ANNIVERSARY ADDRESS

NATIONAL INSTITUTE OF SCIENCES AND THE
PRESENT EMERGENCY

by A. N. Kroswa, F.N.1., President, National Institule of Sciences of
India :

(Delivered on December 30, 1962)

Respected Prime Miuister, Fellows of the National Institute of Sciences, Ladies
and Gentlemen:

According to the convention of the National Institute of Sciences, the
"President of the year is expected to deliver an address dealing with the subject
in which he has carried out original research in a manner which scientists in
other fields can readily comprehend. I had planned an address on the ‘ Design
and Construction of Dams’, but in view of the present emergency, I, as Presi-
dent of the National Institute, feel that it will be more appropriate if I speak
and focus attention on how best the services of the National Tustitute of
Sciences, the premier scientific body in the country, can be utilized for mobili-
zing our scientific resources, man-power and effort for the defence of the
country.

Before, however, I proceed with this, I wish to express on behalf of the
Institute and myself our deep sorrow and sense of national loss on the death of
our three Ordinary Fellows and one Honorary Fellow since 31st March, 1962:

Dr. T. N. Ghosh l

Prof. C. Mahadevan - .. Ordinary Fellows
Dr. 8. C. Mitra ‘

and
Prof. Niels Bohr .. Honorary Fellow.

Each one of them was a distinguished scientist, and their life sketches and
contributions to science will, no doubt, appear in the obituary notices of our
deceased Fellows when published. I would, however, like to make a special
mention of Professor Niels Bohr, in whose death the scientific world has suffered
an irreparable loss.

It is & matter for satisfaction and pride for us that our Fellows have won
honours in the International and National Scientific organizations. Prof. 8.
Chandrasekhar, our Honorary Fellow, has recently been awarded a Royal
Medal of the Royal Society. Two of our Fellows, viz. Prof. D. N, Wadia and
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Prof. V. R. Khanolkar, have been appointed National Professors. Dr. K.
Chandershekharan and Dr. C. R. Rao have been awarded jointly the Bhatnagar
Memorial Prize by the Council of Scientific and Industrial Research.

Today we are meeting under the shadow of a grave emergency brought
about by the unprovoked, treacherous and wanton invasion by the Chinese on
our northern frontiers. Ours have been a policy of peace, with friendship
towards all and ill-will towards none. We have befriended the Chinese these
last 15 years and upheld their cause at the United Nations. We had sincerely
believed that the absence of friction, which characterized the relations between
the two countries for over two thousand years,' was a guarantee of continuing
good neighbourly relations. This sudden and mad venture of the Chinese
expansionists has, therefore, come to us as a shock and a disillusionment.
The treachery, the surprise and the massiveness of the Chinese attack and the
initial reverses we have suffered have, however, been a blessing in disguise.
The country has been welded into one almost overnight. It has evoked
instantaneous response among the people, steeled their will and resolve to
throw out the invader, and demonstrated the basic unity and character of the
people. The stories from the battlefield have brought out in epic relief the
wonderful stamina and heroism of our Jawans. Unprecedented enthusiasm
has been generated among the entire population, men, women and children,
all of whom are anxious to do their utmost and are prepared to make any
sacrifice to maintain the freedom of the country. A new seuse of urgency is in
evidence everywhere. The first task now is to give a purposeful direction to
this spontaneous upsurge of enthusiasm, sense of urgency and spirit of sacrifice.

We have now realized that firstly the Himalayan borders no longer offer
us the security which, we felt, they did all these centuries; secondly, that
military strength with deterrent striking power is the only answer to any kind
of ingecurity in the present state of an imperfect world and, thirdly, that we
have to be in a state of preparedness all the time. We must create and keep
in readiness a strong and organized army well equipped with the most modern
weapons and striking power.

The Indian soldier is among the best and the bravest in the world. We
have never lacked courage, but we have been lagging behind in science and
technology and their essential base, education. Modern military power rests
mainly on science and technology, but it must have at its back the efforts of
the whole people in the field, in the factory and in the transport of the prod-
ucts of the field and factories to the front lines and to the civilian population.
Science and technology are the key to better and more production in agri-
culture, industry and war weapons.

