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I am deeply grateful to the Fellows of the National Institute of Sciences of
India who elected me their President. This is the highest honour which they can
bestow upon their fellow-colleagues and 1 am thankful to them for this recognition
of my humble services to science.

The year under review has been a momentous one and the most outstanding
event being the establishment of Indian independence and the re-birth of a really
National Government in India. The scientists have not lagged behind and the last
year’s session of the Indian Science Congress under the presidentship of our national
hero, Pandit Jawaharlal Nehru, was a great success, the memorable feature of that
session being the presence in India of the following delegations; U.K.: Sir Charles
Darwin, Sir Harold Spencer Jones, Prof. P. M. S. Blackett, Sir D’Arcy Thompson,
Prof. L. J. Mordell, Prof. W. Brown, Mr. Phillip Bruce White, Sir Angus Gillan,
Prof. Munro Fox, Sir Arthur ¥leming, Prof. Dudley Stamp; Canada: Prof. W. F.
Hanna, Prof. R. B. Thomson, Dr. T. L. Tanton; U.8.4.: Mr. Albert F. Blakeslee,
Dr. Harlow Shapeley, Dr. E. Newton Harvey, Dr. Ascar Riddle, Dr. W. E. Deming;
France: Prof, J. S. Hadamard and Madame Hadamard; China: Prof. S. S. Chern;
U.8.8.R.; Prof. V. P. Volgin, Prof. E. N. Pavlovsky, Prof. Bolshaikov, Prof. S.
Umarov.

To those who attended the opening session, the event will always remain fresh
and will be remembered by them in their old age as something which will bring
cherished memories of the past. In introducing Sir Harold Spencer Jones, the
Astronomer Royal, to the President, I mentioned his great influence with the
heavenly bodies and his prowess with the god of rain, which had prevented our
meeting from becoming a catastrophe, The words were almost prophetic because
as soon as the inangural ceremony was over, came a thunderous down-pour of rain
the like of which had not been witnessed before in Delhi at that time of the year,
Heavens having helped us at the opening day, the session was a tremendous success,
particularly well attended were the lectures by foreign delegates which roused a
great deal of enthusiasm amongst the peoples of India. Even the Russians and the
Americans remarked that they had never seen such enthusiastic crowds at lectures
of a scientific character.

Two more notable events have taken place. First of all, the Prime Minister
whose interest in science is well known, has agreed to be the President of the C'ouncil
of Scientific and Industrial Research and the Scientific Consultative Committee.
Secondly, he has become one of us as we elected him a Fellow of the National Institute
of Sciences of India, under Rule 7.

With the great change in the outlook of political India, events in the world of
science are bound to march forward. It is no doubt true that the political develop-
ments and rioting which followed the partition of India brought to a standstill the
programme of development which was in hand particularly in the northern regions.
Our construction programmes of the National Physical Laboratory, National
Chemical Laboratory and the Central Glass and Ceramic Research Institute, were
completely stopped. With great difficulty we are restarting, though slowly. Never-
theless progress has been spontaneous in many directions. In the Ministry of
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Works, Mines and Power, the projects for the development of power by daming
rivers have made vast strides. :
The following projects are well in hand:

Mahanadi Project.

Work has already started. This scheme is expected to cost Rs.47% crores and
will be able to produce 350,000 K.W. of electric energy. Total land expected to be
irrigated when the project is completed is 1-1 million acres.

Bhakra Dam.

Work has already started. This scheme is expected to cost about Rs.65-75
crores and the total land expected to be irrigated will be about 2 million acres.
300,000 X.W. of electric energy are likely to be produced.

Damodar Valley Project.

Work is expected to be started in a few months’ time. The cost of the scheme
is expected to be about Rs.35 crores. 300,000 K.W. of electric energy is expected
to be produced when the scheme is completed. 8 dams are likely to be constructed.

Kosi Project.

This dam is expected to be 800 ft. high, the highest in the world and this will
be able to produce 1-8 million K.W. of power. Work is expected to be started some-
time in 1948-49.

