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Introductory note by- ‘the Presuient

- On the 26th of September 1919 1 recelved a letter
from the Secretary of State for India in Council asking
me to act as President of a - .Committee about to be:
appomted by the Government of India ¢ to-formulate

¢ proposals for the uiparisation of & Chemieal. Service
¢ for India, and for the location and eqmpment of
“ research. laboratories.” I sailed for Boimbay on the
17th of October and arrived there on the mormng of
November 15th. o "

After remaining for a few days. at Delhi, T started
.on a tour of the Provinces in order to familiarise , my-
self with Indian conditions and durmt7 the tour visited
LCawnpore, Lur ‘know, Calcutta, Rangoon, Madras, Q01m—
batore, Aravankadu, Bamra‘ore, Poona, Bombay, Nasik,
Nagpur, J amsundpur,s-Pus Gahore, -Jallo, Amriisar,
Dchra Dun and Simla;] reg‘hmg the last'named place on
the 2nd of Fcbluary 19._0 : -

Durmn' the tour it soon became apparent that the de-.
velopment of the Cheimical Inch.btr;gs of Ir;dla could only
be adequately realised through the agency of an effiei-
ent Government Chemical Service. Very few of the
great natural resources of the country were being ex-
ploited to advantage and where, here and there, this was
being done the processes employed were often crude and
“asueful It was evident that if the resources of the
country were developed to. their fullest extent, India
would take her place in the front rank of industrial coin-
mumtlea and would bencﬁt by all the advantages that

this nnphes. < _
vii



In the Provinces visited, there was no lack of ap-
preciation of this fact, but-the main trouble seemed to be
the absenie ‘of any effective organlsatlon to-advise and
‘co-ordinate the various efforts which weré bémg made to
meet the situation. Moreover, although the need was
clear to them, none of the Provinces had as yet formulat-
ed a programme of their. reqmrements nor had they de-
:cided what educational methods were necessary to achleve
the desmed ends AN

- They did not know, for example, whether the prob-
‘ler could be solved by the erection of technclogical insti~
tutes, .schools of. fe”é}lnology or research institutes
and no very clear ideas were held as to the mean-
ing-of thesé terms. But it #as generally agreed thaft
e1ther the- one or. the other vVas necessary

- »

I explamed that in'a country Such as India there was
an unquestlonable need for: technological institutes, but
that these should be more properly called Trades SchOolso
‘because in them men of the foremen type should Teceive
‘instruetion in the techn;que "of their trades. The differ-
ence between a pure and an applied -chemjst is relative
only and a chemist, whether he ultimately intends to de-
vote his life to academic or to industrial pursuits, must,-
in the first instanee, receive a thorough training in his
subject by passing thrqugh a tecognised course such as
that glven inan Honours School ata British Umver51ty

AR

Even then the dividing line between pure and apphed
chennstry'has not been reached, but one or two years’ sub-
sequent training in the methods of rescarch, coupled With-

.instruction in the prmclples of engineering and machine
drawing, where such tramlng has not been already form-
ed 4 part of the Honours’ course, isnecessary both for the

;ndustnal and academlc chemist,
vl



After such fraining, the chemist- should be in a
osition to turn his hand to anything chemieal, If he de-
ided tocnter- industry, he might do so at_once because
is mind would be'in a condition rapidly to assimilate the
cchnical details of the -chemical processes’ underlymg
hé work. of the factory into which he entered.- It is in-
eresting to note that one of the leading chemical manu-
acturels in America, and more than one in England, have
old me that chemists=trained in this way were all thev
cquired. If, on the other hand ms‘sead of following
ndustrml pursuits, . the chemist decided to enter acade:
aie life, he would be, after such training, in a position to
cach and mstmlct others in the methods of chemlcal re- -
earch; N :

In n‘lv opinion 1t is the duty of the Umversmes an(L
£ University TInstitutions not- only to 1nstruct men in-
ended for a“chemical career in the theory and_practice
f chemistry, but also to imbue them with the enthujasm.
nd initiative which only a training in chemical research
an‘impart. In other words, the Professors of Chemis~ -
ry- in Un]vcx\ltles and Univ er51ty Institutions should
e, researchers in chemistry as. well as teachers and, in
act, it is the first duty of a University to advance know-
edge, its second dutv to unpalt 1t o o

- Steps are bcmrr taken in the right dncctlon notably )
t Caleutta and in Madras. Bombay T found t6 be
trangely behindhand in its training of chiemists, but no
loubt this state of affairs will be improved svhen the sta—
us of the Collcgc of Science has been settled. Umver-
ity educatlon in chemistry in’ the other Provmces ap-
sears to be still largely in the making, althouvh most of -
hem are fully alive to the need for an effective tralmng
»oth in the Science and in Rescarch. ' .

Per Sﬂnallyv,‘ I am not convineed tlmt true: ohemlcul

*



¢ technological””” tl'aininw' can be iihpar’ced without ac- -
tual Works experience, , stich experience being gained by
a man who has passed through a course on the lines I -
have suggested ‘Engineers« gain ‘their practlcal train-
ing by passing through the shops, physicians and sur-
geons by passing through hospitals, but the chemist is
usually considered effeetively trained after he has ob-
talned an Honours’ Devree 1n his. Umvers1ty
In my oplmon hei 1s, at this stage, no more proficient
than a medical man would be without hospital experience,
or an engineer Wlthout knowledge of workshop practice. -
Many attempts have ‘been made to meet this. deficiency -
and in at least one I,ndlan Umversfcy the suggestion-was -
made to ine that, post—vraduatc students should be draft-
ed to some chemical WorLs in order to gain factory ex-
perience. - This;however, is an old suggestlon which has
been tried in England, notably by the Board of the 1851
Exhibitioners who have instituted - Industrlal ?Bursarles*
by which, I believe, a post-graduate student is enabled o
make arrangements with any works he thinks fit for tram-
ing himin factory methods.. I donot know howthis
.scheme has worked generally, because only one student of
mine held a Bursary of this kind and in his case, although
Tie'attended a prominent factory for a year, he was allow-_
ed to learn nothmg of the processes carried out there ana
spent his time in routine work in the research laboratory.
‘Such a result seems to me inevitable, when we remember
that ehemical manufacturers are usua]ly loth to give the
"run of their works to casual students "who dre not in any
‘way bound to them. In fact the only chemical faetory
which appears to be open to students is the Municipal
gas works and here in India works of this kind are not
aumerous. There is, however, no doubt that' much can’
be don<\bv 1mprov1n<r the general course of {raining in



Fhemiistry afforded By an Honours’ school. For examplg,
at the present time g course of mstructmn in organie pre-
‘palatlons is carried out entirely by means of glass ap-
paratus There is no’ reasom why students during their
' course should not alse’ be instructed in the use of large
‘scale appliances, which would supply eonditions involv-'

ing the use of metal appar atus and the connections i inei-
dental thereto. - B o LT

Tt is, of course, nnposs1b1e and unnecessary to have
laboratories attached.to Universities fitted with full scale
apparatus, but it is quite possible to eret a laboratory,
of comparatively small dimerisions, containing types of
every kind of plant’ uséd in chemical manufacture, of
about 1-60th the size of the large scale pIan,t A labora--
tory of this kmd should, I think, be attached to the
chemical department 1n every Univer s1ty ‘

So faf as the Chelmcal Se1 vice proposed.in. th1s Re-
“port is concerned it is intended that such ‘factory experi-
“ence, as may be requlred will be given in one or other of
the pioneer. or demonstratlon. factories which it-is pro--
posed to erect, but it is not suggested that this- should

~ obviate the need for Umvers1ty training such as that out~
hned above. :

. In the text of the‘Report the Oemm1ttee has given
its reasons for recommending the estabhshm_ent_,of‘Pro-

* vincial Research Institutes, at the chief centre of indus-
try in each Province, undér the control of the Provincial
.Governments, and the provision. of a Central Research
Institute under Imperrlal control at Dehra Dun The

- relationship of the Imperial Institute to.the Provincial
Institutes is givén in detail, but T may add here that there
is' no inténtion t6-confer on the Imperlal Institute the

power to-exercise anysadministrative” control whateyer
- : xi ' e



over.a. Plovmclal Instltute The. links which bind
" two are those of good will and common inferest. -1
hoped/ that for the common t>ood these lmks will rem
- unsevered. ' :

- M

I wish to express my thank&for the help and ger
rous hospitality extended to me throughout ‘my tour |
the I_ocal Govemments of the BlOVlllCLS I umted

"y

7_ J OOELYN THORPE
: Sﬂnla, ~8th If cb)u(u,/ 19. ’0



CHAPTER 1.

Inti'oductio’n

1 The terms of reference to our Comm1ttee were i—
(1) To. con31der svhether an. all—Ind1a Chemieal.

Y
* principle of an all-India Service, to* devise
) ferms of recruitment, employment dnd organi-

* Service is the best and mdst- s;utable method
of overcoming the difficulties and deficiencies
pointed out by the Indian Industrml Com-
mission. .

In the event of the Commlttee approvmg the

sation ; ; to ‘indieate the extent to which-
chémists already in Government, employ
should be included in that service.j; and to
suggest what should be the -relations of the-

_ proposed organisation with. the public .and
- " with Departnients 6f the. Government of Indla}_

‘and of Local G'rovemments

(3) In particular to frame ploposals for the

location, scope and or gamsatmn of m,stltu-
_tions for (hemlcal research. -

The C‘ommitteev;vas constituted as follows —

P-i'esz'de'nt_: T .

1. Piofebsor J. B THOLPf, "G.B.E, D.Sc, PilD

F.I.C., F.R.S,; Professor of Organic Chemistry
in the Imperlal College of Science and Tech-A
noluvy, London, = . o



ﬂembers B

2. Dr. K, S. Catbwepr, PhD,, - F.LC, Principal,
Patna College.

3. Mr. R. W. Davos, 1.€. b District and Sessions
Judge, 301 th Ar cot, Madras Presidency.

-4. Dr. W. Harrisox, Imperial Agricultural Chemist,
Respareh Instit»ute, Pusa. -

Sir P: C. Ray, Kt,, C.LE, D.Sc., PhD, F.A.S.B,,
Palit, ‘Proféssor of Chemlstrv, University
Col}ege of Science, ‘Laleutta. :

6. Dr. J. J- SUDBOI‘OU(:H Ph.D., F.IC. Professor

of Organic Chenn>t1v In(han Institute of
Scienee, Bauga]ore
J)1 J. L. Smroxsex. F.IC., F.AS.B., Forest

- Chemist, Forest Research Institute and Collc"e,
Dehra Dun (Secr etarv)

'Cﬂ

. The Committee> mef at Simla on AMonday I‘eb-
ruary 16th and sat until Saturday February 28th. Pre--
vious fo this the Pr esident, accompanied by Mr. Davies
and Dr. Simonsen, toured through the Pr ovinces, visiting
the placea mentioned in the President’s introductory
note. 'Tour notes were prepared and these, together with
the eonclusions arrived -at hy the President and those
members of the Committee who accompanied him, were
placed hefore the Committee at the' first meeting.

