, you need to buy a liability insurance sticker for riding a 

bicycle on public roads.
8.  On public busses, you can buy a ticket from the driver.
9.  There are more banks than dentists.
10.  There are now more Starbucks coffee shops than banks!
11. Employee rights are sometimes more important than customer 

service, which is reflected in the fact that many stores are closed 
for lunch from noon through 2 PM.
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Tech Line

As computers, cell phones, and other 
electronic devices become ubiquitous 
throughout the world, there are growing 
concerns about electronic waste.

“Current mobile phones and elec-
tronics are not biodegradable and create 
significant waste when they’re disposed,” 
said Prof. Suchismita Guha, of the De-
partment of Physics and Astronomy at 
the  University of Missouri  College of 
Arts and Science. Now,  Suchismita and 
her  researchers are on the path to cre-
ating biodegradable electronics by using organic components in screen dis-
plays. “This discovery creates the first biodegradable active layer in organic 
electronics, meaning—in principle—we can eventually achieve full biodegra-
dability.” These advancements could one day help reduce electronic waste in 
the world’s landfills, leading to an era of  biodegradable electronics….

Americans, on average, replace their mobile phones every 22 months, 
junking more than 150 million phones a year in the process. When it comes 
to recycling and processing all of this electronic waste, the World Health Or-
ganization reports that even low exposure to the electronic elements can cause 
significant health risks. Now, University of Missouri researchers are on the 
path to creating biodegradable electronics by using organic components in 
screen displays. The researchers’ advancements could one day help reduce elec-
tronic waste in the world’s landfills.

Guha, along with graduate student Soma Khanra, collaborated with 
a team from the Federal University of ABC (UFABC) in Brazil to develop 
organic structures that could be used to light handheld device screens. Us-
ing peptides, or proteins, researchers were able to demonstrate that these tiny 
structures, when combined with a blue light-emitting polymer, could success-
fully be used in displays.

Biodegradable Electronic Displays 
Using Organic Components 
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For a successful technology, reality must take precedence 
over public relations, for Nature cannot be fooled.

- Richard Feynman (1918 - 1988)

“These peptides can self-assemble into beautiful nanostructures or na-
notubes, and, for us, the main goal has been to use these nanotubes as tem-
plates for other materials,” Guha said. “By combining organic semiconductors 
with nanomaterials, we were able to create the blue light needed for a display. 
However, in order to make a workable screen for your mobile phone or other 
displays, we’ll need to show similar success with red and green light-emitting 
polymers.”

The scientists also discovered that by using peptide nanostructures they 
were able to use less of the polymer. Using less to create the same blue light 
means that the nanocomposites achieve almost 85 percent biodegradability.

“By using peptide nanostructures, which are 100 percent biodegradable, 
to create the template for the active layer for the polymers, we are able to un-
derstand how electronics themselves can be more biodegradable,” Guha said. 
“This research is the first step and the first demonstration of using such biology 
to improve electronics.”

“Based on self-assembly and mimicking strategies occurring in nature, 
peptide nanomaterials play a unique role in a new generation of hybrid materi-
als for the electronics of the 21st century.” A peptide is a chemical compound 
containing two or more amino acids (amino acid polymers) that are coupled 
by a peptide bond. Guha says, “It turns out these peptides can self-assemble 
into beautiful nanostructures or nanotubes, and, for us, the main goal has been 
to use these nanotubes as templates for other materials.” Guha says her team 
combined di-peptides (the building block for peptide nanostructures) with a 
blue light-emitting polymer, and the new material is approximately 85% bio-
degradable. In order to make a screen for your cell phone, however, researchers 
will require similar successes with red and green light-emitting polymers.

“So eventually the screen might be biodegradable, and at some point scien-
tists hope to make the electronics out of printable ink, so instead of using circuit 
boards, you might use cellulose and printable inks to make the electronics,” 
Guha says. Then the entire device could be biodegradable.
       [For details: http://missouri.edu]
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Readers Say

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 31

EKL Sudoku 108 
[Hard]

5 6 8 4
7 3 8

2 9 5
3 2

4 5 8 3
2 4
1 9 5

8 9 1
4 2 9 3

Dear Sir,
This is about a counter view to the “Breakthrough Initiatives” story 

in EKL (page 6) October 2015 issue.
In my view it is the height of folly to seek contact with extraterrestrial 

intelligence. If there is one thing that is abundantly clear from human 
experience, it is that contact with more advanced  peoples always result 
in the subjugation; if not elimination of the less advanced civilization.  
The Native American tribes were almost wiped off their beautiful land 
by their discovery by the technologically far advanced Europeans. This 
has been a repeating story through history right up to the present time. 
There is no logical reason to believe that hypothetical extraterrestrials, 
advanced enough to be capable of detecting the vanishingly faint radio 
signals from us across light years would not deal with us earthlings in 
a more compassionate  manor than we treat our own less advanced 
peoples.

Even if the SETI ( Search for Extraterrestrial Intelligence) project 
fails as I hope it will,   there is still the tragedy of precious scientific 
resources being irresponsibly wasted. The large radio telescopes have 
been built to advance our knowledge of the physical universe and 
genuine astronomers seeking to better our understanding of nature are 
eagerly waiting to get a few hours use of these great machines. It pains 
me to think that these scientists can be elbowed out of the queue to 
satisfy the idle fancy of a billionaire.

 [D.Krishna Warrier]
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The Lion Monument  in Lucerne, Switzerland, is considered  the most 
mournful piece of stone in the world. It is a giant dying lion carved out of 
a wall of sandstone rock above a pond at the east end of the medieval town 
and was designed as a memorial for the mercenary soldiers from central 
Switzerland who lost their lives while serving the French king Louis XVI 
during the French Revolution  at the Tuileries Palace in Paris.  Many were 
killed during the invasion of the Tuileries on the 10th August 1792 while 
others were guillotined on the 2nd and 3rd September 1792.

The Latin inscription HELVETIORUM FIDEI AC VIRTUTI  on the 
monument means "To the loyalty and bravery of the Swiss."  A fitting trib-
ute... Also engraved  are the names of the dead and  saved officers of the Swiss 
guard as well as the death toll among the Swiss soldiers (DCCLX=760) and the  
number of surviving soldiers (CCCL = 350). 

When the revolutionary masses attacked the royal  Tuileries castle in 
Paris on August 10, 1792 the Swiss mercenary troops tried to defend the 
royal family and make sure the royals could escape.

An officer of the Swiss guards, second lieutenant Carl Pfyffer von Alti-
shofen, a descendant from an influential patrician family, happened to be 
on home leave in Lucerne when his fellow soldiers were killed in Paris. 
After the times of revolution were over in 1815 and France as well as Swit-
zerland had returned to conservative regimes, Pfyffer felt obliged to erect a 
memorial to honor the mercenary soldiers.

Carved into the   sandstone cliff face, the monument measures a stag-
gering 10 meters in length and  six meters in height. Captain Carl Pfyffer 
von Altishofen commissioned the Lion Monument which, in turn, was 
designed by the Danish classicist sculptor Bertel Thorvaldsenwhilst 
in  Rome  in 1819. Lucas Ahorn, a stone-mason from Constance in 
modern day Germany, carved the sculpture out of the limestone cliff 
face in 1820 and 1821.

