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46th Session of Indian Science Congress

The annual Science Congress meeting
is over. The meeting of Indian scientists
in the Capital has been significant enough ;
it may be pointed out that the last meet-

ing held at Delhi twelve years back
heralded the independence of the country.

It is obvious that political situation
casts its influence on scientific and allied
activities of a country; this will be
evident from the record of scientific and
industrial progress of India during the
last decade. But, for a growing nation,
this influence should not be such that
Science remains ever-dependent on poli-
tical figures and cannot stand on its own.
Certainly, we welcome our Prime
Minister, Government officials and Royal
dignitaries amidst our meetings but the
kind of feeling among scientists cannot
be helped when we consider that the in-
creasing craziness for political glamour,
social parties etc. mar the serene and
calm atmosphere expected during this
annual Science Congress. In one word,
the scientific attitude of the scientists is

lamentably lost in the melee.

"A plethora of abstracts published
by the Science Congress Association every
year, the papers relating to which are
never scrutinized nor even read by any
competent person'? clearly reveals that

publicity rather than self-retrospect is

becoming the watchword in the Science
Congress activities. Number of papers to
be read should be reduced to a barest
minimum if the Indian Science Congress
Association is to perform its real func-
tion of promoting scientific discussions
rather than reading of papers. Besides
discussions on worthwhile communica-

tions, seminars on various topics should
be arranged to the benefit of budding
scientists. Science Congress authorities
should see that there are more of joint
discussions on common problems. It
would be advisable that annual meetings
of the specialist scientific societies be
held in any other convenient time during
the year; this would give breathing time
for the main programmes of common
interest.

The Association is a premier body
which can and should discuss the failings
of Indian science, the positive sense of
unrest and frustration amongst junior
research workers as alos the remedies
for the above situation. The considered
opinion of such a premier body would
not only help the national Govt. to
formulate policy on Science but also
encourage and guide all men of Science.

'Making the general public realise the
importance and values of Science" is a
self-imposed duty of the Association from
which it can hardly shirk. We are
thankful to the Association and the autho-
rities of the Delhi University for. their
arranging the nice exhibition on 'Scientific
literature in Indian languages'. But
what should be done with the literatures ?
The policy of the Association towards
the language of science to be adopted in
India has not been properly formulated.
(Dr. Mudaliar, in his presidential address
said that international language of science
was too essential to be discarded but
did not stress on the fact that national
languages were also too important, in the
matter of propagation of scientific educa-
tion, to be neglected!) Spreading of



scientific education amongst public can
not be done by several 'Popular Lectures'
alone; the Association should give the
nation a lead by adopting an intensive
and round-the-year campaign for popu-
larisation of science amongst the masses,

Our national Govt. is no doubt think-
ing about the various problems, referred

ii

to above, Jt would however, be a pity
if the scientist members of the Associa-
tion, who are more connected with the

prablems, adopt a complacent attitude
and remain satisfied with yearly meetings,
a speech from the Prime Minister, parties
by President and State Governors and
cultural programmes in the evening.

We mourn and record with deep regret the sad demises of
Dr. J. C. Ghosh (b.-Sept. 14, 1894; died Jan. 21, 1959) and
Dr. B. B. Dey (b. Nov. 1, 1889; died Jan. 17, 1959) in the month
of January.

Dr. Ghosh, Member, Planning Commission, Govt. of India, past
Director of Indian Institute of Science, Bangalore, Indian Inst. of

Technology, Khargpur etc. and Dr. Dey formerly Hony. Director,
Central Electro-Chemical Research Institute, Karaikudi were two great
stalwarts in the field of Indian science. The losses sustained by the

Nation are irreparable. May the souls rest in peace.



Presidential address delivered by Dr. S, Husain Zaheer on the occasion of the 12th
Annual General Meeting of the Association of Scientific Workers of India on

January 24, 1959, at the Dethi University ab

S. HUSAIN ZAHEER r

Regional Research Laboratory, Hyderabad

First and foremost I must express my
grateful thanks to the Prime Minister for
having kindly agreed to our invitation to

inaugurate the Annual Session. It is also
with great pleasure that I express my
thanks to Prof. Humayun Kabir, Minister
of Scientific Research and Cultural
Affairs, who has kindly responded to our
invitation by being present here this
morning.

The Association was formed 12 years
ago in Delhi with Shri Jawaharlal Nehru,
Prime Minister of India as its first
President. Looking back, believe we
can justly claim that after the inevitable
period of teething troubles, we are today
reasonably well established as the orga-
nised and representative body of scientific
workers in the country. We have
reached this position not only because of
the commonly accepted and obvious need
for such an organisation of scientific
workers, but also through the enthusiastic
and untiring efforts of a large band of
active and conscious young scientific
workers spread throughout the country-
"conscious" not only of their rights and
privileges but also of duties and obliga-
tions as scientists and technicians. The
unfailing encouragement we have received
from the Prime Minister of India has
inspired the scientific workers in their
task. I must also express the thanks of
the Association for the sympathy and the
financial assistance which the Association

has received from the Ministry of Scien-
tific Research and its Secretary, Prof.
M. S. Thacker whom we are fortunate
to count as one of our very active
members.

The Association has always assigned
a dual role to itself. Firstly, of course,
it directs its efforts towards an improve-
ment in the status of scientific workers
and a rationalisation of their conditions
of service. Simultaneously, the Asso-
ciation highlights the duties of scientists
and technicians and the vital role they
have to play in the fight against poverty
and ignorance, in raising the standard of
living of our people, in the building
up of our industries large and small and
in the innumerable tasks of reconstruction
which confront us.

The Association has also directed its
efforts in a small way 'small' only be-
cause of its limited resources towards
popularisation of science and the creation
of a "'scientific climate'' such as is abso-
lutely necessary for a proper understand-
ing and appreciation of science and its
benefits. Only thus it can gain public
esteem and prestige and the financial
means for its sustenance and development.

While inaugurating the Indian Science
Congress, the Prime Minister referred
to the two faces of Science. Recent
developments and progress in Science
and Technology have brought mankind
where it stands- today-on the brink of
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total destruction of all civilisation-
perhaps even a total destruction of man-
kind itself. On the other hand, the same

scientific developments have opened up
a prospect of almost undreamt of plenty
and prosperity for the whole of mankind
in a world from which all poverty,
hunger, misery and disease would have
been banished. And yet, the choice is

for mankind itself to make. Quoting
from the Bhagvad Gita two days ago the
Vice-President said "I know what is

right, I cannot adopt it. I know what is

wrong, but I cannot abstain from it".
And scientists who are primarily

responsible for having created the possi-
bilities both for good as well as for evil
must not shirk the responsibility of doing
all in their power to see that a correct
choice is made.

Permit.me now to look in perspective
at some of the important resolutions

adopted by the Association last year.
During 1957, serious doubts were

expressed in certain quarters on the

possibility of achieving the targets in the
Second Plan and reflections were cast on
its ambitious nature. Realising the

danger to the Plan and full of hope and
faith in our people and ourselves, the
Association felt impelled to express a

sense of dedication towards the imple-
mentation of the complete plan, and the

following pledge taken in January 1958 at
the Madras Session gives expression to
it :-

"The Indian Constitution recognises
fundamental rights for all citizens. As
citizens of India scientific workers as well
as others have certain primary respon-
sibilities and duties. In the programme
of national development the scientific
and technical workers will play no incon-

sequential part, since every programme
of expansion involves progress in scienti-
fic and technical research. Hundreds and

thousands of scientific workers will be

required to carry out the numerous pfo-
grammes of research and development in

the Second Plan."
"An organised group of scientists can

help in the direction by personal examples
and by popularising scientific outlook
in day-to-day life. It is expected that
wherever the scientific workers are

employed the trained scientific mind will
be brought to bear upon all problems in

development and management."
"We have in our country all the

potentialities for the development of our

country and for the consolidation of these

developments. We can look forward to

the future without apprehension if only
we can utilize the energy and talents
latent in our country properly and

effectively'.
"We the scientific workers of the

country pledge ourselves a rigorous
discipline to meet our obligations towards
national reconstruction."'

Though the period of acute stress and
strain is by no means over, the sense

of despondency which was creeping in

during 1957 is no longer there and the
Second Plan has made progress. There
are reasonable prospects that the targets
laid down will be more than achieved
and already it is being said that the

targets were inadequate. Our steel

plants are going into production, cement

production has already nearly reached
the target, and the production of coal is

progressing according to Plan. Even the

mistake made with regard to fertilizer

plants has been recognised and is

being rectified. This mistake was pointed
out at the same time by the President
of the National Institute of Sciences and
the President of the Association of
Scientific Workers in their respective pre-
sidential addresses at Madras last year.
This was not just a coincidnce but the
result of two independent and scientific
studies of the same problem. I shall

al

ti
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tead out to you two other resolutions
adopted last year at the Annual General
Meeting at Madras

Resolution .

This meeting of the ASWI while
taking pride at the achievements of
scientific progress which have led to the
launching of sputnik, remarkable achieve-
ments in ballistic missiles and the release
of energy from the atom, calls upon all
the nations of the world irrespective of
their political differences to create con-
ditions as would enable the progress of
science at a much more rapid pace, by
giving all the encouragement and aid
essential for a planned and coordinated
effort for the study, application, utiliza-
tion and development of science.

Resolution :

The Association of Scientific Workers
of India, with apprehension at the grow-
ing speed of rearmament and the growing
speed and power of nuclear weapons and
their means of delivery against an enemy,
Strongly reiterates its demand for com-
plete suspension of the use of nuclear
weapons and strongly condemns all efforts
towards destructive application of scien-

tific|technical|discoveries|efforts by the
advanced nations of the world.

The ASWI lends its fullest support
to the efforts of the representatives of
country at U.N.O. in bringing about a
speedy agreement on the question of
immediate cessation of nuclear test
explosions.

These resolutions reflect views and
Opinions of almost all scientific workers
throughout the world.

The Association also took an active
part in obtaining signatures of Indian
scientists on the petition submitted to
U.N.O. by Prof. Linus Pauling. praying

for the immediate cessation of nuclear
tests and an eventual ban on atomic and
nuclear weapons. In spite of the initial
success obtained at Geneva, the world
still appears to be far from a total ban
on atomic and nuclear weapons or even
a cessation of tests of such weapons.

Similarly there appears to be no pros-
pects of the creation of such conditions
as would enable the development of
science and technology for peaceful pur-
poses and the benefit of mankind as a
whole. The expenditure of national
budgets on armaments has attained
enormous proportions it is estimated
that the annual expenditure on armaments
by countries of the world reached the

figure of 90 billion dollars per annum

during the years 1950-1957. We in
India, as in other underdeveloped coun-
tries of the world, striving hard since

attaining our political independence to
raise the standard of living of our people.

.1

1

are particularly alarmed at and effected

by this senseless waste of means and
wealth. In a remarkable book "World
without War" published in October 1958,
Prof. Bernal has pointed out how even
a thirty per cent
enormous expenditure on armaments
could provide all the means and. the

capital required for the development of
all underdeveloped countries of Asia,
Africa and South America in addition to

sustaining and even improving conditions
in Europe and America.

About two years ago a Regional
Centre of the W.F.S.W. was formed in
India and it was proposed last year at
Madras to call a conference of the
scientific workers from Egypt, Syria,
Iraq, Jordan, Lebanon, Saudi Arabia,
Ceylon, Burma, Malaya, Thailand, indio-
China and Indonesia in Delhi during the
winter 1958-59. Contacts were establish-
ed through our embassies and the diplo-
matic missions of these countries in

reduction in the
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India, with a large number of scientists in

these countries and we applied for a

Government grant to meet part of the

expenses for this Conference. In Octo-
ber 1958 we were informed of the

Government of India's inability to assist

the Association in this regard. This was
a matter of great disappointment to us

and we hope that Government would
reconsider the matter so that a Regional
Conference could be called during 1959.

In my presidential address last year,
referred to the unsatisfactory status

accorded to scientists. This did not refer

merely to being accorded a "higher posi-
tion" in the order of precedence on
ceremonial occasions. as scientists are

really not much worried about that.
What is highly unsatisfactory, however, is

the attitude which those in authority in
administration and other places adopt
towards the opinions and points of view

put forward by scientific workers cn im-

portant problems facing the country.
Even. on matters of purely scientific and
technical nature, final decisions are taken

by people having no direct scientific

training or knowledge, and even if scien-
tific opinions is called, the scientists are
treated as ''egg-heads" and "back room

boys". The situation in this iegard
appears to be unsatisfactory in some of
the large enterprises in the country-
both in the public sector and the private
sector and demands a close examination.

And now I come to the most ouistand-

ing and important event for science and
scientists in the country, t.e., the enuncia-
tion by the Government of India of its
Scientific Policy in a resolution placed
before the Houses of Parliament by the
Prime Minister on March 13, 1958.
The resolution can well be regarded as
a Charter for Scientific Workers in India
and incorporates a large number of
resolutions on the role and status of
science and scientific workers adopted by

the Association during the last several

years. I shall conclude my speech by
reading out to you the statement I issued
in the Vijnan Karmee on the occasion

"On behalf of the Scientific Workers
of India, welcome with appreciation
and gratitude the resolution on ''Scientific

Policy" adopted by the Government of
India and placed by the Prime Minister
before Parliament on Thursday 13th

March, 1958. From the point of view of
the progress and development of the

country, it must be considered an event
of great significance.

For the first time, the Government of
the country has accorded its recognition
te the fact that science and technology
are the most important social tactors

governing the evolution and progress of

society in modern times. The level of
their development is a measure of cultural
advancement and social prosperity.

The Government has also shown reali-

Sl

ti

a

1

sation of the fact that for the pursuit and.

accomplishment of its aims, scientists,
as the most advanced section of society,
must be offered good conditions of service
and an honoured position. Also, they
must be actively associated with the for-
mulation of policy decisions.

It is gratifying to note that the science

policy resolutions meets to a verv large
extent the demands put forward by ihe
Association from time to time during the
last few years concerning the role of
scientists in the development of the

country. This should not, however, lead
to a sense of complacency and scientific
workers should continue with their efforts
to help implementation of this policy.

The Association would like to point
out that the Government has yet to
enunciate the practical steps wherewith to

implement their declared scientific policy.
The Panel of Scientists to advise the.
Planning Commission met more ihan a

year ago, but has not been consulted
1

t
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since then. Its important recommenda-
tions in regard to policies for science and
scientific personnel remain largely unim-

plemented. In Great Britain, the govern-
ment has a permanent science policy
advisory committee of eminent scientists.
In the U.S.A. the President has appointed
a scientific adviser to counsel on an
overall direction and integration of scien-
tific effort. As a first step, the Govern-
ment of India should give greater
authority to the Panel of Scientists and

actively associate them with the direction
and execution of the Second Five-Year
Plan.

To scientific workers, the resolution of
Government is a call for greater devotion
to duty and increased responsibility.
They will have to justify the promise of
better conditions of service and an
honoured place by a more determined
effort towards the speedy scientific and
cultural advancement of the people of our
country. To this task, they should

prepare themselves, organisationally and

intellectually. The Association of Scien-
tific Workers of India, pledges itself to
dedicate its efforts whole-heartedly to this
end."

Next Steps in Planning*
By

P. C. MAHALANOBIS, F.R.S.

INTRODUCTION

India adopted planning for economic

development with the initiation of the
First Five Year Plan in 1951. At this

stage, the plan was essentially a list of
projects without any clear unity of pur-
pose. A sense of strategy began to

develop and certain broad aims were
formulated in advance in 1954 for the

preparation of a draft frame for the
Second Five Year plan. It was agreed
that attempts must be made to get India
out of the fear of unemployment in ten

years or as soon as possible ; to lay sound
foundations for a continuing improvement
in the level of living, that. is; of- the

national income; and also to bring about
greater equality of opportunities.

1.2. In 1955 India accepted socialism.
as the goal of economic policy. The
Second Five Year Plan took a long term
view of economic development over a

period of 10 or 15 years or more, and

adopted a basic strategy for this purpose
which involved a crucial change in the
outlook. Three years have nearly passed
after the initiation of the Second Plan in
April 1956. There have been many
gains and some set-backs: and much

* Anniversary address delivered on 20.1.°59
under the auspices of National Institute of
Scienees.-of India.-



6 P. C. MAHALANOBIS

experience has been- gathered. We must
now prepare our mind for the Third
Five Year Plan which will have to be
started in about two years. It is, there-
fore, appropriate that we should now
consider the next steps in planning.

Review of Industrial Developments

2.1. Before doing this it will be

useful to consider previous developments
in India in the context of the history of
industrialization of the more advanced
countries of the world. The industrial
revolution started about two hundred

years ago in the United Kingdom, the
U.S.A. and countries of Western Europe
where science and technology were highly
developed. At first there was expansion
of the manufacture of textiles and other
consumer goods. The use of steel for
industrial purposes started less than a
hundred years ago. The world produc-
tion of steel was less than one million
metric ton in 1870, and reached 4.4m.
tons in 1880 and 28m. tons in 1900. In
1870, U.K. and Germany were producing
about 200,000 tons per year and U.S.A.

.

and Russia had just started. By 1880
U.K. and U.S.A. reached 1.3m. tons
and Germany reached this level in 1885,
and France in 1895. These countries
were already industrialized and had a

high level of living indicated by per capita
income of from 400 to 600 U.S. dollars

per person per year (at current dollars
for 1955 and 1956) at the time they
reached the level of production of one
million tons of steel per year. Health and
education also were fairly well developed
with the number of physicians ranging
between 3.6 and 16.3 per ten thousand
of population, and with a proportion of
school children between 12 and 19 per
cent of the population. Developments
were fairly rapid from this time and
U.S.A. reached 4.3m. tons in 1890, Ger-

many 4m. tons in 1895, U.K. 5m. tons
in 1900 and France 4.7m. tons in 1913.

During this period there was some further
expansion of health, education and re-
search which was broadly in accordance
with the previous trend. An output of
4 or 5 million tons of steel per year
usually makes a turning point in industrial
progress. At this level it becomes pos-
sible to establish comprehensive manu-
facturing complexes of steel, heavy
machine building and heavy electrical
industries, and chemical engineering.

2.2. Japan had started producing
steel just before the First World War and
reached one miilion ton in 1923 when

Japan's per capita national income was
still quite low and only 125 U.S. dollars.
Health and education in Japan were,
however, as highly developed as in the
advanced countries of Europe and
America. Japan reached 4.9m. tons in
1935, that is, in 12 years. It is important
to note that modernization in Japan had
started about 90 years ago with the Meiji
Restoration with deliberate emphasis
on health, education, scientific research
and industrialization. Japan, for ex-

ample, had made primary education free
and compulsory before U.K.

2.3. Russia had reached the produc-
tion of about one million tons of steel as

early as 1895 but was quite backward in
education and health with 1.6 physicians
per ten thousand of population and with
only 3 per cent of the population in
primary schools. Owing to war, revolu-
tion and civil war, production in U.S.S.R.
had decreased to 0.6m. tons in 1923, but
recovered to 4.9m. tons in 1929, by which
time education and health had also de-
veloped in remarkable manner
approaching conditions prevailing in the
more advanced countries at corresponding
epochs. China started very recently with
0.6m. tons of steel in 1950 and rapidly
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reached 5m. tons in. 1956 and 10m. tons
in 1958,

2.4. Until recently industrial develop-
ments in India were taking place rather
slowly and in a somewhat imitative way
of the earlier history of industrial growth.
in Europe and America in which we can
distinguish four layers or phases. On the

top or the surface comes consumer goods
which can -be established fairly quickly
with the help of imported machinery.
The second layer is the production of
electricity, steel and other metals; this is
highly capital intensive and requires
large imports of machinery and also an
appreciable amount of time. Next is the
manufacture of heavy machines, heavy
electrical apparatus and chemical engineer-
ing (for the production of industrial raw
materials). This usually requires a much
'longer time but, once established, would
enable a large part of the capital and
producer goods being manufactured out
of domestic resources. Even more basic
is the expansion of health, - education,
science, and of scientific and technical
manpower which takes practically a gene-
ration to mature.

2.5. Following the above pattern
only upto the first phase of consumer
goods, India had become the second
biggest producer of textiles in the world
and had also developed the manufacture
of other consumer goods without however
establishing the basic industries like
metals, heavy machine building and heavy
electricals. In fact, in India the produc-
tion of steel had remained basically at
a little above the level of one million ton
after nearly half a century of the begin-
ning of the industry, although the
country has very large resources of iron
ore of the best quality. The economy
was developing only very slowly on the
basis of immediate demands and supplies
without any long range view. Also,
there was comparatively little development

of health, education, and science in
relation to the size of the country and
its population.

Gains in the Second Five Year Plan

3.1. There were important gains in
the Second Five Year Plan which marked
a radical break with the old way of
thinking. It was realised that unemploy-
ment and poverty can be cured only
through rapid industrialization. It was
not enough to expand the production of
textiles and consumer goods. It was

necessary to increase the supply of energy
and of machinery and tools of production
to create more employment. It was
realised that the only way to do this in-a
big country like India was to establish,
as rapidly as possible, the basic steel,
heavy machine building, and heavy elec-
trical industries and chemical engineering.
This would make it possible to produce
capital and producer goods of all kinds
and thus expand industrial investments
increasingly out of domestic resources.
This is the only way to secure increasing
supplies of machinery and energy, with
which we can create more employment
and also can give workers more machinery
so that the total production in the country
can rise rapidly.

3.2. In India the highest priority
must be given to the establishment and

expansion of the basic industries. Large
investments in the basic industries would,
of course, give rise to an increasing
demand for food, cloth and other con-
sumer goods. In India it is possible and
desirable to meet this demand by setting
idle hands to work in the traditional way
or in small scale industries to produce
consumer goods and other necessities as
much as possible. This would also create
much employment all over the country.

3.3. It was appreciated that, in India,
the production of an agricultural sur-



plus is the key to industrialization. It
is not only essential to grow enough food
and fibres for our own requirements
but it is also necessary to produce a

surplus in the form of either industrial
or food crops. In India agriculture and

manufacturing industries are completely
interlocked. Economic progress depends
on the advance of both. Advance of
one step in agricultuge would supply
food and raw materials for advance of
one step in manufacturing industries
which again, in its turn, would speed up
irrigation and increase the supply of
fertilizers and pesticides and help in the

promoion of scientific research, which
would lead to further advances in agri-
culture. The importance of the scattered
or diffused phase of production, both in

agriculture and in traditional and small
scale industries, was broadly appreciated.
It is also being increasingly realised that
land reform and the organization of
village co-operatives are urgent and
essential needs for increasing agricultural
production.

3.4. The Second Five Year Plan
accepted the above strategy of economic
developmeent in a general way. It was
decided to expand steel production to
about 5 million tons ; to give high priority
to atomic energy; to establish a heavy
machine building industry and the manu-
facture of heavy electricals; and also to

develop prospecting for oil exploration
and to establish oil refineries of our own.
India would be now able to start develop-
ing large manufacturing complexes.

3.5. There were, however, gaps and
set-backs also. An acute shortage of
foreign currency occurred in the very
first year of the Second Plan, which in my
opinion was not inescapable but was
largely due to lack of adequate tools and
instruments of planning and also partly
to lack of proper appreciation of the

strategy of the Second Plan. The short-

8 p. CG. MAHALANOBIS
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age of foreign currency created great
difficulties. I discussed this question in
my Anniversary Address last year. The
remedy is in our own hands because in
India we can manufacture capital and
producer goods increasingly out of our
own domestic resources, once the basic
industries are established and developed.
Therefore the only radical cure of the

shortage of foreign currency would be by
building up the basic industries as rapidly
as possible.

3.6. Foreign aid, especially in the
form of long term loans for capital goods
and technical personnel, would be of criti-
cal importance at the stage of what
P.M.S. Blackett has called "assisted take
off' in industrialization. Indefinite re-
liance on foreign loans is neither possible
nor desirable. A continuing stream of
short-term financial loans from abroad
would not be of much help in the long
run and may make the position worse.
The chief source of capital formation must
be domestic savings. Fortunately, the
need of raising more resources 1s

admitted and gradually action is being
taken in this regard. One notable ad-
vance was the acceptance of the principle
of an expenditure tax together with a tax
on wealth.

3.7. In the highly developed coun-
tries of the West, taxes on commodities
are usually looked upon as '"'regressive"'
as being a burden on the poor. Public
enterprizes are also expected to he run
on a no-loss-no-profit basis. Fortunately
our outlook is changing and it is being
realised that in an underdeveloped country
like India excise and customs duties,
purchase tax on commodities or a levy on
services would be convenient and adapt-
able methods to raise resources. It is
also agreed in principle that public enter-
prizes should earn and contribute increas-
ing returns for purposes of national
development,
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3.8. It is encouraging that the ques-
tion of scientific and technical manpower
is receiving increasing attention. The
subject is being studied at a technical
level in the Division of Perspective Plann-

ing in the Planning Commission. A
Standing Committee of the Cabinet has
been set up for manpower ; and adminis-
trative units have been established in the
Central Government and in the States.