3. Ithas been thought desu'able to confine the Report
as far as possible to the subject matter of the remit.  On
this adcount all reference to the history of the subject
~and to existing conditions has Dbeen. omitted, because
these matters have already been fully dealt with in the
- Report of the Indian Industrial Commission. For the,
same reason we have made only \bneﬁ reference to the

: é



question of pioneer and demonstration factories; for,
important as this subject undoubtedly is for the effective
develépment of industry, we ‘do not consider that we
could have improved on the. deseription of the position
given in the above Report. . -

4, If the Chemical Service proposed in this Report
is to achieve sugeess, it must be reeruited mainly from
Indian sources. The question therefore of adequafe .
chemical tralmnv in Indian Universities-is vital. The
President . has thought 7it desirable to deal with this
subject in a separate introduétory note in which his own
views on this importaht question are expressed. It may
be added, however, that the Comlmttee agree with the
views expressed therein. . -

5. The Report contains proposals for pay, pension ,
and allowances, and for leave and study leave regula-
tions. If is possible t’hat these may appear to be more
generous than those hitherto in  vogue, but it must be
remembered that, if the Chemical Seryice is to achieve
the objects for which it is proposed that it should be
established, it must be staffed with men of the best type
the Universities can produce. Both in India, as in
England, it is evident that men with the best brains find . -
little inducement to adopt a chemical career. The
‘higher posts are poorlv paid in comparison with the
emoluments which are_received by a successful liwyer
or prominent medical man, while the pay of the rank and
file is not unusually on a par with that of the navvy and
below that which can easily be obtained by an Enghsh'
collier or mechanie. .




- GHAPTER II, -
General

6 The Commlttee have had- before them a large body
. of written. ewdenee, furnished
N"?es“‘ty Sf::“:‘e Chemical, }oth by officers of Government
: and by non-officials “and for-
-Waided to them by the Imperial and P1 ovincial Govern-
ments: A large proportion of the written evidence is so
~ definitely in favour of the formation of a Chemical
'Servme that the Commiittee has assumed. for the purpose
~of then report that question No. 1 of their remit namely
“ To consider whether an all-India Chemmal Service is
‘the best and most suitable method of overcoming - the
dlfﬁcultles and deficiencies pointed out by the Indian
_Industmal Commission *’ - could "be answered in the
'afﬁrmatlve by the formation of a service having as its
primary objective the encouragement of mdustrla'l
research and dévelopment. - T

7 In reaching this conclusmn the Comlmttee had in
‘mind the measures which have
been and are bem«r taken else-
“where to give effect to the great
results which -were achieved durmo the late war by, the
“close co-operatlon of Science and Industl y, resilts which
could not have been attained unless the Scientist and the
Mamifacturer had been content to pool their. l'nowledﬂ'e
~and expenence ~for the beneﬁt of the common cause.

Co-operation of Science and
Industry

8 The key-note of success s, therefore, co- operatlon
and the main question of how this
can best be gttained must be

answered bv “dlffﬁ'ent countries in. dlﬁ’erent ways. It'
d.

’ ‘Method of co- oneratzon :



is, of course, unnecessary at this stage to insist on the
value of research in connection with the development of
new and the improvement of old industries. No manu-
facturer whose work depends“on Chemistry for its basis,
and there are few industries which do not fall within
this category, would hesitate at the present time to dis-
pute the statement that, without continual and intelligent
research, improvement in existing industries and the de-
velopment of new ones is impossible. - The main ques-
tions are therefore:— : :

(1) how is such research to be carried out 2

(2) how are the results to be presented in such a
form as will render them intelligible and
uscful to the manufacturer ¢

and (3) in what manner should existing knowledge
be applied in order to develop new industries '

9. In a country such as England, and to some extent

. also in India, the more en-

Research wl:rb]:; “me_s' ™ lightened manufacturers have

their own research ‘lahoratories

staffed by their own chemists and in them important
discoveries arc often made, the results being placed on
a commercial basis and worked either by patent or in
secret for the benefit of the firm concerned. No service
or organisation for research can, or should, alter this
and it is in the interests of the country as well as of the
firms themselves that such work should continue as
hitherto to be carried out by them in their own labora-
tories. But there are numerous problems arising out
of the works practice which it does not pay the firm to
investigate. Such problems may or may not be of funda-
mental importance, but they are passed over because
there is no immediate prospect of making the results

-
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remunerative. It is indeed often possible that the very
existence of such problems may be lost sight of, owing
to the abserice of some ong competent to recognise their
presence. There are, moreover, many ,smaller firms,
and possibly some larger ones, which deal with manu-
factiuring processes that pay them sufficiently well
to. -ehable them to ignore the intimate relation of
science to their manufactures and which neither employ
~ chemists nor consider that such employment would in
any way benefit them. Such an attitude is, of course,
often due to ignorance of what science can do for them
and is usually engendered by a complete misunderstand-
ing of the meaning of the term ‘ Research.”” There is
also a number of people who are willing to embark cap-
ital and energy in the development of some new industry,
but who are deterred, not only by a lack of knowledge of
the processes involved, but also because they have no
means of weighing the risks they must run against the
profit they may gain. If we hold the view that it is in the
interests of the State as well as of the manufacturer to
develop the industries of a country, it follows that the
State must take some means to convince him and to de-
monstrate the value of research in relation to manufac-
ture. In England where there are many firms dealing
with the.same industry the problem is heing met by.the
formation of Research .Asso-.~
~ ciations in the various branehes
of industry. Such Associations
receive ﬁnanm::ﬂ support from the Department of Scienti-
fic and Industrial Research to an extent which varies with
the nature of the 1ndustry, but usually amounts to £1.for -
each £1 subscnbed by the ﬁrms forming the Assoc1at1Qn° ,
The avment by the Department is for five years, bv
Whlch ‘time it is hoped that the members of the Associ-
ations will have realised the value of research and that -
6

The State and Research in
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the Associations will have become seif_—supporting.

10. This is no doubt the best method for dealing with
_ acountry such as England, where
The State f:gif'esemh I the industries are in a high-
ly developed . condition, but
here in India the situation is quite different. In India
the enormous natural resources are comparatively speak-
ing undeveloped. Here and there one finds certain en-
hghtened firms making vigorous efforts not only to render
the country self—supportlng, but to place it in a position
to become one of the leading exporting nations of manu-
factured goods in the world. But there is, in our opinion,
no doubt that at the present time Indla is not in a position
to adopt the plan which is proving so successful in Eng-
land, and that a more intimate system of Stg,te assistance
will be necessary.

D:uruig the President’s tour through the various
to th It was clear that while a great proportion
of the necessary work remained undone owing to the lack
of any effective organisation for carrying it out, the need
was so apparent that some of the more pressing problems
were being attacked by bodies which were not efficiently,
equipped for the work. We found for example that the
Forest Department had in .contemplation the-erection of _
.machinery and plant for.the purpose of'investigating the
possibilities of manufacturing paper derived from forest
- grasses, and of match making, and for the extraction of
essential oils and tannins. ‘It is evident that these prob-
lems could best be attacked by-a Department of Chemistry,
were such available. . This-question is dealt with again
later under the heads of Agricultural and Forest
Chemlstly (see chapters IV, and V), o
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11. In drawing up a schemie for the organisation of 4
Methods for promoting Chemiecal Ser}n(;e. which would
industrial development have an effective influence on the

in India

development of the industries

of this country we have borne in mind four points,

namely :—

D

2

3

the need for separating, as far as possible,
problems of immediate practical importance
from those of fundamental character requir-
ing prolonged scientific research before they
can be adapted to industrial conditions,

the necessity of so-arranging matters that
while local institutions dealing with the prob-
lems of immediate practical importance are
in close touch with the industry, a Central

Jnstitute dealing with the more abstract ques-

tions should be established, which should be
in close touch with the local Institutes and
assist them in the sclution of problems which
were not of immediate importance but which
were yet fundamental in character and of
basic importance to industry generally,

that while-what may be termed an upstream
from the factory through the loeal Institute
to the Central Research Institute should be
thus maintained, there should, at the same
time, be a downstrcam from the Central Insti-
tute through the local Institute.to the factory,
carrying with it materjal for the cstablish»
ment and develgpmeht of new industries,

and (4) the need for estabhshmg a Central Institute

which should not only act in an advisory and
-



co-ordinating * capacity to the local Research
Institutes, but should keep in close touch with
the development of Science and Industry
throughout the world.

For these reasons we are led at once to discard-the
proposal for the establishment of a single Research
Institute for all India because, in our opinion,-such an
Institute weuld not only be without the necessary an-
tennae to keep it in touch with industrial conditions but
would rapidly die of starvation through lack of sc1ent1—
fic and industrial nutrlment

- -

For similar reasons we are oppo\cd to the establish-
ment of local Research Institutes without some co-ordi-
nating and advisory eentre, because such local Institutes
might neither have the time nor the inclination to deal
with those fundamental problems upon the solution of
which the effective development of all industries are
based. . L —

~— .

12. Our first idea was, therefore, to establish a Cen-
tral Imjperial Research Institute
with subsidiary institutes located
at suitable centres, but during the
President’s tour it became evident that such a scheme
would not receive support. It was found, for example,
that each Province desired to have its own Research
Institute under its own administrative control and did
not wish to have in its midst an Institute.controlled from
a distance which might not be in touch or sympathy with -
local conditions. T

Imperial or Provincial
Institutes 1

*The term * co-ordination,” as used in the report, means co-ordinaticn
through the medium of discussion, conference, and correspondence. It does
not mean, nor is it intended to imply, that co-ordination shall bs effected by
the exercise of official control, ' ‘



fThis is & view that we feel ourselves bound to accept.
In every Province, both among Indians and Europeans,
there was found a keenness and appreciation of the needs
of the country which was not only very welcome, but which
augured well for the future. They desired to get things
done and were only anxious.to be told how to start. In
our opinion the scheme described below for the establish-
ment of 'a Chemical Service is the‘one best suited to the
peculiar conditions which prevail in India and the one
which is best fitted to take advantage of and to utilise, for
the benefit of the country generally, the great enthusiasm
for development which exists in the Provinces. We hope
and believe that at no distant date means may be found
by which the Indian States- may be included in the
scheme. - If this hope were to be realised, the Chemical
Service would become ‘ all-India ’’ in fact as well as-in
pame.: - - e e



CHAPTER IIL

The Development of new and the Iixiprbvement of old
Industries.

13. We are of the .opinion that these two objects,
which are the basis of all industrial development, can
best be effected by means of a Chemical Service consti-
tuted as follows : .

There shall be in each Province near the main centre
) of industry with, if necessary,
E:e:fzﬁbm:::e:f sub-stations at other industrial
localities of the Provinee, a Re-
search Instltute under a Director of Research. Such
Institutes for administrative purposes will be under Pro-
vincial control. There shall also be a Central Imperial
Research Institute under a Director General of the
Chemical Service who shall have under him four or more
Deputy Directors in charge of various branches of chem-
istry as hereinafter described. Should any Province
not find itself in a position to erect a Provincial Research
Institute or to employ a Director of Research, it
shall be open to the Director General to recommend the
erection of an-Imperial Institute in that Provinece and
to place in charge thereof a member of the Chemical Ser-
vice as Director. An Institute of this kind would be ,
handed over to the Provincial authorities when desired.
0 i



" Provincial Research Institutes.

| 14. The Vfu'nction of these Institutes will be as

Functions of Provincial  follows :—
Research Institutes, 7~

(1) to maintain close touch with the works
chemists and with the works generally and to
work out any problems which may be submit-
ted to them,

-(2) to develop and place on an industrial scale
\ new industries which have been previously
worked out on the laboratory and ¢ semi-
large ”’ scale by the Central Imperial Insti-
tute,

(3) to carry out such other work as may be neces-
sary to establish and foster new industries
peculiar to the Province,

(4) to carry out such analytical work of a chemi-
cal character as may be requned in the Pro-
vince,

and (5) to erect ard control sub-stations in suech parts
of the Province as the development of in-
dustry may require.

