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Editor’s Desk

Trivandrum 1, February ’12ntnair@gmail.com

It is a shopping mall in the suburbs of Switzerland. A large 
number of shopping carts are arranged in an orderly fashion locked 
in their position. When you insert a coin, a cart gets released for 
you to pick up before walking  into the store. When the shopping 
is over  you take the cart back to one of its lines and dock it back 
to position. The coin gets released for you to take back. What is 
the dynamics behind this supposedly simple action?

The carts remain well organised as a chain in the designated 
area; the shopper doesn't expend any money, because he gets his 
coin back after use; there is no need to employ people to monitor 
the carts and arrange them, on a continuous basis, as the job is 
outsourced to the shoppers themselves!

In a responsible society, 
citizens will normally return 
the carts to their positions 
after use. A simple, but 
innovative idea is applied to 
ensure that the cart handling 
is smooth and effective, 
with the coin acting as the 
enabler. Similar is the case 
with metro train tickets in Singapore. The plastic coated ticket, 
after use, can be deposited in any of the designated slot machines 
for a refund of 1$. This makes sure that the plastic is recycled 
and individual commuters do not create plastic waste by throwing 
away used tickets.

In daily life, there is scope for many innovations 
in such down-to-earth applications which 

benefit society. Innovations need not always be 
associated with high-tech domains.

N T Nair, 
writing from Baden, Switzerland
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General

Originally found in South East Asia, Gac fruit has remained a well 
kept secret for centuries, used primarily as a food and medicine in 
countries such as Vietnam and Laos. Known for centuries as one of the 
best fruits to use for various ailments, the Vietnamese people have used 
it to maintain healthy eyesight, increase energy and enhance longevity. 

It is commonly known as Gac, from the Vietnamese gấc or quả gấc 
(quả being a classifier for spherical objects such as fruit). It is known 
as mùbiēguǒ in Chinese and variously as Baby Jackfruit, Spiny Bitter 
Gourd, Sweet Gourd, or Cochinchin Gourd in English.

With its relatively short harvest season limited to December and 
January, making it less abundant than other foods, Gac is typically 
served at ceremonial or festive occasions in Vietnam, such as the Viet-
namese new year and wedding. It is most commonly prepared as a 
dish in which the aril and seeds of the fruit are cooked in glutinous 
rice, imparting both their color and flavor. The fruit is now marketed 
outside Asia in the form of juice dietary supplement thanks to its high 
phytonutrient content.

Gac grows on dioecious vines and is usually collected from fence 
climbers or from wild plants. The vines can be commonly seen grow-

Gac 
The Super Fruit 
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ing on lattices at the entrances 
to rural homes or in gardens. It 
only fruits once a year, and is 
found seasonally in local mar-
kets. The fruit itself becomes a 
dark orange color upon ripen-
ing, and is typically round or 
oblong, maturing to a size of 
about 13 cm in length and 10 
cm in diameter. Its exterior skin 
is covered in small spines while its dark red interior consists of clusters 
of fleshy pulp and seeds.
Nutritional and Medicinal Content

Traditionally, Gac fruit has been used as both food and medicine in 
the regions in which it grows. It is often cooked with rice and is tradi-
tionally served during festive occasions. Other than the use of its fruit 
and leaves for special Vietnamese culinary dishes, Gac is also used for its 
medicinal and nutritional properties. In Vietnam, the seed membranes 
are said to aid in the relief of dry eyes, as well as to promote healthy 
vision. In traditional Chinese medicine the seeds of Gac are employed 
for a variety of internal and external purposes.

Chemical analysis of the fruit suggests it has high concentrations of 
several important phytonutrients. The fruit contains by far the highest 
content of beta-carotene (vitamin A) of any known fruit or vegetable. 
It also contains high levels of vitamin C, vitamin E and lycopene. The 
fatty acids in the aril are important for the absorption of fat-soluble 
nutrients, including carotenoids, in a diet typically low in fat. A food 
supplement made of Gac fruit is sold in the form of soft capsules.

Laboratory testing and scientific research have shown that Gac fruit 
contains: 70 times more lycopene than tomatoes, 20 times more beta-
carotene than carrots, 40 times more vitamin C than oranges and 40 
times more zeaxanthin than yellow corn.

Gac fruit is proved to provide some extremely healthy ingredients. 
The fruit is packed full of nutrients, that for decades, have been known 
to be good for the human body. In fact in South East Asia people have 
known it for centuries and used it sparingly to treat various ailments. 
The fruit is also frequently used as a traditional remedy for arthritis, 
and cardiovascular and macular degeneration. There has also been re-
cent research that suggests that Gac contains a protein that may inhibit 
the proliferation of cancer cells.

[CGS]
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Technology in Horizon

Computational Photography
 Digital Cameras Compute Pictures

A classic example of Disruptive Technology (Courtesy: Prof. Clayton 
M. Christensen of Harvard BSchool) is the digital camera which sent into 
oblivion a number of products and services ruling the photographic 
scene for several decades. With the arrival of digital cameras the film 
based photography had to recede and almost vanish from the scene.

A digital camera has a silicon sensor in the place of the film and a 
small display screen on the back. However, the lens, shutter, the rest of 
the optical components and most of the controls work as in the film 
cameras. The images that come out of the camera also look much the 
same. Now, the combination of digital cameras and computer process-
ing provides major opportunities to enhance and manipulate digital 
images. This is the new field called computational photography, which is 
at the intersection of image processing, computer vision, and computer 
graphics. The research objective of computational photography is to 
allow everyday users to capture better pictures, and to give them the 
ability to easily and creatively manipulate and enhance their pictures.

Computational Photography refers broadly to sensing strategies 
and algorithmic techniques that enhance the capabilities of digital 
photography. The output of these techniques looks like an ordinary 
photograph, but one that could 
not have been taken by a tradi-
tional camera. The basic premise 
is to use multiple exposures, and 
even multiple lenses, to capture 
information from which a pho-
tograph is created. These data 
containing a host of potential 
pictures are converted by special-
ized software into what looks like 
a conventional photo.

The best known example 
of computational photography 
is high-dynamic-range (HDR) 
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imaging, which combines multiple photos shot in rapid succession, 
and at different exposures, into one picture of superior quality. So, 
where a single snap may miss out on detail in the lightest and darkest 
areas, an HDR image of the same scene looks well lit. HDR, once 
a specialised technique employed mostly by professionals, changed 
when Apple added it as an option in its iPhone 4. HDR is just one way 
to splice together different images of the same subject, says Marc Levoy 
of Stanford University, who kick started the field in 1996. Since then, 
aspects of computational photography have moved from academia 
into commercial products.

Focusing images well has been difficult since the beginnings of 
photography in 1839. Three challenges faced by photo-enthusiasts 
are: the difficulty in having to choose what to focus on before clicking 
the shutter, the awkward coupling between aperture size and depth of 
field, and the high optical complexity of lenses required to produce 
aberration-free images.

These problems arise because conventional cameras record only 
the sum of all light rays striking each pixel on the image plane. The 
unified solution proposed to the above problems by researchers is 
to record the light field inside the camera: not just the position but 
also the direction of light rays striking the image plane. The basic 
idea is to use an array of microlenses in front of the photosensor in a 
regular digital camera. The extra ray directional information enables 
unprecedented capabilities after exposure. For example, it is possible 
to compute final photographs that are refocused at different depths, 
or that have extended depth of field, by re-sorting the recorded light 
rays appropriately. Theory predicts, and experiments corroborate, that 
blur due to incorrect focus can be reduced by a factor approximately 
equal to the directional resolution of the recorded light rays. Similarly, 
digital correction of lens aberrations re-sorts aberrant light rays to 
where they should ideally have converged, improving image contrast 
and resolution. Future cameras based on these principles will be physi-
cally simpler, capture light more quickly, and provide greater flexibility 
in finishing photographs.

 [For details: 
http://www.americanscientist.org,

 http://graphics.stanford.edu, 
http://graphics.cs.cmu.edu, 

http://cgg.unibe.ch]
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Data (as defined in section 2(1) (o) of the Information Technology 
Act, 2000) means a representation of information, knowledge, facts, 
concepts or instructions which are being prepared or have been 
prepared in a formalized manner and is intended to be processed, 
is being processed or has been processed in a computer system or 
computer network, and may be in any form (including computer 
printouts, magnetic or optical storage media, punched cards, punched 
tapes) or stored internally in the memory of the computer.

By listing out the varieties of forms (both tangible and intangible), 
the definition has given due consideration to the evolving technology 
over a period of time. Moreover, the definition has used memory in 
the general way and not differentiated between cache and permanent 
memory of a computer system or computer network. 

It is also important to note that if one compares the definition of 
data and computer database (S.3 Explanation (ii)) the difference is 
nominal, if at all.

There is no data protection Act in India. In the absence of 
specific legislation, data protection in India is achieved through the 
enforcement of privacy and property rights. Privacy rights are enforced 
under the Indian Constitution and the Information Technology Act, 
2000 whereas the Indian Contract Act 1872, the Copyright Act 1957 
and Indian Penal Code 1860 protect Property rights. The provisions 
which talk about data protection in IT Act 2000 are Sections 43, 65, 
66, 70 and 72.

Section 43 provides protection against unauthorized access of 
the computer system by imposing heavy penalty. Unauthorised 
downloading, extraction and copying of data are also covered under 
the same penalty. Clause ‘c’ of this section imposes penalty for 
unauthorized introduction viruses of contaminants. Clause ‘g’ provides 
penalties for assisting the unauthorized access. 