Weaknesses in Planning

4.1. The Second Plan, no doubt, has
been a great step in advance. It has
set productive forces in motion which
cannot possibly be reversed without
disaster. There are, however, serious

gaps and weaknesses.
-

4.2. Review of industrialization has
shown that there is a close connexion
between economic development and pro-
gress in health and education. In West
Europe and America there was simul-
taneous progress of industries and health,
education and science. In Russia, before
the first World War, the production of
steel had reached 5 million tons but there
was little progress in health and educa-
tion; and there was revolution. In
U.S.S.R., China and other socialized
countries and also in Japan great emphasis
was and is being given to progress in
health, education and science pari passu
with industrialization. India would soon
reach the critical level of steel production
of 5 million tons but is still backward in
health, education and science.

4.3. Before considering these three
points in some detail I shail refer to
another disturbing aspect of the present
situation, namely, the steady increase in
unemployment.

Increase in unemployment

5.1. We do not yet have in India any
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regular reporting of unemployment.
Some indications are, however, available
from trends in the number of appiicants
in the Labour Exchange Registers in
India. It is disturbing to note that the
total number of persons registering in
these Exchanges had more than doubled
in five years between January 1953 and
December 1957. It is also worth noting.
that the Labour Exchanges can find

employment for only a very few; and the

average number of applicants for each
notified vacancy increased steadily from
23.3 in 1953, year by year, to 33 in
1957. Also, as all notified vacancies.
were not filled by applicants recommend-
ed by the Labour Exchanges, the number
of applicants for each effective placement
was nearly 40 in 1953 and had steadily
increased to nearly 51 in 1957. That
is, the Labour Exchanges can find cm-

ployment for only two persons or less.
out of every hundred applicants, on an

average. This is not a criticism of
Labour Exchanges but simply an indica-.
tion of the heavy back-log of unemploy-
ment.

5.2. This back-log differs in different

occupational categories. The ratio of ap-
plicants to effective placements has in-
creased in practically all categories except
in ''others."' The greatest relative increase
occurred among those seeking ''educa-
tional,'' ''clerical'? and "unskilled" jobs.
In 1957 there was only one effective place-
ment for 36 applicants seeking educa-
tional posts; and one for 75 seeking
clerical or unskilled jobs. It is clear that
the size of the second plan was not big
enough to absorb the fresh seekers of
employment who joined the labour force
through the growth of population. A
much bigger plan is essential to get rid of
the fear of unemployment.

5.3. In my Anniversary Address last
year gave some information on

unemployment and underemployment
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obtained through the National Sample
Survey. I explained the difficulties of
measuring underemployment and stated
that there was scarcely any doubt that 10

or 12 million persons in India were

unemployed or severely underemployed
and that this figure might rise to even
25 or 30 million if consideration is ex-
tended to those who were sitting idle for
more than half of their normal working
time. J had drawn attention to the fact
that about 10 per cent of educated per-
sons (matriculates and above) were

probably unemployed, and that this
number was likely to rise. The evidence
from Labour Exchanges would seem

broadly to corroboate this.
5.4. It is clear that the Second Five

Year Plan has not succeeded in absorb-
ing, in sufficiently large numbers, the
new seekers of employment. It is also

likely that unemployment is continuing to
increase among educated persons espe-
cially in urban areas. This is a disturbing
sign. The only conclusion to be drawn
is that the Third Five Year Plan must be
much bigger in size than the Second
Five Year Plan. It would be remem-
bered that in the Second Five Year Plan
it was visualized that net investments
should reach Rs. 9900 crores in the Third
Plan. Let us round off the figure, and
adopt Rs. 10,000 crores as the target for
investment in the Third Five Year Plan.

Health

6.1. Health, education and research
have indeed a dual role. These are no
doubt significant constituents of the level
of living and, in this sense, are fruits of
national development. On the other
hand, advance of health, education and
research are of basic importance in bring-
ing about industrial and social progress.
I shall first consider health.

6.2. In India at present there are

about 70,000 physicians of whom a little
less than a half are trained at the Univer-
sity level and about 37,000 are licenciates
with four-year training in junior medical
schools. The number of doctors in India
as a whole is about 176 per million of
population or one physician for about
5700 persons on an average. 'The
number however varies widely from one
state to another, from over 600 per million
(one doctor for 1700 persons) in West
Bengal and Delhi to 40 per million (or
one for 25,000) in Rajasthan and

Manipur. What is, however, much
more serious is that most of the doctors
reside in urban areas; and the total
number of doctors residing in rural areas
(with a population of about 330 million)
may be below 10,000 that is, only one
doctor for 30,000 persons or more on an
average. In some rural areas it is known
that there is only one qualified doctor
for 50,000 or 100,000 persons.

6.3. An important committee on
health and medical care (popularly known
as the Bhore Committee from the name
of its Chairman) stated in the foreword
to its report submitted in 1946 that '"'no

individual should fail to secure adequate
medical care because of inability to pay
for it.' This Committee had prepared
a long-term programme most of which still
remains unimpiemented.

6.4. There is no difference of opinion
regarding the desirability of providing
medical care to all who need it. In India,
unfortunately, in some respects we are
still at the stage of a somewhat superficial
imitation of the most advanced countries
of Europe and America. Junior medical
schools were abolished after independence
on the view that our countrymen cannot
be allowed to have anything less
than the best. And yet to provide a
sufficient number of university trained
doctors and adequate hospital and medi-
cal services upto the standard of the
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rich countries of the world is absolutely
impossible at present.

6.5. Doctors and drugs are both

extremely scarce in India. Doctor's fees
and the price of drugs are also high which
keep these beyond the reach of most

people. The extreme inequality in the

distribution of expenditure on medicine
and medical services can be appreciated
from the relative share of expenditure
on these items, shown below for the
bottom ten per cent, the lower half, and
the top ten per cent of all households.

1

cumulative percentage of expenditure on
1

per cent of medical services medicine
households

USA* India® India' India®
1950 1955 1952 1955

(1) (2) (3) (4) (5)

per cent share of expenditure *

1

1

1

bottom 10 per cent 5 0.1 1 1

(lower half) 50 33 37 6 9 8

top 10 53 19 64 45 56
1

1 USA 1950: Studies on Consumer Expenditure, 1950, Volt. VIII (University of Pennsylvania) .

2 India 1952: National Sample Survey: 4th Round; April-September 1952: All-India (Urban).
3 India 1955: National Sample Survey: 9th Round; May-November 1955: All-India (Rural).1

6.6. The above Table gives some
similar figures for urban areas in U.S.A.
in 1950. Looking at the first line of the
table it is seen that the bottom ten per
cent of American households share five

per cent of the total expenditure on medi-
cal services incurred by all households ;

the corresponding share of the bottom ten

per cent of rural households in India is

negligibly small and only about 0.1 per
cent. From the second line it is noticed
that the lower half of American house-
holds share 37 per cent of the total expen-
diture while the Indian households share
only 6 per cent of the total. We may
also look at the top. Ten per cent of the
households at the top in America take a
share of 19 per cent of the total while
the corresponding Indian households at
the top have 64 per cent or nearly two-
thirds of the total expenditure on medical
services. The position is almost as bad

in the case of medicine. In India the
lower half of rural households share only
8 per cent of the total expenditure on
drugs, the corresponding figure for urban
households being 9 per cent.

1

1

1

1
* Note: The classification is by size of

income of households for the USA 1950 data;
by size of expenditure of households for the
India 1952 data; and by size of expenditure of
persons for the India 1955 data. The American
and Indian results are therefore not com-
parable in a completely rigorous way but the
broad picture is clear. The expenditure on
both medicine and medical services are far
more concentrated in India showing that it is.

only the very few rich who can affod to pay
for medicine and medical services. The two
series for India 1955 have been, however,
classified in the same way; and show that the
distribution of expenditure on medical services.
is relatively more concentrated, that is, medical
services are even more scarce than medicine in
rural areas of India.

>

1
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6.7. It may be pointed out, at this

stage, that in countries with free and
universal health services like U.K. and
U.S.S.R. every person, in principle,
receives essential medical services and
medicine. In both countries, as private
medical practice is permitted and drugs
can be purchased in the market, some
medical expenditure may be incurred by
the rich on their own, but there is no dis-
crimination between the rich and the poor
so far as the national health services are
concerned. In all other advanced coun-
tries medical care is available to the poor
either free of charge or at a very small
cost.

6.8. I should like to make a few

suggestions for consideration for the
Third Five Year Plan. Firstly. I think it
would be wise to reintroduce training
extending over, say, 3 years for a junior
type of doctor or auxiliary health
worker who would be prepared to serve
in villages for a modest allowance of say
something like Rs. 1,000 per year with
permission for private practice within
certain limits. The training cost would
be possibly one-fourth or one-fifth of that
of a fully qualified doctor. The pay or
allowance would also be one-fifth or even
less of the pay which would have to be

given to a university level doctor. The
cost of training and maintaining a junior
doctor may be thus five times cheaper.

6.9. The organisation of medical
teaching at a junior level would also be
feasible on a much larger scale than at
the university level. There are about 400
district hospitals, which, with some addi-
tional facilities, can serve as training
centres for junior doctors; and which on
an average, may be able to turn out 25
trained persons each per year which
would supply 10,000 junior doctors per
year after the scheme is in full operation.
This would make it possible to have,
say, one junior doctor for a group of ten

villages in roughly half a million villages
in eight or ten years. One fully qualified
doctor may be placed in charge about
five junior doctors ; and should be able to

give some attention to the more difficult
cases.

6.10. The cost of providing hospital
and other health services would also
have to be brought down to a level which
the country can afford. The cost of
construction of buildings can and should
be lowered very appreciably firstly by
adopting standards and specifications
which would be appropriate for a poor
country like India; and, secondly, by im-
proving the efficiency of public construc-
tion. It is also necessary to develop rapid-
ly the manufacture of drugs and medical
goods, and also to establish factories for
the manufacture of machinery for this
purpose. There is, of course, need of
more systematic research for a fuller
exploitation of our own natural resources
for medical and health purposes.

6.11. Finally, it seems to me it
would be very wise to initiate a truly
national health service, even if this be in
a skeletal form, during the Third plan
period. The emphasis in the first ins-
tance should be on establishing .1 large
number of small village units which
would provide essential medical service
to the villages and also serve as family
planning centres. This is the only way
in which there would be any real chance
of promoting birth-control effectively.
This is a matter of great importance and
urgency.

Education

7.1. India is backward in education
generally. In most advanced countries
there is practically no illiteracy; and
in China also the position is improving
rapidly. India is still far off from univer-
sal and compulsory primary education.
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In India the number of illiterates (includ-
ing both males and females) was 83.5
per cent of the population according to
the Census of 1951. The National
Sample Survey indicated that there was
only a slight reduction of illiteracy to
82.5 per cent of the population as a whole
in 1955. The number of students in
primary schools in India was about 60
per 1000 of population in 1956 against
87 in China in 1955, 144 in Japan in
1956, 125 in U.S.S.R., and 154 in U.S.A.

7.2. The position is quite different
at the secondary level. India had 23
students per 1000 of population at the
secondary level in 1956 which was three.
times higher than the corresponding figure
7.4 in China in 1955. Also, the Indian
figure does not compare too badly with
38 in U.S.S.R. in 1957-58 or 48 in U.S.A.
in 1955. The number of students in the
university and equivalent levels in India
is remarkably high with a rate of 1.8 per
1000 of population which can. compare
favourably wih 0.5 in China, 1.6 in
U.K.,. or 2.5 in West Germany and 3.5 in
France.

7.3. This structural difference in edu-
cation comes out even more clearly if
we adopt the number of primary students
as the base for comparison. For every
thousand students in the primary stage,
India had about 384 at the secondary
level in 1956 which was much higher
than the corresponding proportion of 84
in China, and also higher than the pro-
portions in France (264), U.S.S.R.
(300), and U.S.A. (312). The number
of students in the university and equiva-
lent levels per thousand students in the
primary levels is also very high in India
and was about 30 against 5 or 6 in China,
15 in U.K., 26 in West Germany, 31
in France and 47 in Japan. Only U.S.A.
and U.S.S.R. have higher proportions.

7.4. The above comparisons bring
out several points. India is weakest at

the primary level and is far behind China
and all advanced countries of the world.
India has a much stronger position at
the secondary level on a population
basis. If, however, the number of pri-
mary students is used as the base for
comparison then India has proportiona-
tely larger numbers in the secondary
schools than most advanced countries of
the world including U.S.A. and U.S.S.R.
At the university and equivalent levels,
also, India has a higher proportion of
students than U.K., and has a proportion
of the same order as Germany or France
on the basis broadly of both population
and of the number of students at the
primary level.

7.5. It is important to note that
higher education in India has been ex-
panding quite rapidly in recent years.
The total enrolment at higher levels (from
intermediate to post-graduate and equi-
valent courses) was about 400,000 in
1951 and increased to about 780,000 in
1956-57, that is, the number had almost
doubled in six years. It can be further
noted that the largest increase had taken
place at the intermediate level. On the
whole, there was relatively greater expan-
sion in arts, commerce and law compared
to science and technology including
medicine and veterinaries.
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7.6. The outturn of qualified persons

in India, at intermediate and higher
levels also showed a large increase and,
more or less, kept pace with the increase
in enrolment. There was, however, a
good deal of wastage. On the whole,
only about half the candidates who ap-
peared at the examinations at the higher
(university and equivalent) levels suc-
ceeded in passing these examinations.
The proportion of successful candidates
was the lowest at the intermediate stage
(between 42 and 46 per cent). Large
percentages of failure give rise to muchL.
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frustration and to much waste of time,

money and effort.
7.7. Some interesting information can

be obtained by examining the number of
of students in higher courses in propor-
tion to the number of matriculates.
For every 10,000 students who matricu-
lated in 1952, about 6,750 had enrolled
for courses at the intermediate level in
1952-53 out of whom about 4,400 suc-
ceeded in passing the appropriate exami-
nations at this level in 1954. The
enrolment at the degree level was 3,319
-in 1954-55, and the number receiving

degrees two years later in 1956 was 2,364.
The enrolment in post-graduate courses
in 1956-57 was 1,552. It may be noted
that for every 10,000 candidates who had
matriculated in 1952 only 2,920 or less
than 30 per cent took up courses in
science and technical subjects at the inter-
mediate level; and less than 12 per cent

proceeded with courses in science, tech-

nology, agriculture, medicine and veteri-

nary at the degree stage. Finally, only
156 or less than two per cent took post-
graduate courses in science and techno-

logy. The educational base is poor for
a rapid expansion of scientific and
technical personnel at higher levels.

7.8. Higher education in India deve-

loped to a great extent in a somewhat
imitative. way on the British pattern.
Social and economic conditions are how-
ever entirely different in India. Acade-
mic ideals which are realisable in the U.K.
sometimes necessarily degenerate into

superficial imitation and window dressing.
Indian colleges often have very large
numbers of students who are not adequa-
tely prepared for higher education.

University and college teachers are poorly
paid and are often obliged to do a good
deal of part-time outside work. Classes
are very big, and library and laboratory
facilities are often poor. It is not sur-

prising that conditions of work in the
universities are not entirely satisfactory.

7.9. In the advanced countries of the
world there are usually good oppor-
tunities for productive employment for
the students who come out of universities
and other higher institutions. In India
the position is entirely different. Only
a very small proportion receive vocational
or professional training. A very large
number receive what is called general edu-
cation which does not make them fit to
undertake any particular productive work.
As I have already mentioned, unemploy-
ment among educated persons in India is
increasing. This is creating a great deal
of frustration and discontent. The
greatest weakness in India is the lack of
an organic relation between the system of
education and national needs for economic
development.

7.10. A radical reform of the educa--
tional system is a most urgent next step.
in planning. It is necessary, to turn out
an increasing number of suitably trained
personnel to meet the increasing demands
of an expanding economy. 'The first
thing in education must therefore be to
give appropriate vocational and profes-
sional
graduates of higher educational institu-
tions qualified to undertake productive
work of one kind or another. This is not
in any way incompatible with what is
called general culture. In fact, the two
can very well go together. Dr. Zakir
Hussain in his Patel Memorial Lectures
has recently given a most illuminating
exposition of this theme.

Planning for Socialism

8.1. At this stage it is desirable to.
recall that in India socialism has been
declared to be the goal of economic

It is quite proper not to try
And yet

policy.
to give any rigid definition.

training which would make
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it is essential to have some clear under-
standing in this matter as a guide to
action. In U.S.S.R., China and other
countries in which socialism of one form
or another has been already established,
planning is considered to be an essential
requirement for economic and social
progress ; and the aims and objectives of
planning are settled in accordance with
the principles of socialism in the accepted
form. In other words planning in the
socialized countries is an instrument of
socialism. In India the position is differ-
ent. Socialism has been accepted as
the aim but has not yet been established.
It is, therefore, important to examine the
relation between planning and socialism.

8.2. Many different ideas have been
associated with the concept of socialism
in different countries and at different
times. I shall select three ideas which
have special relevance. to our problems.
The first is rapid economic development
through full utilization of the resources
of the country. This was the object for
which planning was established in India
and should continue to receive full
attention. The second idea I should like
to mention is removing progressively
large disparties in wealth, income, and
power ; and the third is fostering equality
of opportunities of all kinds for all the
people of India.

8.3. The distribution of wealth, in-
come and privileges is extremely unequal
in India. The number of persons who
pay income-tax is of the order of five
lakhs or half a million.! Multiplying
by five, (which is the average number of
persons per household) the total number
of persons in families paying income-tax
would be about 2.5 million out of a

population of nearly 400 million or ap-
preciably less than one per cent. The
class which has some money and influence
in India is thus extremely small and
possibly forms not more than one or two

per cent of the whole population. Faci-
lities for education being both scarce
and expensive, higher education is pro-
bably almost a monopoly of this privi-
leged class at the top. Many - poor
people do not get even the opportunity
to learn how to read and write. Many
who complete the primary stage cannot
join secondary schools; many who com-
plete the secondary stage are unable to
go to institutions of higher education on
account of poverty. The same process
of selection, on the basis of the income
of the parents, continues at all levels of
higher education Finally it is only the
rich people who can send their children
abroad for higher training and education.

8.4. Inequalities in medical care
result in a larger number of deaths
among the poor people. Inequalities in
educational opportunities have a deeper
and more pervasive effect. It is true
that some extremely able students succeed
in securing scholarships upto the highest
level but their number is very smali. By
and large, it is the rich people who have
the opportunity of giving their children
the type of education required for posts
of influence and responsibility in the
country. By and large, those having
such training are selected for posts of res-
ponsibility on the strength of their higher
educational qualifications. In this way
the power and privileges of a small group
of people at the top tend to be not only
preserved but strengthened. In both public
services and organized private enterprizes
practically all posts of influence and
power are heid by persons belonging to
the same small privileged class. This
has created an influential group of people
who naturally desire to maintain their
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1 The actual number depends on the level
of income at which income-tax becomes
chargeable; this level. has fluctuated between
Rs. 2500 and Rs. 4200 per year in recent years.
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privileged position and power. During
the British period many of the influential

people were not enthusiastic about the

political change because they were afraid

of losing their own privileges. In the

same way it is not surprizing that there

are people in India today who are not

enthusiastic about a rapid economic

progress out of a similar fear of

losing their privileges and power. It is

necessary to remove barriers to educa-

tional opportunities to overcome such

difficulties. This is the only way in which
a sound foundation can be laid for

democracy and socialism in India.

Educational Reform

9.1. The only real remedy is to

make education entirely free and also

to ensure that no deserving student would
be deprived of educational opportunities
on account of poverty. It is no doubt

necessary and desirable to do this at all

levels of education; but it may be too

difficult a task to undertake immediately.
As a first step, it is suggested, that this

reform should be carried through at the

university and equivalent levels during
the period of the Third Five Year Plan.
This would call for several types of
action. Firstly, all fees at the university
level would have to be abolished by
increasing the direct contribution from
Government by an equal amount. Second-

ly, enough financial assistance would
have to be provided by Government to

enable every deserving student being
maintained during the whole period of
his study in higher educational institu-
tions. Thirdly, selection for admission to

higher education would have to be made

entirely on merit. Fourthly, it would
be desirable to institute evening classes,

correspondence courses, and external
examination on a large scale to provide
opportunities for higher education to

those who are unable to attend the day-
classes and also to maintain a policy of
open door as a safeguard against
rigidities and defects which may develop
within a strictly controlled system of
admissions. Finally, it would be desir-
able to initiate a scheme for constructive
work for the nation which would be

obligatory for one or two years for all
students who are admitted to higher
educational institutions or who gradaute
from such institutions. This is not the
occasion to give any detailed scheme but
it may be useful briefly to consider some
of the implication of the above proposals.

9.2. We have seen that total enrol-
ment in higher education had nearly
doubled in six years and was about

780,000 in 1956-57. The direct expen-
diture on higher education was about
Rs. 293 million (Rs. 29.3 crores), out
of which about 42 per cent or Rs. 120
million (Rs. 12 crores) came from
students' fees. The number of students
during the Third Plan period would no
doubt be higher. If expansion conti-
nued at about the same rate, the number
in the middle of the Third Plan period
may reach a million and a half. It may
not be however necessary or desirable
to allow such an increase in future, and
we may provisionally accept a target of
one million students in higher education
in the Third Plan but also keep in mind
a million and a half. For one million
students, the Government grant in lieu of
fees would come to about Rs. 16 crores,
and for a million and a half to about
Rs. 24 crores per year at current rates
and prices.

1 Compared to a fee income of 42 per cent
of the total expenditure in India the income
from fees at the university level is less than 11

per cent in U.K. and is about 8 per cent in the

land-grant institutions many of which are the

great State universities of U.S.A.
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9.3. As regards financial assistance
for maintenance, at the rate of Rs. 300
or Rs. 400 per year per student on an
average, the cost would come to Rs. 30 or
Rs. 40 crores per year for one million
students. I have used average figures
because it would be quite reasonable to
adopt something like a "'means test'' so
that the amount of the stipend would
depend on what assistance the parent
would need to maintain the student with-
out any strain. Secondly, stipends of a
larger amount may be offered as incen-
tives to attract students to science and
technology or other suitable subjects and
also to post-graduate courses. The total
cost may be of the order of Rs. 50 or
Rs. 60 crores per year. If the Third Plan
succeeds in raising the national income
by five per cent per year (and this is
about the lowest safe limit) then the
additional income generated would be at
least of the order of Rs. 600 crores per
year or more out of which there should
not be any difficulty in providing the
above expenditure'.

9.4. Selection for admissions on merit
is indeed a formidable task, but I
venture to think it is not beyond our capa-
city if we call science to our aid. The
objects of the admission test must be
clearly defined, and attempts must be
made to maintain uniform standards

2 It is appropriate at this stage to point out
that the proposals to abolish all fees in higher
education and to award maintenance stipends

throughout the country. I shall make a
few suggestions to serve as a basis for
further discussions. It may be desirable
to try to assess such aspects of the can-
didate's qualifications, for example, as (a)
his content of knowledge in appropriate
subjects, (b) his ability to search and
compile relevant information from books
and written materials, (c) his capacity
to organize his knowledge and convey
his ideas in a clear way in a written form,
or (d) his skill in manual or technical
work or ability to make scientific obser-
vations or experiments. These are all
amenable to assessment on a more or
less objective basis. For example,
modern objective tests, in which a candi-
date has only to indicate his choice
between different answers, can be used
in testing knowledge in a standardised
manner throughout the country. The
ability to compile and collect infor-
mation from given books and materials:
can also be standardised at different
levels of difficulty. The ability to
convey in a coherent form his know-
ledge and ideas can be tested by
asking the candidate to prepare written
notes on the basis of material given
to him or to be collected by him
from given books and papers. His
power of expression can be tested by
the usual type of free essay for which
several hours can be allotted. Some kind
of practical work or experiments can
also be made a part of the examination.

95 T should Hike to mention that,
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out of government funds would merely involve «in my opinion, modern statistical methods>

a redistribution of the national income; and
should not, in principle, cause any additional
strain on the economy as a whole. It would
be necessary, of course, for Government to
raise the required amount through additional
taxation or in other ways. But, in principle,
the amount which was being spent by the
parents of the students would' be set free and
would be available for either savings or
consumption. In other words, there would be
no additional call on physical resources.

3

can be used very. effectively to select a
required number of questions for any
particular paper out of a given "universe
of questions" in a random manner and
at the same time to maintain assigned
levels of difficulty and subject coverage
within prescribed limits with objective
certainty. This would have two advan-
tanges. Jt would enable uniform stan-
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dards being maintained throughout the

country and from year to year. It would
also permit almost infinite variations in

the content of individual question

papers so that copying from an answer

book can be made practically impossible.
Furthermore, with the help of modern

electronic computers it would be possible
to mark the objective type of papers

very quickly and accurately.
9.6. I may also explain that the test

for admission need not be one single
examination but may very well be

differént examinations for different groups
of subjects. For each examination it

would be, however, necessary to main-

tain as uniform standards as possible
over the whole country. To maintain

parity or equivalence of standards

between different examinations would be

technically a more difficult task. How-
ever in principle, it is not absolutely

necessary that the quality of the candidates

should be the same in all subjects. If
there is greater competition in certain

subjects it is likely that such subjects
would attract candidates of a higher

quality on an average. This need not be

prevented.
9.7. One great advantage of the

proposed system would be that it would

be possible to regulate admission to par-
ticular subjects in accordance with social

needs and opportunities of employment
which are likely to be available to the

students after graduation. In this way
admission to higher education would be

geared to future requirements of trained'

manpower.
9.8 It would be of advantage in

many ways to institute evening classes,

correspondence courses and external
examinations to offer iuller opportunities
for higher education. Correspondence
courses are being used very extensively in
U.S.S.R. apparently with great success ;

and it would be possible to take advant-

age of Soviet experierice. Arrangements
may have to be made for laboratory or

other institutional work for prescribed

periods or during vaccations. All this

would, of course, call for much organiza-
tional effort and experimentation which

would offer scope for much employment
of persons with higher education. A
standard system of external examinations

(including practical work or tests as

necessary) would keep the door open for

every one and would be a safeguard

against abuses developing within a closed

system.