15. As regards (1) above, the question was asked by

o several manufacturers whether
P“m“;‘:f;‘;‘ﬁv‘;ie ﬁw;’:l: dome {16y would be allowed sole use of
any .discoveries which arose

from problems supplied by them. The answer was, of
course, to the effect that, as the work would be done at the
public expense and by a publie serviee, the results would
have to be made public. On the other hand it was point-
ed out that it would be possible to delay publication for

L



an agreed period in order to enable the firm which had
supplied the “problem, and which was, therefore, -entitled
“to the first use of the solution, to place the discovery on a
manufacturing basis before it was made public. It was
generally agreed that some <uc]1 system might meet the
case. ‘a

. 16. In practice it Wﬂl usua]ly happen ‘that the
_chemist -or chemists- who have been engaged on. the

- « . solution_of the problem in-the
Temp::;?i‘l,ﬁ;‘ mem‘m Provincial Research - Institate

.. will be lent to the firm in order
to place the solution on an mdustrlal scale. Such
chemists would be seconded for- service with the firms
and would be paid an agreed sum by them durmo the
period of semce

Sum]arly it W111 be. open. to ﬂ]e Dlrector of Research
to suggest to any manufacturer, who requires inform-
“ation on the -working of any partlcular process, that such
information can best, be supplied by lending him fhe
services of one or more chemists for. an agreed period
of time. Chemists so- lent would be paid an agreed‘ ‘
salary by the manufactmer during the perlod of their
service. - oo : T

P
~

17. In relation to (2) above; it would be one of the’
- functions of the Central Imperial Institute to carry out
research oni the creation of new industries. - These would
be developed so far” as the ° semi- large” scale
and would then be sent, hsually-
in charge of the chemists who
had worked on the problem “in the Central Imperial -
Tnstitute, to the appropriate- Provincial Institute for
conversion to the large scale. During the time these

chemists were employed at the Provincial Institute
’ . - 13 B ~ .
—4 ’

Besearch on new industries. - -



" they would be paid by it and would in fact be seeonded_
for service with the Provincial Institute. The employ-
‘ment of these chemists would be -at the option‘of the’
“Proviheial Tristitute. S '

18 Tt is not mtended that a. Research Inst1tute
should-act as a manufacturing body working for gain in
competition with any ex1st1ng\r,na.nufacturer or with any
manufacturer who might ,subsequently start work. The
‘Committee do not consider that-it is either desirable or
" necessary that the State should undertake such enter-
priscs, excepting in the ¢ase of
materials_that are of mational
1mportance in time of war stich as cordite and high
“explosives. '

Pmneer factones

v

It should be the object of the Chemical Service to *
‘hand over to private enterprise a manufacturing process,
" complete With plant and material, as soon as it had
reached a ‘paying basis, and to-lend chemists for {he
“purpose, if desired. The price to be pald by the pur-
chasing: ﬁrm would be a. matter for arrangement and
would. depend on the cost of the -experiment. The
~ chemists seconded to the purchasing firm under this
. arrangement would retain a lien on their posts in the
Chemical Service for the period for which their services
had been lent by the Local or Imperial Governments.
- The results of their work™ while so employed
would not, therefore, be available for pubhcatlon without
' the consent of the firm. In
1’”““1‘,’;“5 ffcltlf,ﬁ;ssts ™ Sorhe cases, especially in relation
. to. the development of new
industries depending - on ‘the application of known
Pprocesses, such as for example the manufacture of silica
bricks, the firm intenﬁg},to undertake the manufacture
‘would apply to the Provincial Director of Research



who, if he had no one possessing the requisite kflowledge
. ) __available, . would pass on the
Em:ly‘s hment ‘;,{;;‘3;;22“‘?’ application to the Central Im- -
o ‘perial Institute which in its turn,
1f it had no one of suitable training on ifs staff, would
-ask the Degartment of Scientific and Industrial Research
in England to recommend _some person competento to
afford the Tecessary- assistange. A person so, ‘Tecom-
. o " -mended would be temporanl
specxalcﬁ:mcr-;lttsment o attached to the Chemical Sel‘-y
vice- and would- be paid an
agreed sum by Govérnment for the period of his emplgy- ”
ment.. A pertion (say.one half) of thig payment would
be recovered from the firm making the application, but,
as it is intended that the temporary pember should be
‘associated” with one or more chemists of the Service
during the progress of his work, it is evident that the
knowledge gained by the Service Chemists would warrant -
_ the payment of half the fee. In this- -way itis hoped that
touch will be maintained with the Research Associations -
in England, The establishment of a new industry baged
on known data > may mnot- only arise through the
application made by a commercial firm, but may often
be suggested by thé personnel of the Research Institutes.
In such cases the procedure outlinéd above should" be
adopted.  We consider- «-at, when - deahng with the
establishment of industries based on processes .already:
known and successfully worked elsewhere, the main point
is to get the process started even if the initial methods’
used, although good, may not be;those best suited for
the ‘prevailing conditions. Once an mdustry has. been
started on reasonably satisfactory lines, it can then be
,improved by, resedrch. But, if a start is postponed
until research has determmed the conditions Whlch are

PE



delayed indetinitely. 1t may happen therefore that the
-person employed temporarily for service in The establish--
ment of a new mdusfry based on a known process may '
not necessarily be a.chemist in the strict sense of the
term; but-may be a man of the expert foreman ‘type who
‘has special knowledge of the techmque of the process. -

19 Tt Would be the duty of the Provincial Institute

to carry- ouf, the unit scale com-.

Mﬂnf;fz:{:cigf Iﬁtﬁ:ﬁh ~ mercial production, at the same

S time- Workmv out the costs and
profits.’ If at this stage no manufacturer can be induced
‘to embark on the venture and if, in the opinion of Gov-
_érnment, the manufactune is one of sufficient 1mporfance
it will be necessary for the Tnstitute itself to carry .out

the operation on the complete factory scale in order to .

Hembnstrate. the possibilities of the process.

- It is evident, therefore;.that the.Provincial Research
Instltute ‘must not only be equipped with laboratories
for small scale work, but must be prepared to carry out
operations on the unit factory seale. It may sometimes
happen that some factory in the ncighibourhood -may be
cqmpped with plant capable of use for the purpose, but,
as a rule, this plant would have to be erected and supplied
by the Provincial Research Institute and ‘would in the
case of a successful expﬂrlment become one unit of the
new factory :

It is also evident that the DlI‘CCtOI‘ of Research must

" bea chemist who has had charge of large scale work _
‘and who is conversant with large scaje opeiations With
~him must be associated a number of j Jumor chemists and
one or two engineers of experience. It/lS obvious that

a well e}mlpped workshop must be attached to each
Provincial “Institute. Fortunately the war has pro-

duced a number of chiemists of the type required ag
16



Research Direclors ; men who besides having a sound
training in Science and the methods of Scientific Research
have, at the same time, acquired by reason of their associ-
ation with war chemicall manufactures, an intimate
knowledge “of- the successful working of large scale
processes. There are some such amen in India and these
can be recruited at once as Directors of Research others
of the same type who have made good in 81m11ar posts. -
in England must be induced to come here to help in the_
aevelopment of the country

'i‘he Central Imp;ria,l Reseé.rch Institute.

» 20. The functlons of the Instltute W111 be mamly

Functions of the Central . as fO]lOWS = -
Imperial Institute. ; -

D) to create new “industries and to carry- out
the developuent of new processes up fo the
“ semi-large ’* scale, or further if necessary,.

(2) to investigate those problems of a funda-
/’ mental character ansmg ~from the work of
the Provineial Institutes which have been -
transferfed to the Central Tostitute by the
Local Director of Research in consultation:
-with the Director General Such problems will
‘be those which have no apparent immediate

! 'practlcal meortance, but which, in the opinion

of the Director Genéral and the,Director' of
Research, are_likely to lead to’ discoveries of
fundamental industrial importance affecting
the-industries of the country generally, =,

(3. fo assist in the co-ordination of the work in
progress in the Provinces, both by means of
personal discussion between the officers of the

ZZ



- Central and Provincial Institutes, during the

' course of the tours made by the Director Gen-
Zeral and the Deputy Dlrectors, and by mean
of periodical conferences of’ Provmc1a1 and.
Imperlal ofﬁcers, ‘

‘(4) to carry out such analytical work as may be
- required and to correlate the methods of ana-
lysis i in- general use- throughout the country,

'(5) to maintain a Bureau of mformatlon aI
Record Office, . . -

and (6) to 1ssuer such pubhcatxons as are cons1dere¢ .
necessary.. ' :

21 The Dlrector G‘reneral of the Che)mcal Service W1]1
. also be Dlrector of the F‘entral
orga‘nﬁizg;’:ﬂnggt&?ml Research Institute and i _ In- |
. stitute will be divided imi ~. :
,‘number of departments each under a - -Deputy Director.
Each department should-have its sclentlﬁc laboratories
and its “‘semi-large”’ scale laboratory for, as a rule, the
further -elaboration of a process s to the full commercial
scale will be passed on to the Provincial Research Insti-
‘tute concerned. It might, ‘however, be necessary in some
cases, especlally in dealing with work of an all-India
character to carry’ out experlments on the full industrial
_ seale.” Such a case would be of 1nfrequent occurrence,
as it i is un;1kely that mvestlgatlons of this nature could
1ot be as51gned to some particular Provinee, and, there-
fore, gencrally speakm ;the work of the Central Imperial

- Institute W111 stop. at the ¢ semi-large '’ scale stage.

.On the otger hand, 1f the pos1tion of the Central Ins-
7

tltute is loca Q as is recommended, at Dehra Dun, 1t
18
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may be desmable To: {Carry out there the Targe scale cHemy+-
cal work of an all-Tndia character associated with ¢he uti-

lisation of forest products ‘A descrlptmh of the work is

given in the Government of India despatch No| 495 of

1919, which mentions paper making, match making, the

isolation of essential cils and of tannin materials and the

extraction and ut111sat10n of the vast number of organic
products whichi can be isolated from material o'btalned

from the forest (see also parag1 aph.32).

29: The general work . of the Central Imperial Re-

5 df ¢ Control 'of, the search Institute will be controll-'
CO:;trafResea.rch Institute. - ed by a Board comprising the

) "~ Deputy Directors and such

other persons as the Government of Tndia may deter-
mine. The Board will be termed the Board of-Control
and the Director General Wlll be: Chalrman of the Board.

The ‘Relationship. between the Central Impena,l TInsti-
. tute and the Provmclal Research Inst1tutes

N

23. The Central Imper1al Instltute would have no. ad—
ministrative control over the Provincial Research Insti-
tutes, but we would- recommend that no appointment as
Director of Research in the Provincial Tnstitutes. should
be made without- consulting the. Director General
Tt is desirable that the Director ‘General and the Deputy
D1rectors should visit Provineial Research Institutes
The relation of ‘the. Difect- .and: co-ordinate the work .done

or Gieneral with Provincial 1In each They Would when
Research Institutes. requested by the. Directors:

of Research declde whether any problems presented to
them were of sufficient’ fundamental impartance, t0 war-
.rant their transference to the Central Research Tnstitute

“for thorough seientifie investigation. They Would
: - 19 .



ascertain-the progress Whieh had. been made in the-
application of any new industrial process, initiated in’ the
Central Institute, to commercial eonditions. - .

24 The chemists emw)loved at the Provmc1a1 Instltute
T would be members of the Chemi-
fi;séitgn;efs:aﬁ?#ﬁsﬂmrxre: cal Service and would be se-
) . conded for service under the_
Provincial Governments and: be paid by them. Once
a chemist has been seconded for service in a province, B
he would not be transferred -except for the purpose of
‘promotlon, without the consent of the Local Govern-
ment concerned, On the other hand, if a man so second- -
ed were found unsuitable, he could be replaced by another, .
and the unsmtable member would be withdrawn to the
Central Research Institute for emnloyment either there
or elsewhere, at the discretion of the Dlrector General

-25. The staff of ‘the Provinecial Research Instltute
 Appointment of *staff a't would, in the -first instance, be
~Provincial Research Insti- appomted by the Local Govers-

. tates. ~ ment inconsultation with their
Director of Research and the Dlrector ‘General.- Ulti-
mately the sta? would be recruited from the Chemical
Service although it would be open to the Local Govern-
ment to recruit for specml purposes from outside the ser-
vice, subject to the concurrence of the Government of
‘India. This point is dealt with moré fully in the para-
graph concerning recruitment (paragraph 86).