Section 65 provides for computer source code. If any one knowingly 
or intentionally conceals, destroys, alters or causes another to do as 
such , he shall have to suffer a penalty of imprisonment or fine upto 
2 lakh rupees or both. Thus protection has been provided against 
tampering of source documents. Sec 66 deals with computer related 
offences. Under this Section, if any person dishonestly or fraudulently 

Data Protection Laws in India 
Current Status

Advantech
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does any act referred to in Sec 43, he shall be punishable. 
Section 70 provides protection to data stored in the protected 

system. Protected systems are those computers, computer systems or 
computer networks which the appropriate government , by issuing 
gazette notification in the official gazette, may declare as a protected 
system. Any access or attempt to secure access of that system in con-
travention of the provision of this section will make the person liable 
for punishment of imprisonment which may extend to ten years and 
also fine. 

Section 72 provides protection against breach or confidentiality 
and privacy of the data. As per this, if any person upon whom powers 
have been conferred under IT Act and allied rules to secure access 
to any electronic record, book, register, correspondence, information, 
document or other material discloses it to any other person, he shall be 
punished with imprisonment which may extend to two years or with 
fine which may extend to one lakh rupees or both.

Thus the IT Act 2000 addresses data protection from the following 
perspectives:-
a)	Criminal offence is recognized when data is unauthorisedly accessed. 
b)	Civil liabilities are recognized when data is unauthorisedly accessed 

or assistance is provided for such access
c)	Accountability and protection during storage or transit are facilitated 

in a legally approved manner. 
d)	Definition of data extends to all forms of digital documents 

including database, audio and video files, digital data stored on 
credit cards etc. 

e)	Grievance redressal mechanism includes “fast track courts”. 
These days companies are relying on the contract law as a useful 

means to protect their information. The corporate houses enter into 
several agreements with other companies, clients, agencies or partners 
to keep their information secured to the extent they want to secure it. 
Agreements such as noncircumvention and nondisclosure are entered 
into by them which contain confidentiality and privacy clauses. In 
addition the Indian Penal Code can be used as means to prevent data 
theft offences. Although offences of theft and misappropriation under 
IPC apply only to movable property computer databases also come 
under their purview as they are movable. 

Upon the footprints of foreign laws, the Personal data Protection 
Bill 2006 was introduced in the Rajya Sabha on December 8, 2006. 
The purpose of this bill is to provide protection of personal data and 
information of any individual collected for a particular purpose by 
one organization and to prevent its usage by other organizations for 
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commercial or other purposes and entitle the individual to claim 
compensation or damages due to disclosure of personal data of any 
individual without his consent. Data controllers have been proposed 
to be appointed to look upon the matters relating to violation of the 
proposed act. 

In April 2011, the Government. of India notified the Informa-
tion Technology (Reasonable security practices and procedures and 
sensitive personal data or information) Rules 2011 under Section 43A 
of the Information Technology Act. It provides that body corporate 
or any person on its behalf shall obtain consent in writing through 
letter or fax or email from the provider of the sensitive personal data 
or information regarding purpose of usage before collection of such 
information. Sensitive personal data or information of a person has 
been defined as such personal information which consists of informa-
tion relating to 
(i) password
(ii) financial information such as bank account or credit card or debit 

card or other payment instrument details 
(iii) physical, physiological and mental health condition
(iv) sexual orientation
(v) medical records and history 
(vi) biometric information
(vii) any detail relating to the above clauses as provided to body cor-

porate for providing service and 
(viii) any of the information received under above clauses by body cor-

porate for processing, stored or processed under lawful contract 
or otherwise

Provided that any information that is freely available or accessed in 
public domain or furnished under the Right to Information Act 2005 
or any other law for the time being in force shall not be regarded as 
sensitive personal data or information for the purposes of these rules. 

The new rules also demand that organizations should take steps to 
secure personal data and offer a dispute resolution process for issues 
that arise around collection and use of personal information. 

On comparing the Indian Law with the law of developed countries, 
it can be seen that we require framing separate categories of data 
having different utility values as the US has. Moreover the provisions 
of IT Act deal only with extraction of data, destruction of data etc. 
Companies cannot get full protection through that which ultimately 
forces them to enter into separate private contracts to keep their data 
secured. A compiled drafting on the basis of US laws relating to data 
protection would be more favourable to today’s requirement. 
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Titanium, described as the metal of the 21st Century, is a lustrous 
white metal with an atomic number of 22. It belongs to the ‘Transition 
Metal’ group in the Periodic Table. When you watch the launch of a space 
shuttle or satellite, you are watching tons of titanium being shot into space. 
The US Space shuttle structure is 85% titanium! It is used extensively by 
the aerospace industry because of its high strength, light weight, and its 
ability to withstand high temperatures. Re-entry could not be possible 
without titanium. The new ‘Dreamliner’ Boeing 787 uses titanium to the 
extent of 15% of its weight. Besides aerospace, titanium finds wide-spread 
use in the military, medical equipment, atomic energy, high technology 
applications, and in consumer goods. Titanium is the 4th most abundant 
metal and 9th most abundant element in the earth’s crust.
History

Discovered by a man of God, 
Rev. William Gregor, in Cornwall, 
England in 1790, and re-discov-
ered 5 years later by the German 
Chemist Martin Heinrich Klap-
worth, the metal was christened 
“Titanium” after the Titans of 
Greek mythology. Over 100 years 

Titanium
Metal of  the Gods

General

There must be a new law to deal with the situation for a person to 
know that the Controller is processing data concerning him. He must 
also know the purpose for which it has been processed. Information 
stored by the owner of the computer must be his property and must 
be protected against the many ways through which such information 
can be misused like unauthorized access and computer viruses. It is a 
fundamental right of the individual to retain private information con-
cerning him as provided under Article 21 of the Indian Constitution 
which says, “No person shall be deprived of his life or personal liberty 
except according to the procedure established by law”. And due to the 
increasing trend of the crime rate in the field, separate legislation is no 
doubt required in this context for better protection of individuals.

[Dr Raju Narayana Swamy I.A.S., Ph.D., 
Secretary to Govt. of Kerala (Youth Affairs)]
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later American chemist Mathew A Hunter succeeded in extracting ti-
tanium metal from one of its ores leading to the first industrial process 
of extraction. The first commercially viable extraction process - the 
Kroll process - was developed by William Justin Kroll in 1946.
Characteristic properties
Low density: Titanium has a density of 4.54 gm/cc, about half of that 
of steel.
Strength: Titanium is as strong as steel, but 45% lighter. It has the 
highest strength to weight ratio of all structural metals.
Flexibility: Because of its low modulus of elasticity, nearly half of 
that of steel, Ti is extraordinarily flexible. Titanium springs back very 
strongly after it has been stressed.
High thermal conductivity: Ti-tanium is a very efficient heat 
conductor.
Low coefficient of expansion: Enables titanium to be used in 
combination with ceramics, composites and glass.
Resistance to corrosion and erosion: Its naturally forming oxide film 
protects titanium against a variety of environments: alkaline media, 
chlorine and other halides, gases, inorganic salt solutions, organic 
acids, oxidising mineral acids, and water. Titanium is also immune 
to microbiologically induced corrosion. It is nearly as resistant to 
corrosion as platinum. The titanium oxide film provides strong 
resistance to abrasion, cavitation and erosion, particularly at high fluid 
velocities.
Refractive index and Opacity: TiO

2 
makes the brightest of the white 

pigments because of its high refractive index. As a powder, TiO
2
 is a highly 

effective opacifier and is used as a filler in paints, paper, plastics, pills, inks 
etc.
Occurrence and extraction:

Titanium occurs naturally in two 
forms, as Rutile (TiO

2
) and Ilmenite 

{(FeTi)O
3
}. Ilmenite accounts for 

nearly 90% of today’s titanium metal. 
Commercial titanium mineral deposits 
are found in many parts of the world. 
Rock deposits are found in Europe, North 
America and South Africa. Extensive 
beach sand deposits occur in Australia, 
Canada, India, China, South Africa and 
USA. India has the third largest deposits 
of titanium mineral as beach sands of the 
southern peninsula.

The beach sands containing rutile and 
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Ilmenite are first concentrated by flotation or electrostatic methods. 
Rutile and Ilmenite are separated by magnetic means. Ilmenite has 
to be upgraded to synthetic rutile before it can be used for metal 
production. A major part of the TiO

2
 produced in the world is used 

for producing titania pigments.
Extraction of titanium from its ores is a very costly process because 

TiO
2
 cannot be converted directly to Ti, using a reductant like carbon. 

Rutile is first chlorinated to produce TiCl
4
, separated from impurities 

and then reduced at high temperatures by a metal like sodium or 
magnesium. This reaction has to be done in an inert atmosphere, and 
the metal is produced as a sponge. The reaction products have to be 
separated by costly vacuum-distillation process. The commercially 
viable Kroll process uses magnesium as the reductant, which is 
recovered from the reaction products. The Kroll process is a batch 
process. The Ti sponge produced by the Kroll process is then cleaned 
and remelted to get solid titanium metal. Since molten titanium is 
highly reactive to most materials, it has to be melted in vacuum in a 
water cooled copper vessel. Titanium sponge is pressed into electrodes 
which are then melted in a vacuum arc furnace; the molten metal 
collects in a water-cooled copper crucible, and solidifies into ingots. 
The commercial purity titanium may be used as such or remelted 
along with alloying elements to get titanium alloys with improved 
strength and other properties.
Uses

Aerospace industry is the largest consumer of titanium. Almost 
76% of the metal produced is used by it. The remaining 24% is 
used by defence services, chemical processing, marine, medical, 
power generation, sporting goods, and consumer goods industries. 
Architecture, construction, automotive, desalination, chloralkali, 
petroleum refining, atomic energy, pulp and paper, food and 
pharmaceutics are some other user industries. Many consumer goods, 
for example, watches, spectacle frames, cameras, bicycle frames, and 
jewellery contain titanium. The ability of titanium to be anodized to 
produce beautiful colours makes the metal attractive to jewellery. Many 
high-technology articles like electromagnets, computers, and optical 
systems use this metal. Titanium is used in metal matrix composites, 
and in making Ferro titanium and titanium aluminides. Biological 
compatibility makes titanium highly suitable for prosthetics and other 
bio implants. Titanium burns in the air and is the only metal which 
burns in nitrogen. It is used in fireworks.