Liberal politicians from all over Switzerland disapproved of the memo-
rial, but they were in a minority position during the 1820's and Pfyffer was 
backed by a majority in Lucerne.

Lion Monument 
Most Sentimental of  Swiss Monuments

Culture Line
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Duties and Disqualifications of  Directors 
Companies Act 2013

Increased Responsibility & Increased Accountability
The Companies Act 2013 has ushered in a lot of changes to enhance 

the corporate Governance culture. This should be seen in the backdrop of 
some famous or rather infamous corporate frauds like Satyam and due to 
weak corporate governance practices in organizations such as Sahara. The 
changes in Companies Act which led to introduction of a new Act named 
Companies Act 2013 not only impacts the large public held entities but 
also closely held private companies which are nothing more than glorified 
sole proprietorship or partnership firm. Many sections have far reaching 
implication on the compliance efforts and cost on the organization and 
the penal provisions in case of failure would send shock waves to all the 
stakeholders involved.

In this regard the provisions pertaining to the duties of directors 
and their disqualification is very important from the point of view of 
aspiring directors,exisiting directors of both Private and public compa-
nies. They need to be aware of their duties and the scenarios in which 
disqualifications can happen and has to do a thorough due diligence 
with respect to the companies they are already directors or in which 
they are being sought to be appointed.
Disqualifications of Director:

The below are the grounds on which a director can become ineligi-
ble for appointment of a director
1. If he is of unsound mind and stands so declared by a competent court
2. He is an undischarged insolvent
3. He has applied to be adjudicated as an insolvent and is his applica-
tion is pending 
4. He is been convicted by a court of an offence and sentenced to im-

Legal Line

The Lion Monument was inaugurated on August 10, 1821. Origi-
nally the site was private property. In 1882 the city of Lucerne bought 
it. The site is accessible without an entrance fee. The monument soon 
became one of Lucerne's major tourist attractions.

Mark Twain, well known American author, called the Lion Monu-
ment "the saddest and most moving piece of rock in the world."
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prisonment for not less than six months and a period of 5 years has no 
elapsed from the date of sentence. In addition to it, if he is convicted  
of an offence and sentenced to more than 7 years or more in a prison, 
he shall not be eligible to be appointed as director in any company
5. An order disqualifying him for appointment as a director has been 
passed by a court or Tribunal and the order is in force
6. He has not paid any  amount towards any shares held by him in 
the company and six months have elapsed since call was made for the 
payment of the same
7. He has been convicted of an office dealing with related party trans-
actions under Section 188 at any time during the preceding  5 years
8. He has not obtained a Valid Director identification number(DIN)

In additions if a person who is or has been a Director of a company 
which 
1. Has not filed financial statements or annual returns for any con-
tinuous period of three financial years or
2. Has failed to repay the deposits accepted by it or pay interest there-
on or to redeem any debentures on the due date or pay interest due 
thereon or pay any dividend declared and such failure is continuing 
for over an year

Such a person shall be not be eligible for re-appointment as a direc-
tor of that company or appointed as a director in other company for a 
period of 5 years from the date on which company fails to do so.

A private company can also bring additional grounds of disqualifi-
cations in addition to those mentioned above by framing the necessary 
provisions in the articles of association.

It is very pertinent to note that the previous companies Act 1956 
made the above disqualifications with respect to failure of filing of fi-
nancial statements applicable only to public companies. However the 
same now extends to private companies as well. It will be very impor-
tant practice if the directors ensure that such compliances are in order 
by getting a representation from the management of the company and 
ensuring the compliance is being done in order to be on the safe side 
of law and escape penalties.
Duties of Directors:

The 2013 Companies Act has spelt out the duties of the director 
which was not there in the erstwhile 1956 Act. These are 
1. They should act in accordance with the articles of the company
2. Shall act in good faith in order to promote the objects of the com-
pany for the benefit of its members as a whole and in the best interests 
of the company and other stakeholders
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3. Shall exercise his duties with due and reasonable skill and diligence and 
use independent judgement
4. He should not involve in situations which have direct or indirect 
conflict of interest
5. He shall not achieve any undue gain or advantage either to himself 
or to his relatives, partners or associates
6. He shall not assign his office and if he does so it shall be void.

From the analysis of the both the provisions  it is evidently clear 
that onerous responsibility is placed on individuals being appointed 
as directors, in diligently carrying out of the duties and also ensuring 
that persons who are not maintaining high levels of integrity and are 
having  conflicts of interests are made ineligible for appointment.

[Devkumar.P.G, Chartered Accountant
dev.vattathara@gmail.com]

Additive manufacturing, or 3-D printing, makes it possible to build 
more customized biomedical implants, and has become a popular way 
to make dental implants and even windpipes. A new 3-D printed 
structure meant to “guide” the regrowth and reconnection of the loose 
ends of an injured nerve suggests that the technique could appeal to 
neurosurgeons as well.

Nerve regeneration is a complex process and regrowth of nerves 
after injury or disease is very rare. A national team of researchers led 
by the University of Minnesota has developed a first-of-its-kind, 3D-
printed guide that helps regrow both the sensory and motor functions 
of complex nerves after injury. The research has the potential to help 
more than 200,000 people annually who experience nerve injuries 
or disease. The researchers used a 3D scanner to reverse engineer the 
structure of a rat's sciatic nerve. They then used a specialized, custom-
built 3D printer to print a guide for regeneration. Incorporated into 
the guide were 3D-printed chemical cues to promote both motor and 
sensory nerve regeneration. The guide was then implanted into the rat 
by surgically grafting it to the cut ends of the nerve. Within about 10 
to 12 weeks, the rat's ability to walk again was improved.

[For details: http://www.me.umn.edu/]

Nerve Regeneration
3-D Printing’s Next Forte

Tech Line
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Health Line

Solanezumab
A Drug to Delay Alzheimer's Decline
According to Alzheimer's Society, globally there are nearly 44 million 

people having dementia -  a chronic disorder marked by  a decline in men-
tal ability like memory loss, severe enough to interfere with daily life and 
Alzheimer's is the most common type of dementia.  Further, 135 million 
will have the disease in 2050 of which 71% will be poor and middle in-
come and $600bn will be the global cost of dementia.  

 There is an urgent need for a drug to slow the progression of this dis-
ease, compared to the phenomenal progress that had been made in heart 
disease or cancer.  Alzheimer's Research UK estimates that a treatment that 
could slow dementia progression by 25% would halve the number of peo-
ple who reach the most debilitating severe form of the disease. But, at the 
moment there is simply nothing to stop that happening. Current medica-
tion, such as Aricept, can manage only the symptoms of dementia by help-
ing the dying brain cells function.

 Now a drug that could slow the pace of brain decline for patients with 
early stage Alzheimer's disease has been developed by the pharmaceutical 
company Eli Lilly of Indiana. Its drug, Solanezumab,   can cut the rate of 
the dementia's progression by about a third, it is claimed.