.t_itutefis . e 20



CHAPTER IV. ~
The Relation of the Proposed Organisation to the
' Department of Agnculture.

'26. The- chemsts employed by the Department of -

The inclusion of agricultur al' Agriculture have considered the

chemists in the Chemical questlon of their inclusion in

Service. the Chemical Service on more -

than one occasion,* and their- opinions and decisions

have been- placed on record and forwarded to us for.
cons1derat10n

-

The gencral view appears to be that it is undesir-
able to include agricultural chemists in the new Service,
because such inclusion would entail a break with the-
cxisting organisation and would, if extended to the
other scientific branches of Agricultural Research, shut
each officer in the water-tight compartment of his own
scrvice and tend to make more difficult that collaboration
between the different scientific officers which is essential
for success. It is also held that the.separation of these
officers into distinctive services would destroy the espmt _
de corps of the Agricultural Department,

1t is obviously undesirable to remove the agricultural
chemist from his agricultural atmosphere and it is
obviously necessary that he should continue to-carry out
his work in close contact with the botanist, the agri-
culturalist, and other dfficers who are also investigating
agricultural problems. - For these reasons it is just as

*(1) Proceedings of the First Meeting, Pusa, 24th Febmnry_ 1919,

‘ (2) Resolutwn of the Second Meeting, Puss, December 1919,
» 21 MR




>

‘undesirable to remove agricultural chemists from the
agricultural e_entre at Pusa to the Central Imperial
.Research Institute, as it would be to interfere -in any
way with the existing provincial arrangements for
agricultural research and teaching. . *

It is evident to us that a reorganisation of the
- scientifie departments attached” to the Agrlcultural
Service is 1mpendmg and inevitable. Many views have
been expresséd by both agriculturists and scientists
attached to the Agricultural Department and the general
opinion seems to be that-the solution lies in the establish-
ment of separate research sections in which the appro-
priate scientific officers would be grouped for the study
of well defined major problems, rather than in the
formation of separate scientific services. It seems to
us that to express any opinion on the advantage of
_either method is beyond our remit and we, therefore,
consider it desn'able to recommend that the inclusion or
otherwise of the Agricultural Chemists in the Chemical
‘Service should await the de<31s1on of the Agrlcultural
Department upon this point.

27 If this decision be in favour of the formation
‘Future inclusion’ of aggicul- Of Scientific Services it will be
tural clé%ﬁﬂ: in the . . an-easy matter to include agri-
) ~ cultural chemists in the Chemical
Service when such decision is reached. If, on the other
hand, it is decided that the alternative method should
be given a. tfrial, arrangements can be made to second
chemists from the Chemical Service forvemp.loyment in
_the Agricultural Department, -if thought desirable. If
not, the Department may recruit in any other manner
that it considers expedient. Should the Agricultural
Chemists become members of the Chemical Service,
difficulties would probably arise through the fact that,
' : : S I



for piirposes. of administration, chemisi;ry and agriéui—
ture would be attached to separate Departments -of
Government, but these difficulties’ might be minimised
if, as we recommend later, (paragraph 73) Agricul-_
ture could be placed under the same Member of Council .
as the Chemical Service. On the other hand, the trans-
. ference of agricultural chemists to the Chemical Service
would prejudice their present prospects of filling the
‘Ligher posts in the Agrlcultural Service and it 1s
open to question if these could be- adequately -com-
" pensated for by opportumtles for promotion in the new
service. :
S/

~ We would also point-out that a great part of the
work of the Department of - Agric'ulture—is educational
and that, as will be shown later, it is not proposed that
the new Chemical Service should touch educational
matters. This is an additional argument agalnst the
inclusion of agrlcultural chemists in the Chemical
‘Service, but we understand that the trend of development
is to separate the teaching of agricultural chemistry-
~ from the other \duties of these officers and, if this
sepa'ration'is effe’cted the objection would disappear.

28. In view of these considerations, and of the
Agricultural chemists not opposition of the Agrlcultural
to be Members of the - Chemists to inclusion in a
Chemical Service. chemical service, the Committee
are unable to recommend their inclusion. There are,
however, many points of contact and many Waysm which
this particular branch of chemistry can help and be
helped by ‘ther ‘sections of the science, ard it should
not be impossible to arrange for a mutual mterchange
of information, as it would he unfortunate if agricul-

tural chemists weré not in touch with the chemical -
- .23 -



development of the country generally and if th'e'Chemical
_Scrvice were not acquainted with the various advances_
 madein agncultural chemlstry '

) Chefnical Exploitation of Agricultural Products.

. : <

29.'In subject IX paragraph 14 of the list of

resolutions passed at the First. Meeting of Agricultural

Chemists and Bacteriologists at Pusa, on the 24th of
~ February 1919 and the following days, it is stated :—

¢¢ That--this m‘eetiilg recognises "the need for the.
¢ development of work on industrial problems
" ¢ arising out -of research work initiated in
¢ agncultural laboratories, and considers that
¢ such work could best be carried to a success-
“ ful commercial issue by the creation.of a
“¢ technologieal laboratory to form one of the
“ special sections of the Imperial Agricultural
-~ ‘““Department under the Government of

A Indla 2

We mention this specifically -because we desire
strongly to express the opinion that we do not consider
it to be the fuiction of the Agricultural Department
systematically to- deal with- industrial research on

_ industries subsidiary to agriculture. Problems of this
kind can only be worked out in a satisfactory manner
by an organisation such as we propose for the Chemical
Service. On the other hand we feel that an agricultural
chemiist _should not be debarred from developing his
research work for want of the provision of a suitable
laberatory, and -we support the resolution with the
lcqervatﬁm refc1red to above.



ﬁHAPTER V ' -

The Relatlon of the Proposed Organ1sation to the Forest ‘
Department. - :

30, F01estry is on a different footmg from agricul-
ture and at the present tlme is related to chemlstry only
in so far as'the possible utlhsatlon of forest productsis
concerned. - This is, in itself, an enormous field for re-
search Whlch has hitherto received little attention. - The
synthetic organic chemical industries (drugs, dyes &e.y
are based upon coal-tar, mainly because in the countries
_in which they.are worked coal-
tar is readily available, Here in-
Tndia coal-tar is not available in large quantities although
the essential 'aromatic hydrocarbons are available from
other sources, for example, from Borneo petroleum, and
may also be produced in quantity when the coking of
coal is carried out under conditions necessary for the
recovery-of by-products. ~Although therefore India may
be regarded as being deficient at the pmsent time in the
raw material for the production of” orgamc chemicals
from coal, yet there is without doubt an enormous field
of supply of carbon con;poun‘ds in ifs forests and jungles.

Coal—tar industry.

We refer mnot only to wood -distillation and
“the development. of industries
, based on gthe utilisation of thé
by-products obtained therefrom, to the manufacture of
indigenous dyes, medicinal drugs and essentlal oils from
Indian raw matenals, to the refining and utilisation of
fixed oils, but also to the conversion of or ganie compounds”
present in Indian plants into products of greater econo-
mi¢ value. The last mentioned problems: are primarily

qucatwus of purg research aud could Dest be dedlt with
- 25
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at the Central Researchi Tnstitute or in University labora-
tories, the necessary ‘raw materials being supplied by
the* Forest Department.

It candot be too strongly emphas1sed that the
effective utilisation: of forest products often depends
‘upon chemical examination §n situ. It has been cus-

* tomary hitherto to send specimens to Dehra Dun for
cxamination and even in some -cases to the Imperial ~
Institute in London. Although usually the examination.
-of such specimens will supply data more or less in agree-

- ment with the composition of the material as first

' gathered, yet it cannot be assumed that this is always
‘the case and it is probable that much false information
Lias been acquired owing to the deterioration-or change
in composition of the specimen on long keeping. This
has long been recognised in the case of sugar-cane and
is uridonbtedly true of many natural organic products.

31. I‘01 this type of work it is clear that chemists

- must be seconded to-the Forcst

Chemists i)’;r'g:ﬁeﬁf_'ms" De- Department and must work in
oo ' the forests or in some convenient

locality near to. They must be provided with travelling
laboratories, on rail or motor, adequately equipped for
the purpose of carrying out small scale experiments,
the main chemical worl: being transferred to the Central
Imperial Institute. T \re is urgent need for a system-

atic chemical survey "‘l\e forests antl it is essential
rthat such a survey sh- =~ carfied-sut by chemists in
chlose collaboration wi ists, “ o
TCS€ Tn the absence ¢ ents of Industries and
laborayments of Res Jorest Department has
FCSCIVaagted the Indu - _cion’s Report and has
cellent pione .th regard to turpen-

. mand par Dph‘;torles at Bareilly



and Jallo are an excellent demonstration of what a
Government department can do, and the Forest Depart-
ment is to be congratulated on having led’the way in the
industrial development of the country through the agency
of the State.

Now that the Industrial Commisston Hha,ve recom-
mended that special Departments of Industries should
be created, one of the main functions of. which will ‘be

the pioneering of industries, work of this nature will' -

be transferred to the Directors of Research. In Mysore,
where a Department of Industries was in being, the
distillation of sandalwood was undertaken by “the
Director of Industries and not by the Forest Depart-
nient, which is direeting its energies to the ¢ulture and
isolation of the sandalwood. We do not propose that
the pioneer factories which are already in ex1stence,
such as those at Bareilly and Jallo, should now be
handed over to the Department of Industries ; for
we consider that their purpose has. been served and
that, if suitable term$ can be arranged, industries so
well established, as these appear to be, should be $rans-
ferred to private management. Shoukl it be impossible
or impracticableto transfer these industries to: prlvate
hands, they must he 1etamed under State control.

Chemjcal Exploitation of Forest Pro&ucts

32. In. Despatch No. 495 of 1919 to the Secretary of
State on-the -expansion of the For est- Research Imstitute
at Dehra Dun, proposals are made for the erection and
equipment of larve scale laboratories for the tr e'n‘ment

Paper Pulp. of paper pulp. It is'stated that

the cellulose expert (Mr. Raitt)

snow in England ¢ with a view to obtaining Special planit
. for the mvestlo'atlon of the problem of utlhsmg the

2T J '
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4¢ enormous quantities of grass, bamhboos and other mas
¢ terials available_for the manui’actule of paper pulp,
“We have already, (paragraph 30), stated our view that
“this problem could best be attacked by the Organic Chem-
-istry Department of the Central Imperial Institute,
and we.therefore recommend that the services of Mr.
Raitt should be'transferred to the new Chemieal Service
and that his-proposed plant and lahoratory should be
erected in some position adjacent to the organie labora-
tory of-the Central Institute (see paragraph 53). Tt is
also retommended+that all questions of the isolation of
essential oils should be dealt with by The same Deputy
Director. Mateh making is another industry the deved
‘lopment of which-we understand the Forest Department:
has under contemplation: Here again the treatmient ofi
" the wood- and the provision of the igniting materials is!
essentially chemical and we recommend that this probiem.
should also be transferred to the Chemical Service. If
is, of eourse, desirable that all these operations should b
carried out in close collaboration with the Forest Depart-
ment and this can be readily- effected if, as is herem-;
after recommended the Central Imperial Instltute
is located at Dehra Dun.



