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Research and Industry in India 

I T is somewhat remarkable, in view of the great 
interest which is being displayed in Great 

Britain in Indian political changes, that so little 
attention has been directed to the developments 
in industry. Prior to the War, India was regarded 
mainly as an agricultural country, an exporter of 
raw materials, vegetable and mineral, whilst with 
her teeming population she provided a valuable 
market for manufactured articles. Of large in
dustries there were few-the t extile mills in 
Madras and Bombay, the jute mills in Calcutta 
and the leather industry in Cawnpore being 
notable, whilst in Bihar and Orissa the large Tata 
Iron and Steel Works were in their infancy. As 
was natural, the exigencies of the War caused a 
marked industrial expansion, but, in spite of tariff 
restrictions, many of the new-born industries, 
frequently possessing a makeshift equipment, were 
afterwards unable to withstand the competition 
of Europe, America and more especially of Japan. 

Recognition of the unsatisfactory position of 
Indian industry resulted in 1916 in the appoint
ment of the Indian Industrial Commission of which 
Sir Thomas Holland was the president ; and one 
of the outstanding features of the noteworthy 
report of this Commission was the emphasis laid 
upon the necessity for scientific research as a basis 
for future industrial advance. Whilst recom
mending a general increase in the staffs of the 
existing scientific services, the Commission in
dicated the necessity for a comprehensive scheme 
for chemical research. It is, therefore, remarkable 
that, although many of the administrative changes 
recommended in the report have been carried out, 
no attempt has been made to implement the 
suggestions for increased scientific research. It 
is true that in 1919-20 a technical committee 
under the chairmanship of Prof. J . F. Thorpe 
elaborated a scheme for an Indian Chemical 
Service, but the report of this committee was 
shelved. As was perhaps to be anticipated, when 
the effects of industrial depression reached India, 
the first economies were made in the scientific 
services. The appropriations for the great Forest 
Research Institute at Dehra Dun, and to the Geo
logical, Botanica.l and Zoological Services, were 
drastically reduced and many valuable schemes of 
research had to be abandoned. It was not 
apparently realised that the main hope of recovery 
from the depression lay in more, and not less, 
research. 
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In view of this official attitude it is therefore 
of interest to note that at a recent conference* 
held under the chairmanship of Sir Frank Noyce, 
Member of the Viceroy's Council in charge of the 
Department of Industries and Labour, a proposal 
was adopted that there should be established at 
the Alipore Test House, Calcutta, a Research 
Bureau. This Bureau, which would be under the 
general supervision of the Chief Controller of 
Stores, Indian Stores Department, is apparently 
to be mainly advisory, since one of its principal 
functions was approved in the following terms : 
"Assistance to industrialists in India by giving 
advice and making suggestions as to the directions 
in which research should be undertaken". At the 
same time, it is intended to place at Alipore the 
nucleus of a research staff consisting of two 
superior officers with six physical and chemical 
assistants. It is not clear what are to be the 
functions of this small staff since, as has been 
already mentioned, the duties of the Central 
Bureau are to be purely advisory, the intention 
being that the actual investigations would be 
carried out in local institutions. 

Whilst any attempt to extend in India the 
facilities for research must be accorded a warm 
welcome, it is pertinent to inquire in how far the 
present proposals are likely to be effective. Is 
a Research Bureau working under the general 
control of a department concerned essentially with 
the purchase and testing of Government stores, 
with the administrative staff of which no one 
having experience of original research is associated, 
likely to stimulate research on a broad and funda
mental basis or will it tend to encourage minor 
and ad hoc investigations of little value ? 

Any consideration of the organisation of research 
in India necessitates the recognition that industrial 
conditions in that country are, in many respects, 
very different from those pertaining elsewhere. 
The main tendency in countries where industrial 
conditions are well advanced is to organise in 
large units with the object of economising in the 
use of labour. It is becoming more and more 
doubtful if this programme of rationalisation will, 
or should, be followed in India. In a country 
where superabundant labour requires employ
ment, it seems essential that, so far as possible, 
small scale (cottage) industries should be en
couraged. It is obvious that other considerations 
must apply in the case of certain industries, such 

• Bulletins of Indian Industries and Labour. No. 52: Proceedings 
of the Sixth Industries Conference (held in Simla on the 9th, loth 
and llth July, 1934). Pp. iil+167. (Delhi: Manager of Publica· 
tlons.) 2·6 rupees, 4a. 

as the metallurgical, but there are many others, 
inter alia, the textile industries, the extraction of 
sugar, of the fixed and essential oils, where economy 
can be achieved even in small-scale manufacture. 
Large as are the numbers of workers who find 
employment in the mills of Bombay and Madras, 
a far larger number are engaged throughout the 
country in the handloom industry involving the 
use of cotton, wool, artificial silk, coir, etc. 

It was, therefore, fitting that, at the conference 
to which reference is made above, much time 
was devoted to a consideration of the best methods 
for developing the handloom industries and to the 
problem of sericultural research. The type of 
research required for the encouragement of these 
industries, important as they are, seems to us to 
be of quite a different order from that research 
which is so essential if India's great natural 
resources are to be fully utilised. We do not 
doubt that the proposed Bureau can, with the 
assistance of provincial research laboratories, 
assist these industries, and this is possibly in
tended to be its primary function. But, even so, 
the director will have to be something in the nature 
of a superman if he is to deal adequately with the 
varied problems which will be referred to him. 