Provisional data suggests that this drug may slow the progression of 
the disease by 34%.  The implication is that the amount of cognitive de-
cline normally seen in 18 months would take 24 months with the drug 
- allowing patients to spend longer in the mild phase of the degenerative 
disease.  In an extended trial with solanezumab,  the data shows that those 
taking it for the longest time still had better scores of cognitive function. 
This suggests the course of the disease was being slowed.  

Dr Eric Karran, the director of research at Alzheimer's Research UK, 
said: "If this gets replicated, then I think this is a real breakthrough in Alz-
heimer's research…”

Clare Walton, the research manager at the Alzheimer's Society, said: 
"The data hints that the antibodies are having an effect, it is promising and 
it's better than no effect, but it's inconclusive … "

[For details: http://www.lilly.com]
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Radiation from the Sun, known as sunlight, is a mixture of electro-
magnetic waves ranging from infrared (IR) to ultraviolet (UV) rays. It also 
includes visible light which is in between IR and UV in the electromag-
netic spectrum.

Almost all of the energy that drives the various systems like climate 
systems, ecosystems and hydrologic systems found on the Earth originates 
from the sun. Solar energy is created at the core of the sun when hydrogen 
atoms are fused into helium by nuclear fusion. The core occupies an area 
from the sun’s center to about a quarter of the star’s radius. At the core, 
gravity pulls all of the mass of the sun inward and creates intense pressure. 
This pressure is high enough to force the fusion of atomic masses.

For each second of the solar nuclear fusion process, it is estimated that 
700 million tons of hydrogen is converted into the heavier helium atoms. 
Since its formation 4.5 billion years ago, the sun has used up about half of 
the hydrogen found in its core. The solar nuclear process also creates im-
mense heat that causes atoms to discharge photons. Temperatures at the 
core of the sun are about 15 million degrees Kelvin (15 million degrees 
C or 27 million degrees F). Each photon that is created travels about one 
micrometer before being absorbed by an adjacent gas molecule. This ab-
sorption then causes the heating of the neighboring atom and it re-emits 
another photon that again travels a short distance before being absorbed 
by another atom. This process then repeats itself many times over before 
the photon can finally be emitted to the outer space at the sun’s surface. 
During 20% of the journey to the surface of the sun, energy is transported 
more by convection than by radiation. It takes a photon approximately 
100,000 years to make the journey from the core to the sun’s surface. But 
the trip from the sun’s surface to the Earth takes only about 8 minutes.

The radiative surface of the sun, or photosphere, has an average tem-
perature of about 5,800 Kelvins. Most of the electromagnetic radiation 
emitted from the sun's surface lies in the visible band centered at 500 nm 
(1 nm = 10-9 meters). The sun also emits significant energy in the ultra-

Global Warming
From Solar Radiation

Nature Line
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violet and infrared bands, and small amounts of energy in the radio, mi-
crowave, X-ray and gamma ray bands. The total quantity of energy emitted 
from the sun's surface is approximately 63,000,000 Watts per square meter.

The energy emitted by the sun passes through space until it is intercept-
ed by planets and other celestial objects, or interstellar gas and dust. The 
intensity of solar radiation striking these objects is determined by a physical 
law known as the Inverse Square Law. This law states that the intensity of 
the radiation emitted from the sun varies with the squared distance from 
the source. That means, if the intensity of radiation at a given distance is 
one unit, at twice the distance the intensity will become only one-quarter. 
In the same way at three times the distance, the intensity will become only 
one-ninth of its original intensity at a distance of one unit, and so on.

Given the amount of energy radiated by the sun and the average Earth-
sun distance of 149.5 million kilometers, the amount of radiation inter-
cepted by the outer limits of the atmosphere is computed to be around 
1,367 W/m2. Only about 40% of the solar energy intercepted at the top 
of Earth's atmosphere passes through to its surface. The atmosphere reflects 
and scatters a part of the received visible radiation. Gamma rays, X-rays, and 
ultraviolet radiation less than 200 nanometers in wavelength are selectively 
absorbed in the atmosphere by oxygen and nitrogen and turned into heat 
energy. Most of the solar ultraviolet radiation with a range of wavelengths 
from 200 to 300 nm is absorbed by the concentration of ozone (O3) gas 
found in the stratosphere. Infrared solar radiation with wavelengths greater 
than 700 nm is partially absorbed by carbon dioxide, ozone, and water 
present in the atmosphere in liquid and vapour forms. Roughly 30% of the 
sun's visible radiation (wavelengths from 400 nm to 700 nm) is reflected 
back to space by the atmosphere or the Earth's surface. The reflectivity of 
the Earth or any other body is referred to as its albedo, defined as the ratio 
of light reflected to the light received from a source, expressed as a number 
between zero (total absorption) and one (total reflectance).

In general, the energy output of the sun can be considered constant. This 
of course is not entirely true. Scientists have shown that the output of the sun 
is temporally variable. Some researchers have also suggested that the increase in 
the average global temperature over the last century may be attributable to solar 
radiation. This statement, however, is difficult to prove because accurate data 
on solar output of radiation are available only from about the period starting 
from1978.

[CGS]
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Synthetic Batteries
Ideal for Large Wind Farms

Though sun and wind are important sources of renewable energy, they are 
affected by natural fluctuations: In  bright sunshine electricity produced ex-
ceeds demand, whereas when cloudy,  power produced is less. For continuity 
in electricity supply, energy storage devices  have become essential.

 Redox-flow batteries are the most promising technology to solve this 
problem. However, they still have a disadvantage: They require expensive ma-
terials and aggressive acids.

Recently a team of researchers at the Friedrich Schiller Univ. Jena (FSU 
Jena) and the JenaBatteries GmbH (a spin-off of the Univ. Jena), made a ma-
jor step towards a redox-flow battery which is simple to handle, safe and eco-
nomical.  The new  system uses  organic polymers and a harmless saline so-
lution, facilitating production of the battery  at much less cost, while nearly 
reaching the capacity of traditional metal and acid type batteries. 

In contrast to conventional batteries which use solid materials like metals 
or metal salts, the electrodes of a redox-flow battery come in a dissolved form. 
The electrolyte solutions are stored in two tanks, which form the positive and 
negative terminal of the battery. Using pumps the polymer solutions are trans-
ferred to an electrochemical cell, in which the polymers are electrochemically 
reduced or oxidized, thereby charging or discharging the battery. To prevent 
the electrolytes from intermixing, the cell is divided into two compartments 
by a membrane.  In these systems the amount of energy stored as well as the 
power rating can be individually adjusted. Moreover, hardly any self-discharge 
occurs.

The traditional redox-flow systems use the extremely expensive and  highly 
corrosive heavy metal vanadium, dissolved in sulphuric acid as electrolyte. In 
the redox-flow battery of the Jena scientists,  novel synthetic materials are used. 
In their core structure they resemble Plexiglas and Styrofoam (polystyrene), 
but functional groups have been added enabling the material to accept or do-
nate electrons. No aggressive acids are necessary in this; the polymers rather 
'swim' in an aqueous solution, requiring a simple and low-cost cellulose mem-
brane and avoiding poisonous and expensive materials. This polymer-based 
redox-flow battery is ideally suited as energy storage for large wind farms and 
photovoltaic power stations.