" CHAPTER VI

he Relation of the Proposed Organisation to the Edu-
cation Department and Educatlonal Inst1tut1ons

33 It has already been mentioned that the main ob-
ct of the Chemical Service will be to-foster research.
; is not proposed to institute any system of training, un-
ss in the earlier stage of development such trammg
necessary for the purposes of recruitment. It is evi-
mt, however, that important practical training will
erue during the ordinary working of the'Service

For the purposes of recruitment it is considered that
1alifications of recruits for the followmg quahﬁcatlons
the Chemical Sérvice. should be insisted on—

(1). an Honours’ degree in the 1stor 2nd class or

its equivalent, ‘

(2) a suitable training in engineering '(WOrE-.
shop practice, and machine drawing),

and’ (3) one or two years’ training in the methods of

research under a professor. or téacher -of a-

University or Un1vers1ty Instltuimn who is,
competent to train in research '

34. I‘or the purposes of (2) and (3). ahove we recom-

mend that the Government of
- India and the Local Govern-
rents should provide mamtenance grants for promising

Ma.mtenance gra.nts

29



. students.* The Committee believe that the engineeri
training umder (2) above will ultimately form p
of any recognised Honours’ Course in Chemistry, b
until it does, they are prepared to insist that su

" training should be given subsequent to graduation.

. their opinion it is quite unnecessary for the purposes

“>the scheme for a chemist to be an expert ergineer or 1
‘an engineer to be an expert’chemist, but it is essent

that each should know enough

the-science of the other to und
stand its language 'One of the greatest bars to progr
duri‘ng the recent war was the tnability of the great ma

- rity of acddemic chemists to think in engineering te1
and for the engineer to think chemically. Tt was,

_~example, almost impossible to_find a chemist who co
read an engineer’s drawing or who could even mak:
rough sketch Wthh was intelligible *p an ordm(

,draughtsman

' Chéniists and Engineérs

35. It is gradually becoming- recogmsed in Encrlc
- . that an Honours’ School
T’awgngigiaﬁ?ms n ' Cliemistry should include’

' course in engineering, and th
is no doubt that Indian Universities will quickly foll
the British example when this has been set. Until th
however, recourse must be had t6 training subsequent

- graduatfon, that is in the period during which the stud

- is receiving instruction in the methods of research, ¢

" while it is obviously desn'able that the two courses sho
run concurrently, it will sdbmetimes happen that the

' sence of the necessary facilities will necessitate the 1

) * Equipment grants should also be ngex; to enable students to purc
apparatus\gnd material required by them in their work, but the appar
and ‘materi provided in this way should not be such as would norm
form part ofthé usual eqmpment of a Umvermty or Umvemty Col
‘laboratory, \ : 7 .

\ . 80 -



seing given in different places. To illustrate ' this we

ay take the case of a man who, for example,

eceives his training in research at the Gujarat College,
edabad, and obtains his engineering instruction at

he Engineering College, Poona. In this "way we
an arrive .at the length of the ecourse . Tequired

vhen the -student is “occupied ‘entirely with ~ his

ubject, and it will then be a simple matter to indicate the

umber of hours of instruction necessary when he is in -
position to combine the engineering trammg with his

truction in research. It is of interest to note there-.
ore that Professor Graham Smith in his evi-

ence (appendix II) considers that the mnecessary

truction could be imparted during a~ course of
ix months’ duration and we are informed _that Pro-

fessor R. 8. Cree Brown, Professor of Mechanical‘
ingineering in the College of Engineering, Poona, agrees

ith him, provided that the students Work from 7 to 8

rours daily.

VL Engmeers both here and in England’ have expressed
the view that it is only possible to train a-man in
engineering by giving him a full course such as that
laid down in the usual syllabus of a recognised Engineer-
ing College. Such a course would without -doubt be of
inestimable value t6 a chemist, if time would admit
of histaking it, but this is obviously out of the
question. Indeed, as we have mentioned above, it is
not, in our view, necessary for a chemist to know more
of engineering than is sufficient to enable him to under-
stand the language of the engineer and to make himself
mtelhglbIe when the two are working tegether : .

In actual practice no recruit would be accepted- for
the Chemieal Service, until the Head of:the Engmeermg
Deparument in which he had been trained had certified
him as proficient to the extent required by the Service.



One of the objects of the Service will be t"é
produce men, experts in their own line, who will advance
knowledge by working in eclose collaboration. We
consider that if a man has been thoroughly grou.nd—
ed in the theory and laboratory practice of -his

-subject by passing through a ‘recognised Honours
Course, followed by a training in the method
of research, and has acdquired a working “know
ledge of engineering methods, he should then be in
position to think for himself and to apply his k'nowledge
A training in the methods of puresscientific research i 1s
in our opinion, the best means for developing that self)
reliance and initiative which are so essential to the effi,

ciency of the Arue research worker. Moreover, we con-
sider that a man trained in the manner we suggest will
be in a position quickly to pick up during his employ-
ment such knowledge of large scale plant as he will re;
quire for his work, it being remembered that he will
carry out such work in close collaboration with the ex-
pert engineers who will be attached to the same institu-
tion. It will, moreover, be one of the objects of the Ser-
vice to transfer recruits deficient in such knowledge tc

a Research Institute or  Demonstration Factory where

it may be obtained. .

36. It is, we think, the duty of Educational Inst1
tutions to train men in .the

Duty °fst§:i$§,aﬂ°nal I methods of scientific research
' - and we propose to leave thi
training entirely to them, giving, as already indicated
maintenance and equipment grants to those “student:
whose financial position renders suck assistance neces
sary. Itmayhappen that recruitment under these term:
may not prove posmble for some time in many parts o

India, although already notable steps in the right direc
32
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‘tion are being taken, for example in Calcuita by .our
icolleague Sir P. C. Ray. I, therefore, follows that, until
the Indian, Universities .and
, Umvers1ty fnstltutlons can- de-
welop their Honouyrs’ Schools of Chemistry and train
hnen in’ research, we must send our students abroad to
‘ountnes where an. adequate training ¢ can be obtamed

Recruitment in Indxa.

In the written ev1dence of Mr. Sharp, Educat1ona1
Lommissioner with' the Government of Indla the follow-,
ng statements oceur :—

¢ The College Professor has often little time for
' research and the chief‘ Professors, who may
be styled University Professors, will be large-

ly in the same position.”
¢ In India a member of a College staff is generally
- burdened with multifarious duties of College
organisation.”’

s A Collegé Professor isin a disadvant@geous posi- -
tion in that he has ordinarily very littleor no
time for research.. He will ordinarily be -

. likely to fall out of the running for the more

) lucrative or at least attractive posts in the

- . Chemical Service. The Educational Service

:will hence become unpopular and mlght even

form the strap heap of the Chexmcal Ser-
‘ v1ce ”

‘These statements-give a full and sufﬁclent explana—
tion of the fact that hitherto real university work in
India has been almost non-existent, and it is regrettable:
that such a state of affairs should be-acquiesced in by
those in charge of the Educational policy of the country.
In our opinion the formation of a Chemical Service as

outlined in this report would necessitate a strengt}iqning_
: 3 - -



of the Chemical Departments of Indian Universities a
University--Institutions. The Professors of Chemist
" would have to be relieved of some of theif routine wo
and could then devote an appreciable-amount of time
training their senior students in methods of -resear:
In this way the Universities-would be able to train m
,smtable for recruitment to the proposed Chemical Si
- vice. The formation of a Service for the purpose
industrial research does not mean that University P;
- fessors“should be discouraged from doing similar wo
The President in his introductory note has drawn att«
tion to the importance of having attached to the Chemi
Department of every University a laboratory containi
every kind of plant used in chemical manufacture
about 1-60th the size of the large scale plant,  and -
would add that, if-actual industrial problems were a’
under investigation in the laboratory, the value of tl
} »part of the students’ trammg would be greatly increas

37, The Chemical Service will not, therefore, tou
: the Educational Service or E¢

Position °§eg§i§?’f¥s‘t¥ Pro-  cational Institutions except
o so far as concerns the efficie
'trammg of thelr recruits in-research methods. For t}
reason ‘we do not propose that professors and .tea “e
of Chemistry should normally be members of the ke
vice. It would, of -course, be open to the Education 1
partment .or to an Educational Institution to ask f
a chemist to be seconded from the Service if it so desir:
* but in that case the chemists so seconded - would ser
under the Education Department or the Educatior
Institution concerned. They would retain their lien
their appointment in the Chemical Service, subject to t
: operation of section 89 of the Civil Servicé Regtﬂé.tion

\ *See Appendlx IIIL.
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; ~erv1ces to the Dducatlon Department or to the U'mver—
gity which -they  were serving, , by mutual. agreement. -
-They would however be at hberty to-revert to the .
Chemical Service, on promotion, on their own. request
.or on -the request of the Education Department ox
¢ University to which their services had been lent. ’



CHAPTE.

The Relation of the P‘roposéd ory
 partments of Governmy

Thé Ordnance i)epartment

38. The Ordnance Department on the chemical sid
- deals mainly with the manufacture of cordite and sub-
stances incidental thereto.' The President has- vmte&
the factory-at Aravankadu and has heard the opinib
Recruitment of Superin 1€l by the chemical staff. The.
tendents of Ordnance works are in .charge of a
rm?ms . military officer (R. A.) and the
* question was raised whether it was not desirable that a
. Tactory, such -as this,-dealing with processes based en-
tirely on chemistry would mnot best: be controlled by
a chemist rather than a soldier. This is an old con;
troversy and one which in our opmmn can be settled ir
“ one way only. Tt7is, of course, desirable that a mals
possessing high chemical quahﬁcatmns should be in
- charge of a factory of this kind provided that he
’ possesses also the other attrlbutes which go to form an
efficient factory director. -Among these attrlbutes must
be, placed the possession of the right temperament and
the potver to control men. It generally happens that
these ageomplishments are more often possessed by the
cer . than by the chemist but ceteris paribus
W recommend that ‘an appointment of this
kind should \in future be glven Ar.e
example of the advantage

\cetone ractory athasxk

.ctory dealing w



- Jdk, where plant for the preparatmn of -acetone by
. ae fermentation process has been installed during the
war. We are convinced that. this- exceedingly- difficult
operation would not have been’ carried to a stceessful
issue, had it not becn controlled by a chemist assisted
by an efficient staff. -We consider that all chemlsts
employed under the Ordnance Department should e

bu:onded from the Chemical Service. ’

The Ch1ef Inspector of Exploswes

39. We understand that this post has lntherto been-‘
held by a military ofﬁcer (R. A.).. Subject to the remark
we have made in the precedm paragraph that the ofﬁcer
appointed -must possess the nécessary savoir fawe we
are strongly of opmwn that a-chemist haying a know—-
ledge of exploswes wl allied substances should occupy
this position and thag he should be a membcr of the
Chenncal Servied, - ) .

Assay Masters.

40. In Resolutlon No. 116\6 dated the 28th J' uly 1919, .
of the Finance Department of the Govelmnert of India,.
a new scheme of recruitment for Assay Maste1s and
Deputy As¢ay ‘Masters has been promulgated. We -
consider that these posts sheuld be held by officers drawn -
from the Chemical Service, who will draw their'grade
pay in addition to such Pres1dency allowahces as ,are;
or may be, glanted to ofﬁcers servmg in*the Mi

. Majer Willis, in his wrltten  evidence,* ha advocated
that the present sy$tcm under which the ‘Afsay Master
i3 to all intents and_purpeses independenfof the Mint
Master, shonld be revised and. that the fo me;xyshould be

R * See Appendix I.
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~ Ylaced in direct subordination to the Master of the Min
- With this suggestion we are in agreement. o

" The Medical Stores Depa;rtment

) 41. The work of this Department has developed co

giderably during the war, its object being to ensure tl
supply of essential drugs and other medicinal apphance
The Department has' darried out very useful Wf‘
and -is.sti]l doingso and we -are of the opinion -4
nothing would be gained by disturbing its activitie
We_think, however, that the chemists employed shou
¢ seconded from the Clhiemical Service and that tl
~of- the Department should be -avallable for
use of the e{wce

.. There are many qaes’rlnﬁs involving*reséazrch whi
caxg best be dealt with at the }i'cntral Tnstitute, and whi

“can be transferred thereto Dby arrangement with t
. Dlrect01 General - :

Geologmal Survey and othdr CGovernment Departmen
employmg Chemists. :

492, Chemists should be seconded for service wi
e departments under the general terms given in par
>h 86.