It is apparently anticipated that the larger 
industries will be in a position to provide their 
own research facilities, and that no direct en
couragement or interference by the State is 
required. It is true that fundamental work of 
the greatest value has been carried out under the 
regis of the Indian Cotton Committee, which 
has indeed an ambitious programme for future 
research. Agricultural research is now fostered by 
the Imperial Council of Agricultural Research, 
whilst in a somewhat different category, approach
ing more nearly to the research associations in 
Great Britain, is the Lac Research Institute at 
Ranchi financed by the Lac Cess Committee. 

Do not these research activities require a con
necting link ? Has not the time arrived for the 
formation in India of a Department of Scientific 
and Industrial Research on the lines which have 
proved so successful in Great Britain and other 
countries ? India is not destitute of men of 
scientific eminence capable of co-ordinating her 
research activities and of leading them along 
fruitful lines, nor is it lacking in laboratories with 
enthusiastic workers. If the Indian Cotton Com
mittee be excepted, we know of no organisation 
in India which is planning long-period research 
on fundamental problems. Only by initiating and 
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carrying through work of this nature can India 
hope to utilise to the full her great natural 
resources. Admittedly, with provincial autonomy 
there may be administrative difficulties in the way 
of a Department of Scientific and Industrial 
Research, but these have been overcome by the 
Indian Cotton Committee and should not prove 
insuperable. If science knows no international 
boundaries, surely there can be no national ones. 

The Significant Role of the Atom in Cancer 
Therapy 

Radium and Cancer: a Monograph. By Dr. H. S. 
Souttar. Pp. xiii+387. (London: William 
Heinemann (Medical Books), Ltd., 1934.) 2ls. 
net. 

RARE indeed is the physicist who would even 
attempt to write upon biochemical, patho

logical and surgical phases of a complex subject 
in addition to his own subject. But in this book 
a leading surgeon of the London Hospital writes 
intelligently of atomic physics along with the 
surgical uses of radium and cancer with which he 
has had long first-hand experience. Books of this 
type, involving a view of a great field, 
are usually written in these days by the clinical 
method-in other words, by a group of writers 
each of whom contributes a chapter from his 
specialised store of knowledge. Sometimes a fairly 
successful effort is the result, and sometimes a 
treatise utterly lacking in unity. But not so with 
Dr. Souttar. Evidently he has had the spirit of 
unquenchable inquisitiveness into every possible 
ramification and mechanism of the subjects of 
radium and cancer. He has not been content to 
take radium for granted or to use it on his patients 
in accordance with some approved formula. With 
a plea for tolerance from his expert readers he 
launches into a discussion of the atom, the Bohr 
theory, the spectroscopy of X-rays and y-rays, and 
the whole range of such topics which have any 
fundamental bearing upon the general subject. 
These early chapters are clearly and painstakingly 
written and quite sufficiently accurate within 
every requirement of a fairly popular account. 
There is not the slightest earmark that these 
phases in which the author has been not directly 
trained are merely abstracted from some physics 
book and then hastily and thankfully dropped as 
he enters more familiar territory. 

In common with many of the great British men 
of science, Dr. Souttar has the power of writing 
excellent English which conveys facts accurately, 
but at the same time entertains and holds the 
reader. The present reviewer found this volume 

almost as difficult to put down, until it was read 
from cover to cover, as a great novel. The author 
evidently has sought for helpful and homely 
analogies to aid his own thinking, and fortunately 
he has given some of these to the reader : ". . . so 
that the spectral signatures of the atom of the 
various elements can be read with the certainty 
of a banker reading the signature of his oldest 
client". "The writings of Stevenson and of 
Chesterton might give us some indication of their 
characters, but we should scarcely attempt to 
deduce from them the physical form of the 
authors". "In the same the intensity of the 
applause aroused by a candidate's election speech 
may be taken as some indication of the probability 
that any individual will vote for him". Speaking 
somewhat slyly of lack of agreement as to details 
of radium treatment, Dr. Souttar says: "Paris 
regards as inadequate any period under fourteen 
days. Stockholm is satisfied that four hours is 
ample, whilst America, as might perhaps be ex
pected, uses a stop-watch". 

In the treatment of the origin of radiation, the 
author uses rightfully the older Bohr mechanical 
model of the atom, since the accepted modern 
wave mechanics version would lead both author 
and reader beyond a mutually safe depth. But 
just as Dr. Souttar dismisses these modern con
cepts, he tries one parting shot at putting into a 
word picture an atom which is a mathematical 
equation, and he succeeds quite admirably (page 
28) : 

"This conception of energy levels is fundamental 
in modern atomic theory, far more fundamental 
indeed than the idea of the revolving electron 
which serves as a background to the picture. In 
some ways it is easier to grasp the meaning of 
the energy level if one conceives of the electron as 
a continuous band encircling the nucleus and 
travelling along itself around this centre. If we 
endow the band with elasticity, we have a simple 
picture of the energy required to stretch it to the 
greater circumference of an outer orbit and the 
atom to a higher energy level, and we can form 
the mental picture of the output of energy in the 
form of radiation as it snaps back to the lower 
level of the inner orbit. Such an idea is in accord
ance with modern wave theory, and may indeed 
be a truer picture of the facts than the rotating 
electron". 

Criticisms of the theoretical portion of the 
monograph arise only as a consequence of 
necessarily limited treatment. To take a single 
example, the impression is given from the text 
and diagrams that there should be 3Kcx and 

X-ray lines (that is, a transition from all 
three L and all five M levels to fill a vacancy 
in the K level), whereas actually the selection 
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