In first tests the redox-flow battery from Jena could withstand up to 10,000 
charging cycles without losing a crucial amount of capacity. The energy densi-
ty of the system presented in the sample is ten watt-hours per litre. The scien-
tists are already working on larger, more efficient systems. 

[For details: http://www.uni-jena.de]

Tech Line
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Health Line

Placenta-Generating Cells 

From Skin Cells 

In the U.S.  there are approximately 100,000 cases of placental dysfunc-
tion diseases every year, according to researcher Yossi Buganim of the In-
stitute for Medical Research-Israel-Canada.  In addition, one in every 100 
couples suffers from recurrent miscarriage. Now  researchers  at the Hebrew 
University of Jerusalem have converted skin cells into placenta-generating 
cells. Buganim and his team were successful in creating fully functional in-
duced trophoblast stem cells (iTSCs), for the first time.The findings could 
have implications for regenerative medicine and treatments for women suf-
fering from placental dysfunction.   

“The success of this study, in human cells, is extremely important as it 
will allow us to take a skin biopsy from patients who suffer from recurrent 
miscarriage or recurrent placental dysfunction and to generate iTSCs for 
them,” Buganim told.   “Then, we can use these patient-derived iTSCs 
to model their diseases and to investigate the molecular mechanism that 
underlie the disease.” The technology will also provide a platform to run 
small molecule screens to identify new potential drugs, Buganim added.

“Lastly, we believe that in the near future we will be able to use these 
cells for regenerative medicine and to inject them directly into defective 
embryo to rescue the placental defects.”

The use of iTSCs is relatively safe, Buganim said, because the cells 
“know” how to integrate only to the placenta, and therefore do not harm 
the embryo.  Also, “as far as we know these cells are the only induced cells 
(besides induced pluripotent stem cells) that reach such a high degree of 
nuclear reprogramming, indicating that their quality is fairly good.”

There are some downsides however, including that currently they are 
using viruses to deliver the genes because it is easy.  Once the work advan-
ces into the clinic, the team would need to use mRNA molecules, which 
are harder to introduce.  

The research, published recently  was done on mouse cells, but if 
proved successful in human cells, could lead to new options for women, 
it is hoped.

[For details: http://www.imric.org].  

28Executive Knowledge LinesNovember 2015



Info Line

 Information Explosion 
The Challenge _ Part 48

(This concluding Part is author’s note on this article series)

Information technology’s# beneficial contributions don’t need to be 
elaborated as they are well known facts. Information technology devic-
es and applications have so much become an integral part of each and 
every activity in modern times that we cannot think of a world without 
them. But what no one seems to be aware of, or seems to be uncon-
cerned about, are the potential dangers arising out of the overindul-
gence in technology applications, and the misuse, overuse and abuse of 
technology, sequel to the ever growing overexploitation of technology 
for each and everything, good and bad, and productive and unproduc-
tive. I chose to write about the same in this article series. 

Approximately, the first one-third portion of this article series dis-
cussed the salient features and their implications, and the challenges 
posed by the burgeoning digital technology. Some of the known ad-
verse effects of senseless overindulgence and excessive use of digital de-
vices and technology applications at the level of individuals as well as 
the society were described in the second one-third, with its main focus 
on the ‘how’ and ‘why’ of such harmful impacts. In the final one-third, 
scientifically proven practical methods of safeguarding oneself from 
the possible adverse impacts of technology were elaborately presented. 
Wherever a specific topic required more in depth discussion, it was 
done through a separate short article series, supplementing and com-
plementing the main article. For example, in the 9 – Parts series, ‘A Per-
spective on Internet Security, Threats and Dangers Online’, the rapidly 
increasing dangers of abuse of technology applications were analyzed.

In ‘Science, For All Americans’, the authors F. James Rutherford 
and Andrew Ahlgren write: ‘Compared with other species, we are noth-
ing special when it comes to speed, agility, strength, stamina, vision, hear-
ing, or the ability to withstand extremes of environmental conditions. A 
variety of technologies, however, improves our ability to interact with the 
physical world. In a sense, our inventions have helped us make up for our 
biological disadvantages’. Technology, in general, provides us with very 
delicate control and with prodigious strength and speed at the physical 
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level – whereas, information technology indirectly provides the same at 
the physical level (by acting as a catalyst and force multiplier of other 
technologies and thereby enhancing their effectiveness, efficiency and 
efficacy), and directly and in an exponentially growing fashion at the 
mental level. Thus, technology applications are making our life easier 
and more comfortable than it used to be without those inventions. 

Interestingly, while using information technology applications we 
seem to go about them as if benefits, advantages and gains alone come 
from such deployments and are devoid of any negative consequences. Are 
we forgetting the infallible universal truth that we cannot gain anything in 
this world without losing something else in return? The old saying, ‘There is no 
gain without pain’, should be reminding us of this stark reality! Perhaps, as 
technology advances further and new and innovative applications prolifer-
ate, proportionately increasing gains or advantages are going to be there. 
At the same time, we may also be losing something else in return in equal 
or disproportionately higher share to what we are going to gain. The fun-
damental question then is, what are all the things we are willing to lose and 
in what measure to have those benefits, advantages or gains?        

Technology increasingly eliminates the need to use many of our 
natural physical and mental capabilities which we would have other-
wise used in carrying out various external world activities in a normal 
living. We stand to lose those precious gifts of natural evolution because 
of their non-use. The altogether new ways of living that technology-
intensive and technology-oriented environments constantly demand, 
creates hitherto unknown challenges and requirements, complicating 
our life in ways vastly different from what we are accustomed to before. 
Technology is creating profound, far reaching, continuous and often 
irreversible biological, social, cultural and lifestyle changes and trans-
formations. ‘New technology creates new occupations and demand new 
expertise and skills, undermining the value of long experience and seasoned 
judgment’ writes Dr Atul Gawande in ‘Being Mortal’. Adverse impacts 
of technology applications may be considered as one among those for-
midable, or sometimes even insurmountable, challenges, specifically 
when technology is deployed carelessly and unwisely, over used, over 
exploited or abused. 