We have to remember that for the effective and continuing defence of our
country, we have to strengthen our own military, industrial and agrioultural
base and prepare ourselves to defend the country with our own resources of
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men, food and industrial output and our own equipment. Also, our military
might must be such as to provide an effective deterrent to any aggressor hk:_a,
the Chinese expansionists, who may be tempted to embark on a similar mad
adventure in the future. We may and we must gratefully accept all help in
arms, ammunition and technical know-how from friendly countries during the
present emergency, but that cannot be a continuing affair. We must build up
our own military potential and know-how. We have also to remember that
the present emergency may last for several years.

We cannot expect others to come and defend our freedom.

What can we of the National Institute of Sciences do to help in building
this agricultural, industrial and.military base and keeping scientific and
technological developments up to date ?

The Council of the Institute has, on behalf of the National Institute,
already submitted its Resolution to the President and Prime Minister, placing
at their disposal their scientific knowledge and all other resources. We have
now to consider ways and means of giving a practical shape to this Resolution.

In my last anniversary address I mentioned that Science has two facets,
namely Pure Science and Applied Science or Technology, and that the inter-
play between these two was responsible for all the modern discoveries and their
translation into concrete realities for the benefit of mankind. Research in
pure science leads to new knowledge, but new knowledge to be useful and to be -
able to add to human well-being has to be given concrete shape. Basic re-
search creates new ideas. Engineering research translates these new ideas
into new machines, new techniques and new processes. In that process it
meets new problems which again demand further basic knowledge and thus
stimulates further scientific investigation. This inter-play of science and
engineering goes on and results in mounting developments of still newer ideas
and newer techniques and instruments. The evolution of isotopes, nuclear
power plants, space ships, solar batteries, transistors, computers, etc., has been
the outcome of such inter-play.

Research in pure science is relatively inexpensive. The major expense,
according to thie experience in the USA, the USSR and elsewhere, is in the
research for its application, basic research accounting for about 5 per cent and
applied research for the remaining 95 per cent of the total outlay on over-all
research. In the modern age science and technology have become a decisive
element in the fall or survival of our very civilization. The simultaneous
development of pure science and technology is, therefore, the only way by
means of which the scientists and engineers can faithfully discharge their social
responsibility to the nation.

The inter-play of science and technology assumes over-riding importance
in an emergency like the one facing us at present. In peace time a nation can
wait in patience for the evolution of abstract ideas and their leisurely
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translation into concrete achievement. But in war there is no time to
wait. Discovery and application must advance together and be of immediate
as well as of progressive use in the war effort.

During World War II, which witnessed the greatest advancement in the
fields of pure science and technology, the scientific organizations in the
various countries involved had to do & good deal of rethinking and re-
organization. The scientifically advanced nations consisted of democracies
like the USA and the UK and dictatorships like the USSR and Nazi Germany.
The two dictatorships reorganized science and technology and conditioned
their aims and developments to suit their social and military objectives—one
to further its political ends, and the other to spring on the world a thoroughly
well prepared war. When the war actually broke out, the need for re-
organization of science and technology became apparent to the democratic
countries of Great Britain and the USA and both countries acted quickly.

In both these countries science played a decisive role, not ouly in the
highly specialized fields of warfare and production, but also in almost all
phases of civilian and social life, in feeding and clothing the people and in
keeping them healthy.

The common danger brought about the release of the most secret develop-
ments of one country to the other and secured a scientific liaison batween
the USA and the UK. This was a healthy development not only for the
prosecution of the war, but as the first serious indications of scientists
disregarding narrow national limits in the interest of the higher objective of
world peace.

The outbreak of war changed the attitude of America, the arsenal of
democracy, which brought about awareness that unless science and tech-
nology were recognized and canalized under a planned programme, and all the
resources of Government scientific establishments, research laboratories and
industry were pooled together, quick results would not be possible.