National Service

10.1. If the State undertakes to make

education available at its own expense
to all deserving then it would be entirely

proper to ask the students to undertake

productive and constructive work for the

country for one or two years. The
maintenance stipend would be continued
or can be increased in suitable cases

during this period. In many countries of

the world a period of service in the

armed forces is compulsory. In India,
instead of conscripted service in the

defence forces, we may think of a period
of obligatory service in peace camps Or

in a peace force for constructive work.
10.2. It would be probably con-

venient to ask the students to put in

their, prescribed period of service imme-

diately after their graduation. This would

supply every year a large number of

highly trained persons who would be able

to undertake productive work of various
kinds. This would be of direct gain to

the nation. For example, it would be

possible to use a large number of such

students to do teaching work at different
levels all over the country. The medical

graduates can help in bringing medical
care to the villages. For the trainee him-
self it would be a valuable period of i

;
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apprenticeship training, something like
the internee' > work in hospitals by
medical graduates, and would be of help
in their finding employment suited to
their training and aptitudes. The most
valuable aspect of the peace camps or
peace forces, if -1 may use this phrase,
would be the bringing together of young
persons from widely differing types of
families in a comradeship of active work
for the country This would be an effec-
tive way of promoting the spirit of
democracy.

10.3. Although I have spoken of
students joining the peace camps or the

peace force after graduation from higher
institution of education it is also possible
to have work schools", as Dr. Zakir
Hussain has called them, for students
before they come to the University. In
U.S.S.R. a new policy has been adopted
of asking all students to work for at least
two years from the age of 15 before they
are admitted to institutions of higher
education. Various possibilities are thus
open. The really important point is to
accept the principle that a1 prescribed
period of service in a peace force for say
two years at some stage or other would
be an obligatory requirement for all
educated persons.

Science and Research

11.1. The importance of science and
technology for national development has
been recognised in India, in principle,
since independence. It cannot be said,
however, that progress has been entirely
adequate or satisfactory. There is urgent
need of improving the teaching of science
at all levels. Much improvement is also
needed in the organization of research.
There is no time to make a comprehen-
sive review, and I shall make some brief
observation on some selected aspects of
the problem.

11.2. Science is developing so fast
that it is becoming increasingly difficult
for teaching to keep pace with the ad-
vancement of knowledge. J. D. Bernal
has recently pointed out that:

"With a rapidly growing civilization,
the young will year by year have more
to know and also, will be required,
by the new demands made on them,
to know more Something must
be done to simplify and reduce the
amount of learning at every stage... .
In the past with some reason, teach-
ing was considered to be the passing
on of known and established truths
from one generation to the next....
But clearly, in a civilization where:
the whole basis of knowledge is
expected to change several times in
a generation, the passing on of estab-
lished knowledge becomes palpably
inadequate and, also, from its ever
increasing bulk, impossible. It is.

lucky if most of what is taught is.
true, or supposed to be true, at the
time it is taught. It is certain that
it will no longer be considered true by
the time those who are taught are
half-way through their lives. What.
is needed, therefore is a different and
lightened content of education. The
emphasis will be on discovery rather
than knowledge. It will be, not so
much the passing on the established
truths, as showing. the way to criticize
and discover new truths; in other
words, the active part of the scientific
Method.''*
11.3. Some serious thinking has been

going on for some time in the Indian
Statistical Institute on organizing an inte-
grated course of science teaching in which
emphasis would be given to develop the
student's skill in observation, counting,
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measurement, logical analysis and inter-

pretation of the facts, and the design of
new experiments to test the working
hypothesis. One single set of observa-
tions and experiments may cover different
branches of science, which, it is hoped
may give an integrated outlook on scien-
tific method. It is no longer possible to
have encyclopaedic coverage of know-
ledge. The only possibility is to try to
make an intensive and integrated study
which would touch particular aspects of
different branches of science. I have no
time to elaborate these thoughts but it
seems to me that it will be well worth
making some experiments in this direc-
tion.

11.4. It is essential to spread the

teaching of science extensively at the
school level without which it will be never
possible to secure a sound foundation
for advancement of science in India. Sir
Alexander Fleck, in his presidential
address to the British Association for the
Advancement of Science in 1958 men-
tioned that in U.S.S.R.. children from li
to 17 years devote 46 per cent of their
school time to science subjects. I am
aware that it is not possible to approach
this level immediately in India but we
should keep some target in view.
Teaching of science, both in schools and
universities, deserves serious attention by
senior scientists.

11.5. As regards the organization of
science in its wider sense, I have on
other occasions pointed out that our own
National Institute of Sciences is not very
active. Our Institute is supposed to have
the responsibility of advising Govern-
ment on scientific matters. In practice
there is very little activity of this kind.
This I think is partly due to lack of clear
ideas regarding what should be the pro-
per function of scientific societies in the

changing conditions of the present time ;

and also, I am sorry to say, partly due to
lack of a sense of responsibility on our
own part.

11.6. I am a strong advocate of the

public sector but this, in my view, does
not mean concentrating all activities in
government departments. On the con-
trary, in the scentific field, J think it is
essential to build up and maintain truly
independent scientific organizations which
would be in a position to offer advice
and constructive criticisms and sugges-
tions to Government. I have already
mentioned that we ourselves have not
been sufficiently serious regarding our
own responsibilities. But I also think
that the time has come for Government
to give serious attention to the future
structure of scientfic organization and
research in India not only within govern-
ment but for the country as a whole.

11.7. If I may put it in this way,
the solution does not lie in officialising all
scientific activities but gradually to make
the scientific organizations truly functional
by transferring to them real responsibi-
lities and entrusting them with fruitful
activities. The advancement of science
requires proper recognition of scientists in
the structure of society as a whole. In
this connexion I may remind you that
Sir Alexander Fleck has given a quota-
tion from an administrator which went on
record that "the place of the expert is
not in the saddle but as the assistant and
the adviser. The scientist must be on
tap, not on top." I can only say that
the future of India depends on reversing
the dictum of the administrator and
recognising that the scientist must be on
top and not merely on tap. I have a
deep conviction that scientists must
supply the leadership in national develop-
ment. It is necessary that they should
take the initiative. {.
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Cost of Living in the Soviet Union.

Sir,
I have only just seen Shri Priyada

Ranjan Ray's article on Scientific Policy
Resolution in your June-July issue of
last year. I find that the comparative
statement, given by him on page 12 com-

paring the salaries and commodity prices
in the Soviet Union and India, conveys
a wrong impression of the position.
Neither salaries nor prices of commodi-
ties can be compared directly between
a socialist country like Soviet Union and
a capitalist country like India. This for
simple reason that in the Soviet Union
a considerable part of the salary is paid
in kind. Besides this important factor
Dr. Ray has made the position still more
difficult by quoting prices of commodities
in the Soviet Union seem to be about
four times the prevailing prices at present.
He does not state where he got his

figures from. Leaving this matter aside
for the present I want to stress that some
of the necessities of life which are essen-
tial for cultural advancement of the

people are provided in kind, entirely free
of charge, and the quality of these
services is of the same. high order to all

people regardless of their income group
level. Take for instance education; no
matter where born and to whom, every
boy and girl receives from the kindergarten
to the high university and technical insti-
tution, receives education entirely free of
cost. Not only no-fees are charged but
as many as 85 per cent of the students
in universities and higher technical ins-
titutions receive handsome scholarships
which vary from 250 to 850 roubles a

month to maintain them at these institu-
tions. The value of the scholarship
depends on how well a student does at
his studies. Then there is a job waiting
for every one at the end of his studies.
Since all entrants to institutions of higher
learning have to sit for competitive exa-
minations, it may happen, and it does

happen, that the son of a highly paid wage
earner may fail to get admission while
his cook's son may be admitted.

Then again medical aid at its best is

provided entirely free of charge and the

quality of this service does not depend
on the patient's wage. Similarly every
worker, manual or intellectual, has to pay
no more than 5 per cent of his salary for
his housing accommodation, heat, gas
water and electricity ; and as your readers
must have seen that the Soviet Union
investing tremendous sums to build houses
for the people and they will build 15
million flats during the present Seven-.
Year Plan. They are planning to pro-
vide each worker a separate flat of his
own. Equally important, the worker is
given about one month's paid holiday
with travelling expenses provided. Then
again every worker is free to retire him-
self at the age of 65 and is entitled to a.
reasonably good pension which in the
lower wage scales may be as much as
45th of his wage. Taking all these
factors into account, it becomes clear
that the money wage that an individual
gets in the Soviet Union is meant entirely
for the provision of food, clothing, per-
sonal effects and entertainment.

Dr. Ray's comparative statement to
convey a correct picture should have
included the relative prices of the com-

in
_On-

t is
ruly

vice
ges-
ady
not
our
unk
rent
ure
and
m-

"ay,
all
ake
nal
ibi-
tful
nce
in
In
hat
ta-
on
1S

on
hat

ing
nd
on
a

ust

ud



22 LETTORS TO EDITOR

modities and services in both countries.
It is just not enough to take into account

only the level of prices of the consumer

goods. Cost of services must also be
considered which may even be more

heavy than the cost of consumer goods
and it is obviously so from what I have
said. I must stress again the free
services of education, and education at its
best, and medical aid. Those members
who have children to bring up will
appreciate what I am trying to say.

It should also be remembered that in
the Soviet Union wives are also wage
earners and in the low income groups

wives earn as much or even more than
husbands. In the group of utterly un-
skilled workers, drawing 350 roubles a
month, which are very few, the family's.
income would be certainly somewhere
near 700 roubles a month or more.

I am not pleading for large differen-
tial in the pay of various types of
workers. I am merely trying to say that
we should always be objective, and must

try to inform ourselves as correctly as.

possible.

S. S. SOKHEY
Maj. Gen.

News Roundup
University Grants Commission report
1957-58

The University Grants Commission,
in its Second Report, has come to the
conclusion that the problem of raising
university standards could not be solved

by concentrating efforts at the point of
post-graduate study and research alone
but it was also necessary to assist in the

improvement of standards in the affiliated

colleges. Therefore, as required by the ex enditure in the case of men's colleges
U.G.C. Act, regulations have now been
framed enabling the commission to in-
clude affiliated colleges within its purview
and a list of colleges under the various
universities has been drawn up for this

purpose.
The Report makes particular mention

of the rapidly increasing demand for
technically trained personnel and says that
the Commission is assisting Engineering
colleges and Departments to increase the
number of seats available in them. In
most cases the number is being doubled.

The Report says that the Commisson
has given considerable thought to the

problem of improving the conditions of
service of the teachers of the affiliated

colleges. It has prepared a scheme by
which large funds would be made
available by the Commission itself for the
revision of scales of pay of teachers in
such colleges on the basis of the State

Government|University|College concern-
ed sharing 50 per cent of the increased

p
and 25 per cent in the case of woman's
colleges. A number of Universities and
State Governments have agreed to work
out this scheme.

On the question of salaries of Univer-
sity teachers, the Commission's report dis-
closes that so far 19 universities have

implemented the scheme for improving
the salaries with financial assistance from
the Commission. The Universities of
Baroda and Shri Venkateswara have not
been able to agree to accept responsibility
for 50 per cent of the increase cost
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involved in this scheme. Six Universities,
namely, Agra, Allahabad, Bombay,

Lucknow and
Banaras have already better scales of pay
for their teachers.

Three-Year Degree Course

Referring to the three-year degree
course, the Commission says that it
considers this as part of a total plan to

improve school and university education.
So far the Universities of Baroda,
Karnatak, Kerala, Madras, Osmania and

Saugar have started the course. The
Universities of Aligarh, Andhra, Anna-
malai, Mysore, Nagpur, Sardar Vallabhai
Vidyapeeth and Shri Venkateswara are

expected to implement the scheme in
1958-59 and the Universities of Poona,
Rajasthan, SNpr Women's, Utkal and
Bikram in 1959-60. The matter is under
consideration of other universitities. The
scheme, says the report, presupposes the

reorganisation of high school education
also.

Regulating Number of Students

The report says that the present
system of evaluating the work of univer-
sity students in India is not entirely satis-

factory and calls for reform. A Com-
mittee of persons with special knowledge
and interest in this field has been appoint-
ed to make a thorough study of the prob-
lems involved and propose remedial
action.

The Commission has accepted the
the report of the Committee appointed by
it to examine the problems connected
with question of the medium of instruc-
tion. The Committee has suggested that
the change from English to an Indian
language at the university stage should
not be hastened and that it should be
preceded by adequate preparatory mea-

sures Even after the change, English
should continue to be studied by all
university students. "It is in our educa-
tional interest that English should be
retained as a properly studied second lan-

han
un-

ly's

53 it says.guage in our universities
en-

Difficulties :

The Commission has pointed out

of
hat
Lust

some of the difficulties which it had to
face in its work. It had given priority to
the construction of new buildings in the
various Universities but the tempo of
construction was slow owing to shortage
of steel and cement, and consequently
Universities found it difficult to implement
their projects with the speed with which
they were expected to do. Again, there
has been a great deal of difficulty in the
matter of scientific equipment and books.

Although a considerable amount of scien-
tific apparatus is now manufactured in
India, equipment has still to be imported
from abroad for higher work, particularly
for research. For this purpose, the
Universities require import licenses and

foreign exchange permits which are not

readily available to them. The commis-
sion is still negotiating this matter with
the Government. While it appreciates
the need to conserve the country's foreign
exchange resources, it feels that unless
the Universities' need for scientific
equipment is properly recognised and

adequate means found to enable them to
obtain equipment quickly, the develop-
ment of higher scientific education in
in the country will be greatly retarded.

In regard to the allocation of funds,
the Commission says that it is aware of
the fact that the funds likely to be placed
at its disposal at any time will be limited
by wider national considerations and in
accordance with the economic position
of the country. However it desires to
have the freedom to operate within

as.
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flexible limits of quinquennial allocation
of funds rather than in the rigid limits
of an annual budgetary provision. The
Commission has also requested the

Government to extend encouragement in
financial terms so that it could go all out
to meet multifarious needs of Universi-
ties. This could be done by. placing at
the Commission's disposal any additional
funds that may become available from

savings elsewhere.

Measures for Rapid Expansion of
Women's Education in India

The National Committee on Women's
Education appointed in May, 1958, has

recently submitted its Report to the

Government of India. It has made far-

reaching recommendations to make up
the lee-way in the girls' education.

Among the recommendations which
need top priority and immediate conside-
ration by the Government, the Committee
has suggested the followings :-

(1) The education of women should
be regarded as a major special problem
in Education for a good many years to
come and a bold and determined effort
should be made to face its difficulties
and magnitudes and to close the existing
gap between the education of men and
women in as short a time as possible.

(2) The highest priority should be

given to scheme prepared from this point
of view and the funds required for the

purpose should be considered to be the
first charge on the sums set aside for the

development of education.
(3) Adequate steps should be taken,

without any delay, to create a special
machinery to deal with the problem of
the education of girls and women and to

assign adequate special fund for the

purpose.
(4) Steps should be taken to consti-

tute as early as possible, a National

Council for the Education of Girls and
women.

(5) The problems of the education of
women is so vital and of such great

Ste
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national significance that it is absolutely try
necessary for the Centre to assume res-

ponsibility for its rapid development.
This responsibility, will be shown in three

ways :

(a) It would be a responsibility of
the Centre to see that a parity between
the education of boys and girls is reached
as early as possible and also to see that
the education of women is developed
equally in all parts of the country; (b)
the Centre will prescribe targets to be
attained and also guide the States in

preparing comprehensive development
plans for the education of girls and
women in their areas; and (c) The
Centre will assist the States financially in

implementing the approved plans.
An amount of not less than 10 crores

in addition to provisions that already exist
should be yearmarked for the education
of women during the remaining period of
the Second Plan.

During the Third Five Year Plan, there
should be a special programme for the

development of the education of women
which is not covered by any of the

general programmes and that a sum of
not less than Rs. 100 crores should be
allocated for it.

The Planning Commission should set

up a permanent machinery to estimate,
as accurately, as possible, the women-
power requirements of the Plans from
time to time and make the results of its
studies available to the Government and
the public.
Reorganisation of Technical Education

The All India Council for Technical
Education had framed courses in Civil,
Mechanical, Electrical, Mining and,
Chemical Engineering ; Metallurgy ; Tex-
tile Technology; Architecture; Com-
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merce; Applied Art; Management
Studies, and Printing Technology. The
courses had been framed primarily as a
model for the organisation and improve-
ment of technical education in the coun-
try. They were serving that purpose in
a very useful manner in respect of courses
conducted both at polytechnics and at

University institutions.
All State Government had recognised

the National Diploma in Engineering
awarded by the All India Council for
Technical Education as. equivalent to a

university degree for purposes of appoint-
ment to superior posts and. services.
The National Certificate was recognised
for subordinate posts and services.

Promotion of Technical Education in
India-Assistance from the U.S.S.R.

An agreement to further develop eco-
nomic co-operation between India and the
U.S.S.R. was signed recently in Moscow.

The agreement provides for the supply
of equipment, free of charge as a gift to
India from the Soviet Union, amounting
to a sum of Rs. 36 lakhs for the labora-
tories of physics, electrical engineering,
radio engineering and television, electro-
nic devices, geodesy and central scientific
and technological research at the Indian
Institute of Technology, Bombay. The
Institute, the second in the chain of the
four higher technological institutions
being established by the Central Govern-
ment, has already been receiving consider-
able assistance in the shape of equipment
and professors through UNesco from
out .of the Soviet contributions to the
U.N.O. Fund:

The agreement also provides for the

training of 50 Indian engineers in the
U.S.S.R. for a period ef two to three
years with the object of strengthening
the teaching staff in the various technical
institutions in the country. The entire

4

cost of training which will commence in
1959 will be borne by the Soviet Govern-
ment. A large number of the trainees
will be drawn from among young bright
graduates of Indian Universities, who on
completion of their training in the
U.S.S.R. will work as teachers in the
the technological institutions. A num-
ber of Soviet professors and teachers will
also be deputed to India to work on the

teaching staff of the Indian institutions.
It is expected that this measure will
greatly help in releiving the shortage of
highly qualified technical teachers in the
country.

The agreement further contemplates
publication in India of selected Russian
text books in engineering. The Govern-
ment of the U.S.S.R. has undertaken to
make available to India translation into
English of such text books as may be
selected for the purpose.
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Cheap solar device may solve need for
more fresh water

res
kist
ion

In many areas of the world the need
for fresh water is acute and so the search
for cheap production of fresh water from
salt or brackish sources has continued.

The U. S. Department of the Interior
(USDI) is close, it is believed, to a solu-
tion. It is completing at Daytona Beach,
Florida, a solar-distillation unit designed
to operate as inexpensively as possible.

The Daytona Beach plant consists
essentially of a smooth, shallow depression
that receives sea water at one end, takes
fresh water from parallel canals and
drains water with increased salinety from
the other end. The earth floor is covered
with a black asphalt lining a quarter-inch
thick, considerably like the linings already
in use on small feeder irrigation canals
used in the projects for watering the
drier areas of the U.S. West.

The experimental unit is designed to

of

ere
the

the
of
be

set
te,

its
nd

al

d,



26

take off as fresh water about half the sea
water stream that moves through the

plant. The remainder, carrying twice
as much salt and other waste materials
when it was pumped in, returns to the
sea.

Dr. George O.G.Lof, consultant to
USDI's saline water division in planning
the new plant, believes that the materials
needed for the installation will not cost
more that $1 a square foot and should

produce about a pound of water per
square foot daily.

latest vanguard satellite to aid weather

mapping of globe

The primary objective of the latest

Vanguard experimental satellite launched
from Cape Canaveral, Florida, is to
measure the distribution and movement
of clouds over the daylight portion of
the earth. The experiment represents
step to obtain continuous weather mapp-
ing of global scope.

The satellite's 24--hour sweep should
reveal cloud cover data over about 25

percent of the earth's sunlit surface in
600-mile wide strips.

The Vanguard satellite, 20 inches in
diameter and weighing 21.5 pounds,
contains two photocells mounted behind
circular, gridded windows on opposite
sides of the sphere. As the photocells
sweep the sunlit side of the earth, they
measure sunlight intensities.

The satellite's photocells scan the
sunlit side of the earth during 50 minutes
of its orbital period and transmit the data
to a Minitrack station in 60-second bursts.
The data telemetered to the ground are

ek eS
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then erased from the tape, and the system
is reset to begin recording again.

U.K. Expenditure on scientific research
to be doubled

Expenditure on research by the United
Kingdom Government will be nearly
doubled in the next five years, it is anno-
unced in London. Under its second five-
year plan, for the period 1959-64, appro-
ximately £ 61,000,000 will be made
available to the Department of Scientific
and Industrial Research (DSIR), com-
pared with £ 36,000,000 for the first five-
year period, which ends on March 31,
1959,

Expansion will continue steadily
throughout the period, and for the year
1963-64 expenditure is planned to reach
about £ 14,000,000.

The largest expansion is planned in
the field of scientific grants to the uni-
versities. Post graduate awards to
students will be increased by about 10
per cent. each year, until in 1963-64 it is
hoped some 3,800 students will be
receiving DSIR grants for research train-
ing. In the same year it is expected that
DSIR support for special research in the
research departments of universities wil!
be operating on a2 scale of about
£ 1,750,000.

Grants to the research associations will
also be increased to over £ 2,000,000 per
annum by the end of the period. At
present there are 49 organizations in the
DSIR scheme. The Council for Scien-
tific and Industrial Research will continue
its policy of encouraging industry to
bear an increasing proportion of the total
cost.



INSTITUTION OF CHEMISTS (INDIA)

Associateship examination, 1959

The Ninth Associateship Examination
of the Institution of Chemists (India) will
be held in November, 1959. The last
date for Registration is 31st March, 1959.
The Examination in Group A (Analytical
Chemistry) is divided into the following
ten Sections and each candidate will be
examined in two of them according to his
choice as approved by the Council, in ad-
dition to the General Chemistry including
Organic, Inorganic, Physical and Applied
Analytical Chemistry (1) Analysis of
Minerals, Silicates, Ores and Alloys; (2)
Analysis of Drugs and Pharmaceuticals ;

(3) Analysis-of Foods; (4) Analysis of
Water and Sewage; (5) Biochemical
Analysis ; (6) Analysis of Oils, Fats and
Soaps; (7) Fuel and Gas Analysis; (8)
Analysis of Soils and Fertilisers; (9)
Analysis connected with Forensic Chemis-
try; and (10) Analysis connected with
Leather Chemistry. The Examination is
recognised by the Government of India
as equivalent to M.Sc. for purposes of
chemists.

Further enquiries may be made to
the Honorary Secretaries, Institution of
Chemists (India), Chemical Department,
Medical College, Calcutta-12.

No more need to depend solely on imported fine chemicals !

SARLOCHE? Fine Organic Chemicals available in

(a)
(b)

Reagent Grade
Indicator Grade

(c) Analytical Grade
& (d) Pure Grade

are best suited for use in Research Institutions, Laboratories, Colleges, etc.

For full particulars, kindly contact :

Phone :

AIRIL 262077/8
Grams:

«*ARLABS"

ARLABS PRIVATE LTD.
No. 6-2nd FLOOR, INDIA HOUSE, FORT ST.,

BOMBA Y-l
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For

LABORATORIES
GAS SUPPLY

Laboratory and Industry.We have at our back an

cerns all over India &
abroad.

: Our Specialities-Fitting of Oi1 Gas plants, Supply of
Science Laboratory Equipments, Furniture & Wood
work of all descriptions,

MANSFIELD OIL
!6, RADHANATH CHOWDHURY ROAD, CALCUTTA 15

Branch-30!, LINGHI CHETTY ST, MADRAS 1.

Enquiries for-
e Glass Apparatus

e Scientific Equipments

e Glass Bottles etc.

(for Schools. Colleges & Reseatch Institutions}
dasa

reg RE

may kindly be sent to us for which wemust for a modern ue

assure you of entire satisfaction.experience of
years in serving Labora-

many
tories & Industrial con-

The New Indian Scientific Apparatus Co.
20, Radha Kanta Jew Street,

CALCUTTA-4.

Phone : 551085 Gram : NISAPCO

INDUSTRIAL PRODUCTS DIVISION
NATIONAL CARBON COMPANY (INDIA) LTD,

BOMBAY © CALCUTTA © DELHI MADRAS

Organic hemicals
Alcohols Ketones
Amines Plasticisers
Anhydrides Phenols

Glycols Esters
Glycol-Ethers Silicones

Aromatic Nitrogen
Hydrocarbons CompoundsaS...
Chlorine

Cab Oe

Polyalkylene
Compounds Glycols
Synthetic Rubber
Lubricants Auxiliaries

Wetting and Emulsifying Agents
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Specialist in manufacturing
lamp blown Laboratory

Glassware made from Pyrex
and other heat resistant glass.

