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THE TRAINING OF RESEARCH AND TECHNICAL

PERSONNEL

QINCE the commencement of the year 1944,
) {here have been notable utterances from
the leading statesmen, industrial magnates,
ceonomists and  scientific men regarding post-
war reconstruction of our agriculture and in-
dustry.  There is complete and whqlehgarted
unanimity on the question of the utilisation of
the immense natural resources of the country
with the aid of tools offered by modern science
and technology., In 1938, Lord Rutherford, in
the course of his address to the Silver Jubilee
Sossion of the Indian Science Congress, held
at Calcutta, dealt at considerable length with
the question of organisation of scngantiﬂc re-
scarch in India. He said, “This is in a sense
a seientific age where there is an cver-increas-
ing recognition throughout the world of the
impottance of science to national development.
A number of great nations arc now_ expending
large sums in financing scientific and_mdustrlal
rescarch with a view to using their natural
résources to the best advantage.” The present
war which has since intervened has brought
into prominent reclief the wceaknesses In th;a
agricultural and industrial cconomy of this
country.

In tge course of his Presidential Address to
the Section of Engineering and Metallurgy
Mr. Ghandy drew attention to the position of
Indian industry as compared with those of the
advanced countries. He said, “We are not
able to manufacture aircraft or automobiles.
A proper shipbuilding industry is still un-
known. Our requirements of heavy machinery
have to be supplied from abroad and we are
content to utilise the great reservoir of scienti-
fic talent that exists in the country for the

purpose of maintenance and operation of
machines desighed and constructed in foreign
countries. What heightens the sense of tragedy
is the fact that a country so unusually rich
in natural resources as India should be so
backward in industrial development.”

Addressing the delegates of the Indian Science
Congress held at Delhi, Prof. A. V. Hill spoke
on the fundamental principles which guided
the organisation and development of scientific
and industrial research in England. In the
course of this talk he referred to the four M’s
which ‘are essential for the progress of science,
men, money, material and machinery. .

Of these, the last three could be mobilised;
an enlightened and sympathetic government
can 'enlist the enthusiastic co-operation of the
public in finding the money and can arrange
for the import of the necessary machinery 1o
meet the urgent and immediate requirements
of industrialisation. Nature has been excep-
tionally bountiful to us and can supply the
raw materials needed for industry. The sup-
ply of men, however, offers difficulties.

The Government of India have constituted
a Post-War Reconstruction Committee which
has been entrusted with the task of planning
the various nation-building activities during
the post-war period. A few days ago, the
leading industrialists of the country have pub-
lished a memorandum outlining a Rs. 10,000
crores plan of economic development for India,
which . is to be given effect to in three stages.

Professor Sir J..C. Ghosh, in the course of
his Presidential Address to the Annual Session
of the National Institute of Sciences, has plead-
ed for the immediate inauguration of a National
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Reszareh Council with the following functions:
(a: t¢ plan the main lines of scientific work
in accordance with national needs, to formulate
schemes for the above purpose, to review arid
medify the same whenever necessary and_ to
rzecmmend ways and means for implementing
the results of accomplished researches; (b) to
cnsure balanced development of all _branches
rf science and minimise overlapping: and
{er to advise and help relevant authorities
regarding the training and supply of scientific
personnel for pure and applied research. .

The speed of scientific and technological
progress will be limited by the supply of
scientific and technical personnel. The train-
ng cf highly competent and skilled personnel
takes a long psriod. The selection and rise
of the specially gifted among these workers
wili follow as a matter of course. Adolph
von Bayer. the celebrated German chemist, who
gave synthetic indigo to the world, once said
that it took three vears to train an infantry
man, five vears for g cavalry man, seven years
for a gunner and nine years for a chemist.
Dr. Bhabha, in a contribution to the S¥Ympo-
glum on post-war organisation of scientific
research in India. writes, “Even if moneyr is
found for equipment. a highly trained and
gifted staff cannot be created in less than a
decade”. Professor Sir Bhatnagar is of the
opinion -that the National Research Council,
when founded, should take upon itself the res-
ponsibility of not only planning scientific work
in accordance with national needs but also
help in the training and supply of scientific
personnel for pure and applied research.
Sir J. C. Ghosh has invited attention to ths
way in which Russia faced the problem of
supply of men. “In the planning of the dev-
elcpment of scientific research, the Soviets
began with the finding and training of men
and then built the Institute later Theyv did
not start with paper plans of Institutes in
which men were subsequently made to fi°
Emphasis should be laid upon the finding and
training of researchers who would be called
upon to tackle problems of industrial advarce.