Besides these four projects, several other projects are being actively planned
and work is expected to be started in about a year's time. Some of these are:
Narbada and Tapti projects, Indrawati project and Godavari project.

Possibility of power development in Assam are also under active consideration.

The Central Government maintains a number of institutes for training and
research in agricultural sciences, animal husbandry, veterinary sciences, dairy,
forestry and fisheries. The Government have sanctioned schemes for the expansion
of facilities for research and training in these institutions. The Scientific and
Technical Manpower Committee, about whose recommendations I propose to deal
later, have recommended that the time has come when a co-ordination of agricultural
education and training might be accepted through the creation of an All-India
Agricultural Council. The proposal is now under the consideration of the Govern-
ment. The Indian Agricultural Research Institute is expanding facilities for
training and research in all the major branches of agricultural sciences. The greatest
necessity is felt that facilities for training and research in the basic agricultural
sciences are provided for our young men at the highest level so that it becomes
less necessary to send young men abroad excepting for specialised training in specific
subjects and gaining uptodate experience of technique and ideas abroad. This was
the main purpose for which the Indian Agricultural Research Institute was founded.
I am glad to say that it is expanding now on these lines. During the last year the
Agricultural Department gave serious consideration to the importance of measures
of control of wheat against rust. The serious damage to the wheat crop last year
which meant a loss of more than a million tons of wheat drew the attention of the
Government to the subject. A scheme of research based on the note prepared by
the staff of the Indian Agricultural Research Institute—this note has been published
in Science and Culture—was sanctioned by the Indian Council of Agricultural
Research with a view to effectively controlling rust problem. Very important
work has already been done and the new scheme aims at strengthening the existing
work and expanding further on all India basis the research work on the subject.

Another matter which should receive the attention of all of us is the question
of increased production from land. Two reports concerning soil productivity and
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soil conservation have been prepared and are under consideration of the Indian
Council of Agricultural Research.

For some years, the Council of Scientific and Industrial Research has been
making efforts to bring into being a number of national laboratories. The National
Chemical Laboratory at Poona, the National Physical Laboratory at Delhi and the
National Metallurgical Laboratory at Jamshedpur, have already been planned and
the work of construction has already started. The Central Glass and Ceramic
Research Institute at Calcutta and the Fuel Research Station at Dhanbad are
also busy in completing their building operations. The technological block of the
Central Glass and Ceramic Research Institute is already working. When these
laboratories are ready—they have been unfortunately very much delayed for
reasons over which we had no control—they will constitute some of the finest
laboratories in the world. Meanwhile the research work in these various fields
has also been started at these centres in hired or improvised buildings.

Amongst the new schemes of expansion sanctioned by the Council of Scientific
and Industrial Research may be mentioned the following:—

(1) A nucleus of Building Research Unit which has started functioning at
Roorkee with a skeleton staff and has published results of some interest.

(2) A Road Research Institute at Delhi is being actively planned and attempts
are being made to secure a plot of land for the Institute on the Muttra
Road.

(3) The Council has agreed to the establishment of a Central Drug Research
Institute.

(4) The Council has also agreed to the establishment of a Food Technological
Laboratory.

The Finance Ministry has agreed to provide funds for the effective planning of the
Drug Research Institute and the Food Technological Laboratory.

The Council welcomes the establishment of the Indian Standards Institution.
We are particularly happy as this is a child of the Council which sponsored its
early establishment.

In the field of scientific and technical manpower, the Scientific Manpower
Committee appointed by the Ministry of Education submitted their Interim Report
some time ago. The Final Report is expected to be submitted by the end of February
next. The Interim Report has been considered by the Cabinet and the recommenda-
tions made by the Committee have been generally accepted.

The Committee have recommended measures which the Government should
initiate without loss of time in order to meet, to some extent, the existing shortage
of scientific and technical personnel. These measures relate to—

(i) Expansion of facilities for higher scientific and technical cducation and
training;
(ii) Medical education and training;
(iii) Scientific and industrial research and tralmng,
{(iv) Industrial training;
(v) Technical training for Defence Services.