Importers and Stockists of the following
apparatus in general use VIZ

LABORATORY
GLASS APPARATUSStandard Interchangeable Joints.

High Vacuum Stop-cocks, all types.
e Pipettes and Burettes, all types. *

..® Glassware, Class "A" and "B". Sole Selling Agents
e Quickfit Glassware.

S. K. BISWAS & Co. GHARPURE & Co.
137, BOWBAZAR STREET, P-36, ROYAL EXCHANGE PLACE EXTN,

(KOLAY BUILDINGS)
Post Box No. 7885, CALCUTTA-12 Gram: MEENAMO @ PuoneE: 22-2061.

CALCUTTA-I

THERMOSTATIC
BATHS & OVENS

DRYING CHAMBERS
HOT & COLD INCUBATORS
WARBURG'S APPARATUS
RO-TAP SIEVE SHAKERS

&

OTHER SCIENTIFIC INSTRUMENTS

Manufactured by

Uday Scientific Industries Private Ltd,
5, BHABANATH SEN STREET,

CALCUTTA -4.
Gram : UDAYINDUST Phone : 55-3777.
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VANASPATI AND REFINED OIL

FOR IDEAL COOKING OF DELICIOUS FOOD

PREPARED BY
MODERN MACHINERY UNDER MOST

HYGIENIC CONDITIONS
AND

EXPERT SUPERVISION
*

A TRIAL WILL CONVINCE YOU OF THE
EXCELLENT QUALITY

"KUM KUM"

ARYAN INDUSTRIES PRIVATE LIMITED
108, WALKER TOWN, SECUNDERABAD-P.B. NO. 60

Telephone : 6635 Gram : NADIR

SUNVIC
ELECTRONIC RELAY

Model EA-3M

Operates on a few micro-

watts but controls upto
2 kW. at 230-Volts

AC/DC

Made by

HARLOW, ENGLAND.

Accredited Agents
MARTIN & HARRIS (Private) LTD.

SAVOY CHAMBERS, WALLACE STREET
BOMBAY 1.

.SUNVIC CONTROLS LTD.



The Metric System derives its
name from the Metre, which
is the primary unit for mea-

suring length. In this system,
as in all decimal systems, the

basis of calculation is 10. We

multiply or divide any unit of

length, weight or volume by
the same number i.e. 10,

In the Metric System, the

multiples of a unit have the

prefix Deca (10 times), Hecto

(10 « 10= 100 times) and Kilo

ISSUED By THE GOVERNMENT OF ENDtA

Milli (1/1,000).

SUB-UNITS

10 hectometres = j kilometre (2)

(10 x 10 x 10 = 1,000 times)
The sub-units have the prefix
Deci (1/10) Centi (1/100) and

THE CHANGE.OVER TO THE

METRIC SYSTEM OF WEIGHTS

AND MEASURES BEGINS

FROM OCTOBER, 1958

Th 10 millimetres =I centimetre

THE

= 40 inches approx. 10 metres = 1 decametre



hase

44
44

The first phase of the change-over to the Metric
System of Weights and Measures began cn
October |, 1958. The use of Metric weights has
become legal in selected areas of the States.
The Metric System has been introduced also in
Government departments and industries like cotton

paper, cement and jute.
The reform will be gradually extended till the whole
country is covered.

textile, iron and steel, engineering, heavy chemicals

METRIC KNOW THE

Ss Y S T E M EQUIVALENTS
METRIC

OF THE PRESENT
for WEIGHTS

simplicity and uniformity

Issued by the Government of india



Bengal Chemical & Pharmaceutical Works Ltd.
The Largest Chemical Works in India

Manufacturers of
Pharmaceutical Diugs, Indigenous Medicines, Perfumery, Toilet and Medicinal

Soaps, Surgical Dressings, Sera and Vaccines, Disinfectants, Tar Products, Road
Dressing Materials, etc.

Ether, Mineral Acids, Ammonia, Alum, Ferro-Alum, Aluminium Sulphate,
Sulphate of Magnesium, Ferti-Sulph, Caffeine and various other Pharmaceutical
and Research Ghemicals.

Surgical Sterilizers, Distilled Water Stills, Operation Tables, Instrument
Cabinets, and other Hospital Accessories.

Chemical Balance, Scientific Apparatus for Laboratories, Schools and Colleges,
Gas and Water Cocks for Laboratory use, Gas Plants, Laboratory Furniture and
Fittings.

Fire-lxtinguishers, Printing Inks.

Ofice 6 GANESH CHUNDER AVENUE CALCUTTA-13

Factories CALCUTTA BOMBAY e KANPUR

MADE IN INDIA
VERY RELIABLE INDIGENOUS SUBSTITUTES
OF GUARANTEED ANALYTICAL REAGENTS HIGH VACUUM ROTARY PUMP

MAY BE FOUND IN Single Stage & Two Stage
66 BASYNTH" Suitable for Laboratory use and

similar in performance to those made
Germany, & U S. A.Brand

ANALYTICAL REAGENT

Acid Hydrochloric pp Stern
Acid Hydrochloric Fuming

<

Acid Sulphuric xs

Benzene we

Toluene

Xylene
Petroleum Ether All Indian Materials

Acid Nitric
Acid Nitric Fuming

>

Acid Acetic Glacial H e
Ammonium Hydroxide Ba

Butyl! Alcohol Ete., Ete.
and Constructions.Amy! Alcohol

BASIC & SYNTHETIC CHEMICALS PRIVATE LTD.,
P. O. JADAVPUR UNIVERSITY
CALCUTTA-32
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What salt means

How long ago man discovered
salt is lost in antiquity, but he

learnt that it came from the rocks
and the sea As he realised the value

of sale,he made it anarticle of currency and commerce

Science has gone far since then, and today it has learned
to make many and varied uses of salt. Can you imagine
your common salt being turned into a number of heavy
chemicals such as soda ash, caustic soda, bicarbonate
of soda magnesium chloride, bleaching powder and

bromides? Can you imagine getting along without
salt in the twentieth-century ?

At the Mirhapuc Works of Tata Chemicals, salt and

other marine products are extracted from the sea

and converted into these alkalis and heavy chemicals

They 'ind their way into many other factories where

paper, leather, soap glass, textiles and pharmaceuti-
cal products are made

Here, then, is an industry using the boundless waters
of the sea to keep the wheels of other industries

moving. it is the aim of Tata Chemicals to assure

the country ofa national supply of these basic chemicals.

Tata
Chemicals

LIMITED
BOMBAY HOUSE BRUCE sTREE BOP BAT >

Printed & Published by the Editor Dr S K. Bose, 92, Upper Curculas Road, Calcutta-9
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BIOLOGICAL PRODUCTS PRIVATE LTD.

Manufacturers of

INJECTABLE AND ORAL LIVER EXTRACTS,

GLANDULAR EXTRACTS AND INDIGENOUS

CRUDE DRUG EXTRACTS.

Factories :

AGRA * HYDERABAD (DN.)

Trade Enquiries solicited to

BIOLOGICAL PRODUCTS PRIVATE LTD.

KALINA, SANTACRUZ (East), BOMBAY - 25.
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The Scientific Policy and the Scientist

Pursuit of science has conferred
immense benefit on mankind and has
endowed man with enormous power to do
himself good or evil as he pleases. The
impact of science on man's life has been
most tremendous during the last half a

century or so, and as a consequence
science as a means to an end, is evincing
interest in more and more people. It is
no longer the special reserve for the
secluded savant; the economist and the

politician, the industrialist and the agricul-
turist, nay, even the votaries of so-called
fine arts are looking forward to science
for furthering their respective ends.

It is, therefore, natural that the Indian
Gavernment in their efforts towards build-
ing up a prosperous India should employ
science as best as they could; the adop-
tion of the Scientific Policy Resolution by
the Indian Parliament is a recognition
of that fact. How far the Govt. would
succeed in the implementation of this
Policy is a matter of secondary impor-
tance, once the principle has been given
a public and legal recognition. Because
sooner or later, the Policy will have to
be executed in practice, inspite of the
bureaucratic set-up in the administra-
tion and the Government.

The question then arises as to what
is the status of science in India at
present. Can it deliver the goods? Can
it live upto the hopes of the legislators
who have passed the Scientific Policy
Resolution? Whoever has got a first
hand knowledge of the scientific institu-
tions in India is impressed most by their
size, equipment and meagre contribution
to the field of science and technology !

The shortage of scientific and technical
man-power is a well-known fact and

many of the first plan targets could not
be attained admittedly due to this

shortage. Had this been a simple quan-
titative shortage, it could have been easily
filled up by expanding the existing
educational institutions, or by establish-
ing new institutions. But our experience
leads us to believe that the shortage is
also a qualitative one. One of our lead-
ing scientists, after his return from a
tour of the USSR and other European
countries, in a recent article in the Vijnan
Karmee, has pointed out that the top
scientists in the USSR are paid as much
by way of remuneration as the top Indian
Scientists. Yet, we see what their top
scientists are giving to the nation, nay, to
the world in the field of science and

technology and in comparison, what our
scientists are contributing in the field of
science. What could be the reason for
this dismal state of affairs? Is it due
to mal-administration? Or due to lack
of coordination, lack of funds or lack of
talents? May be there are several
reasons working. together, but to us the
most potent reason seems to be more a

psychological one than anything else.
Workers in our country whether scientific,
technical or otherwise, work more by
compulsion than by any inner urge for
work. They do not feel enthusiastic
about work, at least not as a rule.

They work only when they have a direct
personal benefit accruing from the work
and even then they would give their
minimum. The same spirit is more or
less working among the scientific and
technical workers, no matter what they
get by way of remuneration. A man can
work willingly or with pleasure only
when he works for the good of commu;
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nity, a collective good of which he is also
a partaker. But our people are imbued
with an individualistic outlook, a "'devil-

may-take-the-hindmost'"' mentality which
has resulted in an indecent scramble for
personal gains, a feverish haste on the

part of some to put up a front, a-show;
on the part of others, despondency and
loss of interest. Those who can put
up the best show derives the most
benefit, whether there is any substance
or not behind the show. The spirit of
salesmanship has pervaded the world. It
is not merit, but salesmanship, that
decides the value, social or otherwise of
any commodity or quality. Formerly,
commodity could have a good market
if proved good in use by a discerning
public. Now it is difficult for an average
busy man to pause and think about an
issue ; the advertisement decides the issue
for him. This spirit of salesmanship
has also entered the domain of science.
In olden days, there certainly were

groups and cliques in the world of
science. Yet the scientists, did not throw
overboard the basic principles of science.
The old-day scientists had their bias but
they had also retained their faculty of
scientific, reasoning. But nowhere else
in the world today or yesterday, has the

spirit of showmanship or salesmanship
,done so much damage to the cause of
science as in India.

This salesmanship is killing the scien-
tific spirit in India. It is killing the
initiative of talented young workers,
discrediting Indian scientists in the eyes
of the world. It is needless to speculate
on what the foreign scientists think about
our scientific achievements. An unbiased
self-analysis would clearly reveal our
short-comings. So, inspite of good inten-
tions on the part of the legislators and
administrators, can Indian science under
present conditions fruitfully contribute
towards economic, social and cultural

upliftment of the country? Can India
prosper in this world of heart-breaking
competition, if science does not give out
its best? The answer to these questions
would undoubtedly be in the negative,
unless science in India is taught and

practiced in a progressive manner.

Regarding teaching of science, the Govt.
is doing quite a bit, in setting up new
institutions, expanding the old ones and

changing, enlarging and remodelling the
curricula. Of course, individual scientists
are contributing towards these labours
but yet the present trend in Indian Science
is a retrograde one due to the lack of a
sense of collective responsibility among
the scientific and technical workers, who
are supposed to build up the edifice of

country's prosperity.
What then is the remedy so that Indian

science can be harnessed to further
India's progress at a faster rate, enlarge
the field of scientific knowledge for the
common. good of mankind, and generally
enhance India's prestige in Scientific
World. Apart from what is already
being done by the Govt. at their level, as
remedies, we may suggest certain seif-

imposed ones, which are not achievable
through rules, regulations or legislations.
These remedies should have to be part of
a scientific discipline to which all scien-
tific workers from top to bottom have to
be re-initiated. The aim of this disci-
pline should be to inculcate among the
scientific workers from the very beginn-
ing the sense of social responsibility-the
collective responsibility of science tc
mankind, and the true spirit of science
the capacity to see things without bias.

This *

self-imposed discipline should
consist in-

(i) dissociating all selfish motives
from matters scientific; (science
is universal, scientific truth is
universal truth, inspite of personal
gains and losses) ;

t



(ii)

(iii)

(iv)

(v)

(vi)
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eliminating the hierachical out-

look in science; (scientific ins-

piration is not confined to the

older or elder scientists alone,

rather it is more frequently seen

where administrative burden does

not weigh too heavily) ;

giving due credit to all workers,

especially the young and in-expe-
rienced ones who need encourage-

ment; (scientific workers are not

mere beasts of burden and nobody
has any right to treat them so) ;

judging worth of scientific workers

on merit of their work, unbiased

by advertisement, recommenda-

tions or personalities; (scientific
merit can neither be created nor

can be destroyed by propaganda,
recommendations, or personal
likes and dislikes) ;

doing research work for the com-

mon good, and not for individual

or restricted benefit; (neither
mere publication of papers nor

more doctorates alone can give
India economic prosperity or raise

India's prestige in the scientific

world) ; and

encouraging self-criticism within

the ranks and files of scientific

workers. (Periodic introspection
is good to check hierachical ten-

dencies, groupism and other mal-

practices. Criticism without fear

or fortune in periodic open forums

in institutions can go a long way
in developing healthy tradition in

science).
In the end, we may be permitted to re-

produce and commend to all the "'Scien-

tists' Oath" proposed by Dr. Gene

Weltfish of Deptt. of Anthropology,
Columbia University similar to the Hippo-
cratic Oath of the Medical Graduates as

far back as in Sept. 1945, which is self-

explanatory :-

"T pledge that I will use my knowledge

for the good of humanity and against

destructive forces of the world and the

ruthless intent of men; and that I will

work together with my fellow scientists

of whatever nation, creed or colour for

these our common ends''.

This oath was proposed no doubt,

with the Second World War as the imme-

diate background, but the spirit of dedi-

cation that it conveys is what is required

in scientists then, now and always, and

never before in such a high degree in our

country's history as it is now.



Glowing Electron
By

D. KELENDJERIDZE

A Nobel Prize was awarded not so

long ago to three Soviet scientists Pro-
fessor Pavel Cherenkov, Academician Igor
Tamm and Professor Ilya Frank, Corres-
ponding Member of the USSR Academy
of Sciences, for the theoretical substan-
tiation and interpretation of a pheno-
menon known as Cherenkov Radiation.
Here is an article on this important
discovery.

Light! How usual a thing it is in
our everyday life. During the day the
Sun pours light generously on our planet.
Diffused by the Earth's atmosphere, the
light makes our skies blue. At night we
turn on electricity, and the light from
man-made sources-glow-lamps or day-
light lamps floods our rooms and the
streets of our cities. Light can be multi-
coloured, visible or invisible. But for all
the commonness and variety of light
phenomena, the physical nature of light
is extremely complicated. The mystery
of white light was unravelled by scientists
but a few centuries ago. The white light
of the sun-ray turned out to be hetero-
geneous and capable of being broken up
by a simple glass prism into its com-
ponents-attractive coloured bands like
those of a rainbow.

The science of light has recently
passed through a stage of rapid develop-
ment. The world's best laboratories of
to-day are equipped with instruments
which are by far superior in sensitivity
to so perfect an organ as the human eye.

Things were different, however, com-
paratively recently

In 1932, a group of research scientists
studied the light phenomenon known as
luminescence under the direction of the
late S. I. Vavilov, the then President of
the USSR Academy of Sciences, at the
Physics Institute in Leningrad. Pavel
Cherenkov, then a postgraduate student,
was one of the younger members of that

group.
Luminescence has since firmly entered

our life. It is present on our television
screens, in our daylight lamps, advertise-
ment lights etc. And yet, there was a
time when scientists had to make countless
experiments in blacked-out laboratories
to find out what laws governed this
phenomenon. For want of instruments
which are available to-day, they had to

spend hours on end to adapt their eyes
to complete darkness in order to be able
to see the most feeble flashes of light
during experiments.

Pavel Cherenkov was investigating the
luminescence of uranyl salts dissolved in
other liquids. This luminescence was
caused by invisible gamma-rays emanat-

ing from radium. He had to establish
the dependence of the brightness of lumi-
nescence on the concentration of salts.

Cherenkov faced the problem that
plagues any experimenter: how was the
result of the experiment affected by the
medium in which it was conducted?
Perhaps, it was the glass that glowed, or
the water was not quite pure? So,
Cherenkov first diluted the salt concentra-
tion and then replaced it by pure water.
The effect was quite unexpected : water,
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pute water, continued to glow just as the
dilute salt solution did. What was the
matter? All kinds of bold thoughts
raced through the researcher's mind.
But the final conclusion had to be made'
quietly, wisely and prudently. For that
was but a feeble glow seen by a tired eye.

When the ordinary water was replaced
by a distilled liquid, the effect remained
unchanged. That meant that admixtures
had nothing to do with it. (That was an
essential thing for pure liquids are known
to glow sometimes due to dilute admix-
tures under the influence of invisible ultra-
violet rays or X-rays).

May be it was the glass that had dis-
solved in the water, if very little? To
solve that problem, Cherenkov took a
platinum crucible instead of the glass
vessel. Pure liquids: water, alcohol,
toluene, sulphuric acid all continued to
glow. But that was not the end of it.
But that was not the end of it. It had
to be proved that the glowing had
nothing to do with luminescence. With
a brilliant vision of an experimenter,
Cherenkov added potassium iodide, silver
nitrate and other quenching agents to
the liquid. Yet, the luminescence re-
mained unchanged.

Incessant experimentation for two
years proved very fruitful. It transpired
that the luminescence was caused not by
gamma-rays themselves, but by the elec-
trons they formed in the liquid. Further
experiments were conducted directly with
the sources of electrons. It was estab-
lished that radiation did not spread
symmetrically in every direction from the
source of radiation as we were accustomed
to see happening in our everyday life.
Light spreads at a sharp angle to the
directon of the motion of electrons just
the way the beam of car lights does at
night.

S. I. Vavilov hazarded a suggestion
that electrons are slowed down colliding

equal to 300 km|sec.

with atoms, that they lose some of their
energy of motion. But the energy does
not vanish but passes into the energy of
light radiation which has been observed
in experiments. Yet, more elaborate
experiments have disproved that hypo-
thesis of bremsstrahlung radiation. This
led to the discovery recorded in the
Transactions of the USSR Academy of
Sciences in 1934 as follows :

"We are arriving at the fundamental
conclusion that the glow which has been
observed to occur in pure liquids during
the passage of fast electrons cannot, in
view of its unusual properties, belong to
any of the earlier known kinds of
luminescence. 99

The phenomenon discovered by
Cherenkov looked extremely mysterious
for many years. There was something
enigmatic about the problem as it stood.
Was the new phenomenon to be explained
in terms of the old notions and old
theoretical postulates or by evolving new
theoretical aspects and introducing new
hypotheses in the form of mathematical
equations.

It was in 1937 that the mysterious
glow of a liquid under the influence of the
electrons moving through it, which came
to be known as Cherenkov Radiation,
was explained by the combined efforts of
three Soviet scientists: P. Cherenkov,
I. Tamm and I. Frank.

Every detail of this phenomenon was
explained in terms of classic electrody-
namics. Under the theory of relativity
there can be velocity greater than the
velocity of light in empty space which is

The speed of light
in matter is a different thing. In water,
for instance, light travels at a speed of a
"mere"? 220 km|sec. and in glass-still
more slowly-200km|sec.

Now, the velocity of the motion of an
electron in a medium exceeds the velo-
city of light in that medium and, in con-
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sequence, the electron itself begins to
emit light from each point of its travel
and always at a definite sharp angle to
the direction of its motion.

The glow of liquids during the passage
of other elementary particles through
them mesons and protons-has been
observed by scientists to be in full accord
with the theory explaining Cherenkov
Radiation.

Cherenkov's discovery has made it

possible to devise sensitive instruments to

register the motion of elementary parti-
cles. Such instruments are being used for
extremely accurate measurements of the

energies of such particles which is of-
great importance for the study of nuclear
reactions. Such counters are used for
cosmic ray recording from Soviet artifi-
cial Earth satellites.

The theoretical substantiation of
Cherenkov Radiation proved of great
importance not only for those branches

of physics which study light phenomena.
It is common knowledge that light visible
to the eye is a combination of electromag-
netic waves of definite oscillation fre-
quency. The laboratory research on
Cherenkov Radiation has provided an

opportunity for using this principle to

generate millimetre radiowaves which aré
of great importance in television, radiolo-
cation and in the allied fields.

The greatest prospect in this sense is

provided by the theory of the late
Academician Mandelstam. 'This theory
boils down to the following : electromag-
netic waves are well propagated through
special metal tubes called wave guides.
By placing walls with holes in them inside
the wave guides, the speed of propagation
of electromagnetic waves can be drasti-
cally reduced which is entirely in accord
with the conditions of the passage of light
through any substance. Imagine that a
beam of very fast electrons is passed
through such a wave guide. Since there
will thus be a complete analogy with the
motion of electrons through a medium,
conditions will be presented for Cherenkov
Radiation in the form of millimetre radio-
waves. And the generation of millimetre
radiowaves is of extremely great impor-
tance for the development of television,
interplanetary radio contacts and radio-
location. This possibility of generating
radio-waves has been proved by the

investigations of Soviet as well as foreign
scientists. It is safe to hope that this new
trend in the development of the
Cherenkov Radiation theory will be

placed at man's service as soon as certain
technical difficulties have been overcome.



Central Executive Committee (1959) Meets
is
te

The new Executive Committee met
on 25 January in Room No. 16, Law
Faculty, University, Delhi with Professor
P. C. Mahalanobis, President, in the chair
to discuss the steps to be taken on the
resolutions adopted at the Annual Meet-
ing and to prepare the programme of
action for the current year.

2. The following were present :

Prof. P. C. Mahalanobis, Dr. S.
H. Zaheer, Dr. B. Mukherji, Maj. Gen.
S. S. Sokhey, Dr. B. C. Guha, Mr. A.
Rahman, Mr. Baldev Singh, Mr. D. V.
Varma, Mr. J. N. Misra, Dr. D. K. Roy,
Dr. V. C. Vohra, Dr. Rais Ahmed and
others.

3. The President initiating the dis-
cussion characterised the social situation
in India as one of extreme formalism
which even the scientists and scientific
institutions have not been able to escape.
There were many organizations and many
committees which continually passed re-
solutions or called upon Government to
take this action or that. There was no

attempt to make a patient study of the
facts of the situation or to work out
programmes of action at a concrete level.
The association of scientific workers
could either fall in line with the general
pattern of formalism or adopt a realistic
approach to the solution of basic prob-
lems. If the Association decides to take
its stand on reality then it must change
its mode of action. It must give up pass-
ing resolutions advising what other orga-
nizations or Government should do. It
must give serious thought to what the
Association can itself do, formulate its
own pogramme of work, make detailed
studies of concrete problems in a scien-
tific spirit, and where necessary sumbit

specific proposals to other organizations
or Government.

4. After a full discussion the CEC
accepted this analysis and method of
action. It was decided that the resolu-
tions passed at the General Meeting
should be carefully examined in accor-
dance with this policy and broadly
divided into two categories :

(A) Items in which specific action
could be taken by the CEC in accordance
with the general directives of the Annual
Meeting with suitable modifications in
the form or language of the resolution ;

and
(B) Items which required further

study and which would be referred back
to appropriate bodies for such study.

5. The different resolutions were
then discussed in detail and the following
revised programme of work was drawn

up; and it was decided that this pro-
gramme of work would be circulated
among all members of the Association
for their general approval and further
comments and suggestions.

Resolution No. 1: It was agreed
that members of the ASWI be invited to

prepare working papers for consideration
at group meetings or by the Planning
Commission or Government.

The President suggested the following
procedure. Any member of the Asso-
ciation (or any scientific worker) having
thought of any subject or proposal for
the consideration of the Planning Com-
mission would get in touch with, at
least, two other members and through
group. discussions or correspondence
among three or more members get
ready a draft paper giving it a concrete
form a scheme or proposals for further

e

1
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discussion. Once such a working paper
was ready, it could be circulated among
a wider group interested in the subject
for comments and suggestions. Also, the
President was confident, it would be

possible, if necessary, to arrange a small
meeting at a convenient place of 5 or 6

or more members or other scientific
workers to consider the matter thoroughly
and prepare a revised working paper
which would then receive serious consi-
deration by appropriate organizations or
Government agencies including the Plan-
ning Commission. He mentioned that
the Council of the National Institute of
Science had approved, in principle of
this procedure ; and he thought the NISI
might be willing in suitable cases to
convene the group mecting. The Presi-
dent thought other ways could also be
found to arrange such meetings once
really serious and competent working
papers were available. He would help
in this matter in every way and would be

glad if working papers were sent to him.
Resolution Nos. 2, 5,7, 8, 19, 20, 21:

The ASWI stresses the iniportance of
devising appropriate methods of imple-
mentation of the Government of India
Resolution on Scientific Policy announced
in March 1958 and the urgent need of
formulating appropriate schemes for
scientific grades and services in Govern-
ment agencies, universities and other
scientific institutions including methods of
recruitment, appraisal of personnel and
departmental promotions, migration from
one agency to another, age of retirement,
and consolidated funds for leave, pension,
provident fund and other benefits and
also arrangements for efficient administra-
tion of scientific and technical personnel.
It was agreed that these subjects call for
serious and sustained consideration by
the members of the Association with a
view to evolving agreed schemes and pro-
posals. The Standing Committee which

was set up at the Annual Meeting consist-
ing of Shri Baldev Singh (Convenor),
Major General S. S. Sokhey, Shri A.
Rahman, Dr. M. S. Iyenger and Dr. Rais
Ahmed should be requested to take suit-
able action.