Technology in the final analysis is a tool, a powerful, pervasive and 
most prevalent one at that, in the hands of its user. As a tool, it can only 
be as effective as the person using it. In other words, how technology 
impacts us depends on how we, individually and collectively, make use 
of this powerful and pervasive tool and on the purpose for which we 
put it to use, which in turn is solely decided and controlled by ‘human 
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nature’. It is human nature that decides the course of action – technol-
ogy provides the environment. When prudence and wisdom do not 
prevail in deploying technology applications, they become disruptive 
and destructive weapons in the hands of the user, adversely impacting 
the user and/or other individuals and the society as well. Further, such 
deployments can disturb or destroy the delicately balanced orderliness 
of nature. At the level of the individual, senseless overindulgence in 
technology applications are already known to inflict harm to the vari-
ous functional regions of the brain, in one way or the other, resulting 
in their mal-adaptations. As long as business and commercial interests 
remain the prime drivers of advancement of technology, as it is the 
situation now, neither publicity of any kind nor any serious research 
investigations or clinical studies on the adverse impacts of technology 
will receive their rightful attention they deserve. Till such time scien-
tific investigations may turn out to be only wild goose chases, because, 
by the time scientists attempt to unravel the full impacts of technology at 
any particular point of its development, the technology itself would have 
leapfrogged to the next level of its exponential advance, creating a host of 
new challenges and unknown impacts. Some of the aforementioned issues 
were discussed in this article series in detail.

I have come across many ‘burnt out’ executives and managers work-
ing in technology-intensive, technology-enabled, workplaces due to their 
being overwhelmed by the constant demands of technology; depressed 
and disillusioned teenagers and young adults because of habituation or 
addiction to internet and extreme use of technology applications; and, 
many of them having the added burden of serious and irreversible neu-
rological and musculoskeletal afflictions of the spine, neck, shoulder, 
elbows or hands. Countless number of children, teenagers, and young 
adults worldwide, helplessly and hopelessly are succumbing to tech-

EKL Sudoku 108
Solution

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

November 2015 Executive Knowledge Lines31



nology abuse and exploitation of various forms which seriously affect 
their career, personal life and/or marriage and family, very often result-
ing in wasted lives and broken homes. Recent reports of the United 
Nations are pointers to the ever increasing dangers of careless overuse, 
misuse and abuse of technology. All the above prompted me to write 
this article series with a view of bringing an awareness about the lurk-
ing dangers of careless overindulgence in technology applications.

There is irrefutable evidence that senseless overindulgence, overuse, 
misuse and abuse of technology in any form is bound to unleash its 
disruptive and destructive power. The greatest challenge of modern 
times then lies in our learning to use technology for beneficial and 
productive purposes, without sacrificing the invaluable gains of the 
natural evolution including social, interpersonal and human values, 
without risking and harming our own mental and physical health and 
that of others, and without disturbing the delicate and sensitive order-
liness of nature. For sure, we are all responsible to make this world a 
better place to live in, to the extent possible by each and everyone one 
of us, and, to let live others too. 

{# Information Technology (IT) has been defined in this article in 
a very broad sense to include the complete spectrum of technologies of 
electronics, communications, computers and information technology. 
Information Technology Applications refer to software and hardware 
applications and products, devices and systems}

(Concluded)
[Dr H. Ganesh, Seattle, WA, USA]

In Forthcoming Issues
• The Home of the Future:  Domestic furniture may soon have a 

mind of its own.
• The Strange World of Ultra-cold Chemistry: The unusual chemi-

cal and physical properties of atoms and molecules at ultra-cold tem-
peratures approaching absolute zero. 

• Successful Aging: Defined  by three criteria: avoidance of disease 
and disability; maintenance of high cognitive and physical function; 
and engagement with life.

• Companies Spending the Most on R&D: The company spending 
the most on  R&D in 2014 was Germany’s Volkswagen, with a total 
of $13.5 billion, just ahead of second-ranked Samsung Electronics, 
who spent  $13.4 billion.  
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Editor Line

Dr H Ganesh, Multifaceted Scientist
Dr HG, as he is popularity known among EKL readers, is a regular 

contributor of scholarly articles for EKL. We are deeply indebted to Dr HG.
During the last 15 years Dr HG was working as Director and 

Head of the business divisions of multinational companies engaged in 
healthcare applications of computers and information technology. Apart 
from his mainstream professional interests Dr HG was associated with 
reputed academic institutions in their academic programs and Computer 
Engineering Departments of leading Universities in cognitive sciences 
research for short periods. In support of his research interests in cognitive 
sciences he has undergone formal education and training in modern 
psychology. An ardent practitioner of yoga and meditation and trainer 
of mindfulness procedures, all of them on scientific lines, Dr HG spends 
most of his time in USA.

Dr HG’s article series‘Information Explosion, The Challenge’ is 
concluding in this issue. Expect a new short series on futurist predictions 
of the shape of things to come in continuation to the article ‘Information 
Explosion, The Challenge’.

The trajectory of evolution of human brain in future will depend on 
several factors. How the human brain is going to cope with and adapt in 
future to the formidable challenges posed by the burgeoning technology 
will be the single most crucial one among them. Application of computer 
based genetic engineering designs, and new inventions and discoveries in 
molecular biology, neurosciences, pharmacology, bionics and synthetic 
biology are some of the other factors. Interestingly it is the advancements 
in information technology that is going to be the catalyst in driving the 
new inventions and innovations in the latter fields too. It is predicted that 
somewhere in the middle of this century, the exponential advancement 
of information technology will be entering its vertical takeoff phase. By 
the turn of this century the very facet of information technology would 
have transformed into a brand new era of technology with very powerful 
and versatile intelligent machines and systems taking over the technology 
landscape and ruling the world! The distinction between human 
intelligence and machine intelligence will be blurred and there will be 
seamless connectivity between the two. Since the impact of all the above 
future developments on the human brain are likely to be very profound 
and vastly different from those of the present day technology, Dr HG has 
deferred writing about the futurist predictions in a separate short article 
series to be published soon in EKL.

N.T.Nair, Chief Editor, EKL
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 EKL in Transition to Digital Domain
Dear well-wishers of EKL,

W e are now living in  the  Digital Era. More and more  domains 
of activity are in th e process of  transition ing to the digital format.  
EKL is no exception ; foreseeing this change early,  we had  launched 
our digital version starting  right  from the first issue of August 2005, 
in parallel with the print edition. Already a good number of readers 
are receiving EKL in digital format every month through their email.  

All over the World ,  magazines are switching over to electronic or 
online editions, stopping the print editions  completely.

Though EKL has no immediate plan of stopping the print version, 
we would like to prepare our  readers to ultimately move to online 
edition as early as possible. The advantages are many: Cost of one  year 
subscription  for online edition is a meagre Rs 150 compared to Rs 400 for 
the print version.

 Here is an attractive proposal to our valued readers:

You  can switch over to online edition of EKL by sending a request 
to us by email or post and we will convert your print subscription to 
online within  two months. Most likely, you may not be required to 
pay any money now, as adjusting the balance amount, if available 
in your account,  may be adequate for some  months.

 email: eklines@gmail.com
 Postal address:

Manager, EKL
Knowledge House
Mathrubhumi Road, 
Trivandrum 695 035
Ph: 0471 2472928

 Looking forward to hear from our valued subscribers about this proposal,

With Best Wishes
EKL Team
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Kanmadam
Medicinal Rock Sweat

Kanmadam is an important element in the Ayurvedic system of 
medicine. It is called shilajit or shilajeet in Sanskrit meaning rock-in-
vincible, salajeet in Urdu and is known by various other names, such 
as mumiyo or mumijo, momia and moomiyo, shargai, mineral pitch 
or mineral wax in English, black asphaltum, asphaltum punjabianum 
in Latin, barahshin, dorobi, baraga shun or brag-shun, chao-tong, and 
wu ling zhi, which also has a meaning as the excrement of flying squir-
rels. The wakhis call it baad-a-ghee  meaning evil’s feces. Mumijo is 
mentioned in the works of Aristotle and Avicenna as a remedy with 
antiseptic and general stimulant properties used in Caucasian moun-
tain regions. Most scientists agree that people observed wounded ani-
mals frequenting caves with mumijo and so discovered the substance. 