The Committee are of the opinion that the present facilities for scientific and
technical education are utterly inadequate and in order that the immediate needs
of the country for scientific and technical personnel may be miet in as short a time
a8 possible, it is necessary for the Government to initiate measures which may start
bearing fruit within a year or two. The Committee have expressed the opinion
that there should be a fourfold increase in the output of technical personnel so that
industrial progress may be possible.

The Committee have recommended that for an immediate improvement in the
out-turn of scientific manpower the Government should utilise the existing sources,
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viz., universities, special institutions and the industrial concerns, by helping to
create in these places adequate facilities for higher education, research and practical
training. Such help as is to be given should be largely in the form of grants for (a)
the creation of scholarships on a generous scale, (b) the purchase of equipment, and
(c) the opening of post-graduate research departments in the universities which do
not have any at the moment.

Some of the general recommendations of the Committee may be summarised
below :—

(a) Top priority should be given to imports of scientific equipment and appa-
ratus for educational institutions and the Government should allow rebatc on the
import duty on such equipment.

(b) Surplus war material of scientific value should be made available to educa-
tional and research institutions, free of cost as far as possible.

(¢) To facilitate the training of additional workers in institutions and industrial
concerns, the Government should evolve suitable machinery for expediting building
construction at various training centres and also provide necessary funds for the
purpose.

{d) To overcome the great difficulties experienced by the Government in
implementing most of their schemes, the Government should—

(i) permit the administrative departments concerned to make direct
recruitment to scientific and technical posts in special cases instead of
depending on the Federal Public Service Commission;

(ii) create a Scientific Service at par in status and emoluments with Ad-
ministrative Service similar to that created in Great Britain;

(iii) improve the salary scales of teachers especially those engaged in
technical education;

(iv) provide funds to enable institutions to send their experienced staff
overseas to visit important centres of scientific and technical educa-
tion and research;

(v) institute a large number of scholarships for post-graduate and re-
search training in institutions in India;

(vi) permit the construction of buildings for educational institutions through
private agencies;

(vii) delegate a greater amount of power than at present to heads of educa-
tional and research institutions;

{viii) place at the disposal of institutions block grants for implementing the
programme approved by the Government, instead of grants from year
to year;

(ix) consult scientific and technical men at all stages when taking decisions
on technical matters;

(x) take steps towards maintenance of a National Register of Scientific
and Technical Personnel by the Council of Scientific and Industrial
Research through the agency of the National Institute of Sciences
of India.

The keen interest taken by the Prime Minister and the Cabinet of the Indian
Government inspires us with a new hope and it looks as if Science will get a chance
of service. New opportunities and new responsibilities offer themselves to us and
the National Institute of Sciences has to play an important part in building the
New India. ‘