Titanium has been dubbed the “wonder metal”, “metal of the 
future” & “strategic metal”. In spite of all the qualities, titanium has 
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not become a popular metal. The high cost of production cripples 
its ability to compete with aluminium or stainless steel. Titanium is 
5 to 18 times costlier than aluminium and 10 to 35 times than steel. 
Cost of production must be reduced to make titanium more popular 
and useful. It is heartening to note that at least 30 research projects 
are currently running world over to find cheaper methods of titanium 
production. India has recently become the 7th member of the elite group of 
titanium producing countries by starting production of titanium sponge 
at the Chavara plant of Kerala Minerals & Metals. Let us hope that the 
“God’s own country” will become a significant producer of the “Metal of 
the Gods” in future.

[Dr. T.K.G. Namboodhiri 
Prof. of Metallurgical Engineering (Retd.), Banaras Hindu University]

For over 100 years, vehicles have been 
rolling along on pneumatic tyres- cushions of air 
encased in rubber. Now, totally new designs by 
largest tyre manufacturers of the world, Michelin 
and Bridgestone are likely to change the tyre scenario. Michelin's Tweel 
Airless Tyres (name coined from the words tyre and wheel), do not use a 
traditional wheel hub assembly. A solid inner hub mounts to the axle which 
is surrounded by polyurethane spokes arrayed in a pattern of wedges. A 
shear band is stretched across the spokes, forming the outer edge of the tyre 
that comes in contact with the road. The tension of the shear band on the 
spokes and the strength of the spokes replace the air pressure of a traditional 
tyre. The Tweel looks like a large, futuristic bicycle wheel.

Bridgestone has also now announced the development of a non-
pneumatic (airless) concept tyre with its resin made of a plastic that can be 
repeatedly recycled - better for the environment.

Once commercially introduced, the impact of these tyres on existing 
businesses may be phenomenal: No more air valves, no more air compressors 
at petrol pumps, no more repair kits, no more flats...

[For details: www.toxel.com, http://www.bridgestone.com, 
http://auto.howstuffworks.com]

Airless Tyres
Less Hassles Too
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The hallmark of the Industrial Revolution was the massive substitu-
tion of brawn with brain and the advent of mass manufacturing. This 
Revolution marks a watershed in human history. We saw in the earlier 
section the dominant processes that catalyzed this change that took the 
world by storm.

The technological advances were not without certain disruptive 
social consequences, either. Large and expensive machinery produced 
better products at lower cost than earlier handcraft methods. Railways 
and farm equipment increased the productivity of the farmer, which 
was not necessarily a blessing to the farmers as prices of commodities 
declined and decreased their revenue. The installation of machines re-
quired capital, arranged by those who had access to financial resources. 
Capital - intensive industries employed workers who owned no tools 
and had few skills. Ownership of the tools was separated from the 
workers. They were merely hired to use the tools owned by others 
and were powerless in their choices as to their working hours, wages, 
or other conditions of employment. This led to an alienation, social 
inequalities and political crises. It was, indeed, this situation that trig-
gered radical advocates of social change like Marx and Engels. Farmers 
and industrial workers represented a force that began to coalesce into 
new movements. This led to formation of labour unions and the ap-
peal of ideologies and reform strategies that characterize the labour 
movement.

Despite the few disruptive social consequences such as factory 
system, decline in commodity prices and emergence of huge cities, 
Science and Technology, no doubt, brought many positive social 
benefits. Advances in medicine improved longevity. Travel became 
faster, more comfortable and cheaper. Refrigeration and rapid 
transport of food products offered a more varied diet, less depend-
ent on local supply. Cheaper and more efficient printing promoted 
literacy. Water supply, sewer system and public lighting improved 
quality of city life. Sewing machine and typewriter opened new av-
enues in women’s employment. These benefits were available virtually  

Technology
Through the Ages - Part IX

Technology in Perspective
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to the whole populace. Meanwhile, middle classes such as physicians, 
lawyers, engineers, managers, academics and journalists, whose em-
ployment depended less on machinery and tools than on their educa-
tion, found new modes of entertainment, comfort and opportunities.

As with the earlier phases of our technological evolution, let us 
glide over the key elements constituting the Industrial Revolution :
Interchangeable Parts: As the use of mechanical devices spread, the 
concept of interchangeable parts acquired great relevance. Interchange-
ability was the key to the expansion of industrialization. Equipment 
could remain in service longer, and could be repaired much more eco-
nomically, simply by the remove-and-replace method of a failed part.
Steam Power: Really a heritage from the 18th century, the Steam 
Engine found its fulfillment as the agent of change during the Indus-
trial Revolution. Its use extended from factories to ground and water 
transportation.
Air Brake: George Westinghouse invented a braking system using 
compressed air in 1869. Brake could be applied simultaneously to all 
the compartments of a train. This new system made railways faster.
Turbine - Water and Steam: This consists of a wheel that is turned 
by injecting steam or directing water to blades on its periphery in an 
enclosed system. This found wide use in generating electricity. Steam 
turbines were used for propelling ships. Benoit Fourneyron (1827) and 
Gustav De Laval (1883) are credited for these inventions.
Steel: Manufacture of tempered steel actually dates back to the Mid-
dle Ages. But the 19th century advances in steelmaking made possible 
production of rails, beams and sheets - the backbone of Industrial 
Revolution. Subsequent development of steel alloys gave rise to new 
materials with different characteristics. Steel made possible Suspension 
Bridges, Skyscrapers, Steel-tipped pens and a host of other things.
Aluminum: This element was separated independently by Hans 
Christian Oersted (Danish) and Friedrich Wohler (German). Later a 
more economical electrolytic method, which consisted in separating 
Aluminum from Bauxite ore containing its oxide, was developed by 
others. Price thus lowered, Aluminum became important in many 
applications, particularly in aircraft bodies. Duralumin is an alloy of 
Aluminum, Copper, Manganese and Magnesium.
Automobile, Internal Combust-ion Engine (2 stroke and 4 stroke): The 
concept of a self-propelled vehicle, a long-cherished technological 
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dream of mankind, was turned into reality by several inventors inde-
pendently. As a propulsion system for a road vehicle, the steam engine 
had drawbacks such as the supply of fuel and water, and particularly 
the high weight-to-power ratio. The 2-stroke 4-stroke engines with 
low power-to-weight ratio were invented respectively by Jean-Joseph 
Lenoir in 1859 and Nikolaus August Otto in 1867. Karl Benz and 
Gottlieb had independently worked on using internal combustion en-
gines for vehicles. The 1886 model Benz using coal gas (also known as 
town gas) and electrical ignition is recognized as the first automobile. 
The Carburetor introduced in 1893 led to the more efficient use of 
vaporized petroleum fuel instead of coal gas. The Dunlop pneumatic 
tyre developed for bicycle was quickly adapted for automobiles. Manu-
facturers introduced a quick succession of improvements in design, 
performance and manufacturing techniques into the automobile. The 
development of interchangeable parts made maintenance and repairs 
simpler. 
Oil Drilling: Around the mid-19th century, there started an intensive 
search for petroleum-based kerosene and the development of oil drill-
ing. Prospectors in the US hit oil strata about 25 meters beneath the 
surface, and extracted oil at the rate of 20 barrels a day using hand 
pumps. Thus began the oil rush. Soon, petroleum-based kerosene 
tended to replace both coal oil and whale oil for lighting. The demand 
for internal combustion engines started only by the end of the 19th 
century. 
Bicycle: Kirkpatrick Macmillan developed the first pedaled bicycle in 
1842 with pedals on the rear wheel. Later chain-driven bicycle became 
immensely popular. The introduction of pneumatic tyre revolution-
ized the scene; there were 300,000 bicycles worldwide by the end of 
the 19th century, rising to 100 million within hundred years. Bicycle 
served as a cheap and reliable mode of transportation for the masses, 
and also for sport and play. By the way, a bicycle can carry more than 
10 times its own weight and can travel 6 times as fast as we can run.
Battery: Alessandro Volta developed the battery around the dawn of 
the 19th century. Then came the rechargeable battery developed by 
John Frederic Daniel in 1836. Gaston Plante invented, in 1859, the 
Lead-Acid battery, the type currently used in automobiles.
Rubber: Natural rubber came from the latex sap of certain trees. It was 
Joseph Priestley who named it “rubber” because it could rub out pencil 
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marks. Rubber would harden and crack in cold weather and become 
sticky in hot weather. This deficiency was corrected by vulcanization 
in 1844 by Charles Goodyear. This stabilization process consisted of 
mixing rubber with Sulfur and heating the mixture, with the result 
that it became stable and yet remained elastic. Hard rubber tyres were 
first used in bicycles. This, in time, led to the development of the 
pneumatic tyres for bicycles as well as automobiles.
Asphalt Paving: Though the use of natural tar (pitch or bitumen) 
for road surfacing was known to the ancient Babylonians, the use of 
Asphalt evolved in the 19th century. 
Electric Motor and Generator:  Based on the principles of Electro-
magnetism, Michael Faraday (British) and Joseph Henry (American) 
are both credited for this momentous development. The underlying 
fundamental principles were consolidated into an elegant theoretical 
framework by the four “Maxwell’s Equations” by James Clerk Maxwell 
in 1873. These equations described adequately the behaviour of elec-
tromagnetic devices understood earlier only through trial and error. 
More significantly, Maxwell’s theory established the familiar light as 
a member of the broad spectrum of Electromagnetic Radiations, and 
formed the basis for the later advances in the field of radio.
Electric Light: Invented by the legendary Thomas Alva Edison in 
1879, the incandescent bulb is among the most momentous of 
inventions. The electrical distribution system pioneered by Edison 
made possible the widespread illumination of homes and workplaces. 
Ironically, Edison never favoured Alternating Current (AC) as having any 
practical value!
Elevator (Lift): Elevators for fr-eight and construction materials were 
known even to ancient civilizations but were rarely used for human 
passengers. The main barrier to the development of the passenger 
elevator was not so much the lift mechanism as matters of safety. Elisha 
Graves Otis solved the safety problem in 1852 by introducing a safety 
catch that would prevent a fall, should the cable break. Otis also pat-
ented an independently controlled steam engine to provide lift. Then  
followed hydraulic elevators. The real advance came with the avail-
ability of electric power.
Hydraulic Jack: Invented in 1812 by Joseph Bramah as sequel to his 
hydraulic, this was used to provide slow lift for heavy loads.