Even in England. it has been admitted that
the number of irained personnel is inadequate
10 meet the growing demands of post-war
reconstruction. “Admitting that the pre-war
provision for research in Great Britain com-
pares favourably with that of the US.A. or »f
Soviet Russia, it must not be supposed that
the position can be rectified immzdiately by
the aliccation of financial and material re-
S0urces more commensurate with the effort
required. The supply of personnel alone, ss
Sir Stafford Cripps observed, is an obstacle 1o
rapid expansion.”

At the commencement of the first five-vear
plan which Soviet Russia launched soon after
the last Great War, she was faced with a simi-
lar problem. It is instructive to recall how the
question was tackled by her since India is faced
with a closely analogous situation. Mr. Ghandy,
In his Presidential Address referred to above,
has outlined the scheme adopted by Soviet
Russia in mobilising their technical personnel,
“The ‘peoplgs’_Commissariat of Education as
the name signifies is in charge of education.

Current
Science

a proper scientific bias is given t’o
gdiigg?ggnfhat‘}’ig)negr palaces’ or chzldren@:
clubs, with their science laborjatOI'ze's and thcq
exhibitions help the growth of a scientific oq,t:
loock in the minds of young students, v.vhz“b
science courses at the schools and the univer-
sities and the facilities for the conduct of
research at the university laboratories in col-

laboration with the Science Research Institute

of the Academy of Sciences, complete the
sgientiﬁc training of students and turn out a
regular flow of scientific worke,rs for the bene-
fit on the community at large. _’

On the eve of Russia entermg the present
confiict “a decree signed by President Kalinin
introduced @ system for the replacement of
schools under the control of individual facto-
rizs and commissariats by the Government
controlled schools organised on a national
plan. It was not long before a network of
industrial technical schools came into existence
in Russia, Moscow alone having seventy such
scheols towards the end of the year 1942, each
specialising in a particular branch of industry.

“Offering the attraction of a frée education,
free uniforms, and three free meals a day and
guaranteeing decent employment at the end if
a diploma is obtained, these schools haye drayv'n
hundreds and thousands of youths, including
girls, in their middle teens, and have alreasy
provided tens of thousands of qualified work-
ers for war industries.” Here is an illustricus
example of how the talent of a whole people
could be harnessed by a national government
for the promotion of its industry.

Two classes of workers are needed for r=-
corstruction, the research worker and thea
technician. It i§ generally agreed that the
universities should take the responsibility of
producing the researcher while trade schools
and polytechnic institutes should turn out the
technicians. At the moment, the universities in
India are not adequately staffed and equipped,
to take up the additional responsibility of pro-
ducing a larger number of scientific workers;
admissions to the science and technical courses
are resiricted due to limited accommodation and
poor facilities that exist. The trade schools and
polytechnic institutes are few and far between
considering the size of the country and the
magnitude of the work that lies ahead. Given
the hecessary funds there should be little diffi-
cui;y_ In expanding the teaching and research
activities of the universities and increase the
flow of trained research personnel. Large
sums of money should be expended for the
promotion of technical schools and for the
establishment of a chain of polytechnic insti-
tutes throughout the country. "Thege schools
and institutes will provide the technicians
needed for the advancement of industries
during the post-war period.

We must take stock of our present scientific
and fechnical personnel. A- national register
enrolling all the personnel- available in the
fhontry may immediately be opened either hy
the Department of Education or by the Depart-

ment of Labour. én the war f
appreciable number © war terminates an

technicians will be releas
of their absorption sed and the
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should be carefully planned. These questions
are best considered by a special committee
which may be set up by the Central Govern-
ment. Large capital grants both for university
and technical education and research should
be allotted; Sir J. C. Ghosh has suggested that
a sum of Rs. 2-5 crores per annum should he
expended for this purpose. The conditions of
service should be rendered sufficiently attract-
ive to induce the best of our young men to

[}

adopt a career of research or technology. ’.Ljhu
Government should consider the inauguration
of a State Scientific Service on a parallel with
the administrative Civil Service. It is eaynest}_y
to be hoped that the Government of India will
give its immediate attention to this fundamental
question of organising a steady supply of
scientific and technical personnel for post-war
reconstruction.