Incipit Vita Nova—here begins a new life. There are moments in the lives
of a nation as well which forcibly recall Dante’s words, for one glimpse of freedom may
spell for a whole people what a glimpse of Beatrice did for Dante. With the ushering
of Indian freedom on August 15, Indian science too cried out in ecstasy—Incipit vita
nova,
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The tasks of scientific education in this country henceforward have to be vastly
different from those assigned to it hitherto. In the past, scientific education has
aimed mostly at equipping a number of people for the profession of teaching, or of
routine testing, whether of a medical variety or of an engineering or industrial variety.
A certain number of such scientific workers were in any case needed to keep the
imperial machine going—to build and-maintain its roads and railways, to run its
communications on modern lines, to serve its armed forces and its administrative
personnel, to man the various surveys for collecting the data needed by the foreign
exploiter. To some extent the people, no doubt, benefited, but undeniably an im-
perialist bias underlay the entire activity. The Geological, Botanical and other
Surveys collected scientific data but they did so inspired by an imperialist purpose.
The linguistic and ethnographic data, collected no doubt often with much skill and
industry, could be used for the imperialist political purpose of indicating the moral
that no nationhood could be claimed for a mere congeries. The scientific Survevs
of India’s resources were primarily inspired by the imperialist purpose of the ex-
ploitation of these resources by her alien rulers. Even scientific research carried
out in India was often not freely available in this country. During the late war
formulae and processes evolved in Indian laboratories were often handed over to other
countries and since they were industrially more developed, they could utilise them
for greater advantage. In a free India science is no longer to be the tool of a foreign
imperialism, and its two great tasks now are to develop Indian scientific talent to
its utmost capacity so that it can make a worthy contribution to humanity’s pool
of scientific thought and knowledge, and to develop India’s resources so that the
lot of the common man in this eountry may be improved. To raise the economic
standards of the common man, it is necessary that the speed of industrialisation be
a good deal accelerated. This would require expansion in the available scientific
personnel and it is among the immediate tasks of scientific education in this country
to meet this demand for enhanced scientific personnel. Indian industrialisation
demands an adequate exploitation of her vast power resources. No one will
contend that today she has the technical personnel she needs for this task. Again,
India will have to develop her science and industry for defence purposes, if she is
to maintain her freedom and to pursue an independent foreign policy, or to pull her
weight in defence arrangements in a commonwealth or a system of alliances. TUnder -
foreign tutelage her scientific workers were not permitted to peep into the secrets of
the War Office. But henceforward it is going to be the responsibility of Indian
science to see that the Indian defence organisations do not suffer for want of scientific
knowledge and scientific personnel.

What is to be the language of science in India? Hitherto science has been
taught and studied in this country, from the secondary school onwards through
English—though there have been laudable efforts to produce scientific terminology
and some scientific literature in Indian languages. The new context would not
permit this state of things to continue. The teaching of science will henceforward
have to be done through Indian languages and our universities and learned bodies
and scientists and teachers must now be called upon to take effective steps to make
this possible without any impairment of efficiency—in fact the efficiency must be
a good deal raised if we are to prove equal to our new big tasks in free India. In
a very few years, we may take it, the teaching in the topmost university classes will
be through Indian languages, though of course those going up for higher studies will
find a working knowledge of one or two European languages essential. Those
engaged in research are sure to find a knowledge of English and other European
languages almost as necessary as they do at present. But there seems no reason
why students in our universities who will be listening to lectures in the science
theatres in their own languages should not have a supply of scientific text-books
in these languages, though for sometime these will necessarily have to be supple-
mented by those in European languages particularly in English. Our universities
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and learned bodies and education departments have to give immediate attention
to the task of producing a supply of scientific text-books and scientific journals in
Indian languages. The task, I should think, is one which would require the offices
of a central co-ordinating agency. The chief hitch at present would be the want
of ready-made scientific terminology. This is a problem that requires very careful
thought and much expert and erudite labour and it must not be decided in a hurry.
The Ministry of Education of the Government of India sometime ago set up a com-
mittee to go into this question; and so also did the National Institute of Sciences.
The Committce set up by the Institute seems to favour, when it informally met,
the retention of English for the time being, as a vehicle of thought for advanced
scientific knowledge, and the retention of the English technical and scientific terms
in scientific writing in Indian languages. Scientific writing in India may have to
be done in a number of languages, but it will be stupendous waste of labour if each
of these sets about coining its own scientific terms—such an enterprise might cost
as much labour as did the Tower of Babel and for science in India its results might
be no more propitious than those commonly associated with that monument.

To have a uniform scientific and technical terminology for all Indian languages
is a desideratum that all interesting themselves in this problem will do well to bear
in mind. In the West the scientific terms generally do not differ much as you pass
from one European language to another. The common ancestry of Kuropean
gcientific thought in that of Greece, and the common acceptance of Latin as the
language of learning during some centuries, have been of great help in creating this
uniformity. The mention of Latin will to many be an inevitable reminder that the
potentialities of Sanskrit with its richness of vocabulary, its facility in new forma-
tions, its having been the mother of Indian languages, and with its religious and
eultural position in India not less important than that of Latin in Christendom—are
no less significant. But that is a question I would much rather not go into here.
For the immediate future I think we have to be content with the English terminology,
though it is plain this is just ‘making do’ and not a satisfactory or final solution of
our problem. We shall soon start looking for such a solution, perhaps a fresh
stocktaking may be necessary after the Constituent Assembly has made its decision
with regard to India’s national language. At the moment all I can say is that we
-must not lose sight of our objectives and they are:

(@) Indian scientific workers must be able to draw upon the world pool of
scientific knowledge, and in repayment of this debt their own scientific work must
be available as a eontribution to this pool in a language which is not too difficult to
learn and may have to be English.

