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This afternoon, before tea, we have
three papers. One, on the need of funda-
mental research for industry, is scheduled
for 20 minutes. The next paper is by
Dr. Vikram Sarabhai on ‘Co-operative

Research Laboratories in Industry’ for
20 minutes, and the third paper is by Shri
D.N. Daruvalla on ‘Industrial and Spon-
sored Research Institutions’ for 15 minutes.
The papers will be followed by a discussion
for about 20 minutes and then there is
a short item—summing up by the Chair-

man. The three papers in a way typify
the types of Research that might be
involved in all industrial progress, one by
a laboratory of a general type like the
National Physical Laboratory, the other
by a co-operative Research Laboratory of
the type at ATIRA, and the third one by
a Research Laboratory like the Shri Ram
Institute carrying out research sponsored
by outside bodies.

This morning, we listened to a very
able and extremely lucid exposition by the
Hon’ble Minister for Commrce & Indus-
try on many of the problems that face
not only the industries with which we are
directly concerned in this conference, but
which face the industry in general. When
I listened to that exposition, I was remind-
ed of some of the dissertations by very

distinguished professors of some of the
European Universities, which I had visited
in those stormy days, when one had the
leisure to listen to lectures.

The main point is whether we are this
afternnon going to discuss, as announced
in our programme, ‘‘objectives and philo-
sophy.” While going round the exhibi-
tion, I found somewhere among one of the
“do’s and don’ts” that “we should know
our objectives precisely”’—that is the
wording of one of the exhibits. I have
been trying to think over what really are
the objectives. I do not know as Tama
layman. When I say a layman, what 1
mean is that, I have not had anything
directly to do with the textile industry, not
even with Textile Research. 1 am aware
of some of the problems which face the
industry because I have been closely asso-
ciated with ATIRA. It is really an
indirect acquaintance with some of the
scientific problems and so it is not for me
to define the objectives, but the objectives
must be the same for almost any type
of industry; namely, better production,
more production, and, under philosophy,
I would say production under conditions
which would make one happy. Those
should be the lay-man’s approach to the
objectives and the philosophy, but there




is nothing very profound in the choice of
that title. The individual speakers have
been decided on earlier than the subject
had been decided on. Some one apparent-
ly among the organisers, thought one ought
to give a general title for all the three
papers to be read this afternoon and they
hit on a very happy title ‘Objectives and
Philosophy.” I am glad they gave a general
title because it brings to prominence the
very limited scope of what we propose to
do this afternoon as compared with the
immense objectives, the immensely wide
objectives, and the background which we
ought to tackle after some time, not
necessarily at this conference. It raises
merely some of those large basic issues.

When we talk about fundamental
research, we are tempted sometimes with
our normal tendency to classify, to regard
fundamental research as something on a
class different from other types of research.
I personally do’nt concede that point. All
research ultimately involves a certain
scientific approach. By scientific
approach, I mean, willingness to collect
facts objectively, to face the facts squarely,
and to draw logical conclusions from them,
and accept those conclusions without any
mental reservations, and act in a manner
that would convince not only ourselves but
also others that we do accept those con-
clusions without mental reseravations. That
would be, what I call, the scientific
approach, or the scientific outlook to any
problem and, when you view that way, all
research is just facing facts squarely and
trying to solve them, and it need not
necessarily be on the basis-of what is done
at the laboratory, probably, the industry
itself might be proper laboratory, for
solving many of the problems of the
industry and, from that point of view,
all research whether you call it applied
research or whether you call it a survey,
whether you call it a statistical analysis,
whether you call it quality control, whether
you call it a human approach to the
problem, or whether you call it research
for a specific purpose and ad hoc research
to solve a specific difficulty that arises, or
whether you think of a more general
approach to many of the problems that
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in the future, which you call fundamental
research, they all come under the same
general category of scientific approach or
realistic approach to many of our problems.
But I know that I would be followed by
distinguished speakers who can speak
from personal knowledge on the types of
problems that are taken up by laboratories
directly concerned with the industry, and
so I shall confine myself specifically to a
few aspects of what generally is regarded
as basic research or fundamental research,
by which I mean research that is not
immediately concerned with the applica-
tions of any results that might accrue
from that. It sounds like a paradox, but
all the same true, that all the major
advances in industries ultimately can be
traced to research, which, when it was
done, had no thought at all of any of the
results being applied ultimately. Take,
for example, Lord Raleigh’s investigations
on the determination of the density of
Nitrogen—Nitrogen gas as produced in
the laboratory from some of the nitrogen-
ous compounds and again as separated
out from the atmosphere. He did it
purely as an academic problem. In
fact, Lord Raleigh mentions that it is good
for a research physicist to have more than
one iron in the fire and, when you get
stuck up with some problem, you must
have others in hand to which you can take
up enthusiatically, and preferably one of
those problems might be of a routine type
where you don’t have to think at every
stage about the details of the next step,
and it was as one of the problems, that he
had the precise determination of the den-
sities of gases in general—and among them
he included Nitrogen gas obtained from
different sources. He found that the
nitrogen gas separated out from the
atmosphere, consistently showed a slight-
ly higher density—very slightly, but de-
finitely higher density—than the nitrogen
gas produced from chemical sources, and
that led to the discovery of the presence
of a denser gas in the nitrogen gas that
separated out from the atmosphere,
Later he identified the bulk of that extra
gas as Argon and small traces later on
were found of the other rare gases Krypton,
Xenon, Helium etc. At that time, as I
mentioned, and as you could have guessed
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