BEQUEST OF PAVLOV TO THE ACADEMIC YOUTH OF HIS COUNTRY

WHAT can I wish to the youth of my country
who devote themselves to science?
Firstly, gradualness. About this most import-
ant condition of fruitful scientific work I never
can speak without emotion. Gradualness,
gradualness and gradualness. From the very
beginning of your work, school yourself Lo

severe gradualness in the accumulation of

knowledge.

Learn the ABC of science before you try to
ascend to its summit. Never begin the subse-
guent without mastering the preceding. Never
attempt to screen an insufficiency of knowledge
even by the most audacious surmise and
hypothesis. Howsoever this soap-bubble will
rejoice your eyes by its play it inevitably will
burst and you will have nothing except shame.

Schoel yourselves to demureness and patience.
Learn to inure yourselves to drudgery in
science. Learn, compare, collect the facts! -

Perfect as is the wing of a bird, it never
could raise the bird up without resting on air.
Facts are the air of a scientist. Without them

-~

you never can fly. Without them your
“theories” are vain efforts. )

But learning, experimenting, observing, try
not to stay on the surface of the facts. Do
not become the archivists of facts. Try to
penetrate tc the secret of their occurrence,
persistently search for the laws which govern
them.

Secondly, modesty, Never think that wou
already know all. However highly you e
appraised always have the courage to say of
yourself—I am, ignorant.

Do not allow haughtiness to take you in pos-
session. Due to that wou will be obstinate

“where it is necessary to agree, you will refnse

useful advice and friendly help, you will lose
the standard of objectiveness.

Thirdly, passion. Remember that science
demands from a man all his life. If you had
two lives that would be not enough for you.
Be passionate in your work and your scarch-
ings,

D R

H. E. LORD WAVELL

INAUGURATING the Thirty-first Session of
the Indian Science Congress, His Excellency
Lord Wavell said:—

“India, one of the oldest civilisations, has
perhaps felt the impact of modern science later
and less than any other greal people. A large
proporiion of her population still lives the old
life untouchzd by the vast changes of the
century. Her rcalm has been of the spirit rather
than of the carth: It may be said of the West
herealter that we took too much from India
materially and too liltle spiritually.

But if India is to play the part in the
world to which her size, her population, her
history and her position cntitle her, she too
‘must make cvery possible use of scientific
advancement.

She has already produced many great scien-
tists, she bears many more in her fertile wonib.
Her coniributions to science have always been
on the side of peace and progress. She has
everything to gain by combining modern
science with her old culture indeed her tradi-
tional outlook should enable her to make an
increasingly fine and characteristic contribu-
tion to natural knowledge. Indian science has
made in fact a very remarkable stride forward
during the last twenty-five years, as is shown
by the foundation of many new societies, new
Journals and new departments of science in
universities and under Government,

ON INDIAN SCIENCE

In this war science has played a great role
in India as elsewhere. It has made a splendid
contribution to maintaining the health of the
fighting men, through the activitics of such
bodies as the Malaria Institute, the Indian
Research Fund Association, the Nutrition Labo-
ratories -at Coonoor, and others. It has alu
played an important part in munitions produc-
tion and in solving problems of supply.
As an ex-Commander-in-Chief, I should lil
to thank TIhdian science for the invaluable
assistance it has given to the armics in the
field. :

It must play a great part also in post-war
development. The coming years will b
vital to India. She must learn 1o make use
of her abundant resources with the aid of
science. Science is the most inlernational
of all human interests.

Professor Hill has himself said in an addross
clsewhere: ‘I believe that the pursuit of
knowledge for the welfarc of mankind is onoe
of the greatest. agents for goodwill betweon
men In every land. It is in that belief that he
is here to-day. .

This Session of the Indian Science Con-
gress has a momentous task to perform; to
discover how best to bring the aid of science
to the development of India’s great resources
In agriculture and industry, to the improve -
ment of health and to social advancement
and prosperity,”’