(b) For the free exchange of scientific knowledge among the various centres
in India a uniformity of scientific terminology is essential. It is hoped that the
Fellows of the Institute would give the country a real lead in these matters.

The country has witnessed a catastrophe the like of which has not been seen in
the world in what has followed the partitioning of India. A large number of people
have been displaced and they are all over the place as refugees. Science has not
been safe from this tragedy and a great many scientists of note as well as professors
and students have been rendered homeless. The Government of India in spite of
the vast magnitude of this tragedy have done a great deal to relieve the situation.
The Delhi University has come to the aid of the former Punjab University and
have taken up the Honours Schools in Chemistry and Physics under their auspices.
Attempts are also being made to start camp and double shift colleges so that a large
number of displaced teachers and students may be usefully occupied. A deep
sense of patriotism pervades the country and the rather difficult problem of re-
habilitating medical and engineering students has been satisfactorily solved and all
the medical colleges in India have agreed to divide the Punjab students amongst
themselves. Similarly the Thomason College of Engineering at Roorkee has
absorbed all the Punjab students who were working for engineering subjects, It is
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the prime duty of the National Institute of Sciences to see that these brethren of
ours who have been so displaced are suitably employed. It is much to be regretted
that this premier body of Indian scientists has not yet addressed itself to the solution
of this important problem. T appeal to the fellow scientists who have gathered
here to remember these unfortunate brother scientists and see that any help that is
possible is given to them in their domains.

I cannot conclude this address without saying a word about the practlcal
utilisation of results of research in various fields in the new India. Although
scientific research is a search for truth for its own sake it will be considered an
expensive luxury and no exchequer will vote funds for it unless results of practical
utility or for reducing suffering or poverty were the outcome of our investigations
and while T should not like to minimise the importance of scientific research for
its own sake I must draw the attention of your scientists to the great need of
applying their knowledge to the good and betterment of India.

In this connection, it is perhaps not out of place to point out that the utilisation
and development of research results is a difficult problem in itself to which consi-
derable thought and time has been and is being devoted in other countries parti-
cularly in the United Kingdom, U.S.A., and Canada, ete. It would perhaps be
desirable to describe some of the methods employed in these countries to attract
the attention of the industrialists and potential individual who is likely to use and
derive the ultimate benefit from the research activities. A review of these methods
has recently appeared in the British Commonwealth Scientific Office Memo. No. 525
{United Kingdom Scientific Mission Memorandum No. 66/47 datcd the 25th August,
1947). The British Commonwealth Scientific Official Conference set up in 1946 a
Standing Committee Working Party to determine ways and means of promoting
the utilisation of non-patentable scientific and technical data. The Committee
contacted various American and Canadian agencies to determine methods in opera-
tion in these countries in connection with both patentable and non-patentable
discoveries. Of these the methods found to be most satisfactory and now in general
use are briefly outlined below.

The methods employed by the Federal and State Agricultural Colleges (U.S.A.)
in interesting farmers and others likely to benefit by the implementation of their
results fall in three categories, viz. :

(a) Methods that reach the masses: News stories, circular letters, radio, cinema,
exhibits, bulletins and posters.

(b) Methods that reach groups: General meetings, demonstration meetings,
leader training meetings, extension schools and study courses.

(¢) Methods that reach individuals: Demonstrations, farm and house visits,
office calls, telephone calls and correspondence.