Resolution No. 3: The ASWI is of
the view that experience and technical
knowledge gained in industrial projects in
the public sector should be made avail-
able for the country as a whole, and

agreements with foreign firms should be
made keeping the above principle in,

view. Specific cases in which there was
any departure from the above policy
should be examined and, where necessary,
suitable action should be taken by a

standing committee consisting of Major
General S. S. Sokhey (Convenor), Dr.
S. Husain Zaheer, Dr. D. S. Kothari,
Dr. B. Mukherji, Dr. V. C. Vohra and
the President, with powers to coopt other
members.

Resolution No. 4: The ASWI is
of the view that fullest advantage should
be taken of technical knowledge and

experience available within the country
and experts should be brought from
abroad only when their services were

really essential. Specific cases of devia-
tion from the above policy should be
examined and, if necessary, suitable action
should be taken by the CEC.

Resolution No. 6: The ASWI, re-

cognising the universal character of
science, stresses the need of removing
restrictions on the free communication of
results of scientific research and of pro-
moting international collaboration in the
field of science and technology,. Cases
of restrictive practices should be examin-
ed and, where necessary, suitable action
should be taken by the CEC.

Resolution No. 12: The ASWI is of
the view that no scientific worker should
be dismissed by any employer without

assigning reasons for such action, and
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that Service Rules should be changed
where necessary for this purpose.

6. It was agreed that the following
resolutions should be forwarded to appro-
priate authorities :-

Resolution No. 9: to the Pay Com-
mission requesting that the report should
be submitted as early as possible and that

particular attention should be given to
the needs of the scientific workers keeping
the Scientific Policy of Government in
view.

Resolution No. 10 : to the Ministry of
Labour requesting that single-fare for
double-journey railway concession rates
should be made available for bona-fide
trade union workers attending their
annual meetings.

Resolution No. 11: to the Council of
Scientific and Industrial Research request-
ing that an Advisory Committee should
be appointed consisting of independent
scientists to advise the Vice-President in
cases of dismissal where victimisation is

alleged by the scientific worker concerned.
Resolution No, 13: to the Govern-

ment of India requesting that Govern-
ment servants should be permitted to
avail themselves of the leave travel con-
cessions during regular leave to any
place their interest in India.

Resolution No. 14: to the Council of
Scientific and Industrial Research request-
ing that suitable residential accommoda-
tion be provided for the staff working
at the Central Leather Research Institute.

Resoution No, 17: to the Ministry
of Defence drawing attention to the

hardship caused by a break due to ETE
service and requesting condonation of
the break.

Resolution No. 18: to the Govern-
ment of India pointing out the need of
giving protection under article 311 of the
constitution of India to civilians paid
from Defence Estimates.

Resolution No. 19: to the Govern-

st-

2

ment of India requesting that the defini-
tion of "family"? should be modified so.

as to reserve the present anomalies in.

the elegibility to family benefits.
7. The following resolutions were

referred back for further study: -

Resolution No. 15: regarding depart-
mental promotions in the Central Leather
Research Institute, Madras.

Resolution No. 16: regarding the

forwarding of application for posts out-
side the office of the Surveyor-General of
India.

8. CEC Meetings: The following:
tentative dates and places were decided.

March-April (Calcutta); August
(Hyderabad) ; November (Delhi) ; Janu-
ary (Bombay).

9. Vijnan Karmee: The President.
was requested to write an editorial ex-
plaining the new approach and Messrs.
Baldev Singh and A. Rahman to contri-.
bute an explanatory article in the Vijnan.
Karmee.

The Editor would meet the President.
to discuss arrangements for printing and.
related matters.

10. Government Grant: The two
secretaries would prepare the case in
consultation with the President and ap-
proach the Government of India for
increased help.

11. Membership Drive: The new
approach would be widely circulated and.
should serve to increase the membership.

The two Secretaries would draw up
plans for tours to cover the Institutions.
not yet visited.

12. CSIR Workers Convention :

Hyderabad branch to continue the efforts.
to call the convention.

13. Typewriter: A new typewriter
to be purchased from funds of the Re-
gional Centre.

A
11S

it
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1
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a

1

14. Regional Centre: The new
committee would be constituted as
follows :
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Professor P. C. Mahalanobis, Shri M.
R. Raman, Dr. D. K. Roy, Shri Baldev
Singh and Dr. S. Husain Zaheer, as the

representative of the World Federation
and Director of the Centre.

It would draw up the budget and pro-
posals. Effort to organize an Asian
Scientific Workers Conference is to be
continued.

Annual Report of the General Secretaries, 1958

Membership

During this year renewed efforts were
made to increase the membership of the
Association. Two new branches have
been established, one at the Central Food
Technological Research Institute, Mysore
with 100 and at the Central Fuel
Research Institute, Jealgora with 52

members. A new unit at the Central
Leather Research Institute, Madras has
also been established. The membership
at CSIR Headquarters Unit at Delhi has
increased considerably. Two more full
fledged association viz., the Surveyors
Association at Dehra Dun and the
Southern Railway Chemists and Metal-
lurgists Association, Madras have been
affiliated to the ASWI. Negotiations for
establishing branches|units at the Central
Tobacco Research Institute, Rajamundri,
Central Road Research Institute, Delhi
and Hydraulic Research Station, Bhad-
rabad, U.P. and for affiliating the Indian
Railway Scientific Staff Association,
Jamalpur and the Scientific Staff Asso-
ciation of the National Physical Labora-
tory, Delhi are progressing. Scientific

Workers at PWD Research Institute,
Lucknow are being accorded organiza-
tional assistance. The total membership
of the Association is now about 2000 out
of which about 500 are newly enrolled

during the year under review.

Grants to the Association

During 1958, the Association received
a grant of Rs. 5000.00 from the Govern-
ment of India in two equal instalments
and Rs. 500.00 from the National
Institute of Sciences of India. Applica-
tion for grant to the Government of India
for 1959 has been submitted.

Publication of Vijnan Karmee

Dr. S. K. Bose, Editor V.K. and
General Secretary (Publications) has left
for France; on his request Shri A. K.
Biswas, a member of the Editorial Board,
V.K. placed his report before the Council
of the Association. The Council of
the Association has elected Dr. D. K.
Roy D.Sc., Research Officer, of the
Indian Institute for Biochemistry and
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Experimental Medicine, Calcutta to be
the Editor and Secretary (Pulications) for
the current year. We very much regret the

irregularity in publication of V.K. Two
General Secretaries (Publications) suc-

cessively left India on official business.
The necessary authorisation procedure
for the new Editor took time. However,
it is expected to bring up the issues up-
to-date.

The get-up of the journal has improv-
ed and the number printed each month
has increased from 700 to 1100. Besides
the members, 25 copies are sent to dis-
tinguished foreign scientists, 50 to noted
Indian personalities, 11 to Advisory
Board members, 18 to foreign organisa-
tions, 6 to Information Service Centres,
and 43 to libraries of National Laborato-
ries and other academic institutions.
Advertisement position has improved
from 8 to 12 through the personal efforts
of our President Dr. Zaheer and members
of our Hyderabad Branch.

Presently, we are facing certain prob-
lems in procuring sufficient articles for
publication in the journal. The various
Branches and Units are again requested
to be more active in regularly procuring
and contributing articles and send infor-
mation of their activities for publication.
It is needless to remind our members that
this journal is the mouthpiece of the

thoughts, aspirations, achievements, prob-
lems and activities of the Scientific
Workers of India.

Financial status of the publications is
not yet beyond worries. We are still
dependent on periodic grants. Increased
efforts have to be made by the members
of different Branches and Units to
endeavour for procuring some more

materials to make the
journal self-supporting.

Relation with World Federation

Our affiliation with this International
Organisation has continued. The Indian
Regional Centre of the World Federa-
tron was formally constituted in July,
1958 with Dr. S. H. Zaheer as its Head
with a committee of five members.
Considerable preliminary work has been
done to organise the scientific workers of
the Asian countries and very useful con-
tacts have been established.

Resolutions

Action was taken on all the resolu-
tions that were passed by the General
Body at Madras in January, 1958.

Majority of these resolutions are receiving
attention of the authorities to whom they
have been referred. Our resolutions
pertaining to the confirmation and pro-
motion of technical assistants at Govern-
ment Test House, Calcutta have met
with some success in that the Ministry of
Works, Housing and Supply has agreed
to convert 80% of the temporary posts
into permanent cadre and has also
agreed to reserve posts to be filled

purely by promotions. As regards the
ASWI memorandum to the Pay Com-
mission, we have been assured that the
recommendations made in our memo-
randum would be given due consideration
by the Pay Commission.

The Association is, no doubt, gaining
popularity amongst the scientific workers
of India; this will be evident from the
increase in membership. The problem
before us is now not only to increase
the membership but also to some extent,
to sustain its existing membership.

Sd.| D. V. Varma
General Secretary (Organisaton)
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Treasurer's Report, 1958
{

Balance sheet as at 31st March '58

Liabilities Assets

General Fund Account

Balance sheet as per Metal box as per
last balance sheet. 1612.90 last account. 10.00

Less deficit for the
year as per following
statement of income &
expenditure. 815.35 797.55 Less depreciation. 1.00

Loan from Duplex machine as
Dr. S. K. Mukherji. 507.41 per last account. 524.62

Loan from
Dr. S. Gangulli. 114.57 621.98 Less depreciation. 52.50

Typewriter as per

9.00

472.12

82.50

90.00

765.91

last account. 91.50

Less depreciation. 9.00

Sundry debtors. 90.00

Cash

In hand 83.27

With Palai Bank
New Delhi. 93.51

; With Punjab National

.,
; Bank, Kanpur. 589.13

:
Total 1419.53 Total

\ +

1419.53
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Income and Expenditure Account for the period I-1-57 to 31-3-58

Expenditure

Salaries allowances and
expenses of officers. 1567.22

Salaries, allowances &
expenses of Estt. 872.27

Cost of publishing
Vijnan Karmee. 8598.11.

Rent, Rate & Taxes. 460.46

Stationary, Printing and
Postage. 649,79

Depreciation in assets. 62.50

Total 12110.35

Auditor's report

Income

Subscriptions

From individuals
From Branches

121.00
2155.75

Income from Misc. sources

Grant from Govt.
and NISI
Advertisement revenue.
Misc. income.

Excess of expenditure
over income for the
period said above.

>

6500.00 .

2387.00
131.25

Total

13

2276.75

9018.25

815.35

12110.35

Examined, and found correct according to books of account produced, information sup-
plied and explanations given.

Sd|- Chartered Accountants Sd!- General Secy. Sd|- Treasurer Sd|- President
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Income and Expenditure Statement for the period from 1-4-58 to 31-12-58

Expenditure

Allowances and expenses
to officers

Establishment expenses

Audit fee

Bank charges

Rent etc.

Stationary, Printing & Postage

Miscellaneous expenses

Vijnan Karmee Publication

Repayment of loan to
Dr. S. K. Mukherji

Outstanding payments
Bills of V. K. Rs. 3464.00
Money held in Rs. 2662.04

Trust for Indian
Regional Centre

Total :

Rs. nP

105.62

225.00

50.00

26.47

480.00

147.21

34.50

4106.21

507.41

6126.04

11808.46

Income

Opening Balance

Cash Rs. 83.27
Bank Rs. 682.64

Membership Fee

Direct 29.50

From Branches|
Units 1190.09

Grant from Govt.

Grant from N.LS.I.

Advertisement revenue

Sale of V. K.

From W.F.S.W. for Ind.
Reg. Centre

Deficit (outstanding
Payments) 6126.04

Less Clossing Balance

Bank 1579.88
Cash Treasurer 100.94
Cash Gen. Secy.

(Pubn.) 1112369
Cash Dr. Ganguly 66.53

2860.04

Deficit (Carried over)

Total :

Rs. nP

765.9¢

1219.59

2500.00-

500.00-

870.49

40.00:

2662.04-

3266.00"

11808.46.
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Estimates of Income and Expenditure for the period 1-1-59 to 31-3-59

Expenditure

Rs. nP
Deficit (brought over) 3266.00

Allowances and expenses
to officers 200.00

Establishment expenses 120.00

Bank charges 15.06

Rents etc. 100.00

Stationary, Printing & Postage 300.00

Miscellaneous expenses 65.00

Vijnan Karmee
Cost of publishing 3 Issues 1800.00

Excess of income over expenditure 204.00

Total: 6070.00

Income

Direct

from Branches

Income from advertisements

Sale of Journal

Grants from Govt.|NISI

Total :

Budget Proposals for the period 1-4-59 to 31-3-60

Income

Rs. nP.
'Opening Balance 200.00

Subscriptions
Direct 100.00

From BranchesjUnits 2,000.00

Income from advertisements 2,000.00

Grants & Donation 10,000.00

Sale of publications 100.00

Total : 14,400.00

Expenditure

Allowances & expenses
to officers

Estt. expenses

Audit fee & Accountancy

Affiliation fee

Stationary, Printing & Postage

Miscellaneous expenses

Publication expenses
Vijnan Karmee

Purchase of Type-Writer etc.

Closing Balance.

Total :

15

Rs. nP
Substriptions

50.00

600.00

400 00

20.00
©

5,000.00

6070.00

Rs. nP.

1,000.00

1500.00

100.00

100.00

1000.00

200.00

9000.00

1000.00

500.00

14,400.00



World Federation Corner
Executive Council, W.F.S.W.

(1957-1959)

President
Professor C. F. Powell, F.R.S. H. H. Wills Physics Laboratories,

Royal Fort,
BRISTOL 8, England.

Bristol 24161

Vice-Presdents
Professor J. D. Bernal, F.R.S. 21 Torrington Square,

LONDON W.C.L., England.
LANgham 7941

Academician Li Sze-kuang Clo The Scientific & Technical
Association of the People's
Republic of China,
Er Li Gou,
PEKING.

Academician A.J. Oparin Clo Educational and Scientific
Workers' Union of the USSR,
'Central Committee,
42 Lenin Avenue, MOSCOW.

Dr. G. P. N¢rregard ésterbrogade 1 B,
COPENHAGEN ¢, Denmark. TRIA 5795

Professor Ch. Sadron 6 rue Boussingault,
STRASBOURG,
(Bas-Rhin), France. 35-40-94

Honorary Treasurer
Dr. W. A. Wooster 339 Cherry Hinton Road,

CAMBRIDGE, England.
' 87838

. Honorary Secretaries
Professor Chou Pei-yuan Department of Physics,

Peking University,
PEKING, China.
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Honorary Secretaries (continued)
Dr. E. G. Edwards

Academician I. Malek

Regional Members
Dr. S. H. Zaheer

Professor Shen Chi-i

Dr. E. Valko

Mr. W. J. S. Pringle

Mr. M. Tsutskov

Individual Members
Professor H. Budzislawski

Professor L. Infeld

Professor K. Bratanov

Corner Cottage,
Westwood Drive,
ILKLEY,
Yorks., England.

WFSW Regional Centre,
Pari'Zsk4 11,
PRAGUE 1, Czechoslovakia. 663-43

Director, Regional Research
Laboratories,
P.O. Regional Research Laboratories,
HYDERABAD-DECCAN 9, India.

Clo The Scientific & Technical
Association of the People's
Republic of China,
Er Li Gou, PEKING.

Association of Technical & Scientific
Societies,
Szabadsdg-tér 17,
BUDAPEST V, Hungary.

38 Spring Road,
Edgbaston,
BIRMINGHAM 15.

Clo Educational and Scientific Workers'
Union of the USSR,
Central Committee,
42 Lenin Avenue, MOSCOW.

Lenaustrasse 3,
LEIPZIG N. 22., G.D.R.

Physics Institute,
Hoza 69,
WARSAW, Poland.

Union des Travailleurs Scientifiques
de Bulgarie,
boul. Tolbuchine 18,
.SOFTA. 7-74-11

8-48-85

3
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Mr. J. G. Crowther

Professor Hideomi Tuge

Academician St. Milcou

Academician. Choi Sam Yel

Professor Agochkov

Secretary General
Dr. P. Biquard

Honorary Assistant Secretary General
Miss A. Rimel

Assistants to the Secretary General
Dr. E. H. S. Burhop

Monsieur F. Netter

Mr. Th. Némec

2 Mytre Court,
Johns Mews,
LONDON W.CI., England.

HOLborn 6462

Biological & Physiological Laboratories,
Hosei University,
Fujimicho,
Chiyoda-ku,
TOKYO, Japan.

Str. Dr. Obedenaru 13,
BUCHAREST, Rumania.

Academy of Sciences,
PYONGYANG, North Korea.

Clo Educational and Scientific
Workers' Union of the USSR,
Central Committee,
42 Lenin Avenue,
MOSCOW.

10 rue Vaitquelin,
PARIS 5e, France.

GOBelins 30-68 (work)
LITré 45-40 (home)

21 Torrington Square,
LONDON W.C.L, England LANgham

794

Department of Physics,
University College,
Gower Street,
LONDON W.C.1., Engiand. EUSton

7050
21 The Ridge,
SURBITON, Surrey. ELMbridge 8727

24 rue d' Aumale,
PARIS 9e, France. TRInité 06-85
WFSW Regional Centre,
Pari'Zskd 11,
PRAGUE 1, Czechoslovakia. 663-43
(Cables MONDSCIFED, PRAHA) i

i

I
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London Office :

Dr. A. M. Young

Miss F. Handley

Mrs. W. Burhop

W.F.S.W. Gencral Assembly, 1959

The Preparatory Committee for the
General Assembly and the Symposium
met recently in Moscow in accordance
with the decisions, of the 11th meeting of
the Bureau -held at Zurich in December,
1958.

The following decisions were taken

During the second half of September, at.

a date to be fixed later in Warsaw there
will be held one following the other :

(1) The Symposium (duration-3
days).

(2) The General Assembly (duration
-2 days).

The draft programme of the Sympo-.
sium is given below .

"Science in the development of the

economy and welfare oj mankind."
(A) Plenary Session
During the Plenary Session the follow-

ing general papers will be presented.
I (a) General report on the subject of

the Symposium :

Speaker-J. D. Bernal, Britain
(probable).

(b) Second general report on the

subject of the Symposium :

Speaker O. Lange,
(probable).

II (a) The recent development of sci-
ence in China and its contribution
to world science :

Speaker..........(China).

Poland

75 Upper Berkeley Street,
LONDON 1. WELbeck 4513

18b Belsize Park Gardens,
LONDON N.W..3 PRImrose 4393

(see above-Burhop)

London, March, 1959.

(b) The recent development of sci-
ence in India and its contrbution
to world science :

Speaker (India).
III The tasks and possibilities of modern
science for overcoming the economic
backwardness of certain peoples and for
the general improvement of welfare.

Two speakers chosen from two of the
following countries :

U.S.A., France, Great Britain, Japan,
U.S.S.R.
(B) Working Commissions :

Commission I The tasks and possibi-
lities of the physical, chemical and geolo-
gical sciences.

Two contributions are planned :

One written contribution from Li Sze
Kwang (China).
One contribution from......(U.S.A.,
U.S.S.R. or France).
Commission 2. The tasks and possi-

bilities of the biological, medical and

agricultural sciences.
Two contributions are planned :

Agriculture (China, France,
G.D.R., or Bulgaria)
Medicine (Poland).
Commission 3-The tasks and possi-

bilities of the social and economic
sciences.

Two contributions are planned :

Economic sciences (Greece or
France).
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Social sciences (Uzbekistan, One contribution ........ (G.D.R.,
USSR) Great Britain or France).
Commission 4 The present situation The Federation attaches great impor-

and future tasks for the training of scien- tance to the success of the Symposium.
tific and technical personnel : Members of our organization who are

One contribution-Academician I. interested to contribute papers may send
Malek (Czechoslovakia). their contributions to the following
Commission 5-The importance of address:

international scientific relations Recom-
*

Dr. S. H. Zaheer, Director, Regional
mendations : Research Laboratories, Hyderabad-Dn. 9.



KEEPING PACE WITH THE PROGRESS MADE ALL OVER THE WORLD
IN

SCIENTIFIC INSTRUMENTATION
Or-

THE PRODUCT OF S(O INCORPORATEire
nd

ng
ALL THAT IS BEST IN WORKMANSHIP, QUALITY, PRECISION AND PERFORMANCE

AND ALL THAT FIFTY YEARS' EXPERIENCE IN HANDLING QUALITY
PRODUCTS IN THE LINE CAN IMPART.

9.

SHAKING MACHINE (MODEL-SM-1)

Our own Manufacture :

Hot Air Ovens, Single & Double Wall * Forced Circulation Ovens * Incubators
* Hot Plates, Circular & Rectangular * Thermostatic Water Baths * Paraffin
Embedding Ovens * Paraffin Embedding Baths * Nitro-Kjeldahl Distillation Appa-
ratus * Automatic Water Distillation Stills *

Bagasse Digestors
* ShakingMachines

* Resistance Boxes * Wheat-stone Bridge * Fixed Frequency Oscillators * Galvano-
meter Lamp & Scale * Dissecting Microscopes * Dissecting Stand * Electrically
heated Rectangular & Circular Water Baths.

For further details please write to

THE SCIENTIFIC INSTRUMENT COMPANY LTD.
240, DR. DADABHAI NAOROJI ROAD, 11, ESPLANADE EAST,

BOMBAY-1 CALCUTTA-1
6, TE] BAHADUR SAPRU ROAD,

ALLAHABAD-1
30, MOUNT ROAD, B-7, AJMERI GATE EXTENSION,
MADRAS-2 NEW DELHI-1
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years in serving Labora-
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Our Specialities-Ficting of Oil Gas plants; Supply of
Science Laboratory Equipments, Furniture & Wood
work of all descriptions.

16, RADHANATH CHOWDHURY ROAD, CALCUTTA is
Branch-30!, L¢NGHI CHETTY ST, MADRAS .

GASCO.LE

Enquiries for

e Glass Apparatus

e Scientific Equipments

For
LABORATORIES
GAS SUPPLY

e Glass Bottles etc.

(for Schools, Colleges & Research Institutions)

may kindly be sent to us for which wefor

assure you of entire satisfaction.We have at our back an
Industry.

tories & Industrial con-
cems over ia&

The New Indian Scientific Apparatus Co.

20, Radha Kanta Jew Street,

CALCUTTA-4.

Phone : 551085 Gram : NISAPCO

Organic Chemicals

INDUSTRIAL PRODUCTS DIVISION
NATIONAL CARBON COMPANY (INDIA) LTD.

BOMBAY CALCUTTA ¢ DELHI © MADRAS .

Alcohols Ketones

Amines Plasticisers

Anhydrides Phenols

Aromatic Nitrogen
Hydrocarbons Compounds
Chlorine Polyalkylene
Compounds Glycols
Synthetic Rubber
Lubricants Auxiliaries

Glycols Esters

Glycol-Ethers Silicones

Wetting and Emulsifying Agents

NCC 2009
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Specialist in manufacturing
lamp blown Laboratory

Glassware made from Pyrex
and other heat resistant glass.

Importers and Stockists of the following
apparatus in general use. viz -

LABORATORY
e Standard Interchangeable Joints. GLASS APPARATUS
e High Vacvum Stop-cocks, all types.
e Pipettes and Burettes, all types. *.
e Glassware, Class "A" and "B"', Sole Selling Agents
e Quickfit Glassware.

we

S. K. BISWAS & Co. GHARPURE & Co.
P-36, ROYAL EXCHANGE PLACE EXTN,137, BOWBAZAR STREET, CALCUTTA-1(KOLAY BUILDINGS)

Post Box No. 7885, CALCUTTA-12 Gram: MEENAMO e Puone: 22-2061.

THERMOSTATIC
BATHS & OVENS

DRYING CHAMBERS
HOT & COLD INCUBATORS
WARBURG'S APPARATUS
RO:TAP SIEVE SHAKERS

&

OTHER SCIENTIFIC INSTRUMENTS

Manufactured by

Uday Scientific Industries Private Ltd.,
5, BHABANATH SEN STREET,

CALCUTTA - 4.

Gram : UDAYINDUST Phone : 55-3777.
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the Metric System of Weights and Measures makes

A single system of weights and measures for the entire
country will not only help trade but also promote

calculations easier.

national integration.

Use of Metric Weights has become legal in selected
areas of the States and industries from October 1, 1958.