This is certainly not the end of the list. We will see some more the next 
time. (to be Contd.)

[P Radhakrishnan]
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‘Information Technology is all around us and is more and more inte-
grated to our daily routines. Technology advancement in the last decade 
has been fast and has provided us many previously unthinkable devices, 
changed our work and lifestyle, provided new solutions to old problems and 
made our lives easier in different ways’ [1].The urban centers worldwide 
are already taken over by information technology (IT) and it is fast 
extending its reach to the rural areas and even to the most remote 
geographical regions as well. It is all pervasive, everywhere, and in every 
facet of our day-to-day life. IT’s beneficial contributions are phenom-
enal and are realized in all the sectors of the economy, predominantly 
in the service industry, intellectual activities, and management and de-
cision making sectors – For example including those in commerce and 
business, transportation, logistics, mass media and communications, 
entertainment, clerical services, hospitality, insurance, banking, stock 
exchanges, financial services, healthcare, legal services, Government, 
culture, libraries, education, research, scientific establishments, infor-
mation technology and consulting and most definitely in our homes. 
Think of any day-to-day activity, event or environment you are in, 
whether it is in your personal life, at work or otherwise, the chances are 
that you will find a direct or indirect role or influence of IT in there. 
Merging with everyones’ life in myriad ways, it looks as if each and 
everyone in this world is dependent on it, eventhough they may not 
realise its impact in their lives. The dependence is total to the extent 
that it has become difficult to imagine life without it. Obviously a very 
small proportion of the global population only may be outside the ambit of 
influence of IT.

To get a feel for how and why information explosion and overuse 
or misuse of the technology applications affect the human nervous 
system, an oversimplified neurophysiological process model is very 
briefly discussed. During the wakeful hours stimuli from the external 
environment bombard and excite our sensory organs, the eyes, ears, 

 Information Explosion 
A Challenge - Part IV

Info Scan
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mouth, nose and skin continuously and all the time (In addition to 
the sensations of light, hearing, touch, smell and taste we can also 
experience pressure, temperature, pain, joint position and movement). 
The only way we can gather information from the external world 
and thus get to know of our environment is exclusively through these 
sensory stimulations. The sensory stimulations are transmitted from 
the sensory organs as electrochemical signals to the brain. These input 
signals are received in certain categories in the specific regions of the 
brain and are processed separately to decipher the stimuli picked up by 
the sensory organs. Multiple sensory inputs are then appropriately in-
tegrated by the brain enabling us to perceive the message received from 
the external environment. The whole process eventhough appears as 
a very straight forward and simple process, actually is a enormously 
complex, sophisticated and amazing wizardry being executed by our 
nervous system – an unparalleled marvel that is the acme of biological 
evolution. Generally we neither consider nor are aware of these subtle-
ties and take them for granted. In fact under normal circumstances as 
our nervous system keeps doing its job automatically, we are spared of 
the need to consider them.

However many things can go wrong when one or more of the sen-
sory organs receive too much of the stimuli from the external environ-
ment. Under such conditions the sensory organs are overstimulated 
resulting in ‘sensory overload’, i.e., the sensory organs receiving more 
sensory information than their capability to process them. The involved 
sensory organs are fatigued and the individual finds it increasingly 
more difficult to focus on the task at hand. For example, a person might 
be watching television when someone comes in and asks a question; the 
watcher might fail to respond because he or she simply does not register 
it, or realizes the question has been asked but gets confused and doesn't 
know whether to answer the question or concentrate on the television 
[2]. There is an overabundance of visual and auditory stimuli in the 
information age emanating from the innumerable active equipments, 
systems, gadgets and devices, which greatly enhance and amplify the 
already existing overdose of various sensory stimuli in the environment 
and adding very many powerful and altogether new sources and forms of 
sensory stimuli. Sensory information coming from several sources at 
the same time like for example TV on when having a conversation, 
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talking over cellphone while driving a car, working in a computer 
simultaneously listening to the music and sipping a coffee or engaging 
in a electronic or computer controlled game; noisy environments and 
noise or sound from multiple sources such as several people talking 
at once or being involved in a multimedia environment or cellphone 
and internet chat sessions; bright lights or environments with lots 
of movement such as crowds or frequent scene changes on TV or a 
display screen, latenight working on computers, videoconferencing, 
psychedelic, contrast light, electronic or computer controlled music 
and/or virtual reality assisted dance, music and other entertainment 
shows; tactile sensations such as being touched by another person, the 
feel of cloth on skin, the contact with keyboards, touch screens and 
gesture controlled interfaces or interactions with automated/computer 
controlled systems; strong aromas or spicy foods; socializing in large 
groups etc are typical examples of the sources of sensory overload from 
among the innumerable such situations which we encounter in our 
day to day life and activities. Repeatedly subjecting the sensory organs 
to overstimulation and that too for prolonged periods, seriously harm 
these highly sensitive organs. Unexplained fatigue or pain, headaches, 
uneasiness, confusion, irritability, boredom or general disinterest in 
any activity etc are the first level symptoms of sensory overload. 

Our brain is continuously processing the electrochemical signals 
coming from our eyes, ears, nose, mouth, and skin and attempts 
to store the multitude of stimuli pouring into it, in its short term 
memory prior to the central nervous system processing them to make 
sense of what it is all about. The short term memory can hold only 
very small amounts of discrete units of information at a time, before 
it is transmitted to the functional regions of the brain. If the volume 
of incoming sensory stimuli exceeds the limited capacity of the short 
term memory, discrete units of sensory stimuli are lost resulting in 
lack of coherence in the sensory stimuli received. This condition is 
called ‘cognitive overload’. Disorientaion and confusion follows sequel 
to cognitive failure. The central nervous system will have to work very 
hard to sort out this confusion originating in the short term memory, 
unnecessarily creating a very costly and wasteful task overhead for the 
functional regions of the brain, a leading cause of mental strain and 
fatigue. 
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Sensory/cognitive overload has been blamed as one of the major 
causes of innumerable accidents where the concerned individual not 
only injures himself/herself, but most often also harms other innocent 
people around them. Negligent driving due to the driver being deeply 
engaged in cellphone conversation or other activities like listening to 
music has resulted in very many pathetic road accidents in the recent 
past all over the world. The tragic death of a young girl engrossed in 
music with headphones plugged in her ears while crossing a busy road 
in New Delhi, oblivious of what was happening around her (due to 
sensory overload and cognitive failure), was run over first by a bike and 
then by a bus in the recent past, caught the headlines of newspapers 
all over India [3].

Alvin Toffler, a famous writer and futurologist, in his international 
best seller 1970 book ‘Future Shock’ defined the term ‘future shock’ 
as a certain psychological state of individuals and entire societies. 
His shortest definition for the term is a personal perception of ‘too 
much change in too short a period of time’. Toffler opined that society 
is undergoing an enormous structural change, a revolution from an 
industrial society to a super industrial society. According to Toffler this 
change overwhelms people, the accelerated rate of technological and 
social change leaving people disconnected and suffering from shattering 
stress and disorientation - future shocked. Toffler stated that the majority 
of social problems are symptoms of future shock. In his discussion of the 
components of future shock he popularized the term ‘information 
overload’. Alvin Toffler describes information overload as the difficulty 
a person can have understanding an issue and making decisions that 
can be caused by the presence of too much information. The rapid 
progress of Information technology is mainly responsible for this 
transition to super industrial society and the consequent information 
explosion resulting in information overload and future shock. 
[1] fujitsu.com, 2012
[2] Sensory overload, Wikipedia
[3] U.S. tries to curb headphones, India gets wake – up call, Times of 

India, November 22, 2011.                     
 [HG]
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General

In 1614, John Napier discovered the logarithm which made it pos-
sible to perform multiplications and divisions by addition and subtrac-
tion. This was a great time saver but there was still quite a lot of work 
required. The slide rule was invented by William Oughtred around 
1620–1630, shortly after John Napier’s publication of the concept of 
the logarithm. Edmund Gunter of Oxford developed a calculating de-
vice with a single logarithmic scale, which, with additional measuring 
tools, could be used to multiply and divide. The first description of this 
scale was published in Paris in 1624 by Edmund Wingate, an English 
mathematician. William Oughtred of Cambridge invented a circular 
slide rule, and in 1632 he combined two Gunter rules, held together 
with the hands, to make a device that is recognizably the modern slide 
rule. Also known as a slipstick, it is an analog computer which is used 
primarily for multiplication and division of numbers, and also for 
calculating their roots, logarithms, and trigonometric functions.