. . . _

)“;‘I;ai Examiners, Customs, Excise, Public Ana.lys

bﬁmThese appomtments are dealt with in the 1
- ‘"‘cr

0y B



CHAPTER VIIL
Analytical chemistry, )

44. Tt is suggested that one of the Deputy Directors
should be placed in charge of Analytical Chernistry and
should have at his disposal at the Central Imperial Re-

‘search Institdte a laboratory for Analyhcal Chemistry -
with 4 staff ot' analysts Part of his dutles would be
_the analysis of stores and he would also co-ordinate me-
“*hods of analysis and if necessary introduce new ones.
;7 Ie would act in an advisory capacity to the various Pro-
/ incial Government Analysts who, it is suggested, should
(v = ua,ched ne to each Provineial Research Instltutc

&’ o amv the pl esex’ time chemical anal‘ytlcal work in-
~ Chemxcal Bxammers ' tlte Provinces is,;as a rule, per-.
. - formed by the Chemical Exam--
iners Wflo are, with one exceptlon, officers of the Indian
Medical Service. There are’in addition in certatm‘P_ro-
i - vinces, Customs, Excise and Pub-
Sorommont 9% o, Jio Aralysis” boratotis, whilst
S ; . the Imperial Government main-
tain the Gore;nment Test House in Caleutta and a metal-
lurgical laboratory at J amshedpur. The Government
Test House in Calcutta was originally started by the
Rallway Board for the testing of railway matenals pur;
‘chased in the country, but it has, durmg the war, entered
.upon a much wider sphere of activity. At the present
time the work of, the Chemical Exammer is twofold,
namely, that of a purely chemical character ahd that
which requires medical as well as chemical knowledge. -
He is in addltlon ,usua]ly Professor. of Ohemnistry. in-
39
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the Medical Coilege It is suggested that ‘the Profes-

- sor-of Chemistry in the Medical College should continue
- to perform those duties of the Chemical Examiner whicli
“require medical knowledge: and that he should be styled
¢ Government Tomcologlst ”

46. We 1ecommend that chemizal ana]ytlcal work-in

the Provinces should, so far as
" possible, be concentrated in a
Govcrnment Analy tical Laboratory, att acLed to the Pro-
- vineial Research Institute, whicli would be under the
control of the Dlrectm of Resea1ch We cons1der that
* this would malke both for economy and efﬁuencv The
~ Government Analyst might alsd® undertake. private ana-
lytical work" at-a scale of iees to bc detcrmmed subse-

\

quently. o N

Govemment Analysts

; With- the inereased- pmchase of Govelnment stores
_ in India and the introduction of T Foods-and Druws Acts,
~ the work of these laboratorles will undoubted.ly be very
Aheavy, and we cons&der it to, be a matter for future con-
sideration whether they should also. undertake analyses
for Mumf=1pa11t1es and Local Boards. -

47, There is one important pomt ‘which we deene to

- raise and which could easily be
Sta‘,‘%fg;;‘::}m of ° met-by an organisation such as
"= we contemplate. It is the ques-

tion of the_ standzu disation of exports, as is done in Aus-
tralia and in the Umted States of America. Although
- we do not wish to express any opinion as to the desirabjla
ity or otherw1se~of ffecting  such standar disation, a,
. 4t is beyond our refnit to do so, we desire to point ott

that, if certificates o punty are desirable, it would bc\a\
an easy- matter to ar;ange for thelr productlon either

Impehally or Provmclally L




CHAPTER IX.
The Indiah Institute of Séience, Bangalore;*

48. The proposals of the Council of the Insi;ltute Wlth
regard to its future development have been forwarded
to us by the Government of India--for consnieratlon..
These _proposals are not in entn'e consonane@ with the_
orlvlnal intention of the Founder, or- -with the. prescnp—
tion of the Vesting-Order which declares that the Insti-
tute should be devoted to * the promotlon of orlgmal in-
\ebtlgatlons in-all Dranches cf Jknowledge and their
utlhbatlou for the benefit of India.” “Fhe Council now
-proposes that the-Institute should concentrate on one’
branch of Science, i.c., Chemistry, and that it should be
converted into a Central Instituteé dévoted to chemical
research in all its branches. So far therefore the pro-
posals’of the Council are in agreement with our own
_proposal tliat a Central €hemical Institute should ‘be
established in order to further the industrial develop-
metit of India through the medlurq of chemical research. -
The .proposal -of our Committee however implies. and
necessitates that the" Central Research Institute should
be under the contrél of the Government of India and
form the pivot of the Chemical Service. The SCheme
‘put forward by the Council of ‘the. Institute does not
haimlt of such Government contl,'ol )

u.p Durmg the course of his tour the President Vl\lt(..d
Banvalore, where he met several Members of the' Couns
‘¢il, He also discussed the question, with Sir Dorabji _

Tata These dlscussmns, £0 the Committee are mformed



have rendered it clear that the Councﬂ is opposed to the
transfer ‘of ‘the Indian Institute of Science to the Gov-
ernment of India-either with or without the endowment.
- Had the Council been agreéable to this proposal, we
shotild have recommended that the Ifistitute at Bangalore
be taken under the direct control of the Government of
India and .utilised -as' the Imperial Chemical Research
Institute. In the absence, however, of any such offer,
we are unable to makesuse of the Indian Institute of
*Sc1ence in connection with our scheme and must leave it
to the Council of that Institute to formulate, after perusa

of our report, such further proposals as-may seem to l

‘xrequls1te



GHAPTER‘ X.

- The Location of the Central Impenal Chemical Research
Institute. .

"49. We have consideljed the various alternatives

) which have been suggested to us

gfl‘;:“‘;) un“;‘::g?g‘;;’;alor": and kave come to the conclusion
‘1 ] - that.we mu\st endorse the recom-
ndatlon of the Industrial Commission that Dehra Dun
tlonﬂd be the site of the Central Institute. Dehra Dun
tute a climate very similar to that of Bangalore, as the
,ve\t)mng“ﬁﬂurc; obtained from the Meteorological office

utlhe — .
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- Site of the . proposed new

As regards health conditions the incidence of ma
ria does not seem hl"‘h and the nearness of Mussoorie T
ders temporary escape: from unpleasant climatic con
tions readily p0531b1e The great advantages wh
- Dehra Dun possesses over Bangalore lie, however, in :
proximity to-Simla and Delhi and in the presence of |

7 Forest Research Institute within the same’ area.

s

- 50. In the Despatch to the Secretal y of State of 1

12th December 1919, to which
ference has already been ma
it is suggested in paragraph
that the present -Forest Research Institute shouid be

Forest Research Institute.

- moved to a sife of 1200 acres. at a distancg of 4 mi
. from the town and that 200 of these acres/should be

lotted to the Chemical Service for the érection of
Central Imperial Institute. The President has visil
thls site and also the existing Forest Research Institu
and we have reached the conclusion that the probl
would be best solved by transferring the p;'eSent For:
Research Institute, as soon as practicable, to the Cher
cal Servme for use as tlre Central Imperial Chemi
Inst1tute, leaving the Torest Department to erect th
new Forest Institute on the proposed site of 1,000 acr

- 51. We are prompted to recommend this plan hecal
we realise that much time wot
be saved in the erection of {
more essent1a1 buildings of the Central Imperial Ins
~ tute, if building operations were at once started on {
29-7 acres of vacant land ‘which we understand from

. Despatch quoted above, it is possible to acquire. This,
“ther with the existing chemical facilities, would enzﬂ
Central Imperial Institute to carry on the more pr e
~ rtion of its work until the Forest Department vs
r thmn to hand over the whole of theu' estate of 4
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icres together with the emst.mg bulldmgs “We considet

that the total acreage of 775 acres ‘would: be sufficient
for the purposes of the Central Insfitute and for the

accommodation- of the subordmate ‘staff, _provided: that

land eould be acquired in the ne1ghbourhood for the erec-

tion of bungalows for the Director General ‘Deputy '
Dlrectors and other members of the supermr staff.

- 5. An adequate water supply is absolutely essent1a.'r
: -for the effective working of the .
various laboratories hWhlch will
be attached to the Central Chemical Institute and, al-
though mention is made in the_‘Despatch_,quoted above of
the inadequacy of the supply on the present site,~it is
not specifically stated how this inadequacy is to be re-
medied on_the new site. We understand, howgver, that
arrangements are being made for the provision of suffi- -
cient water for the purposes of the new Forest Institute,
and it ‘does not appear unlikely that similar arrange-
ments can be made to meet the requirements of the Cen—
tral Chelmcal Instltute S : ST

Wa.tex' supply

The Centx al Impenal Chenncal Inst1tute would com-
prise a central block -of buildings (the. existing central
block of th.o, I‘01 est Research Instltute) which would ('on- :
tam—- ‘

(1) Adn;'imstratiive Oﬁi_c_qs,
(2) Library, -
- (3) Muscum,

(4) Certral lnionmtlon l)uu au and ‘\'I.tccoird.v
Ofﬁce ' ' :
ey

and (5) Ofﬁce of the Dnectm Geneml / L ”
-~ | s



53.1tis pr obable that the existing central buildin
- the Forest Research Insti
Extension of ‘the Forest Ré-

search Institute Buildings. = Will not be large enOUgh for
: N ‘purposes outlined above, anc
is recommended that, as soon as possible, steps shoulc
- taken to build wings on both the east and.west sides
wards the south, and that ultlmatelyathe potential qu
rangle so formed should be closed by the erection

block similar in character to the emstmg block.

Iti 15 recommended that in the first mstance De]g
Dn ectors should be appomted in charge of—

(a) vlnorgamc ~and Physical Chemistry, )
(b) ‘Organic Chemistry, )
(¢) Metallurgical Chemistry,

(d) Analytical- Chennstrv . R

and that separate depal tments should be estabhshod
laboratories built and equipped, for each branch.
-precise details of these laboratories.and. their equipt
‘must be left: over until the Deputy Dlrectors have |
appointed and their requirements ascertained in con
‘ation with the Dircctor General ; in other words.
the Board of Control of the Centl al Institute mentic
in paragraph 22 has been established. It is recommen
- that steps be taken at thé carliest possible - moment
appomt these gentlemen Although, therefore, it is
possible at this moment to.indicate the precise req
ments of each Deputy Director, it is eertain that a 1
m3d Weﬂ\-eqmpped central laboratory, or series of rese
t29 7 “{ate consmcmm; o leoratorles, will be necessar
Despa wtirements. 'cam‘c‘dse al}d .that thcse bl
athel' , iugs must a_lso. mclu.de the Qf
a sentrPuly Ducct01s I;Jach building will have t
5



placed on ground sufficiently large to provide for expan-
sion, that is to say,for the inclusion of such sub-sections.
. for example of colloid chemistry and bio-chemistry, as
may ultimately become necessary. Taking for example ,
the case of the Departmenf: of" Organic Chemlstry
besides the main Jaboratory it will be necessary to prowde
2 ‘‘ semi- large ” scale laboratory equlpped with all the
‘ various types of usual chemical
De"mm"'g']‘mmgw Organic apparatus of a size approximate-
- Iy 1:60th that of the normal scale -
plant In addition to tlns it would be necessary to
prov1de— '
(1) a laboratory for Ppaper pu]pmv and paper‘
makmg, ,
(2) a laboratory for the' mvestlgatlon of essenhal"
oils eqmpped Wlth large scale dlstﬂlatlon
plant v :

(3) a dye house,

“ - (4) a laboratory for. the 1nvest1gat10n of tanmng
L materials, . '

and (5) alabor atory for the extr aetlgn of drugs and :
sumlar products

. Other reqmrements must be formulated later, but
one essential feature of the' Institute must be a fully,
eqmpped workshop, where not only can necessary re-
pairs be carried out, but where some of the smaller types
‘of apparatus can also bé made. A foundry, forge, patt-
ern shop, and carpenter’s ‘shop must -therefore also be
provided. It is evident, therefore, that a staff of en-
gineers must be attached to the Institute, which should
1nclude a mechanical engmeer, an electrical engineer

nd subordmate ofﬁcers in charge of the foundry, forge,

..