The Bureau of Agricultural and Industrial Chemistry (U.S.A.) has given much
thought to determining the best methods of keeping industry informed and to
getting commeretal firms to develop the laboratory scale results obtained in its
Regional Laboratories. After several vears of experimentation, the Bureau has
found that the best results are obtained by one or more of the following five
methods:—

(a) Demonstration by pilot plants which show to industrialists how the process
can be operated on full production basis. It is the Bureau's experience that if this
course is not adopted then more often than not the potentially interested indus-
trialist will not take the trouble to give a new process a tryout.

(b) Frequently the Bureau enters into a co-operative agreement with industry,
i.e. a firm’s plant is used to develop a process worked out on the laboratory scale
by the Bureau’s staff. To avoid possible jealousy or recriminations from other
potential users, the Bureau wherever possible asks the appropriate industrial trade
organisation to nominate the firm with which it enters into a formal or informal
collaborative agreement,
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(¢) Each Regional Laboratory has one scientist on its staff who devotes his
whole time to liaison work between the Bureau and industry. The liaison officers
keep industry informed of the Bureau’s activities by personal visits and they also
endeavour to determine nature of industry’s problems and utilise the information
so gathered in planning future research programmes of the Bureau. Many large
firms reciprocate by appointing liaison officers who work in the reverse direction.

(d) The Bureau tries to get itself represented on as many trade organisations
as possible. This has been found to be one of the best means of winning ipdustrial
confidence and ensuring interest in the Bureau’s research activities.

(¢) The Bureau makes the fullest possible use of publications, encouraging its
scientists to publish their research findings in a wide variety of recognised scientific
journals.

All these methods and more will hdve to be adopted by us in India to make
science really effective and understandable to masses. Realising the importance
of this aspect the Government of India set up an Industrial Research Utilisation
Committee in 1941, a year after the creation of the Board of Scientific and Industrial
Research. Since April last this Committee has been replaced by an Industrial
Liaison Committee whose functions remain the same as those of the Utilisation
Committee. The success of similar utilisation methods will show even to the lay
Indian public the great advantages of scientific research.

To take one concrete case only, it is estimated that vegetable oil lubricants
valued at Rs.5 crores were produced by the oil companies from the processes worked
out by the Council of Scientific and Industrial Research. The Council did not
derive any direct monetary benefit from this process but if the oil companies made
a nett 10 per cent profit on these, they paid taxes on Rs.50 lakhs profit and if this
figure is worked out it will come to quite a substantial amount. In addition to this
some 50,000 tons of shipping space with its sea freight and handling charges was saved
and if this is calculated, the savings will amount to a handsome figure. Similarly,
antigas cloth valued at over 1 crore of Rupees was manufactured from the Council’s
formula. Here again the Council did not derive any direct monetary benefit but
the indirect benefits to the country’s economy will be found to be considerable.

There are, however, processes in which both direct and indirect advantages are
obtainable and enhance the value of research in the eyes of financially minded
individuals and corporations in the country.

Amongst the indirect benefits may be mentioned the increased earnings in
income-tax, super-tax, excess profits tax and corporation tax, besides provincial
and local taxes, which accrue to the Central Government as a result of the profits
derived by industry from the Council’s processes. To these might be added the
benefits derived by the country’s economy from savings in exchange resulting
from diminution of imports of products developed from several of the processes. In
addition to these the industries and processes developed have provided employment
t0 a considerably large number of men and the provision of this additional employ-
ment of labour brings in its train innumerable benefits which it is difficult to detail.

Before I close, it is my pleasant duty to offer a hearty welcome to the foreign
delegates who are attending the current session of the Indian Science Congress. It
is very gratifying to learn that an Australian Scientific Delegation which is visiting
this country on the invitation of the Government of India for the first time is
expected to be present in Patna in time for the Science Congress. These visits
have amply shown the growing signs of internationalism of science in India and
have proved that science is really international in character and transcends politics.
To these foreign delegates India’s young scientists give the assurance that in the new
India they will prove their altruistic interest in science by constant collaboration
with their colleagues all the world over and by working disinterestedly in the cause
of scientific research and development. It is only through the efforts of the scientists
of all countries that a real United National Organisation can emerge.