Throughout the 1950s and till the 1970s the slide rule was the 
symbol of the engineer's profession. It is reported that the German 
rocket scientist Wernher von Braun brought two 1930s vintage slide 
rules with him when he moved to the U.S. after World War II to 
work on the American space program. Slide rules served him perfectly 
well for making quick estimates of rocket design parameters and other 
figures. 

Slide rules come in a diverse range of styles and generally appear in 
a linear or circular form with a standardized set of markings (scales) 
essential to performing mathematical computations. Slide rules 
manufactured for specialized fields such as aviation or finance typically 
feature additional scales that aid in calculations common to that field.

Slide Rule
A Versatile Analog Computer
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In general, mathematical calculations are performed by aligning a 
mark on the sliding central strip with a mark on one of the fixed strips, 
and then observing the relative positions of other marks on the strips. 
Numbers aligned with the marks give the approximate value of the 
product, quotient, or other calculated result.

Most slide rules consist of three linear strips of the same length, 
aligned in parallel and interlocked so that the central strip can be 
moved lengthwise relative to the other two. The outer two strips on 
sides are fixed so that their relative positions do not change.

Some slide rules have scales on both sides of the rule and slide 
strip. A sliding cursor with a vertical alignment line is used to find 
corresponding points on scales that are not adjacent to each other or, 
in duplex (two sided) models, are on the other side of the rule. The 
cursor can also record an intermediate result on any of the scales.

Circular slide rules come in two basic types, one with two cur-
sors, and another with a free dish and one cursor. The dual cursor 
versions perform multiplication and division by holding a fast angle 
between the cursors as they are rotated around the dial. The one-fold 
cursor version operates more like the standard slide rule through the 
appropriate alignment of the scales.

The basic advantage of a circular slide rule is that the widest dimen-
sion of the tool was reduced by a factor of about 3. For example, a 10 
cm circular would have a maximum precision approximately equal to a 
31.4 cm ordinary slide rule. Circular slide rules are mechanically more 
rugged and smoother-moving, but their scale alignment precision is 
sensitive to the centering of a central pivot; a minute 0.1 mm off-
centre of the pivot can result in a 0.2 mm worst case alignment error. 

There are two main types of cylindrical slide rules: those with heli-
cal scales, and those with bars. In either case, the advantage is a much 
longer scale, and hence potentially higher accuracy, than a straight or 
circular rule.

There are still a handful of sources for brand new slide rules. The 
Concise Company of Tokyo continues to make and sell them today. 
And in September 2009, on-line retailer ThinkGeek introduced its 
own brand of straight slide rules. The E6B circular slide rule used by 
pilots has been in continuous production and remains available in a 
variety of models. Proportion wheels are still used in graphic design.

Specialized slide rules were invented for various forms of engineering, 
business and banking. These often had common calculations directly 
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expressed as special scales, for example loan calculations, optimal 
purchase quantities, or particular engineering equations. 

A generic slide rule designed by the US Navy provides insertion 
into a plastic cursor of celluloid cards (printed on both sides) for spe-
cial calculations. The process was invented to calculate range, fuel use 
and altitude for aircraft, and then adapted to many other purposes.

[CGS]
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Learning to delegate was perhaps the most difficult challenge the 
managers faced in managing subordinates performance. A consistent 
theme was how to achieve that critical, fine balance between delegation 
and managerial control. The managers had to decide upon just the 
right length of rope to give subordinates: too short they would feel 
over controlled; and too long they would feel neglected and supported.

Although delegation is one of the most fundamental management 
processes in organizations, most of the managers soon recognized that 
their skill in delegation left much to be desired. They did not fully 
recognize, however, the extent of the problem, which was partly related 
to their feeling dependent on these same subordinates. However, the 
managers realized how poor they had been at delegating, which most 
identified as the hardest part of the transition.

We can discern three primary inhibitors to becoming effective 
delegators. First, as we have seen, they had to learn what it meant 
to be a manager of people, not the task. Most of them had not yet 
recognized this distinction. The learning that managers had to realize 
that being a manager meant to work through others was often a slow 
and painful one. One has to realize that the training we had given 
them was to wean them off the technical side and getting them over 
to the management side, so that they stop trying to tell you how to do 
your job.

The Second Inhibitor was the new managers’ personal preferences. 
They often believed that delegation went against their nature.

In fact, the third Inhibiting factor was personal insecurity. The 
common opinion is that managers are reluctant to delegate because 
they do not want to share or reduce their power. For the new managers, 
reluctance came from a more fundamental insecurity: delegation was 
a threat to their self identity and self esteem. As they fully appreciated 
that being a manager meant placing their destiny in other’s hand, 
many panicked.

Forever and ever before you were the master of your fate. It was the 
ultimate because you had no one to blame but yourself and no one to 
take credit but yourself. You have to trust that they want to do the job 
well and that when you delegate something, it will be done.

The managers had good reason to feel insecure. They had not yet 
learned how to manage their subordinates and hence were not sure 

Delegation and Control
 The New Managers’ Nemesis

Management



February 2012Executive Knowledge Lines27

they had the people management expertise necessary to get their 
subordinates to produce. Delegation truly involved interpersonal 
judgement, taking calculated risks on whom to trust. The managers 
did not know whom to trust. Making these determinations required 
assessing subordinates by three criteria: competence, personal integrity and 
motivation to assume greater responsibility. They did not know how to 
determine whom they could count on. They were not inclined to give 
people the benefit of the doubt, until proven guilty.

Until they felt more confident about their ability to assess 
subordinates’ ability and motivation, they considered it too risky to 
delegate important tasks.

When you are confident and sure of yourself as a judge of human 
character, then you can afford to be trusting.

Once the managers understood the importance and advantages 
of delegation (particularly a more manageable workload and 
developmental experiences for their subordinates), they still had to 
learn how to delegate. They had two primary questions: what to delegate 
to whom and when to follow up or intervene.

The managers gradually learned that their subordinates varied 
exclusively in skill and motivation. They came to see that subordinates 
should be treated differently. Some should be delegated a great deal of 
responsibility and others should not. Eventually, the managers realized 
that in time people could grow and change.

The question of what to delegate was fundamental, relating to 
the managers’ understanding of the managerial role. For them it was 
the more concrete matter of solving a problem, figuring out what 
to delegate to a subordinate. From listening carefully to their ideas 
about delegation, it seemed clear that they were weighing the balance 
between managerial control and prerogative and subordinate rights.

Professionals expect to and should be given substantial operational 
autonomy, but the managers in the beginning obviously had great 
difficulty distinguishing between operational and administrative 
autonomy. Only when they begin to devote more attention to 
managing group performance did they define parameters within which 
their subordinates would work.

In time, however the managers did begin to discern the  
difference between administrative and operational autonomy, they 
began to understand the two essential principles of delegation: the need 
to provide the strategic and administrative constraints within which 
subordinates should operate, and the need to monitor and follow up 
performance based on these parameters.

To reiterate, the critical lessons for the new managers to learn were 
accepting subordinates’ diversity, responding to that diversity, managing 
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the problem employee, and delegation and control. Eventually they 
began to create personal maps for diagnosing the human problems they 
encountered and rules of thumb for resolving them, as they worked 
day by day with their subordinates. The managers had to develop both 
their knowledge and skill in both analysis and implementation. They 
discovered just how complex an analytical task they faced when they 
began to recognize how diverse their subordinates were. The first step 
in managing that diversity was being able to discern key differences.

Exactly how to manage that diversity, the challenges of 
implementation was a dilemma. Once again the managers were 
confronted with the need to manage with the need to manage the 
paradox. It seemed they were struggling to balance three sets of 
tensions: treating subordinates fairly, but as individuals; holding 
subordinates accountable, yet tolerating their mistakes and deficiencies; 
and maintaining con-trol, yet providing autonomy. Balancing these 
required finely honed knowledge and skill that the new managers 
had only begun to acquire. Perhaps, their struggles with delegation, 
a fundamental managerial skill, best exemplified how much they had 
left to learn.

So an effective manager has to be very versatile and adapting to 
the demands that comes up in all specific situations that is leading to 
delegation and control.   

[Ashok Sharma, Keltron]

Forever Friend!
Sometimes in life, you find a special friend. Someone who changes 

your life just by being part of it. Someone who makes you laugh un-
til you can't stop. Someone who makes you believe that there really is 
good in the world. Someone who convinces you that there really is an 
unlocked door just waiting for you to open it. This is forever friendship. 
When you're down and the world seems dark and empty, your forever 
friend lifts you up in spirit and makes that dark and empty world sud-
denly seem bright and full. Your forever friend gets you through the hard 
times, the sad times and the confused times. If you turn and walk away, 
your forever friend follows. If you lose your way, your forever friend 
guides you and cheers you on. Your forever friend holds your hand and 
tells you that everything is going to be okay. And if you find such a 
friend, you feel happy and complete because you need not worry. You 
have a forever friend, and forever has no end.