. drawing office. The need for a printing press ang
~ book- bmdmv shop attached to the. Central Tusti
shouId not be lost. s1ght of:

pattern shop, plumber s shop, ~carpenter’s slmn}
L3

54. Wlth the development of sclentlﬁc research wl

. will, we hope, result from

Need for 2 Metrological Sec-  establishmerit of the numer

_ - research institutes, the n¢

will arise for a laboratory in which the standardisat

_ of apparatus and instruments can be nndertaken. S

a laboratory would more suitably form part of a

search department of physics,ﬁbilt, in the absence of s

~ a department, we.would recommend that a small-met

logical laboratory should be attached to the Imper

Research “Institute under the cont;ol of the Dep:
Dir ector for Physical Chemlstry

55. Tt is Well known to chemlsts in India that
) search, even at places such
Need {:;oraa‘togm‘statlon_ Dehra Dun, is liable to interr
tion during the hot eat
_when many of the usual chemieal operations can only
carried out with difficulty. If a small ]abmaton
_equipped at Mussoorie, it would be possible to carry.
there those operations which required special tempe
" ture conditions, and the proximity of the facilities at
Central Inshtute would enable work to be carried
under exceptionally favourable conditions. Moreo
this hill-station laboratory ceuld be used for the purpc
of research by Professors of -Chemistry and others 1
are debarred from continuing their work during the
‘weather vacation in their own lahoratories.
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. CHAPTER XI L
The Location of Provincia,l' Research Institutes and the
Fa.c111t1es for_Training afforded by the Provmces

56. It is suvgested that Provincial Research Inst1—
' ‘tutes should start with labora-
APP°‘“‘“§‘;’;&§3"°@“ of  tories equipped to deal with
" . cxisting industries in. the -
Provmce but should have ample room for expansion
so as to ‘include research and demonstration ‘work: in
relation to the .establishment and development of new
industries. The first step will be_to appoint a Director-
of Research and this should be done at once. The
Director of Research so .appointed should ‘work in close -
touch with the Director, of Industries, but we consideér
‘that no steps should be taken towards the erection or
equipment of a "Provineial Research Institute until the
¢lirector of Research shall have formulated his require-
~~nts. Tt will -also be necessary at an early date for
- . . the Director- of" Research, in
h”““ci‘,lmsv‘i’;z::', f’f the - collaboratlon with the DlrectorSr
o “of Agmculture and . Industries
eid with the Chief Conservaton of Forests, to make
i survey of the Province’ and to ascertain the new
industries that may be estabhshed there '

57. Each Provmaal Research Instltute should
contain :—  ~

(1) a welI—eqmpped general Iaboratory eontam—
ing sections for inorganic. (including mmeral)
: chemlstry and organic chemistry,.
. - 49
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{,
(2) such other sectlons as the needs of the locs™
may determine, :

(3) a ““semi-large”’ scale laboratory contammg
apparatus of a general type, about 1L60th the
size of the usual large scale plant,

(4) a larfre labmatory equipped in accordanee
~with the - reqmrements of the - Grovernment
Analyst ) .

(5) well- eqmpped workshops, Wlth foundrv forge,
- ' oarpenter s shop, and pattern shop attached,
and (6) the necessary admlmstratwe buildings com-
prising offices, library, museum, bure- . *

mformatlon and record office.

A staff of engmeers similar to that requn'ed for the

“Central Institute (see paragraph 54) will have to be

@
.

attached to each Provincial Research Institute,-

The Position in the ;Province’s."

* 58 The following notes are given in order to indica*

~ the general lines on which it is suggested that e
*Provincial . Institute should develop. No mnienti
‘made of the possible industries which it is consia

might be .developed in each Province, because, as alre
mentioned, it is recommended that the Director

" Research should make, at an early date, a compl

survey of the field. Doubtless the Provinces will ma

full use of any facﬂmes for research that are alr

_ 11) ey e U'Gn\p .

AN
Madras Pres1dency

59 Locatio:. (M'Ld Control of Institute—If the Pro

vmclal Inst1tute ~ to. be located within the 11m1ts of
50



the Presidency, the most sultable s1te is Madras 1tself

but it has been . suggested ‘to us that the 1esearch work
of Madras Pres1dency could be carried out in the Indlan.
Institute of Science, Bangalore. ‘This is a questlon.
which must be left for decision to the Tiocal G‘rovernment
and to the Councﬂ of the Instrtu’ce

- Training. -—The P1e51dency College is building new
laboratones and there is no doubt that both preliminary
tralmng and tralmng in'research can be 1mparted here,
1f the staff is suitably strengthened Smyable training

in cngineering will be obtalnable at the new College of:
Envmecrmg : —r

N

Bombay Pres1dency

6O0. Locatwn and Contr ol of Institute.—The site for
the Provincial Institute should be . Bombay Here we
were unable to obtain an authomtatwe statement but
we understand- that for admlmstratlve and. ﬁnance
purposes this Institute w111 be’ controlled by the Loea.l
Government : , co _

1

Training. —P1ehm1na1y tralhmg on the Jines of an.
Honourb’ degree forms part of thé Umversrcy curris
culum the B. Se. degree with Chemistry as main, and
Physms as subsidiary, subjects being suitable, while the
necessary engmeermg trammg can be obtamed at the'
Engineering College at Poona. It is possible that this
intining may also be given by the Viectoria  Jubilee

echnieal Instltute, when it has moved to its mew
qarters. - The main difficulty in this Provmce is the
Yack of adequate provision for training in research. At.
‘the present moment this can- only be obtained at the.
GuJardt College of Science at Ahmedabz:td2 because the
position of the Colleﬂe of Science,- whlch should be the

.)1.' L



reai resealch ecntre of'the Plovmce, is still uudeﬁned
.and its relation with the University undecided. If this
College is-atfached to the University and the Chemistry -
Department is placed in cliarge of a research chemmt'
“of~ standmg, it would no doubt play an 1mportant part.
in the tramlng of recmlts i'or the Chenncal Serv1ce
- Bengal .EreSidency

61 Losation and COntrol of I nstztute ~The site of
the Pl ovincial Institute should be Calcutta, although the
*need-for sub-stations-in other parts of the Province will -
_no. doubt arise later. It is -understood that for the
purposes of- administration and finance this_research
institute will be controlled by the Government of Bengal,
although we were unable to_obtain a definite statement
“to this effect from the'Governm‘ent‘ S

T1 amwy—eCondltlons for training students for )
1e(:1u1tment into_the Chelmeal Scrvice are undoubtedlv
further adv;meed in tlns Provinee than in. any other.
Preliminary training on the lines of an Honours’ degree

_and subsequent training in the methods of research
are provided in the Presidency College and in the
University College of Sc1ence There is. also ample

‘opportunity for the necessary 'training in- envmeeung g
‘at the Engineering College at Sibpur. There is, more-

-over, the-University of Dacca in ‘which no doubt recrmts )
can be sultably tragned

Bihar and Orlssa

) 62 Loml lon of Instatutc —The chief manufacturmgi
centre’ of this Provmce is J amshe(lpur but the area ofﬁ
mmex al depos1ts and of mdustrlcs based thercon extends\

. 4



into- other parts of Chota Nagpir, and to the adJo1mng
tract of Bengal. We, therefore, consider it ‘inadvisable*
to locate the Research Institute at the centre of : any parti= -
cular industry or group of mdustrles, stich as Jamshed-
pur, Dhanbad or_Asansol, and prefer to recommend that
the Institute for chemical research connected ‘with
these seats of mdustrles shquld be - Tocated in Ranch1,

" which,” in ‘addition: "to being’ situated- W1thm easy reach
of all the. areas ‘referred to, possesseg the advantage of a
climate mwhlch research work can be carried-out all the

- year round. Purulfa is geographxcally a convement
centre, but the mferlonty of “the climate, -and the fact
that Purylia is of itself of little 1mportanee, compel us
unliesitatingly to declare for Ranchi as the most suitable
_location. -Ranchi is conneeted with the centres of in- -
dustry by first class roads and it is-intended to convert
the narrow gauge ra,ﬂway on which Ranchi is situated
to the broad gauge, ‘and to carry j:hrough the connection
to meet-the: main line in the Central Provineés: Ranchi
is, therefor e, not only aceess1b1e now both by road or rail, -
but it will become at an “early date much ‘more accessﬂole
both from the pomt of view of the 1ndustr1es themselves,
and of the commercial cent‘re on’ Whleh the mdustrles are
based Calcutta, - - = :

" Control of the'l nstitute. —The Government of Blhar
~and Orissa have, throughi their representatlve, expressed
themselves unable to finance a.Research Institute in their .
Province. They welcome, however,. the foundatlon of
-such an Inst1tute and desire if possible to be assoc;ated

" inits control.” The Instltute will deal with the 1ndustr1es
" of a well defined arca of Bengal; and it may be that the
Bengal Grovernment may also des1re to share in -the
- eontrol, but, the subject is one with Whlch we do not-feel
ourselves qualified to deal, and, while we recommend the
- immediate estabhshment of an Instltute by the Impemgl

DU - TR
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Government at the'heart of the mineral and metailurgical -

industries of India, we feel that the question of the divi-
‘'sion of control must be left to the decision of the Imperial
* Government. :

Training. ;The ﬁevlr University Secience -Labora- -
- tories. at Bankipore will afférd ample facilities for the
tralnmg of chemists on the requlred lines.

Umted Provmces .

t 4

63. Locatwn and/(]ontrol of I nstztute.——Ste_ps have.
already been taken to erect a Research Institute at Cawn-
pore, the industrial centre of the Province, and a
_Refearch,Duector has been appointed subject, we under-

" stand, to the alpproval of the Secre’cary of State. There -
? is ‘no %oubt, that sub- stations will also: be ‘necessary in
o’ther parts of the Provmce

Training—The Muir. Central- College, Allahabad is
suitable-for training recruits, and this will also be the
case with the. new Umve151ty of Lucknow "when it is

. created \
é .

. ' Punjab. ,
64. Location and Control of Institute—The -
Provmcml Research\Instltute should be established at
Liahore and should be in close touch with the Government
('Iollege ‘At the present momentothere are few industries,
‘other ‘than agriculture, of importance in the Province,
althoygh the field for development is a large oné and the
'raw Materials considerable.. It is evident therefore
-that thi Research Institute will have to devote its
attention \almost entirely to the estabhshment and

developmen%if new industries,
. b4




) Tmmmg —Suitable {raining can be 1mparted at the
Government College, and greater facilities ‘will be avail«
able when the proposed new bulldmgs -are erected and
equipped. It is hoped that facilities for- tralmng in en-
gineering will also be: prowded . ‘ -

*
Y

Burma,

65. Location and-Control of Institute~The Pro-
vincial Research Institute.will be located in- Rangoon
We understand that the Government of Burma is pre-
pared to adopt the soheme and to appoint -a Director
of Research. They are also prepaled to. erect the
Instltute at-an early date. ..~ -

Tmmmg —-There is at present no a,dequate provi-
sion in" Burma for the ‘training of students'in. ‘research
" ‘methods or for an Honours’ degree. and-it s suggested.
that promising students of the Government College should

be sent to Caleutta for training. No doubt when. the.
" projected Un1vers1ty has been created thlS defeet Wlll be
remedled .