Commercial weights are of the following denominations

Cast Iron Weights Brass/Bronze Weights

Kilogram Gram
Bullion only Commodities and Bullion

Kilogram GramKilogram

50 5 500 20 5 t $00 50 5

20 2 200 10 2 200 20 2

10 100 100 to

1 KILOGRAM- 1,000 GRAMS- 86 TOLAS

W
W
W

W
WXN

Da 58/320

Whether you are a buyer or a seller, you will find that

The reform will be gradually extended to other areas.
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ISSUED BY THE GOVERNMENT OF INDIA



FULLY TIED AND
Prior to the middle of the 19th century

the fully conscious patient was

either tied securely with ropes to prevent
his escaping the surgeon's knife or

made unconscious with blows on the head or

deadened with harmful narcotics.

Today, the means of inducing anesthesia,

so vital to successful surgery, are

so highly developed and effective that

the surgeon can coolly prosecute his work ZETHER
varying it to suit any exigency.

In processing aether for the country's

hospitals and maternity homes,

we are conscious of our grave responsibility.
Strict and continuous laboratory and

chemical control in our modern plant ensures

the high quality of our product.
Always processed to BP Standards.

SECURED FOR GOOD...

AETHER
ee

for anesthesia

Manufactured by

HYDERABAD CHEMICAL
& PHARMACEUTICAL

WORKS LTD.
HYDERABAD DN,

India's largest producer
of Aether Anesthetics
and Aether Solvens

PSHC-30A

Sole Distributors for India (except Assam, Bengal, Bihar & Orissa):

MESSRS. HERBERTSONS PRIVATE LTD.
Ewart House Bombay |

° No. ! Daryagan) Deth

Sole Distributors for Assam, Bengal, Bihar and Orissa:
MESSRS. RAVI TRADING CO.

5. Clive Row, Calcutta

SUNVIC
ELECTRONIC RELAY

Model EA-3M

Operates on a few micro-

watts but controls upto

2 kW. at 230-Volts

AC/DC
a

Made by

SUNVIC CONTROLS LTD.
HARLOW, ENGLAND.

Accredited Agents :

MARTIN & HARRIS (Private) LTD.
SAVOY CHAMBERS, WALLACE STREET

BOMBAY 1.



No more need to depend solely on imported fine chemicals !

'ARLOCHE' Fine Organic Chemicals available in

(a) Reagent Grade

_ (b) Indicator Grade

(c) Analytical Grade
& (d) Pure Grade

are best suited for use in Research Institutions, Laboratories, Colleges, etc.

For full particulars, kindly contact :

Grams:
AIRIL

Phone :

"ARLABS" 262077/8

ARLABS PRIVATE LTD.
No. 6-2nd FLOOR, INDIA HOUSE, FORT ST.,

Gram : MONITORING Telephone No. 34-2852

Electrical & Measuring Instruments Private Ltd.

Dealers in & Manufacturers of Electrical Instraments
e

Scientific Apparatus

35, EZRA STREET, CALCUTTA~-1

Enquiries Solicited for :-

1. Laboratory Stirrers :

both magnetic & mechanical types.
Rotary Shakers.

2. Electrical Instruments :

Suitable for Institutions, Colleges& Industries.

3. Solvents.

Any other enquiries will be carefully attended to.
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Know the Association of Scient fic Workers of India

Year of: The Association of Scientific Workers of India was formed
formation: in 1947 under the Presidentship of Sri Jawaharlal Nehru and
was registered as a trade union under Indian Trade Union Act, 1926.

Objects: The Objects of the Association are :

(a) To improve and safeguard the economic interest, the conditions of
life and the professional and social status of all scientific workers
in India

(b) To work for the most effective use of science and the scientific
method for the uplift and welfare of the society as a whole ;

(c) To ensure that the national resources of the country and also the
results of scientific research and development are utilised in the
best interests of the community as a whole ;

(d) To take steps to remove prejudices, superstitions and other
institutionalised social habits and customs inhibiting to progress
and generally to inculcate the scientific spirit among the people ; etc.

Membership: Membership is open to professionally competent
scientific worker as evidenced by possessing a degree or equivalent diploma
in Science, Technology, Engineering, Medicine etc. Matriculates engaged
in a technical capacity under the supervision of a professionally competent
scientific worker, are eligible to be members of the Association.

Units of the Association may be formed in Scientific, Technical or
Industrial institutions, who should have a minimum strength of ten
members.

Forum A monthly journal 'Vijnan Karmee' is published on behalf of
the Association of Scientific Workers of India. The journal aims to act
asa medium through which scientific workers can exchange experience
and opinions on matters of common interest. It lays emphasis on the
social aspects of science, impact of science on society, social factors which
affect the promotion of science, the working conditions of scientific
workers etc.

Offices: The Editorial Office is at the Department of Applied
Chemistry, University College of Science and Technology, 92, Upper
Circular Road, Calcutta-9. The Organizational Office is at Kanpur with
Sri M. R. Raman as the General Secretary (Organization). The address
is 8/60, Arya Nagar, Post Box No: 388, Kanpur. Any enquiries may be

sent to any of the above two places.



Bengal Chemical & Pharmaceutical Works Ltd.
The Largest Chemical Works in India

Manufacturers of
Pharmaceutical Drugs, Indigenous Medicines, Perfumery, Toilet and Medicina]

Soaps, Surgical Dressings, Sera and Vaccines, Disinfectants, Tar Products, Road
Dressing Materials, etc.

Ether, Mineral Acids, Ammonia, Alum, Ferro-Alum, Aluminium Sulphate,
Sulphate of Magnesium, Ferri-Sulph, Caffeine and various other Pharmaceutical
and Research Chemicals.

a

Surgical Sterilizers, Distilled Water Stills, Operation Tables, Instrument
Cabinets, and other Hospital Accessories.

Chemical Balance, Scientific Apparatus for Laboratories, Schools and Colleges,
Gas and Water Cocks for Laboratory use, Gas Plants, Laboratory Furniture and
Fittings.

Fire-Extinguishers, Printing Inks.

Office: 6 GANESH CHUNDER AVENUE CALCUTTA-13

Factories: CALCUTTA e BOMBAY e KANPUR

Indian skill can make
THE MAKERS OF RENOWNED "BASYNTH" BRAND A.R. ACIDS AND CHEMICALS
HAVE THE PLEASURE TO OFFER TO THE SCIENTIFIC RESEARCHWORKERS OF INDIA

A NEW PRODUCT OF THE ENGINEERING SECTION :

ROTARY VACUUM PUMP
Laboratory Model

% ALL INDIAN MATERIALS &
CONSTRUCTION

* 1958 MODEL: TSRP/30,
TWO STAGE PUMP

BASIC & SYNTHETIC CHEMICALS, PRIVATE LTD.
P.O. JADAVPUR UNIVERSITY, CALCUTTA 32

USE SVADESH AND HELP TO KEEP EMPLOYED INDIAN TECHNICAL SKILL INDUSTRIE
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What salt means
to you!

How long ago man discovered
sale is lose in antiquity, but he

learne that it came from the rocks
and the sea As he realised the value

of sale,he made it anarticle of currency and commerce.

Science has gone far since then, and today it has learned
to make many and varied uses of salt. Can you imagine
your common salt being turned into a number of heavy
chemicals, such as soda ash, caustic soda, bicarbonate
of soda, magnesium chloride, bleaching powder and

bromides? Can you imagine getting along without
sale in che cwentieth-century ?

Ac the Mithapur Works of Tata Chemicals, sale and

other marine products are extracted from the sea

and converted into these alkalis and heavy chemicals.

They find their way into many other factories where

paper, leather, soap, glass, textiles and pharmaceuti-
cal products are made

Here, then, is an industry using che boundless waters
of the sea to keep the wheels of other industries

moving. I¢ is the aimof. Tata Chemicals to assure

_

the country of a national supply of these basic chemicals.

Tata
Chemicals

LIMITED
BOMBAY HOUSE, BRUCE STREET. BOMBAY &

Printed & Published by the Editor Dr. D. K. Mitra, 92, Upper Circular Road, Calcutta-9
at the Pooran Press, 21, Balaram Ghose Street, Calcutta-4,
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BIOLOGICAL PRODUCTS PRIVATE LTD.

Manufacturers of

INJECTABLE AND ORAL LIVER EXTRACTS,

GLANDULAR EXTRACTS AND INDIGENOUS

CRUDE DRUG EXTRACTS.

Factories :

AGRA « HYDERABAD (DN.)

Trade Enquiries solicited to

BIOLOGICAL PRODUCTS PRIVATE LTD.

KALINA, SANTACRUZ (East), BOMBAY - 25.
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What is wrong with scientific resear-
chers of our country today? This is an

oft-repeated and pertinent question asked

by many people from various walks of
our society. Of course, from the
number of papers published in journals
and presented before such learned bodies
like the Indian Science Congress,
National Institute of Sciences, Academy
of Science etc. and the progressively
increasing budget towards research ex-
penditure in national laboratories, insti-
tutes and universities, one gets a glorified
picture about the. status of researchers
and facilities for doing research in this
country. Is it really a true picture? If
we compare the overall data, in this
aspect, with those of other countries like
US.A., U.S.S.R., England, post-war
Germany and two of our Asiatic neigh-
bours namely Japan and China, one can
easily find out where we stand. We have
gained independence over a decade;
scientific and technological research and
development have been the key-note of
our Government from the very beginn-
ing. So, where are our defects? What
are the reasons of our still standing at
the lowest rung of the ladder and
vainly looking at the sky? Normal
logic and reasons prompt us to be self-
critical, None of the glorified annual
reports from the Institutes will lead us
anywhere near our cherished objective ;

let us look back and diagnose the
ailment, recognise it and prescribe the
right medicines or even radical surgery
to bring back healthy state. Wisdom
and strong will are needed at this hour
to do it.

Are we lacking in talents? Is there
any shortage of young and qualified
research worker? One of our old tea-
chers-a brilliant scientist in younger
days, now a politician cum science.

professor lays the blame on younger
scientists that they lack in devotion to
scientific research. When young workers
(M.Sc.s or M.B.BS.s in a scale of Rs.
160-330) grumble for higher salary these

top-notch scientific administrators al-
ways advise them 'plain living and high
thinking' to keep mum and prove their
worth by contributing to Country's name,
fame and scientific and technological
development. Of course, these patriotic
'tin gods' are at a comfortable level of a

couple of thousand rupees per month
with other special facilities. We do not
grudge them but their such advices only
expose hypocrisy and bad taste. Be-
sides, there is the sword of Section 5A
hanging dangerously over every head to
watch who dares stick out his neck and
shout for justice and fair play. Our
Government have been spending a large
amount of money for annual meetings of
a number of Scientific Committees and.

Advisory Boards. It is deplorable to
note that majority of the members
seldom go through the reports critically
and scratch their brains; rather they take
the opportunity as 'holidaying' in big
cities; the Administrators and Directors
get their reports approved, applauded
and signed, irrespective of merits and
demerits. These members know fully
well that they may lose membership if
they question or criticise the reports.
None of them endeavour to find out how
far the planned target of research was
achieved or what more could have been
or ought to have been done and the
reasons for not doing that amount of
work. It is regrettable to say that most
of these members forget, forsake and
forego their entrusted duty and feel
happy by nice and big parties and
dinners and special entertainments. The
earnest and hard-working researcher at



lower level pine for want of recognition
and assessment of his work and worth.
Instances are not far to seek of a number
of bright young scientists who made good
name in foreign laboratories, whose
publications have been recorded and re-
ferred to by a number of standard books
published abroad, when asked about his
present activity in a national laboratory
replied with a sigh 'I am now living the
life of a retired scientist receiving regu-
larly salary cheques. on the first day of
every month'. It is no wonder that
many such workers try to get out of this
rut and many foreign universities have
kept doors open for them. When these
workers try to apply for jobs through
official channels, woes befall upon them ;

they have to endure bitter reprisals and
untold hardships from the administra-
tors and the applications are seldom for-
warded. Where Section 5A cannot be
applied other methods are adopted to
exasperate the worker out of the Insti-
tute. Illiad descrived the brutality of
Achilles who dragged his dead enemy
tied behind his chariot; these modern
Achilleses surpass the medieval brutality
on tied living men to prove their might
and vengeance; wailings of these unfor-
tunate victims cannot reach the ears of
higher authorities for the sake of main-
taining rigid discipline. Yes, Casabianca
stood on the burning deck!

Very frequently our authorities advise
us to do good work, make sacrifice and
wait with patience with the maxim 'man
cannot live on bread alone'; but where
are the 'blessed bread' and security ?
The chronic illness lies in some members
of the older generation of scientists and
fossilized administrators who have not
changed with the change of this
Country's history. They have managed
to form coteries and are viciously neg-
lecting the basic principles of justice.
After the Country's emancipation from

ii

"are

of them have liaison with

foreign rule a group of ambitious, high-
handed, unscrupulous ex-scientists, un-
fortunately, managed to control certain
sections of scientific research and teach-
ing institutes and thereafter have been
thwarting and destroying the zeal, ambi-
tion and talent of our scientific personnel.
They can do it with impunity because
of unconditional mutual support of the
fellow members of their coteries ; many

some top
people or they have cleverly and cunn-
ingly obliged certain big bosses at Delhi.
Thus, unchallenged exercise of power
has, in some cases, reached the border of
corruption, both physical and spiritual.
Utter disregard to the attainments and
aspirations of younger scientists, negli-
gence to build up a proper scientific
atmosphere are being frequently reported
from a number of research institutions.
These administrators have essentially
formed a 'scientific junta' with its tradi-
tional monopoly of power politics and
mutual admiration of fellow members.
Amongst them a few selfish, intriguing
and unscrupulous ex-scientist-politicians

spreading widespread uncertainty
among junior scientists and they are
bold enough to shower threats and
favours openly; some of them utterly
disregard the principles of profession and
indulge in private and personal bussiness,
medical and technical practice and con-
sultations, bringing additional income to
their pockets. This atmosphere breeds
favouritism and suppression of talents:
workers are induced to try other methods
to become boss's favourites. Cases are
nor rare where an ordinary arts graduate
could be promoted to S.S.A. in a Scien-
tific research institute whereas a number
of M.Sc.s and M.B.B.S.s, with longer
years of service, with some important
publications to their credit, could not get
out of the rank of J.S.A. Instances are
available when these young scientists in



their despair make attempts for outside

jobs, vengeance comes down in the form
of stopping or changing their research

projects knowing full well that those
workers had made considerable progress
towards completion of doctoral thesis ;

many such victims resign and try their
luck somewhere else including assistant-

ships. and fellowships in foreign countries.
One national laboratory has set up such
a record of 7 out of 21. How long this

wastage of money and human material
will be tolerated ? Some of these admi-
nistrators forget the fundamental point
that there is no 'open sesame' way in
scientific research nor is this a 'slave-
driving' job nor the job of building rail-
roads by prisoners of war. Intense,
whole-hearted, honest and patient under-

taking by a team of workers is needed
to develop the right spirit and conducive
atmosphere for scientific research; it
can only then attract and enthuse bright
young people to this fold; then only
scientific research can become a career, a

profession and life's occupation. Can
anybody imagine the plight of M.Sc.s
and medical graduates of 30 to 40 years
age working in national laboratories, with
publications in Indian and foreign jour-
nals, in the posts of J.S.A., who are not
even called for interview for higher posts
in the same Institute? One may perti-
nently ask what is the function of
Advisory Bodies and Special Committees
if injustice is continuously perpetrated ?

It is very pleasing indeed to have a

glimpse of big buildings, named Research
Institutes. Will anybody look beyond
colossal structures and the array of ultra-
medern equipments and enquire about
the disappointments and disillusions of
scientific workers? Most of the top
men are tied down to their coferies to
achieve personal and parochial ends and
the rest are complacent. If anybody
raises his voice and asks justice and fair

ill

play, he is hunted down on the bogey of
indiscipline or.'red herring'. This is
one of the reasons why a number of able
scientific workers are seeking to go
abroad. Will the saner section of our
scientific administrators and policy
makers just pause to think over this
situation? Will they not, on national
interest, come out of the coteries and cry
halt to such wastage? No human indi-
vidual is above our national interest.
Will they do some heart-searching and
realise that ommissions and commussions,

repeatedly condoned, are jeopardising
the Nation's scientific and technological
research and development. This is
urgently necessary in view of the third
five-year plan in the offing.

These dark clouds have some silver
linings. We are fortunate that the deve-

lopment of scientific and technological
research has a special place in the heart
of our Prime Minister, Mr. Nehru. Our
young scientists always have personal
blessings and encouragement from him.
It is a matter of gratification that our
Minister of Scientific Research is striving
to accord all opportunities to younger
scientists ; assurance of security to scien-
tific workers by the present Director
General of CSIR is laudable and inspir-
ing. Over and above, we had and have
amongst us some scientists like Acharya
Ray, Acharya Bose and Prof. Raman
who by dint of their lifelong devotion to
scientific research have built up schools
of thought and have become guiding
stars to all researchers. Their lives will
be fountainhead of inspiration to the

younger scientists who had been frustrat-
ed. A concerted effort by all concerned
can resurrect the dead and dying research

potentialities. There is no dearth of qua-
lified and talented young scientists. The
authorities should be determined to clean
out those unworthy administrators. Ju-
dicious and fair administration and en-
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couragement and goodwill to workers
will surely create inspired atmosphere
where one can work and think freely with
security assured. The world is changing

fast; better days, better oppartunities to
dedicate one's life to scientific research
and utilise science for the happiness of
mankind are not far off.
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Report on the position in the Association of Scientific
Workers of India

ACADEMICIAN I, MALEK

During my visit to India lasting from
10th January to 8th February 1959, I
attended the following meetings held by
the Association of Scientific Workers of
India.

1. Meeting of the General Assemb-
ly, which took place in New Delhi on
the occasion of the Indian Science Con-
gress, under the chairmanship of Husain
Zaheer and participation of Indian Prime
Minister Shri Jawaharlal Nehru.

At this meeting I delivered a message
of greetings on behalf of the World
Federation of Scientific Workers and
informed the Assembly about present
problems, particularly about the results
of the fight against nuclear weapons, pub-
lication matters and the forthcoming
General Assembly of the World Federa-
tion of Scientific Workers connected most
probably with a symposium. The General
Assembly discussed 21 resolutions, tabled
by various branches and units of the
Indian Association, a part of which was
concerned with the social status of scien-
tific workers, the other part dealing with
general questions of the development of
India's science and economy. Some of
these resolutions were sharply criticised
by Mr. Nehru because of their critical
attitude, who besides, stressed the im-
portance of upkeeping the quality of
scientists at their present rapid growth
and also emphasised the important role
of women in the reconstruction of Indian
society and of women scientists, conse-
quently.

2, Meeting of the newly lected

Executive Committee presided over by
the new President Prof. Mahalanobis.

This meeting discussed the imple-
mentation of the resolutions adopted by
the General Assembly, mainly because
of the criticism levelled against the reso-
lutions by Mr. Nehru.

It was agreed that the work of the
Association cannot limit itself on critical
resolutions, but it must elaborate concrete

proposals which would be discussed with-
in the whole breadth of ahe organisations
and thus would strengthen both its
activity and authority.

3. I participated
meetings of some units, eg. at the

Aligarh University;Dr. Rais Ahmed],
the Hyderabad Unit; Dr. Husain Zaheer,
Mr. Baldev Singh et. al.|the Bangalore
Unit|Prof. Dhawan and R. A. Vasudeva
Murthy].

Moreover, I met with some of the
office bearers e.g. Dr. Rahman, Roorkee,
Dr. Roy of Calcutta, both members of
the Editorial Board of Vijnan Karmee
and particularly, with the President of the
Association Prof. Mahalanobis, F.R.S.,
Director of the Indian Statistical Institute
in Calcutta. On the basis of these

meetings and discussions I gained the

following conclusion about the Associa-
tion of the Scientific Workers of India.

The Association underwent 'a crisis
some two years ago, during which its
membership sank to 800. The Associa-
tion had not a single programme and did
not work consistently. After the election
of Dr. Husain Zaheer, the President of

in discussion at



2 ACADEMICIAN I, MALEK

the Association and under the participa-
tion of a number of active young scientific
workers they succeeded in developing
the activities of the Association in all its
eight branches, which later resulted in
the increase of membership to over 2,000
and further, in an active interest in
public matters, which became manifest
in the resolutions adopted. It seems,
however, that the activity of the various
branches is not the same, and depends
upto considerable measure on the possi-
bility of finding a team of active officers.
With regard to this respect, I had a

particularly good impression from the
Hyderabad organisation.

The Indian Association, however, has
all possibilities for further development,
since there are in Indian scientific insti-
tutes many young active workers who
are forming the main core of the Associa-
tion. On the contrary, senior scientists
in Official positions are considerably
reserved towards the Association, partly
due to the fact that the Association bears
a trade-union character. It is most
probable, that interest could be enhanced
by individual membership.

The Indian Association has also con-
siderable financial difficulties. Its total
budget for 1958 was 11,803,46 rupees
and in the end of the year ended with
3,000 rupees deficit. Considerable' part
of the budget forms a grant from the
Indian Government amounting to 5,000
rupees and from the National Institute of
Science, India, 500 rupees. It is expect-
ed that similar income will be also in
the future. It is reckoned with larger
income from the sale of their journal
Vijnan\ Karmee. The budget for the
first three months of this year envisages
6,070 rupees and in the twelve months
starting from Ist April 1959, 14,400
rupees. This depends of course on the

question, if they succeed in getting a

higher grant from the Government and
other institutions.

For their future work, they are agreed
that there exist all conditions for making.
the work more active and to command
interest of other circles of scientists, be it
by participation in the solution of the

-

basic problems of the status of science in
India or the questions of the social
welfare of Indian scientific workers.

The following question were then
discussed :

1. The question of the WFSW
General Assembly in Warsaw and the
symposium on science in the service of
under-developed countries. There was
general agreement with holding the
General Assembly together with the
symposium. It will be necessary to solve
financial problems connected with their
participation..

Further I am giving the opirion of
Prof. Mahalanobis to the symposium.
He greets the fundamental idea of the
symposium, but invites the attention to
the fact that the last meeting at Kitz-
buehel adopted a resolution that the
4th Pugwash meeting will be devoted just
to this question and asks us to consider
whether it would not be better to hold
the symposium, well prepared and with
a concrete appreciation not only from
the point of view of the general situa-
tion but an economic appreciation, after
the 4th Pugwash meeting. After
thorough discussion he agreed to the
original proposal and thinks it will be
purposeful to arrange the symposium
preceding Pugwash Four, so that it would
bring material. He believes that in no
case this symposium should be a final
one, since a deep and principal solution
will require long time. He thinks that
it will be useful to return to this idea
once again afterwards.

2. Regional Centre of WFSW in
India ;
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Preparations to the activities of the
WFSW Regional Centre in India were
started in the way that two very active
officers|Shri Rahman and Shri Baldev
Singh were proposed to be delegated on
tour to countries in the Middle East and
South Asia.
funds, this proposal was dropped subse-
quently. Considerable amount of mate-
rial was collected about scientists with
whom it would be possible to maintain
contacts in the future. The material
collected was through the courtesy of
the Embassies of the countries from
Asian and West Asian Region in India
and of the Indian Ambassadors and
consuls in these countries.

Other activities were not developed,
because one did not succeed in obtaining
funds for the meeting of the Regional
Centre in India.

3. When discussing editorial work,
it appeared that Scientific World is dis-
tributed in India only in small number
for the time being and therefore little

But due to paucity of

known. We came to an agreement with
the present Editor of Vijnan Karmee,
Dr. Roy|Ind. Inst. of Biochemistry and
Experimental Medicine, P. 27, Prinsep
Street, Calcutta 13, that more active
cooperation will be necessary to reprint
articles from the Scientific World in
Vijnan Karmee and vice versa.

It was agreed that Vijnan Karmee
should become far more a discussion
forum, making it possible to exchange

ing.

e it
the
in

cial

hen
views on important questions of Indian
science.

The following articles will be printed
in the Scientific World.

1. Dr. Rahman's article from Nr
10, Vijnan Karmee suitably edited,

2. An article by Dr. Zaheer or his
team about the work of the Regional
Research Institute in Hyderabad, as an
example of connection between science
and practice,

3. An article from Prof. Dhawan
or his co-workers about the Indian
Science Institute at Bangalore.

SW
the
of

was
the



Adjudication of Scientific Work
Dr. D. S. BHATIA

The subject that I have chosen is
rather controversial and permits of treat-
ment from many view points. My
intention in choosing the subject, how-
ever, is to focus attention of scientific
workers on the possibility of creating
better conditions under which achieve-
ments of the scientific workers could be

adjudicated adequately. shall not
make any attempt to define the term
"scientific worker'? but my remarks are

generally applicable to all workers en-

gaged in Institutions like ours. A doubt
often occurs and clarification is often
sought on the demarcation of scientific
work and other related work. Let us
not unduly-stress the importance of some
work and unjustifiably minimise the
work. Let us not decry the work of
our colleague out of sheer jealousy or
with the hope of gaining personal petty.
favours.

Any person engaged actively in work
desires and deserves encouragement with
the passage of time. The encourage-
ment may take the shape of increased
emoluments, better status, better work-
ing conditions, increased powers and
increased responsibilities, special mention
in despatches, award of certificates of
merits, cash prizes or medals etc.
This brings us to the question of adjudi-
cation of merits of individuals.