Can't we also be a forever friend to somebody?
[Sourced by: Susy Mathew]
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Improve your concentration.
Use reasoning and fill  
each row, column and 

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

Solution on page 37. 
[BNN]

EKL Sudoku 63
[Hard ]

7 2 3 6
9 5

2 8 9 7

5 7 1
9 6 1 5 7 8

8 9
9

2 4 1 3

In Forthcoming Issues
w Anodizing: To enhance appearance and other useful properties 

of metals like aluminium, titanium etc.
w The Silk Route: Early Promoter of International Trade.
w Tabletop Computer Identifies User by Shoes: Foot-level cam-

eras do the job.
w Magnetically Levitated Micro Robots: To revolutionise robotic 

arena.
w OLED Panels: To provide illumination at night, but also to 

generate electricity during the day.
w Gossip, not that Bad: Dismissed as salacious, rumour-mon-

gering can be therapeutic, help prevent exploitation and lower 
stress.
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Learning is a multifaceted ability possessed by human beings. 
We learn through direct experience. We also have the ability to learn 
through language without direct experience. This is a unique and 
amazing ability human beings alone seem to possess. For example 
consider a mother telling her child not to touch a hot stove or else 
the child will be burned, ie., the mother implies, if  you touch the hot 
stove then you will be burned. This is a basic ‘if - then’ rule. It looks a 
very simple statement, but actually it is incredibly sophisticated. This 
complex language capabilities is one of the things that has made us the 
dominant species on the planet.

Learning is usually defined as acquiring data, skills and abilities. 
Skill development has to be distinguished from mere acquisition 
of knowledge. Skill is the capability to do. Whereas acquisition of 
knowledge is one of becoming consciously or/and unconsciously aware 
of facts and storing them at the unconscious level. 

Neuro - Linguistic Progra-mming (NLP) is an approach to 
psychotherapy, self help and organisational change. NLP techniques 
basically aim to reprogram (or relearn) our thinking. Specifically NLP 
has made innovative contributions to the practical aspects of learning 
and have evolved highly effective and efficient techniques and tools for 
all forms of learning. The definitions and illustrations below include 
excerpts from the works of Joseph O’ Connor, one of world’s leading 
NLP trainer, consultant and author [1]. 

Learning implies change. Change in mental levels from what we 
are now to where the learning takes us to by study, experience or being 
taught. Learning always involves self - development, ie., learning to act 
differently, think differently and feel differently. We learn all the time. It 
is part of adapting to changing circumstances. In general we do not 
think of this learning. 

All the above depict the result of learning. Let us try to understand 
how do we actually learn. Obviously learning is quite different from 

The Learning Process
Skill Development

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

- Alvin Toffler, Futurologist

General
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Definitions
The English language definitions as well as somewhat more 

practical forms of definitions of ‘Learning’ and ‘Skill’ are given 
below:
 � Learning: The process of gaining knowledge and experience, for 
example studying.

 � Skill: The ability to do something well usually as a result of 
experience and training.

(McMillan Dictionary)                                   
 � Learning – Measurable and relatively permanent change in 
behaviour. Learning itself cannot be measured, but its results can 
be. In the words of Harvard Business School psychologist Chris 
Argyris, learning is ‘detection and correction of error ’ where error 
means any mismatch between our intentions and what actually 
happens.    

 � Skill: An ability and capacity acquired through deliberate, sys-
tematic and sustained effort to smoothly and adaptively carry 
out complex activities or job functions involving ideas (cognitive 
skills), things (technical skills) and/or people (interpersonal skills) 
through experience, instruction or study.

(businessdictionary.com)                                    

education and teaching. Too often education is seen as the teacher 
pouring data into the empty vessel – the student! This is not education 
at all. ‘This presupposition leaves the teacher literally drained and the stu-
dent feeling dependent and knowledge bloated. Examinations can create 
educational bulimics - stuff it in quickly beforehand and then regurgitate 
it at the right time to clear space for the next binge’[1].

The basic premise in NLP is that all changes take place first at 
unconscious level. Then we become aware of it. ‘Conscious’ refers to 
everything that is in present moment awareness. We can hold about 7 
separate pieces of information consciously at any time. ‘Unconscious’ is 
everything that is not conscious. The unconscious can be thought of as a 
storage space for many different thoughts, feelings, emotions, resources 
and possibilities that we are not paying attention to at any given time. 
When we switch our attention we become conscious. The conscious 
is like the rider of a horse, steering and guiding, setting outcomes and 
deciding directions. These then pass into the unconscious and we start 
to take actions to achieve them. The unconscious is like the horse that 
actually does the work in getting to where the rider wants. 
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Simple learning and problem solving take place within a boundary 
of assumptions and beliefs about what is possible and necessary. 
Whereas generative learning brings our beliefs and assumptions about 
the issue into the feedback loop. Human nervous system has amazing 
abilities to learn from the feedbacks of actions. Feedback from our 
actions leads us to question our assumptions. 
Traditional learning involves four main stages [1]:
[1] Unconscious incompetence: The very first stage in which we don’t 
know and we don’t know ‘we don’t know’. If we can drive a car well now, 
check what was the situation in the past. We did not know driving to 
begin with and we were not even aware of it.
[2] Conscious incompetence: Now we practice the skill, but we are not 
very good. We learn fast at this stage, though, because the less we know, the 
greater the room for improvement. We get immediate results.
[3] Conscious competence: This is the stage where we have the skill but 
it has not yet become consistent and habitual. We need to focus more at 
this point of learning. This is a satisfying part of the learning process, 
but improvement is more difficult. The better we are, the more effort 
is needed to make a noticeable gain. If we are not really motivated we 
are more likely to abandon the learning at this point.
[4] Unconscious competence: At this stage our skill has become habitual 
and automatic. We no more have to be thinking about it. This is the goal 
of learning, to put as much of that skill as possible into the realms of 
unconscious competence, so our conscious mind is free to do something else. 
e.g. talking to the passengers or listening to the music while driving a car.

NLP defines a further step above the traditional learning:
[5] Mastery: Mastery is a bold step forward to much more than the 
unconscious competence. It has an extra aesthetic dimension. It is 
not only effective, but also beautiful to watch. When we have reached 
mastery, we no longer have to try, everything comes together in a constant 
flow. We enter a ‘flow state’ [1],[2]. This takes time and effort to achieve, 
but results are magical. We know when are watching a master, because 
although we may not appreciate every facet of their skill, they make it 
look easy. e.g. Look at the participants and medal winners in Olympic 
games; out performing artists and designers and great leaders, 
administrators and scientists the world over; famous writers and 
teachers or the world class entrepreneurs/ technocrats like Dhirubhai 
Ambani, Narayana Moorthy, Akio Morita or Andrew Stephen Grove! 
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They are (were) extraordinary performers who possess(ed) mastery over 
their skills. The difference between ordinary and extraordinary lies in 
the extra length one has to go to achieve the mastery over the skill. 

Learning at any level takes effort and time. It takes about 1000 
hours to reach conscious competency at any worthwhile skill. It takes 
about 5000 hours to reach unconscious competence. And it takes 
about 25,000 hours to reach mastery. 

A good teacher/trainer can make the learning effective and efficient 
for us – by keeping our motivation high, dividing the work into 
manageable chunks, giving us a constant series of small successes, 
keeping us in a good emotional state and satisfying our intellectual 
curiosity about the subject. They will also be competent themselves 
in the area they are teaching/training us and act as good role models 
themselves. Apart from imparting the knowledge, a good teacher/ 
trainer will also give us the right strategy for learning.

Neuro - Linguistic Programming Modelling is an effective tool for 
accelerated learning. In accelerated learning we go directly from stage 
one to stage four, bypassing the conscious stages. The beauty is that 
NLP tools and techniques not only empower us to achieve uncon-
scious competence but mastery also [1].

‘Anyone who stops learning is old, whether at twenty or eighty’ opined 
Henry Ford. Right learning from the day we are born into this world, 
through out the life, is the only option we all have for living a happy, 
successful and fulfilling life. Nurturing a child like curiosity is an 
insurance against ageing of the mind and in helping to preserve the 
motivation to keep learning lifelong. When curiosity is at a low ebb 
indifference, disinterest and boredom sets in, signalling the start of 
mental decay. Erratic, faulty and/or deficient learning in the early 
childhood leads to defects in thinking and behaviour with disastrous 
consequences later in life. Further it dampens the curiosity and hence 
the motivation to learn further. The antidote to this situation is to 
reprogram the erratic thinking, regenerate the sense of curiosity and to 
learn afresh healthy behaviour and productive skills. 
[1] NLP Work Book, Joseph O’ Connor, Harper Collins Publishers / 

Thorsons , 2001
[2] ‘Emotions & Human Behaviour, Mysteries of Human Mind ’, EKL 64, 

November 2011.

  [Dr H. Ganesh]
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A Quick Look
In this column we take a quick look at some books and articles 

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

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

- Editorial Team

Classy  Express ions

•	 Local efforts against litter are mushrooming.

•	 A liberal education understands societal needs and works toward 
the intersection between what is possible scientifically and what is 
desirable socially.

•	 The moving spirit behind the campaign is a high-tech entrepreneur 
who has devoted himself to a worldwide blitz on trash.

•	 Steve Jobs - a tireless innovator and visionary thinker behind the 
inventions that transformed our lives.

Books

 Brainsteering
A Better Approach to Breakthrough Ideas
Book by: Kevin P. Coyne and Shawn T. Coyne
Published by: Harper Collins

Whether the goal is to create a billion-dollar 
business, fix a broken process, or reduce expenses, 
we all need a steady stream of breakthrough 
ideas. But, we've learned from experience that 
traditional brainstorming doesn't generate them. A better approach - 
Brainsteering - developed by former McKinsey consultants Kevin P. 
Coyne and Shawn T. Coyne takes brainstorming and other outdated 
ideation techniques and "steers" them in a more productive direction 
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by better reflecting the way human beings actually think and work in 
creative problem-solving situations.