Accordingly a crash programme was initiated under the purposeful and
dynamic guidance of Dr. Vanneevar Bush as the Director of the War-time
Office of Scientific Research and Development. ‘Dr. Bush fathered and
guided the War Science programme so well that, for the first time, research
was put on a highly co-ordinated basis. The work of at least a decade was
compressed into three and a half years. Duplication of effort was greatly
reduced. Instead of many scientists working independently in many direc-
tions towards a single solution, a problem was split up and a crew of experts,
each tops in his own specialized field, worked on portions of it towards a
co-operative result. The research varied from jet planes and new medicines to
radar and atomic energy.” Dr. Vanneevar Bush, a Doctor of Engineering,
from both Harvard and M.LT., organized science to do the war-time job
assigned to him, and he made a success of it.

9B
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In India due to lack of industrial development, backwardness of tech-
nology and the static nature of economy, science remained largely an exhila-
rating hope rather than a field for proud achievement. The World War,
however, brought about a change even in the Indian science. Many advances
were made in the field of chemical research, notably the evolution of solid
fuels to emit intense heat for a period of time, fabrics and other materials
resistant to poisonous gases, processing of cloth to give insulating properties
and warmth of wool, etc. Some of the Indian scientists abroad at that time
were responsible for the invention of the deadly ‘ flame throwers * and researches
in chemical warfare and treatment of tropical diseases.

The goal of defence science is technical superiority in men and machines.
The last war witnessed the emergence of thousands of inventions of military
interest. The science of explosives made undreamt of advance with the
discovery of ‘ chain reactions’. It was found possible to re-arrange the atoms
of solids in such a way as to make them far stronger than steel or any other
substitute yet known. This had a special significance for aeroplane con-
struction. The pride of place, however, goes to radar, a British invention.
It is this which made Germany lose the ‘ daylight Battle of Britain’. Radar
has revolutionized peace-time communications and navigation and has given
rise to a new industry known as electronics. The pilotless plane, the gyro-flux
compass, the jet-propelled plane, had their origin during this war and in its
midst. The U-boat submarine detective devices, the degaussing girdle that
rendered the mines completely innocuous. were also the offspring of science
and technology during this period.

Science and technology also helped to solve the many supply problems.
Quick movement is the essence of action in modern wars, and weight is the
greatest handicap to such movement. Also, troops have to be fed well, kept
clean, and the casualties among them restored. A modern war cannot be
won on the battlefield alone. It is first and foremost a battle of supplies and
production. All these problems were tackled by the scientists and techno-
logists with conspicuous success. The problem of short supply of materials
was solved to a great extent by salvage and substitute. All used-up material
was brought to the scientist and he gave it a new lease of life. Metals, rubber,
old paper, card-board, textiles, rags, ropes, strings, shavings or dust, bottles
and glass, bone and food scraps, containers and an inexhaustible list of so-
called waste material was reprocessed and converted into useful material.
Substitution was as important as salvage. The most sensational productions
of substitution were light metals and alloys, synthetic meat of every known
variety and taste which had a vegetable base, the improved dehydration
process in the field which compressed full meals to the size of pills and tabloids.
‘ Plastics’ covered a whole series of substitute industries like artificial silk,
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rayon, nylon, the new outfit for paratroopers, which is a marvel of lightness,
compactness and comfort.

A new science of electronics developed during the war. It is a steady and
technological application of the electron, one of the three basic ingredients
comprising the atom, the other two being proton and neutron. The electronic
valve of the radar, the modern computer, television, nuclear power are the
products of this new science.

The war-time medical advance was equally spectacular. The develop-
ment of safe and easy blood transfusion technique, the discovery of the water
part of the blood called the plasma, the sulphonamides, penicillin and civicillin
and various other new means of removing the danger of infection, improving
the healing properties and prolonging life, came about in the same period.
Malaria, typhoid, diarrhoea which claimed the highest toll in army life, were
substantially controlled and the Second World War was called the best and
cleanest war ever fought. The medical discoveries made in the course of the
war were legion and many of these discoveries were made not in the sheltered
laboratories removed from the field of battle but in the laboratories of the
battlefield themselves.

The joint efforts of the democracies succeeded in solving many seemingly
baffling problems and conjured up a whole series of new industries which have
since revolutionized production in the post-war era. Their victories on the
medical front were such that the world will forget the slaughter of the war and
will remember the great blessing of health and healing that these have be-
stowed upon mankind.