Quite often it is pointed out that
people in ministerial services are assured
of their future at a certain predetermined
pace barring any unforeseen and excep-
tional circumstances. Such an assurance
does not exist or perhaps it is not desir-
able in scientific cadre. A person in

the Secretariat usually becomes more and
more experienced with passage of time
and is more competent to interpret rules
and regulations, find out ways to adapt
the rules when necessary and come to

quick and rational decisions in difficult
cases. But a person engaged in scienti-
fic work may or not improve with
the passage of time. The mere fact that
he holds a certain position today should
not entitle him automatically to better

position tomorrow. He may do so if
he plays his part and discharges his

obligations.

Now a few words about the obliga-
tions of the scientific worker. He should

keep himself uptodate with the literature
in his field. He should devote consider-
able amount of time in reading what
others have written cn subject directly or
closely related to his field of study. He
should not be content with doing what is
assigned to him but should show initia-
tive and drive to build on his work.
Ideas are not the monopoly of people
belonging to any particular status. Each
worker deserves respect and apprecia-
tion of his ideas, only he must make bold
to express them. We should not be
afraid of .expressing our views in a con-
structive way provided we maintain a
certain decorum in what we do and what
we say. Having ensured that the scien-
tific worker has discharged his obliga-
tions, it is now left to those in authority
to assess the value of the work of the
individual and reward him suitably.
Now we come to a very delicate and
difficult situation but it is so only as
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ADJUDICATION OF SCIENTIFIC WORK 5

long as we keep away from it and do
not face it squarely.

The assessment of work of any indi-
vidual in a research institution like ours
is little more difficult than under the
condition which obtain in Universities.
In a University, a student is rewarded
for his good work by award of a degree.
If the work is of an exceptionally high
order, the University may shower extra
honours on the person. He may get
fellowship and other facilities to pursue
work in which he is most interested.
One great satisfaction that a research
worker enjoys in the university atmos-
phere is freedom to pursue his own line
of work according to his plans. Such
facilities may or may not exist in labora-
tories like ours. Perhaps it is not
possible to give absolute freedom to
individual worker in an institution
wherein we are called upon to orientate
our work keeping in view the immediate
needs of the country. Regional interest
also exerts an appreciable influence on
the activities of a Research Institute.
In other words laboratories like ours are
called upon to devote a major portion
of their time to regimented work. This
state of affairs makes it incumbent on us
to evolve a system whereby efforts of
individuals are suitably acknowledged.

Collaborative Work «

In applied work today, there is an
ever-increasing tendency, and a very
desirable one, to undertake work on
collaborative basis. Persons having dif-
ferent attributes and qualifications form
a team and this team is assigned the task
of executing the project.

Let me now trace the development of
a project. We naturally start with an
idea. The idea may come from any
source within or without the Institute.
Those in authority assign the task of

experimenting with the idea to a team of
workers, the size of which may vary but
it is desirable to limit its size in the early
stages of the investigation.

If the results of the laboratory inves-
tigations are. encouraging and warrant
further work, more workers trained in
various branches of Food Engineering
and related disciplines may be added to
the team.and the investigation then goes
through the bench pilot plant. pilot plant
stage and if necessary factory trials.
At this stage, the task of the laboratory
staff is almost completed and the service
of workers trained in industrial liaison
andjor extension work are requi-
sitioned.

It is thus seen that the success of any
project is due to the collaborative efforts
of a large number of workers. It often
happens that some workers have done
more work than others and the work of
some required a higher degree of effici-
ency and scientific knowledge. These
points must be kept in mind while
adjudicating the reward of work. Un-
fortunately, in recent years, I have
noticed a tendency to appropriate credit
when it was either not due or was due
in a smaller measure. It is a sacred res-
ponsibility of the project leader and his
superior officers to distribute the credit
equitably. There is always a risk of
forgetting some of the laboratory
workers who have worked very hard
with 'quiet efficiency' but who may not
have had opportunities to come in con-
tact with those in power and speak to
them about their work.

If a project or a piece of investigation
becomes a practical success and wins
public acclamation and recognition by
reputed scientists, all those who have
been responsible for the success of the
project must be benefitted. It will be
unreasonable on my part to ask for
equal share for everyone. That is
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neither possible nor desirable, but we
should avoid situations where one or two
individuals benefit and the rest are left
out.

One of the recognised methods of
acknowledging good work is to promote
a person to a higher post with better
status and higher emoluments. There
are two ways in which promotion can be
effected (1) by open competition and
by (ii) departmental recommendation.
In the last two or three years, I have ob-
served that a major share of promotions
has gone to departmental candidates and
that is a healthy sign and we welcome
it, but it has involved inter-departmental
transfers with the result that certain pro-
jects have suffered. No- body is indis-
pensable, but a certain amount of
time must lapse before the newly ap-
pointed person gets going in his new
assignent. The inter-departmental trans-
fers consequent on promotion have
another serious defect in that it prevents
individuals from specialising in specific
lines of work. Though the inter-depart-
mental changes do not involve any loss
of trained personnel to the Institute, yet
in the long run the quality of work may
suffer.

I have said lot of things but I have
not come to any definite conclusions.
It will be presumptuous on my part if
I were to suggest changes in the present
system of promotion. It will be highly
improper if I were to question the
method of interviewing the candidates as
a criterion of promotion but I have a
lurking feeling in my mind that the
yardstick used by different selection
.committees seems to vary in its dimen-
sions. Perhaps one of the methods of
ensuring uniform assessment of merits of
candidates will be to have only one
Standing committee who should select
candidates for all posts in one particular
Institute.

BHATIA

The interview should be exhaustive
and sufficient time should be allowed to
candidates to enable them to explain
their work. The system of interviewing
about 60-80 candidates in one day is not
free from inherent defects.

Creation of new posts:

Creation of new posts Division-wise
has some inherent defects in that it
provides scope for promotion to only
limited number of people. There may
be cases where certain individuals have
done good work and have richly deserved
promotion to a better status and higher
emoluments but they are against a dead
end of the alley as no higher post exists
in the Division. To overcome this de-
fect and to ensure uniform opportunities
to all deserving candidates, my humble
submission is that posts should be
created in cadres only, with no alloca-
tion to the Divisions. The deserving
candidates should be promoted and
shown against the newly created posts
but should not be disturbed from their
respective assignments. Of course, now
and then, there may arise a necessity for
creating ad hoc posts of short duration
wherein we may require special aptitudes
and qualifications and that would natu-
rally limit the opportunities to only a few
individuals. I am not offering any con-
crete suggestions, though I am prepared
to do so if and when asked but to share
my thoughts with you and to stimulate
further interest in my colleagues, I am
putting forth a few ideas. 1 am
wondering whether it would not be con
ducive to better morale among scientific
workers if We introduce the following
changes :

1. The present designations starting
from J.S.A. upwards should be
changed into only two cadres of (i)
Research Assistants (ii) Research
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Officers. The present designation
of Laboratory Assistants may stay
as a single cadre and not as junior
and senior.

2. The starting salaries of newly select-
ed persons may be fixed with due

regard to their age, qualifications,
experience, etc. The present staff
could be easily fixed in the two
cadres at reasonable salaries deter-
mined by a uniform policy of
mathematical accuracy.

The Departmental Heads may be

given suitable designations and

given a special pay of reasonable

magnitude as a compensation for
additional administrative andtech-
nical responsibilities. The Depart-
mental Heads would however be in
the cadre of Research Officers.

4. The two superior officers over the

Departmental Heads will be the

Deputy Director and the Director.

The Class IV staff working in the
Laboratories should be designated
as technicians and should be given
higher emoluments than they re-
ceive now. One must not forget
that some of the laboratory atten-
dants play a very important role in
the execution of certain pilot plant
projects.

To summarize, the cadres will be as
follows :

Director

Research Officers
Research Assistants

5. Laboratory Assistants
6 . Technicians.

You might raise a question as to how
one.is to differentiate between satisfac-
tory, fair, good and excellent work when
a uniform scale is provided. My answer
to that is that in the first place if we
adopt the above measures, the present
disparities in the-quality and quantity of
work turned out by individuals will tend
to decrease and perhaps ultimately dis-
appear. The only satisfactory means
to acknowledge exceptionally good work
will be to award advance increments to
selected persons periodically. This sys-
tem wil work satisfactorily only when
the people in authority ensure uniform
opportunities to all concerned.

You may have observed that I have
not made any reference to the ministerial
staff who also play a very vital role in
the work of scientific institutions like
ours. I have deliberately refrained from
making any comments in that direction
as I do not feel I am competent to do so.
But I may say this that in as much as
we are all jointly engaged in a common
cause, improvement in working condi-
tions should benefit uniformly all the
staff members of an Institute.

1.

2.
_ Deputy Director

3.
4.

3.



Happiness, Research Work and Success

By .

SHANKAR KUMAR MUKHERJI

(Lecturer, St. Xavier's College,
Calcutta)

Men always wish to be happy, but
the means they instinctively employ for
achieving happiness are such as to lead
them into a state of unhappiness. It is
this fact that led philosophers like Scho-
penhauer to inculcate their profoundly
pessimistic views on life. The happiness,
which depends upon the fulfillment of a
desire or the satisfaction of a momen-
tary impulse, is bound to be of a more
or less illusory nature. Every bit of
happiness gained through the appease-
ment of the ego will be invariably
followed by an equal reaction in the
form of unhappiness due to the attach-
ment of the being to the object of desire
and the consequent strain imposed upon
it. According to the Vedanta, any act
involving an increase of attachment, can
never lead to happiness.

This however, does not rule out the
possibility of happiness. As long as
happiness is considered as the fulfillment
of our personal desires, it always recedes
like a mirage, but when it is viewed as
the indirect fruit of self absorbing work
it is intensely real. Happiness is some-
thing, which must be, in Russell's word
"conquered". To be happy one must
actively snatch happiness every moment
out of one's existence. The means em-
ployed should be such as to keep the
mind and the body free and alert so that

they remain highly sensitive to the
beauties of the world.

Research work, when viewed as a
means of gaining happiness, appears to
possess certain advantages peculiar to it

"The kernel of the scientificalone.
outlook"', to quote Russell, "'is the re-
fusal to regard our own desires, tastes,
and interests as affording a key to the
understanding of the world'. The aim
of scientific research is not the immediate
gain of something, but it practically
involves the focusing of our attention
every moment on the present and keep-
ing the mind detached from its excessive
pre-occupation with the past and the
future. The ego, having no part to play
here, remains

conceived end since there is no end to
the unveiling of truths. Working with
intensity but without attachment and
without any craving for reward, is the
correct attitude towards work, as recom-
mended by the Bhagavat Gita and as

temporarily dissolved.
There is no eagerness to reach any pre-

confirmed by the accumulating know-
ledge of modern psychology. Research
work is admirably well suited for that.
Hence, it is not surprising to find that all
the great scientists were seldom unhappy.
In fact most of them were supremely
happy as long as they were allowed to
work unhampered within the four walls

It is curious toof their laboratories.
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HAPPINESS, RESEARCH WORK AND SUCCESS 9

note that philosophers were generally less
fortunate regarding happiness compared
to the scientists. We have the history of
many sick and even mad philosophers
but of no mad scientists. Some scien-
tists were undoubtedly eccentric but
eccentricity of character is not so serious
a fault as madness. An obvious infe-
rence is' that philosophic ratiocination
does not allow us as much freedom from
the tyranny of the ego as scientific inves-
tigation. A few philosophers, Socrates,
for example, might have been as happy
as Faraday or Newton but Schopenhauer
and Nietzsche were certainly not.

If research work is a source of so
much happiness, then, we are logically
forced to ask one simple question : why
is there such a dearth of truly devoted
workers in our magnificently set up new
laboratories ? Why, we may ask, do our
very reputed teachers often dissociate
themselves irreversibly from their labora-
tories as soon as they gain a minimum of
scientific approbation (a D.Sc. for ex-
ample, preferably from a foreign
University), so that a doctor's degree,
becomes, in effect, a decree of divorce
between them and their laboratories ?
One obvious, though somewhat sophisti-
cated answer, is that, for many, research
work is not so exhilaratingly delightful
as we have supposed. Research work,
when carried out in the wrong spirit (or
without spirit) is, no more interesting
and no less boring than any other type
of work. If the possession of a docto-
rate is the sole aim of a research worker,
then his attention is constantly diverted
from his present work and in his eager-
ness to gain the end, he often loses that
patience of mind and impartiality of
observation which are so essential for
first rate work. Happiness, again, de-
pends to a great extent upon our beliefs.
To one, who believes that research work
should be regarded as an unpleasant

2

duty-a sort of extension of our com-
petitive and wasteful academic activity
and performed mainly to improve our
qualifications and the chance of getting a
good job, the charms of research work
is, and ought to be, non-existent. His
obssession with the idea of future success
keeps him insensible to the delights of
the day to day work. Slavery to the
idea of future happiness is our greatest
obstacle to happiness.

"Success" as Henry James termed it,
is a "bitch goddess". In human mind,
there is always a desire for recognition
and appreciation by others. Success,
involving superiority in wealth, know-
ledge or power, is irresistibly attractive,
since it affords all those things for which
the human being hungers so much. But
one important fact must be remembered
about success. Whenever success in-
volves appreciation on the part of intel-
lectually and morally underdeveloped
people, it invariably proves debasing and
degrading to the $6successful'' person.
In psychological terms, confirmation of
the Persona is always highly delightful
but the quality and the form of the
Persona are inexorably conditioned by
the nature of those who confirm it.
What is painful, is, the sight of so many
of our research workers and teachers,
taking the line of least resistance and
running after success of the lowest sort.
To rest upon one's past laurels is the
most condemnable habit widely notic-
able among the contemporary Indian
scientists. If a scientist feels satisfied
with the praises of the laymen, who have
the most romantically vague idea about
research, and complacently forgets about
the existence of his own laboratory then
we must agree with Huxley, that nothing
"fails" like success. Average people
around us judge our scientists on the
basis of the salary they draw, the power
they can wield and the popularity of
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their popular lectures. However, if any being spoilt through the ignoble example
certaininquisitive person possessing of their teacher, increasing in geometrical

amount of critical faculty tries to find progression.
out how the international scientific circles Summing up, we find that research
regard our "great ones", he will gene- work, being essentially a disinterested
rally come to some painful conclusions. search for truth, is logically one of the
He will often find that most of our best methods of deriving happiness. To
"great ones'? are mere local heroes, are ensure the winning of the maximum
unduly vociferous village Hampdens. amount of happiness out of it, it is
Meanwhile, politics is proving attractive necessary to shake off our herd instincts
to many of them. A scientist, a real and to free our mind of the illusion that
and famous scientist, is one possessing a research work is siniply a means of im-
D.Sc. and seat in our democratic proving our academic qualifications.
parliament. Devoted research workers Excessive obsession with the idea of
are neglected and forgotten while dema- material success is always harmful to the
gogue-scientists flourish visibly. research worker and never allows him to

It is however, wrong to say that only rise to his maximum height. It is im-
our scientists succumb to the charms of perative that a research worker should
the Success."bitch goddess", easy be aware of the fact that from the primi-
Sinclair Lewis' ''Martin Arrowsmith'' is tive days men have tried all methods of
a book that should be read-by every becoming supremely happy, and most of
aspiring research worker. Holabird, in them led only to unhappiness and dis-

illusionment. It is not worthwhile,that book, appears to be a typical coun-
ter-part of otr contemporary scientists- therefore, to neglect the sure and imme-
the only difference between America and

d

diate happiness of the present moment
India on this point being the existence for what is uncertain and illusory.
of an appreciable number of Max However, since ihe craving for suc-
Gottliebs in America while we have here cess is a fundamental fact of human
only Holabirds and less than Holabirds. nature, we must see that research
One great research worker, one great workers are properly appreciated and
teacher (Berzelius, Liebig, Baeyer....) criticised. The appreciation must come
has the power of creating, through his only from the intelligent and the com-
noble example, more of devoted research petent and not from the unintelligent,
workers than of ourfifty glibly money and power worshipping common
talking scientist-cum-philosopher-cum-po- rabbles. A group may be formed, for
liticians. The tendency to imitate is a example, out of our fanatically devoted
potent factor in determining the thought research workers, for actively reviewing

The un-patterns of human. beings. the work.: of the existing workers and
successful scientist, who is a worldly publishing, every month, an account of
success, would be necessarily idolized by the exceptionally good work among them.
generations of young learners, while the (May we not use the Vijnan Karmee
devoted research worker, carrying on his as the nucleus ?) Criticisms, specially
work in the obscurity of his laboratory, against teachers going astray, should be
would be unconsciously overlooked and impartial, scathing and unsparing. At
forgotten by them. Hence, the process 1

the same time, full publicity must be i

would continue like a chain 1eaction, the given, wherever possible, to those who
number of potential research workers show exceptional devotion to research

a
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HAPPINESS, RESEARCH WORK AND SUCCESS 11

work and undergo sacrifice by refusing
to succumb to easy success. This may
partially prevent the wastage of the tal-
ents of so many of our potentially good

workers. Only such active efforts can
drag us out of the bog of inefficiency and
self-complacency in which we are
wallowing at present.

Scientists' Pool*

SCIENTISTS in India are neither on
tap nor on top (should they ever be, com-
pletly 2) but the country has woken up to
the need for them. When measuring the
Government's interest in anything an
unfailing index is the money spent and in
the last five years the Government of
India's allotment for Scientific Depart-
ments has increased from Rs. 7.6 crores
in 1954-55 to Rs. 23.27 crores in the
1959-60 Budget; grants for the Council
of Scientific and Industrial Research
stand at Rs. 32 crores during the second
Plan. Whether the money is always
being used as best it could be is a petti-
nent question but there is no mistaking
the spurt in interest. Of the scientists
and engineers who hold jobs in India
over three-fourths work in the public
sector and so the Government, quite
rightly, has been trying to shape a policy
for science and scientists. The Scientific
Policy Resolution, the National Register
of Scientific and Technical Personnel
and now the Scientists' Pool are some
of the results.

It was long suspected and then prov-
ed true that scientists and (less frequent-
ly) enginers, often after valuable training
abroad, waited around for employment
while all the time there was great need

for them. Quite a few, after knocking
at doors fruitlessly for a while, took jobs
abroad. So a Pool of Scientists (75%
of them with foreign training and 25%
from those recently out of Indian insti-
tutions), who would be paid between
Rs. 400-Rs. 600 a month (and more in
special cases with the all-important ap-
proval of the Finance Ministry) while
suitable permanent work was found for
them, is an excellent idea. The initial
number selected for the Pool is 100,
which is rather small. Double that
would have been much better and 500

might have taken care of all qualified
engineers and scientists looking for a job
(90% of the 40,000 in the National Re-
gister ate already employed). The small
number has made the selection approxi-
mate to the filling of yet another group
of posts and Government servants have
had the usual hesitations about applying
through "proper channels". Widening
of the pool is, however, very likely and
the principal snag is not the number but
that basic policy and action are evolving
with hesitating slowness. First notified
in October last year it has taken close on

* Editorial of the Statesman dt. 21.5.1959;
_

published with the kind permission from the
Editor.
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eight months to get the Pool near start-
ing. Another major problem is the
type of placement. Since the Govern-
ment will pay until the scientist is satis-
factorily fixed up, some establishments
at least will be tempted to postpone
absorbing Pool scientists for as long as
possible. If the Pool contained more
engineers and less ''pure'' scientists then
its turn-over may look impressive but the
engineers would have soon been employ-
ed anyway. Hence it would be prudent
to have more scientists in it than engi-

Letter to

My attention has been drawn to letter
published in the January (1959) issue of
your esteemed journal in which Major
General S. S. Sokhey has questioned the
correctness of the prices of commodities
in the Soviet Union, quoted by me in my
article on "Scientific Policy Resolution'
in the June & July (1958) issue of the
journal. He also wants to know the
sources of my information. In order to
satisfy his. curiosity I might state here
that my figures were all quoted from the
famous book "Inside Russia Today" of
John Gunther, a publicist of international
reputation (vide, Inside Russia Today,
on "Shops, Prices and Wages', p. 66,
1957-58). If, however, Gunther's figures
be considered wrong by the learned
critic, I shall have at least the satisfac-
tion of being in good company.

neers, a principle likely to be approved.

Obviously the Scientists' Pool and the
idea of husbanding India's scarce scien-
tific manpower could work only if the
organization that is now engaged in regis-
tering associated itself more actively with
placing. Requisitions, in about equal
number from the private and public
sectors, are arriving but the National Re-
gister organization, though assisting in-
directly, is not positively engaged in
placement. It should be.

the Editor

Major General Sokhey has laid parti-
cular stress on the fact that in the Soviet
Union all classes of people, irrespective
of their income level, enjoy many ameni-
ties of life at a nominal cost under State
provision besides education, medical
care, old age pension, etc. provided
freely by the State. I may as well stress
here that in India all these basic and
welfare services are denied more or less
equally to all classes of people except in
certain respects to a microscopic minority
in some government services and indus-
trial establishments. Dearness and simi-
lar allowances are however provided
practically for all the workers including
the scientific workers. The wages of the

A Reply

Sir,

scientists in India relative to those of
the people of low income group in the
'country are quite comparable to those of
the respective groups in Soviet Union,
when viewed against the back-ground
of commodity prices in the two coun-
tries. I, would, therefore, like to point
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out that the scientists in India have
no logical or moral basis to claim any
special privileges from the State, parti-
cularly when we remember that our con-
tribution to the advancement of science
and industries in India is negligibly small
in comparison with those of the Soviet
scientists in their country. It, of course,
goes without saying that everybody will
feel happy if wages of all people in the

country are equitably raised and better
amenities of life are provided for irres-

pective of scientific and other workers.
Constitution of a. privileged class enjoy-
ing a disproportionately large salary
does not fit in with the objective of a
socialistic pattern of democracy.

I do still feel that I have not failed
to present a correct picture of the case
under discussion.

oved
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Priyada Ranjan Ray
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News Round-up

All India Council for Technical Educa-
tion-Main Recommendations.

The All India Council for Technical
Education at its meeting held recently in
Delhi has approved the setting up of a
Commission to evaluate the progress of
post-graduate courses at different cen-
tres; Schemes for the establishment of
12 new polytechnics and the appointment
of an expert committee to prepare a
detailed scheme for the establishment of
a Foundry and Forging Institution in the
country.

The proposed Commission on evalua-
tion of the progress of post-graduate
courses has been asked to suggest
measures for improvement and further
development and to make recommenda-
tions regarding the starting of new post-
graduate courses at suitable centres.

To encourage teachers' training pro-
"gramme and to attract the right type of
persons to take up post-graduate studies
in engineering and technology, the
Council has recommended that the value
of post-graduate studentships be raised

from Rs. 150 P.M. to Rs. 250 P.M. and
that of the research fellowships to Rs.
400 P.M. For persons who have taken
diploma in engineering, the Council has
recommended that full-time or part-time
courses for degree in engineering should
be organised at suitable institutions.
Whenever Universities are unable to
make provision for such courses advanc-
ed diploma courses should be organised
by the State Boards of Technical Educa-
tion. Facilities should also be provided
at degree institutions for preparing can-
dates for the examinations held by the
Institute of Engineers, India.

It also accepted the scheme of re-
search development in engineering and

technology formulated by .the Post-
Graduate Development Committee.

The other recommendations of the
Council relate to the holding of common
admission examinations to technical and

technological institutions, instituting
courses in Foremanship and Supervision,
proposals regarding incorporation of en-

gineering schools as departments of
universities, starting of degree courses in

spective
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metallurgical engineering at the Bihar
Institute of Technology, Sindri, and
further development of nine existing ins-
titutions in the country.

Regarding the common examinations
for admission to the technical institu-
tions, the Council has recommended that
examinations should be organised for all
higher technological institutions, other
Central institutions and such of those
State Governments, university and non-
government institutions which agree to
join the scheme.

In regard to the proposal for incorpo-
ration of engineering schools as depart-
ment of universities, the Council express-
ed the view that in the present set-up,
it was neither practicable nor necessary
to incorporated these colleges as depart-
ments of universities. The Council,
however, recommended that, as far as
possible, intimate contacts should be
developed betWeen engineering colleges
and universities to which they are affi-
liated, both in respect of academic pro-
gress and in respect of organisation and
development of the institutions as a
whole. To achieve this objective, it
suggested firstly, that engineering colleges
should have on thei Governing Bodies
representatives of universities to which
they are affiliated and, secondly, as far
as possible, new engineering colleges
should be located at such centres which
also have institutions functioning for
other disciplines, -viz.. Humanities and
Sciences, etc. Every effort should be
made to promote a corporate life be-
tween the students of engineering colleges
and students of other institutions.
Efforts should also be made to promote
the growth of institutions having other
institutions in or around the existing
engineering colleges as far as feasible.

The Council has also recommended
that financial assistance may be given to
all degree institutions for switching over

to the five year integrated degree coursé
in engineering and technology.

3rd PLAN-There was also a general
discussion on the draft outlines of the
Third Five-Year Plan in the field of
Technical Education at the meeting in

tk
al

Ir

which several prominent members of the
Council participated. The general view
was that side by side with the expansion
of technical education, measures should
also be taken to consolidate the present
development. The starting of part-time
and correspondence courses in engineer-
ing and technology were also considered.
It was emphasised that high priority
should be given to the teachers' training
programme.

Some of the other suggestions made
were : reduction in expenditure on build-
ings, more active participation by the
industry in the expansion of technical
education, rationalisation in the distribu-
tion of post-graduate courses, evaluation
of the employment of technical graduates
and diploma holders, translation of
technical books into regional langu-
ages, use of common technical termino-
logy in all regional languages, qualifica-
tions for entry into engineering colleges,
training of technical personnel in subsi-
diary ranks, etc. etc.