 The Business Innovation eBook and the Resource Kit
 Creativity and Innovation in Business 

To Download:  
http://www.innovationmain.com/eBook.html
It is a collection of over 55 best practices, 

case studies, and insights on the current state of 
Innovation in Business at Top Innovators including 
Apple, Google, Netflix, 3M, Proctor and Gamble, 
Johnson and Johnson, Toyota, GE, BMW, Deloitte, 
Frito Lay, IBM, Nike, Starbucks, Southwest 
Airlines, Microsoft, Dell, Intel and others. Through pertinent articles, 
this innovation eBook provides real-world examples on how the Top 
Innovators innovate and grow their business successfully time and 
again, especially during economic cycles.

Ar t i c l e s
 Pressure Relief: This year brings a breakthrough procedure to 

fight hypertension
If your blood pressure is above 140/90 mg Hg, another 12 years 

may be added to your real age - with increased risk of heart attack, 
stroke, more wrinkles, impotence etc. In 2012, a new procedure is 
under trial in U.S. using radio frequency energy to zap and disable a 
few select nerves in the kidneys. This has been shown to reduce BP 
by an average of 32/12 mm Hg while keeping the surrounding tissue 
healthy and intact.

Magazine: TIME - 2012 User's Guide, January 9, 2012

 NanoDYNAMITE: Fuel-coated nanotubes could provide bursts 
of power to the smallest systems.
One of the greatest challenges in all of technology right now is 

improving energy storage. The realisation of tiny systems like smart 
dust, cardioverter defibrillators etc. is blocked by the lack of sufficiently 
small power systems today. A solution to this long-standing problem 
is finally within reach - a carbon nanotube-based power source. By 
coating a nanotube in fuel and igniting one end, a combustion wave is 
set off along it, creating a strong electric current.

Magazine: IEEE SPECTRUM, December 2011
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A unique polymeric material that disassembles when exposed to 
low levels of near-infrared irradiation (NIR) and is well-tolerated by 
our body cells, has been tested by researchers at University of Califor-
nia. The new "smart" polymer could be used for noninvasive medical 
and biological applications. 

According to early experiments, the plastic material will break 
down into non-toxic particles in response to lower-power NIR 
light. This may lead to improved treatment of, for example, 
tumors, or improvements in the release of tracing compounds 
and imaging agents for better medical diagnostics applications. 
The visible light which enables us to read this matter is unable to do 
this as the photons are stopped by the skin, but other high wavelength 
photons such as X and gamma rays can easily pass through very dense 
materials, including the body, though they affect tissue in the process 
by ionizing it. Other forms of electromagnetic radiation like infrared 
radiation in significant quantities can cause damage in the form of 
heat.

However, NIR - a non-ionizing form of electromagnetic radiation, 
just beyond the wavelength of visible light - is able to pass through skin 
and up to four inches of tissue. This property of NIR light enables it to 
be of use in NIR spectroscopy and imaging, both of considerable use 
in medicine. In response to lower-power NIR, the plastic material be-
ing explored by the UCSD researchers will break down into non-toxic 
particles. Significantly, this will occur at levels of lower-power NIR 
light exposure which are "biologically benign".

This may enable the construction of "microdevices" such as hydro-
gels able to release medicinal compounds to surrounding tissues, at 
precise locations and timings, which could lead to improved treatment 
of, for example, tumors, or improvements in the release of tracing 
compounds and imaging agents for improved diagnostics.

The researchers are working on synthetic and engineering strategies 
to create bio-materials that are even more sensitive to NIR irradiation. 

[For details: http://www.photonics.com, 
http://health.universityofcalifornia.edu]

Science in Perspective

'Smart' Plastic Material
New Uses in Medicine
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The damage caused by a stroke is long-lasting, leading to weakness 
or loss of movement in one side of the human body. Many people 
will need a significant period of rehabilitation and physiotherapy to 
recover. The amount of movement and independence people are able 
to regain is highly variable, so researchers are looking at extra therapies 
to aid recovery.

Strokes are thought to cause a loss of connectivity in the region 
of the brain involved in movement of the affected side of the body. 
The brain appears to respond by recruiting many other areas of the 
brain to try and do the same job.  Small electric currents applied across 
regions of the brain can improve hand movements in recovering 
stroke patients for a short period, as per an Oxford University study 
by lead researcher Dr Charlotte Stagg. A significant 5 - 10 per cent 
improvement in patients' response times in making hand movements 
was observed after this. The researchers are hopeful that developing 
this brain stimulation technique further may provide a useful addition 
to standard physiotherapy in helping the recovery of stroke patients.

"Patients certainly noticed them, but they were short-lived. 
However, we are very hopeful that daily brain stimulation would lead 
to long-lasting improvements," says Dr Stagg.

HealthScape

Stroke Recovery 

Using Tiny Electric Currents 

EKL Sudoku 63
Solution

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

Calories & Corsets 
A History of Dieting Over 2,000 Years 
Book by: Louise Foxcroft
Published by: Profile Books Ltd. London

The diet industry is $55 billion-a-year 
big (Feb. 2010), globally and Americans 
alone spend $40 billion a year on weight-
loss programs and products. Like astrology 
predictions, this industry also sells hope to 
desperate, obesse people. Players in the industry 
include weight loss franchises, food companies, pharmaceutical firms, 
the diet book industry, dietary supplement suppliers and a host of 
such others. But their claims are not to be believed in full, says Federal 
Trade Commission of U.S.A. According to a 2006 study reported in 
The New England Journal of Medicine, most people who participate 
in weight-loss programs “regain about one-third of the weight lost 
during the next year and are typically back to baseline in three to five 
years.”

Foxcroft's book, though full of startling anecdotes, is written with a 
specific purpose. According to her, over the years, obesity stopped being 
a problem for the affluent and became associated with the eating habits 
- fast food, high calories, poor nutrition - of the less well-off, as well. The 
first surprise in this book is just how ancient the desire to lose weight is. 
We tend to think of acute body-consciousness as a modern phenomenon, 
but our ancestors seem to have been just as preoccupied with image. 
The book describes a centuries-old battle stories against obesity. Many 
of the practitioners who offered sensible advice knew from personal 
experience that there was no fast route to losing weight and keeping 
it off. 

The book presents an enlightening social history of how we have 
tried (and failed) to battle the bulge over two millennia. Today we 
are urged from all sides to slim down and shape up, to shed a few 
pounds. The media's relentless obsession with size may be perceived as 

A Taste of  EKL 
Please visit the EKL website below 

 to read selected contents 
from back issues:

www.knowledgelines.com
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a twenty-first-century phenomenon, but as historian Louise Foxcroft 
shows, we have been struggling with what to eat, when and how much, 
ever since the Greeks and the Romans first pinched an inch. Well 
researched, and sometimes shocking, "Calories and Corsets" tells the 
epic story of our complicated relationship with food, the fashions and 
fads of body shape, and how cultural beliefs and social norms have 
changed over time. Foxcroft reveals the extreme and often absurd 
lengths people will go to in order to achieve the perfect body, from 
eating carbolic soap to deliberately swallowing tapeworm. This unique 
and witty history exposes the myths and anxieties that drive today's 
multi-billion dollar dieting industry - and offers a welcome perspective 
on how we can be healthy and happy.

In the twenty-first century, it seems obvious that the commercial 
diet industry encourages obsessional attitudes to food that make weight 
loss more difficult. Everyone knows someone who is always on one 
diet or another, without apparent effect or only to pile weight on again 
within a few months. At the end of her book, Louise Foxcroft suggests 
that 'we can't, and shouldn't, remove the story of diets from the story 
of health, but we can do something about the weight of judgement and 
the smear of sin and temptation'. Her recommendations are eminently 
sensible, based on a long-term, balanced, low-carbohydrate app-roach 
which would have been familiar to the healthy ancient Greeks.
Contents:
1. The Price of a Boyish Form
2. The Origin of the Diet
3. Luxury and Sloth
4. Strictly Avoid Frightening Ideas
5. Advice to Stout People
6. Fads and Feeding
7. Keep Your Eyes Open and Your Mouth Shut
8. Half a Grape Fruit and Two Olives
9. Skeletons and Sweater Girls
10. Modern Industrial Dieting

We must not allow the clock and the calendar  
to blind us to the fact that each moment  

of life is a miracle and mystery.

- H. G. Wells
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Books Scan

A Century of Innovation
The Engineering That Transformed Our Lives
Book by: George Constable & Bob Somerville
Published by: Joseph Henry Press

Authors, George and Bob present the great-
est achievements of 20th century engineering 
and narrate how they led to the most remark-
able improvement in living conditions in the 
history of mankind. 

The dawn of a new millennium also repre-
sented an opportunity to pause and reflect on the tremendous ingenu-
ity and invention that marked the previous hundred years. Electricity, 
automobiles, telephones, radio, television, computers... these are a just 
a few of the innovations the decades had introduced all compliments 
of the world's engineers.

Celebrating a century of innovation, the National Academy of 
Engineering and a consortium of professional engineering societies 
present the most significant engineering triumphs of the era. While 
the achievements encompass many dramatic and highly visible 
engineering feats, from the first flight at Kitty Hawk to the birth of 
the Internet, the lineup is largely composed of more commonplace 
advances that had a truly profound and widespread effect on all of 
society. Indeed, most of the achievements profiled in this book are so 
much a part of our lives that we have come to take them for granted. 
But to learn the stories behind these great achievements is to behold 
and appreciate them anew.

Topping the list is electrification. More than half of the Top 20 
would not have been possible without it. Abundant electric power 
helped spur America's economic development and distributed benefits 
widely, from cities to farms. This achievement clearly shines as an 
example of how engineering has changed the world.