Shilajit is a thick, sticky tar-like substance with a colour ranging 
from white to dark brown found in the Caucasian, Altai, Himalay-
an and Gilgit Baltistan mountain regions. Said to have been redisco-
vered after thousands of years by Himalayan villagers who observed 
monkeys chewing it, shilajit supposedly gave the monkeys impressive 
strength, wisdom and longevity. As a result, the villagers themselves 
started consuming shilajit, and reported several benefits, including in-
creased energy, improved quality of life, allergy relief, diabetes relief, 
increased sex drive, improved memory and cognition and a reduction 
in digestive problems. Shilajit essentially became widely known as a 
cure-all among practitioners of traditional medicine. Once cleaned 
of impurities and extracted, shilajit is a homogeneous brown-black 
paste-like substance, with a glossy surface, a peculiar smell and bitter 
taste. Some scientific studies have confirmed the medicinal properties 
of shilajit.

Practitioners of folk medicine consider shilajit to have several be-
neficial effects when consumed. It is composed of decayed and com-
pressed vegetable matter, and is often gathered from among the rocky 
mountainous areas around the world. Its colour depends on its com-
position. For use in Ayurvedic medicine the black variant is considered 
the most potent. Shilajit has been described as 'mineral oil', 'stone oil' 

Med Line
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The “Ultimate” Battery in the Making 

Rechargeable More than 2000 Times

Energy Line

 A new lithium-oxygen or lithium-air battery with very high en-
ergy density, more than 90% efficient, and, to date, can be recharged 
more than 2000 times, has been demonstrated in the lab by research-
ers from the Univ. of Cambridge. These batteries have been touted as 
the 'ultimate' battery due to their theoretical energy density, which 
is ten times that of a lithium-ion battery. Such a high energy density 
would be comparable to that of gasoline - and would enable an elec-
tric car with a battery that is a fifth the cost and a fifth the weight of 
those currently on the market to drive from London to Edinburgh, a 
distance of around 535 km on a single charge.

The trial battery relies on a highly porous, 'fluffy' carbon electrode 
made from graphene (comprising one-atom-thick sheets of carbon at-
oms), and additives that alter the chemical reactions at work in the bat-
tery, making it more stable and more efficient. While the results, reported 
now, are promising, the researchers caution that a practical lithium-air 
battery still remains at least a decade away.

 [For details: http://www.cam.ac.uk/research/]

or 'rock sweat', as it seeps from cracks in mountains due mostly to the 
warmth of the sun. There are many local legends and stories about its 
origin, use and properties, often wildly exaggerated. Practitioners of 
ayurveda, the traditional Indian system of medicine, consider shilajit 
to be a crucial substance with a variety of therapeutic effects attributed 
to it. It has been reported to contain at least 85 minerals in ionic form, 
as well as triterpenes, humic acid and  fulvic acid. 

It is still unclear whether shilajit has a geological or biological ori-
gin as it has numerous traces of vitamins and amino acids. Based on 
currently available studies, the bioactivity of shilajit lacks substantial 
evidence.
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A Quick Look
In this column we take a quick look at some world renowned books & 

magazines and select a few noteworthy sentences, which are given under 
the title: Miscellany...The selection is based on brevity, simplicity,  style, 
information content etc.              

Next, we present pointers to certain most relevant articles appear-
ing in leading magazines like The Economist, TIME, FORTUNE, SPEC-
TRUM, Harvard Business Review, SCIENTIFIC AMERICAN, THE FUTURIST,  
NATIONAL GEOGRAPHIC etc. 

Finally, the highlights of some classic books are also included. Readers 
are also  welcome to send similar items to be included in future issues of 
EKL for the benefit of other readers. (email: eklines@gmail.com)

                                                        - Editorial Team

Art ic les

Misce l lany. . .
• ' For-profit education'  should not be allowed in order to safeguard the 

noble cause of education, says Kishore Singh, UN  special rapporteur 
on education.

• On college campuses in the U.S. and around the world, pets are 
lending a paw to the stressed out students; with many collegians 
reporting depression, anxiety, and other ills, school  officials arrange 
"pet therapy" events to spread cheer and fight stress, especially during 
exams.

•  In 2014 Israeli companies sold around $6 billion of internet-security 
software, equivalent to about a tenth of the entire worldwide sales of 
such stuff.

 Lure of the Lost City:  Technology called Lidar or "light detection and 
ranging" technology is revolutionizing archaeology  by enabling measure-
ment of the  distance light travels to  the ground and back,  for researchers 
to digitally strip away the canopy from difficult to reach forest areas like 
Mosquitia, in Honduras - revealing ancient settlements. 

Magazine: National Geographic October 2015      

 Manufacturing in India:  Indian manufacturing peaked in the mid-
1990s. Can its decline be reversed?    

Magazine: The Economist  August 8, 2015                     
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Books 

 Becoming Steve Jobs: The Evolution of a Reckless Upstart into 
a Visionary Leader 

 Authors: Brent Schlender and Rick Tetzeli,  Journalists  
Publisher: Crown Business 

Steve Jobs, Apple Computer founder,   was 
one of the most compelling and controversial 
characters of  the world of  computing. There  are 
over a dozen  biographies  of Jobs as well 
as  'leadership secrets' books, and more. Steve 
Jobs was not just a man - he was, and remains, 
an industry.

  The book is noted for revealing previous 
publicly unknown events from Jobs' life, such as when in 2009, Tim 
Cook  offered a portion of his liver to Jobs, since both share a rare 
blood type. Jobs responded by yelling, "I'll never let you do that. I'll 
never do that."

 Life’s Greatest Secret: The Race to Crack 
the Genetic Code

 By: Matthew Cobb 
Publisher: Basic Books, 2015  

Life's Greatest Secret is the story of the 
discovery and cracking of the genetic code. 
This great scientific breakthrough has had far-
reaching consequences for how we understand 
ourselves and our place in the natural world.  

  Mathew Cobb recounts the way researchers gradually cracked 
the genetic code—and, indeed, how they came to think of it as a 
code in the first place. The idea, finally described in 1953 by James 
Watson and Francis Crick, that the ordering of chemical bases on 
DNA contains the instructions for life was not obvious, and the tale 
of its discovery takes many turns. By thinking of the genetic code as a 
repository of information, Cobb argues, the study of genetics helped 
to usher in the modern information age.
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Science Line

  In a high-tech, scratch- and   damage-resistant glass like Corning 
Gorilla Glass,  used on more than one billion smartphones and tab-
lets screens, susceptibility to room-temperature deformations has been 
known to exist for a few years. Now researchers from the University of   
California (UCLA) Henry Samueli School of In high-Engineering and 
Applied Science have discovered why such flowing happens and how 
fast.