The Chairman of the Council, Shri
Humayun Kabir, in his concluding re-
marks expressed the hope that the work-
ing group set up recently to prepare
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blueprint for the third Five Year Plan of ar

Technical Education would take all these
suggestions into consideration while pre-
paring their draft plan.

Li

Carrying Results of Scientific Research to
Rural Areas ta]

a

Ways and means of carrying results
of scientific research from various labo-
ratories to the common man in the rural
areas of the country in collaboration with

De
an
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the Ministry of Country Development
and Co-operation were discussed at a

meeting of the Extension Advisory Com-
mittee of the Council of Scientific and
Industrial Research held in Delhi re-

cently.
A comprehensive report prepared by

a sub-committee under the chairmanship
of Shri A. S. Naik, Joint Secretary,
Ministry of Community Development
and Co-operation, was discussed at the

meeting. The report lays down various
details regarding the methods for exten-
sion of the selected processes and recom-
mends the formation of committees at
the state level including the Development
Commissioner and the concerned Heads
of departments. It also recommends
that sponsoring authorities at the district
and block levels should be appointed
who would have contact with the labo-
ratories concerned, so that community
developmennt workers could get ade-
quate experience in implementing the
results of research in collaboration with
the extension wings of the laboratories
concerned.

It is expected that this much needed
step for associating scientific research
with the rural areas will contribute
directly towards the country's develop-
ment programme and will also associate
the scientist more closely with the imme-
diate development needs in the different
areas.

Liaision between Scientific Research and
Industry

The following main steps have been
taken by the Central Govt. to bring about
a liaision co-ordination between. scientific
research and industry (a statement was
recently made in Lok Sabha by the Union
Deputy Minister of Scientific Research
and Cultural Affairs),

(i) Special staff consisting of Indus-
trial Liaision Officers and Regional Liai-
sion Officers have been appointed to
maintain an active and living contact
between the industry and research labo-
ratories. They carry out case studies of
specific industries, ascertains their prob-
lems and refers these problems to labora-
tories for solution. They also bring to
the notice of the industry the results of
researches completed by laboratories that
are useful for adoptionjexploitation by
industry.

(ii) National Research Development
Corporation, an autonomous organisation
consisting of prominent industrialists, has
been set up to help industry to develop
and commercially exploit research those
are fit for industrial utilisation.

(iii) Extension services have been
started with a view to demonstrate to
the industry all over the country the pro-
cesses developed in the laboratories.
These have been found particularly
useful for cottage and small scale indus-
tries.

(iv) A Joint Standing Committee for
scientific research and industry has been
established consisting of representatives
of industry, C.S.I.R. and the Ministry
of Commerce and Industry, presided over
by Minister of Industry which meets
occasionally to discuss and formulate
proposals for bringing in close contact
between industry and research.

Petroleum Council

The governing body of the C.S.LR.
has recently decided to constitute a
Petroleum Council on the analogy of the
Coal Council for the rapid development
of petroleum industry in the country.
It is intended that the Council would
examine the following matters as soon as
it was established.
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(i) Training of personnel, research
and investigations, documentation and
information, and marketing and econo-
mics in the whole field of petroleum and
natural gas,

(ii) facilities in the existing and pro-
posed institutions and the potential for
expansion of such facilities,

(iii) what additional facilities includ-
ing any new institution should be created,

Association News

Annual Council Meeting, 1958

The twelfth annual Council meeting
of the Association of Scientific Workers
of India was held on 20th January, 1959
in Delhi during the Indian Science Con-
gress session Dr. S. Husain Zaheer,
President, was in the chair. The Secre-
taries' Report and the Treasurer's report
(published in the earlier issue of Vijnan
Karmee) were presented and adopted
after discussions.

The Council noted that 21 resolutions
have been received for consideration.
These were scrutinised earlier by a Steer-
ing Committee consisting of Dr. Rais
Ahmed, Sri Baldev. Singh and Sri M. R.
Raman. It was decided to recommend
these resolutions (listed. below) for adop-
tion by the General Body meeting.

List of Resolutions adopted at the
General Body Meeting

1. Role of scientists in planning.
2. Science policy resolution.of Govt.

of India.
3. Hindustan Antibiotics.
4. Technical experts.
5. Creation of an All India Scien-

tific Service.

6. Interplanetary research and inter-
national character of science.

7. Administration of Scientific and
Technical Departments.

8. Grades of University teachers.
9. Pay Commission.

10. Railway concessions for
union workers.

11. Appeals Committee.
12. Dismissal without assigning rea-

sons,
13. Leave travel concessions.
14. Residential accommodation for

scientific workers in CLRI,
Madras.

15. Departmental
CLRI, Madras.

16. Forwarding of applications for
posts outside the department.

17. Condonation of ETE service
rendered between two TE ser-
vices.

18. Protection under article 311 of
the Constitutions of India for
'Civilians paid from Defence
Estimates'.

19. Definition of
service rules.

20. Increase in percentage of depart-
mental promotions to the Class II
service of the Survey of India.

trade

promotions in

'Family' as per

the

Cs
.

11

12
13

14

15
16
17
18

19.
20.
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Promotions and retirement age of
technical personnel in the C.S.LR.

C.E.C. for the year 1959

The Central Executive Committee for
the year 1959 was constituted as under :

1,

President
Prof. P. C. Mahalanobis

(Calcutta)

Vice-Presidents
2. Dr. S. Husain Zaheer

(Hyderabad)
Dr. D. S. Kothari (Delhi)
Dr. B. Mukherji (Lucknow)
Sri D. V. Varma (Kanpur)

General Secretary (Org.)
Sri M. R. Raman (Kanpur)
General Secretary (Pub.)
Dr. D. K. Roy (Calcutta)

Jt. Secretary (Org.)
8. Sri Y. H. Rao (Kanpur)

Jt. Secretary (Pub.)
Dr. S. K. Chatterji (Calcutta)

Treasurer
10. Sri J. N. Misra (Kanpur)

Members
11. Major Gen. S. S. Sokhey (Delhi)

Dr. H. A. B. Parpia (Mysore)
Mr. A. Rahman (Roorkee)

14. Dr. M. A. Bashir Khan
(Aligarh)

Sti Baldev Singh (Hyderabad)
Dr. E. R. Saxena (Hyderabad)

17. Miss M. Nagaratnam (Mysore)
18. Dr. M. S. Iyengar (Jealgora)

Ex-officio
19. Secretary, Calcutta Branch

Roorkee "s

21.
22.
23.
24.
25.
26.
27.
28.
29,
30.
31.
32.

33.

Secretary, Jealgora Branch
ss Lucknow

Mysore ss

Aligarh
Bangalore %

Izatnagar
C.S.LR., Delhi Unit
C.L.R.[., Madras ,,

S.W.A., Kanpur
A.S.W., Kirkee
A.S.W. Khamaria
Surveyor's Associa-
tion, Dehra Dun
Southern Railway
Chemists' and Met-
talurgists' Associa-

99

a3

a3 39

99

33 33

33

a3

93

39

93

53

3.
tion, Madras.4.

inter
5.

The Advisory Board and Editorial
Board for Vijnan Karmee for the year
1959 was constituted as given below :

e.
ic and

6

Advisory Board
trade

7.

Dr. D. S. Kothari (Delhi)
Dr. M. S. Randhawa (Delhi)
Dr. D. M. Bose (Calcutta)
Dr. D. N. Wadia (Bombay)

1.

2.
ig rea 3.

4.
Dr. S. Bhagvantam (Bangalore)9. 5.
Dr. S. H. Zaheer (Hyderabad)
Dr. A. C. Ukil (Calcutta)
Dr. B. C. Guha (Calcutta)

n for 6.CLRI 7.

8.
9. Maj. Gen. S. S. Sokhey (Delhi)

Dr. B. MukKerji (Lucknow)10.

Editorial Board12.
1.

-_

Prof. P. C. Mahalanobis13.

(Calcutta)
Mr. A: Rahman (Roorkee)
Dr. S. K. Chatterji (Calcutta)
Mr. A. K. Biswas (Calcutta)
Dr. S. Ganguly (Calcutta)
Mr. M. R. Raman (Kanpur)
Dr. S. K. Roy (Calcutta)
Mr. Baldev Singh (Hyderabad)
Dr. Rais Ahmed (Aligarh)

0, Dr. E. R, Saxena (Hyderabad)

2.
15. 3.
16. 4.

5.
6.
7.
8.
9.

20.

3
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Editor Dr. D. K. Roy* (Calcutta)

New Unit at Central Tobacco Research
Institute, Rajahmundhry

The first general body meeting which
was also the meeting called for to form
and give shape to the Unit was held on
22nd April, 1959 with Dr. G. S.
Moorthy, Director, in the chair. The
President in his address stressed the need
for scientific workers taking an active
interest in an organisation like ASWI
which not only looked to improvement
in the service conditions of scientific
workers but was also working for the
society. He appealed to the scientific
workers to become members of the orga-
nisation and to extend their support and
co-operation in giving a proper shape and

ASSOCIATION NEWS

form to the Unit which had just been
established.

The following were then elected as
office bearers of the Unit for 1959.
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President
Dr. G. S. Murthy
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Secretary
Sri K. V. Venkataraman
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Working Committee
Sri G. C. Patel

Sri E. V. G. Krishnamurthy
Sri M. Bangarayya
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* Due to unavoidable circumstances, CEC
has elected Dr. D. K. Mitra of Calcutta as
Editor of Vijnan Karmee, in place of Dr.

pro
nat

D. K. Roy. tras
mai
whe

suc

thai
of
effe
wea

World Federation Corner

Letter to Head of States for disconti-
nuance of tests of Nuclear Weapons.

In accordance with the decision taken
at the llth Meeting of the Bureau at
Zurich last December, a letter was ad-
dressed to Monsieur Debre, President
Eisenhower, Mr. Khruschey and Mr.
Macmillan requesting them each to
receive a deputation from the World
Federation of Scientific Workers to hear
the views of the Federation on the ques-
tion of discontinuance of tests of nuclear
weapons. (Text reproduced below).

"You will be aware of the great con-
cern with which scientists throughout the inte
world have regarded the continued testing the
and development of nuclear weapons. Prot
This concern has found expression in
many statements
time by meetings of scientists of the
highest eminence and authority.

will

The World Federation of Scientific
Workers shares this almost universal con-
cern and over the years it has again and
again directed attention to the dangers
that face mankind as a result of these
developments,

issued from time to (Re
new
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WORLD FEDERATION

denied that the continued testing of nu-
clear weapons brings with it dangers to
the health of the present generation and
grave risk to the health and well-being
of future generations. It is true that the
extent of these dangers cannot be accu-
rately assessed but the best informed
opinion regards it as probable that many
hundreds of thousands of people in our
own generation may perish prematurely
if tests are continued at the present rate.
Even since the recent evaluation by the
United Nations Radiation Committee of
the hazards of radiation, new and dis-
quieting information has sérved to em-
phasize the dangers of continued testing.

A threat of mankind of vastly greater
proportion would arise if present inter-
national tensions were to lead to the
tragedy of a new world war. Indeed,
many informed people are doubtful
whether mankind itself could survive
such a catastrophe.

The conference of technical experts
that met in Geneva during the summer
of last year clearly demonstrated that the
effective control of tests of nuclear
weapons was entirely practicable.

Mr. Khruschev agreed to receive an
international delegation of scientists from
the W.F.S.W. A delegation headed by
Prof. C. F. Powell, President, W.F.S.W.
will shortly meet him in Moscow.
(Reports have just been published in
newspapers of the interview-detailed
report will be printed later).

General Assembly,
Time table

1959-Proposed

Further information about the meet-
ings being organised by the Federation

Unfortunately however

CORNER 19

Negotiations are at present taking
place at Geneva on the question of agree-
ments to end nuclear weapon tests and
to eliminate the danger of surprise attack.

these negotia-
tions are making slow progress and we
are seriously alarmed at the position
which would arise if they should fail.

In this critical situation the World
Federation of Scientific Workers consi-
ders that a new sense of urgency ought to
be imparted into the conduct of negotia-
tions so that the arms race, that saps the
economic strength of countries and
makes a mockery of the beneficent poten-
tialities of science, could be ended.

A number of our members have had
personal experience of the problems of
radioactive fall-out and the contamina-
tion of food and living beings and are
in a position to evaluate the significance
of the most recent information. This
Federation would greatly appreciate the
privilege of sending a small international
deputation of scientists to express to you
our point of view on these most urgent
problems of our time.

Yours very sincerely,
C. F. PowELL."'
Dt. 10th Jan. 1959.

during September in Warshaw has been
obtained.

Dates: The symposium on 'Science
in the development of economy and wel-
fare of mankind' will be held on 24th,
25th and 26th September, 1959.

The General Assembly will be held
in 27th and 28th September, 1959; the
opening session being in the evening of
26th September.

Proposed Timetables :

23rd September, 1959-Meetings of
General & Executive Council
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24th, 25th & 26th September '59
Symposium

26th September, 1959-Evening :-

Opening of General Assembly
Presidential address
Election of Presidium
Organisation of Commissions

27th September, 1959 Meeting of
the Presidium
(agenda to include consideration

of nominations)
Meetings of Commissions

28th September, 1959-Morning :-

Plenary Session
General Discussion
Report of Dr. Wooster on the
Reports of Affiliated
Organizations

Afternoon : -Closing Session
Reports of Commissions
Resolutions.



NOTICE
ning

Applications (six copies) in the prescribed form obtained
from the undersigned on payment of Re. 1- per set by postal
order, are invited not later than Sth August 1959 for the post
of Lecturer in the Department of Organic Chemistry at the
Institute in the grade Rs. 350-302-410-30-590-E.B.-30-770-40-
850 plus dearness allowance admissible. The post is permanent
and tenable upto the age of 60 years. The candidates in the
service of Governments, Quasi Government or Government
aided Institutions, Universities or similar Institutions should
send their applications through their employers. Candidates
with exceptionally high qualifications and experience may be

sanctioned a higher starting salary by the Council.

on the

It will be open to the ad hoc committeé to select a candidate
for the post of Senior Kesearch Assistant in the grade Ks. 25v-
0-30-13-450-251-30 taking into consideration the qualitica-
tions and experience of the applicants.

QUALIFICATIONS: Essential : () Fellowship of the Indian
Institute of Science or a Doctorate in Organic Chemistry ; (2)
Post-doctorate research experience for at least three years; (3)
Capability to conduct independent research work; (4) Know-
ledge of modern techniques, e.g. U.V. and I.R. Spectrometry, gas
phase chromatography, etc., and modern concepts of organic
chemistry. Desirable: Experience in synthetic organic
chemistry.

Further particulars can be had on request.

A. G. Pal
REGISTRAR, INDIAN INSTITUTE OF SCIENCE

BANGALORE 12



HUNGER AND FOOD
SCIENCE AND MANKIND No. 1 (1959)

Editorial Introduction FOOD AND HEALTH
Professor J. de Castro (Brazil)

THE IMPACT OF SCIENCE ON HUMAN SOCIETY
Lord Boyd Orr (Scotland)

FOOD AND POPULATION
the late Professor T. Roemer (Germany)

WORLD FOOD ECONOMY
Professor M. Cepede (France)

SOIL AND MAN
Professor F. E. Bear (U.S.A.)

AGRICULTURAL TECHNIQUE IN THE FIGHT
AGAINST HUNGER

Professor R. Dumont (France)

THE STRUCTURE OF AGRICULTURE AND THE FOOD
PROBLEM

J. M. Gatheron (France)

HOW NEW CHINA INCREASES HER GRAIN
PRODUCTION

Dr. Yang En-fu (China)

NUTRITIONAL EVALUATION OF HIGH CEREAL DIETS
Dr. Yang En-fu- (China)

VARIETIES OF UNBALANCED DIETS AND THEIR
EFFECT ON NUTRITION
Dr. C. Williams (England)
HUNGER AND DISEASE

Dr. J. Masek. (Czechoslovakia)

NUTRITIONAL EVALUATION OF LIVING CONDITIONS
Dr. E. Palermo (Argentina)

PHOTOSYNTHESIS AND THE PROBLEM OF FOOD
RESOURCES

Professors A. L Kursanov and A. A. Nichiporovich (U.S.S.R.)
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In this modern world of miracles, people still go hungry or do
not get enough of the right kinds of food. Biologists, who
could help solve these problems, are not in so great a demand
as the physicists and engineers needed for the new developments
in weapons and space travel. People accept the failures in.
food production and distribution because they do not know
what is possible. In the belief that an informed public opinion
can help to correct this situation, the World Federation of
Scientific Workers presents an issue of SCIENCE AND MANKIND
devoted to the theme

HUNGER AND FOOD
EDITED by Josué de Castro, former Chairman of the Executive
Council of the FFood and Agriculture Organization of the United
Nations, this symposium has a contribution from Lord Boyd
Orr, and includes articles dealing with the historical develop-
ment of agriculture as well as the background to the recent
phenomenal increases in agricultural production in China.
Other contributions expose the shocking malnutrition in one of
the biggest food-producing countries, Argentina, and the
diseases due to excessive eating in some countries; and. yet
others deal with the fundamental of soil and photosynthesis-
the basis of food production potentialities.

The full contents list is given overleaf.
The price per copy is 10s. post free.

Order your copy now-
through your bookseller
from the publisher
(in U.K. only) from the
Association of Scientific Workers,
15 Half Moon Street, London, W.1.

HUNGER AND FOOD[ONS

published by
WORLD FEDERATION OF SCIENTIFIC WORKERS

27 Red Lion Street, London, W.C.1.S.R.)



SECOND LIME KILN

With the 'blowing-in' of Tata Chemicals' Second Lime Kiln at
Mithapur, one of their largest single pieces of new equipment is

ready. 125 feet tall and rated to burn 450 tons of limestcne per day,
the SLK is a landmark in the Company's Expansion Programme,
which will lead to higher production of Soda Ash from next year.

This giant kiln was designed and erected on schedule entirely by
Tata personnel. 95% of the material used is Indian; thus the SLK has
cost half of-what an imported one would have.

As India's Five Year Plans raise our standard of living, Tata Chemicals
make their contribution through comprehensive expansion, Yesterday's
planning results in today's progress, and in tomorrow's chemicals.

TATA CHEMICALS LIMITED Bombay House, Fort, BOMBAY

ANS



KEEPING PACE WITH THE PROGRESS MADE ALL OVER THE WORLD
IN

SCIENTIFIC INSTRUMENTATION

THE PRODUCT OF S (0 INCORPORATE

ALL THAT iS BEST IN WORKMANSHIP, QUALITY, PRECISION AND PERFORMANCE
AND ALL THAT FIFTY YEARS' EXPERIENCE IN HANDLING QUALITY

PRODUCTS IN THE LINE CAN IMPART.

if

(SICO Rectangular Hot Plate Model HPR)

Our own Manufacture
Hot Air Ovens, Single & Double Wall * Forced Circulation Ovens * Incubators
* Hot Plates, Circular & Rectangular * Thermostatic Water Baths * Paraffin
Embedding Ovens * Paraffin, IEmbedding Baths * Nitro-Kjeldahl Distillation Appa-
ratus * Automatic Water Distillation Stills * Bagasse Digestors * ShakingMachines
* Resistance Boxes * Wheat-stone Bridge * Fixed Frequency Oscillators * Galvano-
meter Lamp & Scale * Dissecting Microscopes * Dissecting Stand * Electrically
heated Rectangular & Circular Water Baths. +

For further details please write to

THE SCIENTIFIC INSTRUMENT COMPANY LTD.
240, DR. DADABHAI NAOROJI ROAD, 11, ESPLANADE EAST,

BOMBAY-I CALCUTTA-1
6, TE] BAHADUR SAPRU ROAD,

ALLAHABAD-1

30, MOUNT ROAD, . B-7, AJMERI GATE EXTENSION,
MADRAS-2 NEW DELHI-1

es



Specialist in manufacturing
lamp blown Laboratory

Glassware made from Pyrex
and other heat resistant glass.

Importers and Stockists of the following
apparatus in general use. viz :-

e Standard Interchangeable Joints.
e High Vacuum Stop-cocks, all types.
e Pipettes and Burettes, all types.
e Glassware, Class "A" and "B"'.
e Quickfit Glassware.

S. K. BISWAS & Coa.,
137, BOWBAZAR STREET,

(KOLAY BUILDINGS)
Post Box No. 7885, CALCUTTA-12

LABORATORY
GLASS APPARATUS

*
Sole Selling Agents

GHARPURE & Co.
P-36, ROYAL EXCHANGE PLACE EXTN,

Gram: MEENAMO Puone: 22-2061.

Gram : MONITORING Telephone No. 34-2852

Electrical & Measuring Instruments Private Ltd.

Dealers in-& Manufacturers of Electrical Instruments
&

Scientific Apparatus
-

35, EZRA STREET, CALCUTTA-1

Enquiries Solicited for :-

I. Laboratory Stirrers :

both magnetic & mechanical types.
Rotary Shakers.

2. Electrical Instruments :

Suitable for Institutions, Colleges & Industries.

3. Solvents.

Any other enquiries will be carefully attended to,



TWO ett,BENEFITS

The change-over to the Metric
System of Weights and Measures

will benefit us in two important ways.
At home,.there will be an end to

the confusion and loss arising
from innumerable systems.

We will at the same time have
the system whith has been intere
nationally well established. The
Metric System is recognised
the world-over.

The first step in achieving this
two-fold objective is the use of Metric

Weights already introduced in
selected areas of the States

and industries.

Qe», for
MMETRIC C
SYSTEM) and

Mette

DA 60/439
{ISSUED BY THE GOVERNMENT OF INDIA

~



'Penetrose'
for perfect sizing Re Sg
and finishing!
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The modern starch for
textiles

C:

*Penetrose' No. I (75 Fluidity)
*Penetrose' No. 2 (40 Fluidity)
*Penetrose' No. 3 (20 Fluidity)

For further details concerning 'PENETROSE', please
write for our free booklet Facts about 'Penetrose'''.

'CORN PRODUCTS: CO.(INDIA) PRIVATE LTD. ~~
an

P.O. Box 994, Bombay-1

SUNVIC
ELECTRONIC RELAY

Model EA-3M

Operates on a few micro-

watts but controls upto
2 kW. at 230-Volts

AC/DC

_
Made by

SUNVIC CONTROLS LTD.
HARLOW, ENGLAND.

Accredited Agents :

MARTIN & HARRIS (Private) LTD.
SAVOY CHAMBERS, WALLACE STREET

BOMBAY 1.



Bengal Chemical & Pharmaceutical Works Ltd.
The Largest Chemical Works in India

Manufacturers of
Pharmaceutical Drugs, Indigenous Medicines, Perfumery, Toilet and Medicinal

Soaps, Surgical Dressings, Sera and Vaccines, Disinfectants, Tar Products, Road
Dressing Materials, etc.

Ether, Mineral Acids, Ammonia, Alum, Ferro-Alum, Aluminium Sulphate,
Sulphate of Magnesium, Ferri-Sulph, Caffeine and various other Pharmaceutical
and Research Chemicals.

Surgical Sterilizers, Distilled Water Stills, Operation Tables, Instrument
Cabinets, and other Hospital Accessories.

Chemical Balance, Scientific Apparatus for Laboratories, Schools and Colleges,
Gas and Water Cocks for Laboratory use, Gas Plants, Laboratory Furniture and
Fittings.

Fire-Extinguishers, Printing Inks.

Office: 6 GANESH CHUNDER AVENUE CALCUTTA-13

Factories: CALCUTTA @ BOMBAY e KANPUR

Indian skill can make
THE MAKERS OF RENOWNED "BASYNTH" BRAND A.R. ACIDS AND CHEMICALS
HAVE THE PLEASURE TO OFFER TO THE SCIENTIFIC RESEARCHWORKERS OF INDIA

A NEW PRODUCT OF THE ENGINEERING SECTION :

ROTARY VACUUM PUMP
Laboratory Model

% ALL INDIAN MATERIALS &
CONSTRUCTION

% 1958 MODEL: TSRP/30,
TWO STAGE PUMP

BASIC & SYNTHETIC CHEMICALS, PRIVATE LTD.
P.O. JADAVPUR UNIVERSITY, CALCUTTA 32

USE SWADESHI AND HELP TO KEEP EMPLOYED INDIAN TECHNICAL SKILL INDUSTRES
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A
CHEMIST'S

CURIOSITY...
a-

From the 5th day onwards of regular usa,
CINTHOL destroys 95% of the odour-causing

normal skin-a thing not possible with ordinary
U.S.P.) is the only chemical proved for soap.

leads him to the latest advances in his

field. G-11 (Patent Hexachlorophere and blemish-spreading germs that thrive on the

over a decade in countless laboratory proveThe Only
COMPLEXION BEAUTY Soap

tests and by millions of individuals to
For PERFECT PROTECTION after bathing

a e

ts bactericidal effectiveness when with CINTHOL use fragrant soothing Godrej
with 1.TOILET POWDER

used in soap.

Soap containing G-11 is recommended by

Doctors the world over and is exclusively

used in most U.S. hospitals. Godrej HAIR TONIC and SHAVING STICK
also contain G-11.

THE BEST NAME IN SOAPS

~
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