But often we take the likes of air conditioning and refrigeration 
for granted even though they have significantly improved our sense of 
comfort and contributed to our physical health, giving us the ability 
to transport and extend the shelf life of food. Radio and television are 
so much more than mere entertainment devices. Indeed, they have 
changed the way we view the world and our place in it. The telephone 
has made the whole planet a smaller but much more connected place 
for all of us. And underlying and enabling many of these technolo-
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	� Highways
	� Spacecraft
	� Internet
	� Imaging
	� Household appliances
	� Health technologies
	� Petroleum and Petrochemical 

industries
	� Lasers and fiber optics
	� Nuclear technologies
	� High performance materials

gies is the computer from room-sized super computers to palm-sized 
devices.

Each chapter details one specific engineering achievement with a 
discussion of the discovery's impact on society and descriptions and 
illustrations of how that discovery "works." Also featured in each 
chapter is a personal reflection by a notable engineer involved with 
the achievement. Among them: Bill Gates, who brought the personal 
computer into our home; Charles Townes, inventor of the laser; Rob-
ert Kahn, one of the originators of the Internet; Bill Anders, the Apollo 
8 astronaut who took the famous Earthrise photograph while in lunar 
orbit; and Wilson Greatbatch, inventor of the pacemaker. The engi-
neers' commentaries capture the excitement, imagination, vision, and 
tenacity that ultimately made each achievement a reality. Timelines 
trace the evolution of the achievements while excellent illustrations 
depict how things actually work. Each accomplishment is presented in 
narrative form with interesting insights. For example: 'Farm machinery 
reduced the labour to produce 100 bushels of corn from 35 to 40 hours in 
1900 to 2 hours 45 minutes in 1999.' 

More than a simple tally of engineering achievements, A Century 
of Innovation is proof positive that the genius and the talent of the 
world's engineers have truly transformed the way people live.

Great spirits have always encountered violent 
opposition from mediocre minds. 

- Albert Einstein

Achievements discussed:
	� Electrification
	� Automobile
	� Airplane
	� Water supply and distribution
	� Electronics
	� Radio and television
	� Agricultural mechanization
	� Computers
	� Telephony
	� Air conditioning and refrig-

eration
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Journals Scan

Scientific American (U.S. Edition)
Third Annual 'World Changing Ideas' 
Special Issue
December 2011

This issue showcases 10 technologies and 
trends that will shape the future. In addition to 
stories on neural microchips, cryptocurrencies 
and nanotech antibiotics, the issue also looks 
at an ambitious project to exploit the growing 
torrent of available data streams to model 
politics, culture, finance, and the environment.
Some samples of the world changing ideas:
	�The Forever Health Monitor - The smartphone can monitor our 
vital signs in real time, alerting us to the first sign of trouble.
	�A Chip That Thinks Like a Brain - Neural computers will excel at 
all the tasks that make regular machines choke.
	�The Wallet in Your Skin - Forget cell phone payment systems - just 
wave your hand to change it.
	�Computers That Don't Freeze Up - People have to manage their 
own time. Why can't our machines do the same?
	�Currency without Borders
	�Crops That Don't Need Replanting
	�Liquid Fuel for Electric Cars
Another topic discussed at length in this issue is about ants. Some 

kinds of ants live in tight-knit colonies containing thousands or more 
of individuals that go to war with other colonies over resources such 
as territory or food. The diverse tactics these insects use incombat can 
be remarkably similar to human war strategies, varying according to 
what is at stake. The ants' capacity for warfare is enhanced by their 
unbreakable allegiance to their colony.
Other contents:
	¾ The Machine That Would 
Predict the Future
	¾ This way to Mars
	¾ Dazzling Miniatures

	¾ After the Deluge
	¾ Hidden Switches in the Mind
	¾ Arm in the Ice
	¾ Speaking out on the 'Quite 
Crisis'

Advances: More news from the frontiers of science, technology and medicine
	) Feel without touching: Primates can now move and sense the 
textures of objects using only their thoughts (Neuroscience)
	) Microwaves and the Speed of Light: New physics tricks for the 
most underestimated of kitchen appliances (Food)
	) A Circuit in Every Cell: Progress for tiny biocomputers (Biomedical 
Engineering)
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Discover
Science, Technology and The Future
January/February 2012

	) Vitamins, Minerals and MicroRNA: The food we eat may control 
our genes (Physiology)
	) Fluid Dynamics in a Cup: Scientists puzzle out when and why 
coffee spills (Physics)
	) Freedom Fighter: Steve Jobs who brought computing to common 
man (Milestone)
	)Why Neutrinos Might Wimp Out: Particles that go beyond light 
speed (Physics)
	) Yawn of Tortoise: Sleepiness and boredom aren't always contagious 
(Behaviour)
	) From Pollen to Polyester: Learn from bees to make sturdy recyclable 
containers in the future (Physiology)

[Courtesy: Dr S.V. Nair, Phoenix, U.S.A.]
(Copy available in EKL Info Library)

Corey S. Powell, Editor in Chief of Discover, 
says about this issue:100 top stories of 2011 in 
science presented here are celebrations of the 
marvellous middle: the open-ended process by 
which scientists chip away at mysteries, refine 
their techniques, and make the world look a 
little different than it did day before.
Highlights of Some Top Stories:
	¾ Altered Immune Cells Block HIV: Stem cells created at University 

of Southern California give rise to an immune system resistant to 
HIV - may bring a functional cure for AIDS.
	¾ The Year's Worst Natural Disasters: A survey of epic floods (Aus-

tralia), landslides (Brazil), droughts (East Africa, China), tornadoes 
(Central U.S.), hurricanes (East Coast), Earthquake & Tsunami 
(Japan)
	¾ Immune Supercells Purge Leukemia: A new technology turns 

leukemia patients' own cells into cancer assassins. It may one day 
help fight other cancers, too.
	¾ The New Physics of Bicycles: American and Dutch engineers 

have devised a bike which shows that what everyone has thought 

Journals Scan
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Looking Back at EKL
•	 Spectrum:	A	Limited	Natural	Resource	 - EKL Jan. 2011
•	 Flax:	Herbal	Food,	Medicine	and	Fibre	 - EKL Dec. 2010
•	 Engineering	the	Human	Parts:	New	Approach	in	Bioengineering

- EKL Nov. 2010
•	 Eyeing	the	Forests:	Through	Satellite	 - EKL Jun. 2010
•	 Science,	Engineering	and	Technology:	Inter-relationships
  - EKL Aug. 2009

Love looks through a telescope; 
envy, through a microscope.

- Albert Einstein

about bicycle self- stability for the past 110 years is wrong. Neither 
gyroscopes nor trail are necessary. Other factors play a role in keep-
ing bicycles upright.
	¾ Did Earth's Gold Come from Outer Space? A colossal meteor 

shower about 200 million years after the Earth's formation depos-
ited the gold, platinum and tungsten we find here, scientists say.
	¾ Coffee vs. Cancer: One extra cup of coffee daily correlates with a 

3 percent reduced risk of a broad range of cancers, as per study by 
Fudan University in Shanghai.
	¾ How Many Species Inhabit the Earth? 8.7 million, not counting 

bacteria; 6.5 m live on land and 2.2 m in the ocean.
	¾ Presenting No-Focus Camera
	¾ First Posthumous Nobel Awarded: Immunologist, Ralph Stein-

man was awarded Nobel for medicine on Monday 3 Oct.'11, but 
he had died the previous Friday.

Some Other Contents:
	¾ The Brain: A long-unrecognised group of neurons in the eye uses 

light not to see but to regulate our daily biological rhythms and 
influence mood.
	¾ 20 Things You Didn't Know About Clouds

[Courtesy: Dr S.V. Nair, Phoenix, U.S.A.]
(Copy available in EKL Info Library)
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Info Bits

In a land mark discovery by 
post-doctoral researcher Andrew 
Gallup and team of Princeton 
University, yawning has liter-
ally been linked to hot-headedness. 
The study explains that while 
yawning frequencies are seasonal, 
people are less likely to yawn 
when the heat outdoors exceeds 
body temperature.

Thus, yawning, once consid-
ered a characteristic of boredom, 
sleep or fatigue alone, is no more 
so. In fact, the study supports the 
thermoregulatory hypothesis that 
yawning is triggered by increases 
in brain temperature, and that 
the physiological consequences 
of a yawn act to promote brain 
cooling.

The finding that people yawn 
less often in the summer, when 
out- door temperatures often 

exceed body temperature, 
suggests that yawning 
could be a natural brain-
cooling mechanism, 
said the researchers at 
Princeton University 
and the University of 
Arizona.

Yawning may 
help cool the 

Yawning Linked to Hot-headedness 
Not to Boredom

brain through the deep inhala-
tion of cool air and by enhanced 
blood flow to the brain caused by 
the stretching of the jaw.

The cooling effect of yawn-
ing is thought to result from 
enhanced blood flow to the brain 
caused by stretching of the jaw, 
as well as counter-current heat 
exchange with the ambient air 
that accompanies the deep inha-
lation. When applied to real-life, 
the study data is likely to benefit 
a better understanding of some 
diseases and conditions. "Ac-
cording to the brain cooling hy-
pothesis, it is the temperature of 
the ambient air that gives a yawn 
its utility. Thus yawning should 
be counterproductive - and 
therefore suppressed - in ambi-
ent temperatures at or exceeding 
body temperature because taking 
a deep inhalation of air would 
not promote cooling. In other 
words, there should be a 'thermal 
window' or a relatively narrow 
range of ambient temperatures in 
which to expect highest rates of 
yawning.

[For details: 
http://health.usnews.com, 

http://www.princeton.edu]
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The Last Word
Remember not only to say the right thing in the right place,
but far more difficult still, to leave unsaid the wrong thing

at the tempting moment."
 - Benjamin Franklin
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