Using molecular dynamics simulations of different glasses, the re-
searchers showed that high-performance glass can exhibit some long-
term deformations that are proportional to how large the piece of glass 
is. Glass on your mobile phone’s screen might not flow at all in its short 
lifetime, but large screens, such as those for giant TV screens can start to 
flow during the first few months after the glass is manufactured at a tiny 
but perceptible rate, about 10 micrometers per year for a one-meter-
square piece of glass. While rate may seem slow, the effect is enough to 
limit how large these screens can be, according to the researchers  led 
by Mathieu Bauchy, assistant professor of civil and environmental en-
gineering.

“We found that this long-term relaxation is due to the coexistence of 
competitive chemical elements of different sizes in the atomic network 
of the glass, which is known as the mixed-alkali effect,” they added.

The key is the use of two alkali ions, sodium and potassium, in the 
high-performance glass formation process. Sodium and potassium ions 
are typically added into the composition of glasses as their presence 
lowers the temperature needed to form glass, thereby saving energy. 
However, this process and combination of ions with different atomic 
sizes makes glass susceptible to long-term deformations, the researchers 
found.

“Although the origin of the mixed-alkali effect remains debated, 
there are strong evidences that the size mismatch between the alkali 
atoms and the surrounding atomic network acts as a driving force to 
stimulate relaxation,” Bauchy said. “In a sense, any alkali ion that is not 
satisfied with the size of its local pocket will want to jump to another 
one that better fits.”

Corning Gorilla Glass
Scratch- and Damage-resistant
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A new synthetic metal called the microlattice from Boeing stable is 
being hailed as the lightest metal ever made. It is a nickel-phosphorus al-
loy coated onto an open polymer structure which when removed, leaves 
a structure consisting of 100 nanometer thick walls of nickel-phosphorus, 
thus being 99.99% air.

While the structure of microlattice is strong, it is so light that it can be 
balanced on top of a dandelion. It is about 100 times lighter than Styro-
foam and could well be the key component in the future of aeronautical 
design.

Influenced by the human bone structure, Microlattice’s design is  a 3D 
open-cellular polymer structure consisting of interconnected hollow tubes, 
each tube with a wall about 1000 times lighter than human hair.

This arrangement makes the metal extremely light and very hard to 
crush. Additionally, microlattice’s ultra-low density gives it a unique me-
chanical behaviour, in that it can re-
cover completely from compressions 
exceeding 50% strain and absorb 
high amounts of energy.

Direct applications for microlat-
tice  are yet to be settled yet and  Boe-
ing is looking to use it in structural 
reinforcement for airplanes – which could reduce the weight of the aircraft 
significantly and improve fuel efficiency.

[For details: http://www.hrl.com]

Microlattice
 Lightest Metal from Boeing

Material Line

This phenomenon is also considered the source of the “thermometer 
effect.” In the 19th century, most thermometers were made of glass 
containing equal portions of sodium and potassium, and revealed to 
gradually become inaccurate because of the deformation of the glass.

“The next step will be to prescribe optimal glass compositions that 
feature little, if any, relaxation, in order to enable the design of large yet 
stable screens,” he said.

[For details:  http://newsroom.ucla.edu ]
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Tech Line

Streetlight as a  Tool
To Detect Gun Shots

GE Lighting has teamed up with a specialist firm in California, ShotSpotter to 
bring gunshot detection to light fixtures. The arrangement will add gunshot detec-
tion sensors and software to GE’s intelligent LED streetlights.

Technology from ShotSpotter detects and locates gunfire in real time through 
acoustic sensors and software. Alerts are then broadcast to emergency services, pa-
trol cars and even smartphones, with the precise location, number of rounds fired, 
multiple or single shooters, and other valuable situational intelligence. These alerts 
enable response teams to get to the scene quickly and safely in order to aid victims, 
collect evidence and quickly apprehend offenders.

A memorandum of understanding (MOU) between GE Lighting and SST, 
developer of the ShotSpotter crime detection and location suite, will allow GE to 
look into embedding ShotSpotter technology into its intelligent LED streetlights.

The proposed exclusive arrangement intends to add real-time gunfire detec-
tion from ShotSpotter to GE’s Intelligent Environments for Cities solution, which 
features software and sensor-enabled LED lighting powered by Predix, GE’s cloud-
based platform for the industrial internet.

“We’ve entered an era where lighting is so much more than illumination,” says 
Rick Freeman, global product general manager, intelligent devices, GE Lighting. 
“The ecosystem we are building with our Intelligent Environments for Cities solu-
tion is transforming streetlighting into the analytical brain of urban life, and this 
MOU with ShotSpotter gives one more option for cities to unlock new potential 
benefits for their city teams and their residents.”

Communities most affected by gunfire are least likely to call emergency services 
in the event of an incident. It is estimated that only 1 in 10 shootings are reported, 
and when calls do come in, the information is often inaccurate. ShotSpotter is 
already driving meaningful outcomes in cities today. Embedding the technology 
in GE’s streetlights will take its benefits one step further by building it into a city’s 
existing infrastructure. With ShotSpotter sensors embedded into lighting fixtures 
throughout a city, much broader coverage areas will be available at affordable cost.

“ShotSpotter is a proven tool in helping cities across the country address chron-
ic gun violence issues,” says Ralph A Clark, president and CEO of SST. “The City 
of San Francisco, for example, reports an approximate 50% decrease in recorded 
firearms violence since deploying ShotSpotter as part of their gun violence abate-
ment strategy. This partnership with GE will accelerate the adoption of this tech-
nology in other cities by integrating our solution into existing infrastructure in a 
more comprehensive way.”  
[For details:  http://www.shotspotter.com/, http://www.gelighting.com/]
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Books Scan

In this harrowing history of the Hiroshima 
and Nagasaki bombings, Paul Ham argues against 
the use of nuclear weapons, drawing on extensive 
research and hundreds of interviews to prove that 
the bombings had little impact on the eventual outcome of the Pacific War. 
More than 100,000 people were killed instantly by the atomic bombs, 
mostly women, children, and the elderly. Many hundreds of thousands 
more succumbed to their horrific injuries later, or slowly perished of radia-
tion-related sickness.

Yet American leaders claimed the bombs were "our least abhorrent 
choice"- and still today most people believe they ended the Pacific War and 
saved millions of American and Japanese lives. In this gripping narrative, 
Ham demonstrates convincingly that misunderstandings and nationalist 
fury on both sides led to the use of the bombs. Ham also gives powerful 
witness to its destruction through the eyes of eighty survivors, from twelve-
year-olds forced to work in war factories to wives and children who faced 
the holocaust alone.