I have mentioned at some length the achievements of scientific and tech-
nological research during World War II to highlight the importance of need
for rethinking and of reorganizing research activity in the country with a view
to putting research in India on a highly co-ordinated basis. It is only then
that we can hope to accelerate the pace and achieve results in time to meet
the mounting requirements of our defence. In this context there is urgent
need for considering how best the National Institute of Sciences, which has as
its Fellows almost all the top scientists, though not yet all the top engineers
of India, can fit into the scheme of reorganization for research on such a highly
co-ordinated basis.

A large number of Fellows of the National Institute are already serving
the nation in different capacities. But full use is not being made of the entire
scientific talent in the country. There is enough of talent and no end of
enthusiasm, but the scientific set-up appears to be such that talent in most
cases does not find the opportunity or the climate for its full play, with the
result that the scientific effort in the country, which is of no mean order, is
not producing commensurate results.
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Our scientists still crave for acceptance of their papers outside for publi-
cation rather than in India and place greater value on encomiums abroad.
At the same time there is halting recognition from within the country so that
the urge for original and creative research gets damped. If indigenous talent
has to produce results, as it must if the country has to stand on its own,
particularly in matters of defence, then there must be a radical overhaul of
our entire seientific set-up. -

Since the Chinese invasion of our country on 20th October last, Govern-
ment has done a good deal of rethinking and some reorganization. But
perhaps something much more is needed to enlist the active, creative and
constructive effort of the large reservoir of scientific and technological talent
of the country in the prosecution of research on a highly co-ordinated basis.

This is where the National Institute of Sciences can play a really effective
role. As a first step, I would suggest that a small Advisory Board should be
set up for the purpose of locating problems, assessing research potential,
individual as well as laboratory or organization wise, and co-ordinating research
activity throughout India, with special emphasis on defence requirements.
Sugch an Advisory Body should be kept fully informed, by the authorities
concerned, of the many problems as they arise during the emergency. The
Advisory Body may, on its own initiative, discover some, of these problems.
It should then proceed, with the full backing of the Government, to arrange
for the expeditious solution of all such problems.

This Body may have the following responsibilities :

(1) To give advice on such scientific problems as may be referred to it
by the Central Government.

(2) To render advice on its own initiative to the Central Government in
respect of scientific research and research policy as will advance
national interests, particularly during the present emergency.

(3) To locate and spell out problems requiring immediate as well as
those requiring long-term solutions.

(4) To co-ordinate research with a view to getting to Work with the
problems requiring immediate solution and otherwise to direct
research in a purposeful way so as to bring maximum benefit in
the shortest time possible.

(5) To assess the research potential, individual as well as groupwise
and by disciplines, in Government Research Departments,
National Laboratories, Industrial Research Establishments and
Universities ; locate research personnel of outstanding merit ; and,
on the basis of information so available, farm out problems of
research to individuals and teams of workers so that many lines
of investigation can be followed simultaneously towards a
co-operative result in the shortest possible time.
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(6) To bring on its own initiative to the notice of scientists engaged in
research subjects of investigation in their specialized fields,
which are likely to be of potential value to the nation in the
Ppresent emergency. ‘

(7) To undertake such other responsibilities as may be assigned by the
Government. '

The National Institute of Sciences, being an independent entity dealing
with both pure and applied research, could provide direction for this Advisory
Body. The personnel could be drawn from the Fellows of the Institute and
such other Engineers and Scientists outside the Institute who can effectively
implement the programme of research on a highly co-ordinated basis. I would
lay particular emphasis on the inclusion of Engineers with wide knowledge and
‘experience in innovation, construction and production in this Advisory Body
as without intimate inter-play of technology and science, all efforts of pure
research will fail in their immediate purpose of helping the defence effort and
possibly indefinitely delay the achievement of long-term- objectives.

In conclusion, I sincerely hope that the National Institute of Sciences will
soon get statutory recognition, which is its due, through an Act of Parliament.

Today I shall be relinquishing charge of my office as President of the
National Institute of Sciences and handing it over to my illustrious successor
Dr. H. J. Bhabha. I wish to thank the office bearers and the office staff for
their unfailing courtesy, help and loyal co-operation which has made my work
as President relatively light and pleasant.

Jar Hino