Hiroshima Nagasaki presents the grisly unadorned truth about the 
bombings, blurred for so long by postwar propaganda, and transforms our 
understanding of one of the defining events of the twentieth century.
Contents

Hiroshima Nagasaki: The Real Story of the 
Atomic Bombings and Their Aftermath  
Author: Paul Ham  
Publisher: Thomas Dunne Books  
Date of Publishing: August 5, 2014

1.  WINTER
2.  TWO CITIES
3.  FEUERSTURM
4.  PRESIDENT as CHAPTER 5 ATOM
5.  THE MANHATTAN PROJECT
6.  CHAPTER 1 SPRING 1945
7.  THE TARGET COMMITTEE
8.  JAPAN DEFEATED
9.  HIROSHIMA 6 August 1945
10.  INVASION
11.  NAGASAKI 9 August 1945
12.  SURRENDER

13.  RECKONING
14.  HIBAKUSHA
15.  WHY
16.  EPILOGUE DEAD HEAT
17.  UNCONDITIONAL SURRENDER
18. TRINITY 21 o CHAPTER 
      12 POTSDAM
19.  MOKUSATSU
20.  SUMMER 1945
21.  TINIAN ISLAND
22.  AUGUSTA 
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Books Scan

This book is dedicated to  our mastery of 
the art of realising all our desires. The greatest 
gift we have been given is the gift of our imagi-
nation. Everything that now exists was once imagined. And everything 
that will ever exist must first be imagined. "Wishes Fulfilled" from Dr 
Wayne W. Dyer,   explores  to take us on a voyage of discovery, where-
in one can begin to tap into the amazing manifesting powers that we 
possess within us and create a life in which all our imaginations become 
a present fact. A meaningful definition of success was offered by Henry 
David Thoreau in the mid-19th century: "If one advances confidently 
in the direction of his dreams, and endeavors to live the life which he 
has imagined, he will meet with a success unexpected in common hours."   
What Thoreau is saying is so important to us today. Be willing to dream, and 
imagine our-self becoming all that  we wish to be. If we  live from those imag-
inings, the universe will align with us in bringing all that you wish for. Keep 
in mind the basic axiom—all that now exists was once imagined. It follows 
then that what  we want to exist for us in the future must now be imagined.  
 In the pages of this book we are taken to these foundations for fulfilling  
our wishes that using your imagination involves more intensity on your 
part than just imagining an occasional wishful thought. You must first 
unlearn some of the ways that you've been misusing or squandering the 
capacity your imagination has for providing you with an unlimited ability 
to manifest all that you desire. Thoreau called it advancing confidently in 
the direction of your own dreams. Unfortunately, most of us have learned 
to do the opposite with our imagination, and instead regularly use it to 
develop mental habits of advancing in precisely the reverse direction of our 
highest dreams for ourselves.
Contents 
The Beginning
PART I: The Higher Aspects of Yourself
Chapter 1: Changing Your Concept of Yourself
Chapter 2: Your Higher Self
Chapter 3: Your Highest Self
PART II: The Five Wishes Fulfilled Foundations
Chapter 4: The First Wishes Fulfilled Foundation: Using Your Imagination

Wishes Fulfilled: Mastering the Art of 
Manifesting
Author: Dr Wayne W. Dyer
Publisher Hay House, Inc. 
Publication Date 12/4/2013
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Journals Scan

A trove of bones hidden deep within a South 
African cave represents a new species of human 
ancestor, scientists announced.  Homo naledi, as 
they call it, appears very primitive in some re-
spects—it had a tiny brain, for instance, and ape-
like shoulders for climbing. But in other ways it 
looks remarkably like modern humans. When did it live? Where does it 
fit in the human family tree? And how did its bones get into the deepest 
hidden chamber of the cave—could such a primitive creature have been 
disposing of its dead intentionally?

This issue  of the magazine presents this story of one of the greatest fos-
sil discoveries of the past half century, and of what it might mean for our 
understanding of human evolution.
Features:
• Wild Heart of Sweden

In the rugged, remote splendor of Laponia, visitors are on their own.
• Congo River

The Congo River is the main road through the heart of Africa—for 
those who dare to travel it.
• Lure of the Lost City

Laser-mapping technology uncovers extensive 
ruins in a Honduran jungle rumored to contain a 
mythic White City.
• Sea Wolves

Beachcombing wolves swim among Canadian 
islands, eating whatever the ocean serves up.
• The Risks of Storytelling

This month, writer Doug Preston shares some of the risks and challenges 
of storytelling in the field.
[Source: EKL Knowledge Centre]

National Geographic
October 2015

Chapter 5: The Second Wishes Fulfilled Foundation: Live from the End
Chapter 6: The Third Wishes Fulfilled Foundation: Feeling It
Chapter 7: The Fourth Wishes Fulfilled Foundation: Your Attention Please
Chapter 8:  The Fifth Wishes Fulfilled Foundation:  Now I Lay Me 
Down to Sleep
Chapter 9: Making It All Come Together
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Journals Scan

According to WHO, there’s a 30 percent 
chance that the air we’re breathing right this 
second is terrible, and the U.S. Environmental 
Protection Agency estimates that terrible indoor 
air costs businesses $60 billion annually - a huge 
sum.  

The bad air heating and air conditioning system could be blamed for 
this, and the fact that one probably has no idea if it’s ever been cleaned. 
Getting all up in them ducts by hand is an enormous and very dirty hassle 
which probably involves partial uninstallation of the ceiling and/or roof, 
or,  unleash a tetrahedral tensegrity robot to do the cleaning job.

Tensegrity robots were originally developed in the context of space ex-
ploration by researchers at NASA Ames.  They're combinations of rigid 
rods and cables that extend and retract to dynamically change the shape 
and size of the robot that they make up, offering inherent compliance 
through a versatile and highly mass efficient structure. There are lots of 
different techniques that tensegrity robots can use for mobility: on more 
or less horizontal surfaces, they can crawl, roll, and even  climb hills. Jef-
frey Friesen, a Ph.D student at the UCSD Robotics Lab, has designed a 
tensegrity robot made of two tetrahedrons specifically for climbing along, 
and even straight up, air ducts. It's called DuCTT, for Duct Climbing Tet-
rahedral Tensegrity. The details are presented in this issue. (http://jacobss-
chool.ucsd.edu/news/news)
Other Features:
• How a Microscopic Supercapacitor Will Supercharge Mobile 
Electronics: Introducing the  Microsupercapacitor which uses laser-etched 
graphene bringing Moore's Law to energy storage - small,  cheap, and it 
packs  one heck of a charge.
• Building a Better  Disease Detective: How a computer model identifies 
the  animals that cause outbreaks.   
• The Booms and Busts  of Molecular Electronics:  Why the molecular 
computer has yet  to materialize.  
• Suiting Up for the Red Planet: Engineers fashion ways to survive on 
Mars.
• Tomorrow’s Space Suit: Personal “Gravity Pack” with standard com-
pact gyroscopes could help astronauts live and work in space.

[Source: EKL Knowledge Centre]

IEEE Spectrum
October 2015
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The Last Word
When a distinguished but elderly scientist states that  

something is possible, he is almost certainly right. When he states that  
something is impossible, he is very probably wrong. 

- Sir Arthur Charles Clarke, (1917–2008), British - Sri Lankan science fiction writer
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