. “IN

| " Central Proyinges and Bevra',r,.'r_,
't - 66. Location. and- Control .-of _ Ihstituté;The
- Provineial Institute should be at Nagpur and the

Administration is, we understand, prepared ‘to under-
take the ﬁnancmrlr and control of the Inst1tute ’

Tmmmg —At the present time there i is no adequate
provision for training recruits for the service in this Pro-
vinee. ~Facilities for training W111 however, be available

when the new College of Science is built and efficiently

staffed .
55



Assam.,

67. Assam was excluded from the President’s pro-
‘gramme and we are therefore unable to express a de-
* finite opinion as to 'the lgcation of a Research Institute
" in the Province. Assam is however the seat of many
- industries, developed and developing, and*it will be de-
sirable to take an. early opportunity for’an industrial
. survey. e - '



" CHAPTER XII

" The Bureau of Information a);id. Record Office.

'68. The chief Bureau of Tnformation and Record office
would  be established. at the-Central Imperlal Instltute"
and would be complete in so far as it would conta.m in=-
formation_concerning the progress of chemlcal science.
and mdustry throughout theMworld. Tt would ,also hold
a record of all work done in India both-at the Central
Institute and the Provincial Tristitutes, as well as elsé~
where. Each Provineial Institute would also’ contain a
Bureau of Tnformation: and Record-ofﬁce, which would

be kept up to date by the issue at intervals of abst1 acts'
and précis by the Central Instltu‘re

- If any mformatlon requlred by a manufacturer Were -
Bureaus ot 1 nformatm“ not avaﬂa’ble at-the Provineial -
. - Institute, apphcatlon for infor-
‘mation would be made to the Central Tnstitute and, if it
‘could not be supplied there, a request would be- made by
the Central Institute to the Department of Scientific and
Industrial Research in England for any records they -
might be able to supply on the subJect :

t

’

It is desirablé that all apphcatlons from manufac— N
turers ané intending manufacturers should be mada in
the first instance to the Bureaus of Commereial and Tn-
dustrial Intelligence which it is hoped will be constltuted
in the Provinces, because in this way apphcatlons of a-
chemical character would be separated from those which
were not based on chemistry and would be transferred
for disposal to the Director of Research. - It is evident -
therefore that the Bureau5;)f Informatlon and Record



office will form animpoﬁ'ant feature both of the Central .

Research Institute and the Provincial Research Insti-

tutes and that a competent person must be appointed to
, the position of Record officer in each place. It is pos-
sible that the post of Librarian can, in the first 1nstance,
- be combined with that of Record officer, provided that
_ an assistant Librariar is appomted ‘There is no doubt;
~ however, that as the service grows-the two posts will have
to be separated and that a Record officer with an efficient -
 staff will have to be placed in charge of each Bureau.

o

. The Libra,ry

69 Both the Central TImperial Instltute and the
Provineial Research Ingstitutes
should be equipped with complete
Libraries containing, so fax as practicable, a complete
series of the more important scientific and technological
publications issued throughout-the world. It would be the
duty of the Librarian at the Central Institute to issue
periodically a list of all scientific and technological pub-
lications relativerto the work of the Service, and to cir-
culate it to the varjous Provincial Research Institutes.

- /lerary.

a

The Museum \

70. There should be a Museum attaehed to each Pro-

vincial Instltute and to ‘the Cen-
~ tral Institute, in whichspecimens-
wf raw materials showing the stages of their manufacture
"0 finished products would be kept. There would also be
-uetional models showing the lay-out and eqmpment
“gries dealing with the various industries based on._
v. Sinee the Museum at the Central Institute
“vided into sections each dealing with some par-
h of chemistry, each section could be conven-

kg \

Museums



iently placed in charge ofa Deputy Director. “Asa gene-

_ral rule, although not necessarily so, a Museum attached

~ to the Provincial Institute would deal with products dealt
with in that Provmce, while the Museum at the Central
* Institate would be *¢ all -India *’ in character. .

- Publications.

1. In addltlon 1o the periodical pubhcatmn of select-
Publications. - ed abstracts and précis of scienti-
'the issue from time to time of Book-lists to which refer-
ence has already been.made, it would be the duty of the
Board of Control of the Central Institute to issue; when
required a publication contaumng a record of the coniplet-
‘ed work, not only ofthe Central Institute but of all the
Provincial Research Institutes. This publieation should
also contain such matters of general industrial interest
as the Board of ‘Control and the Provincial Dlrectors of
Research might think desirable to make publie. ' The pub-
" lication should be issued at as frequent intérvals as pos-
sible and every 13 months a year book should be issued

Year Book containing progress reports and

tor of Research of each Provmce

New matter would be published in the periodical al-

ready mentioned, but it is not intended that publication -

in this way should preclude pubhcatlon in the recognized
- scientific journals. Indeed, it would be the object of the
'Service to encourage such publicatioh, not only in order

that the chemists attached to the Service might have every,
clanee of gaining scientific prestige similar to that avail-
able to the academic research worker, but also in order
tbat the work of the Serv1ce might reach a wider publig

- 59

fic and technical literature, and’

recommendations for develop-"
ment written by each Deputy Director and by %he Direc-
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than Would 'be poss1b1e throuvh the issue of its own pub-
\hcatlons “In order to achieve these objects, publication
in the recogmsed scientific ;)ournals must be made under
e name .of the man or men Who have actually carried
out the work and not under the name of the Head of the,
Department alone

- At first S1ght it may seem that a system of this kind
might lead to unnecessary duphcatlon, but this danger
‘will be obviated by tHe factthat the papers published: by

th\, Central Institute Wlll be-very full in character and
* writtenin such a way as would make them' intelligible
to the educated layman, whereas the\ scientific pubhca—.-'
tions, would be-of - the usual abbreviated kind requlrcd
by pubhcatlon ‘committees and would be written for the
information of the initiated only. No scientific publica-
“tion would be 1ssued from the Central. Institute without
the approval of the Director General.or from a Provin-
cial Institute Wlthout the colflsent of the Director of Re--
search. Permission-to publish should only be Wlthheld
when it is necessary in the interests of the State or,of 4
partlcular mdustry, that secrecy should be preserved

-

Chemical Survey of India. L

2. It has already been- stated that in our opmlon 1t
~ is urgently necessary at the ear--
" liest possible moment to start a
systemat1c chemico-botanical survey of the Indian For-
ests- It*is mo less urgent, im order to provide ade-
quate data for the Bureau of Information, that -steps
should be taken in the immediate future to commence a
chemical survey of non-forest lands. For example little
‘or nothing is known of the vast salt deposits at Kharagho-
da, axd one of the first dufles of the Director of Research
: eq

Chemmal Survey -



appointed to the Bombay Presidency should be to erect -
a sub-station in this district and to subject the area to
thorough mves'ugatlon by a staff- of skilled chemists
in order to determme its industrial 1mportance India
teems with examples such as ‘this, but nothing can be
done until the Director of Research in each Province‘
-has carried out a systematic survey of this nature. The-
survey should, as already recommended, be carmed out
in collaboration with other Departments in each Pro- -
vinee, but the Diréctor. General should be kept in close
touch with the progress—of the survey, and copies of -
the results should be sent to the Central Imperial Insti-
‘tute for record. In order to carry out this survey
effect1ve1 y a cons1derable number of cbemlsts would be -
required, a number probably too great for the normal
establishment of the Provincial Institute to supply. It
‘may therefore be nccessary- for the Central Institute
to sceond chemists to the Provincial Instltute espemally'

for th1s pulpose



CHAPTER XIII
Proposed Ministry of Science. ‘

C T8, The Industrial bommissibn propose to attach the
. Chemical Service to the Industries Portfolio, to which
the acceleration of the industrial development of India
is to be entrusted. The foundation of the industries
of the coyntry is laid in agriculture, in fmestry, in the
mineral deposits, in the air, and in the water and other
power that is available. In view of this and in view
of the close co-ordination that must exist between forest-
ry, agriculture, industry and cliemical research, we
consider it advisable that the following departments
should, in the case of the Imperial Government, ke at-
tached to the same portfolio. :*
" Industries -~ - -
Chemical Research
" Forests
Agriculture
Geology
Mines
Fisherics
a-nd to these might e added
The Botanical Survey
The Meteorological Dép&rtment and -
The Zoological Survey.
In paragraphs 16 and 17 of Bir Llewellyn Smith’s

.report it is pointed out that the ploJected Department
62 '



of Tndustries is stillin incubation andthata tempo-
rary-Beard of Industries and Munitions is to be estab- -
lished during the transition period.. We recommend-
therefore that, before the new. Department takes final
form, the allocation of subjects.should be ‘re-considered. -
In this way we believe that a step would be taken towards
the establishment of that most desirable and necessary
of all Ministriés a Ministry of Science.

"4 It ig too.early to look for M1n1str1es of §01ence‘

in the Provinces, where we are
. faced with the qupstmn of ““r

setved ”’  and fransferred "’
subjects. We observe, however, from Appendix F. of
the Joint Committee’s Report, that in Bombay Presi-
dency the four Scientific Departments of Agriculture,
Industries, Fisheries and Forests have been “trans-
ferred ”” and that in the other provinces, with the excep-
tion of Assam, the first three ofthese subJects have also
been “ transferred. ””> We have no hesitation i in recom-
mending that Chemical Research, which is clesely allied

to, and bound up - 'with, the~-majority, of these Depart-
) menta, should also be made. a transferred " subject.
We hope-therefore that in time it may be possible to
‘form® Ministries of Science in the Provinees, as well
as in the Central Government, e T

Provincial mestnes of
Science.
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CHAP‘TER' XIv.
Pos1t1on of the Director General.and of Dxrectors of
Research.

The Director GeneraI.. =

75. The position of the heads of “attached” depart-
Relation of Director Gene- ments, such as the Chemical
ral to the Government of Service will be, has been dealt

Tudia. ‘with by Sir Llewellyn Smith’s
Comm1ttee in paragraph 53 of its report. The Com-
mittee points out the difficulty under whieh an ¢ attach-
ed *” department labours when dealing svith the Govern-
ment of India Secretarjat through the medium of out-
side references, and has stated that ¢ the proposals of
‘ the Attached Office come to the Secrétariat as a receipt
¢ from the outside, and the Secretariat naturally tends

“to develop a clerical branch corresponding to each
“ Attached Officc for the purpose of exammmg these.
‘¢ proposals from a general! administrative point of view. -
‘Tt is evident that unless the relations between the
‘“ Attached Office and the parent Department are very
¢ carefully adjusted, V'and the criticisms of the Secre-
“ triat kept strictly. Wlthm proper. bounds; there are
‘ great opportunities for duphcatlon -of work to the
¢ grave prejudice of the prompt and efficient transaction
¢ of business.”” In order to solve these difficulties, Sir
Llewellyn Smith has proposed, in paragraph 78 of his
Report, that hea&s of ““ attached ”’ offices should in
future note direct to the Secretary of the Department.
His object is to prevent a proposal of an ‘ attached ”’
department being subjected to the minute and often un-

intelligent eriticism of a hierarchy of subordinate noting
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officers in the main department. -Though we realise the
presence of the disease and appreciate the correctness.
of the diagnosis, we do not consider that the suggested
remedy will provide a cure ; for the tendency to treat
references from ‘¢ attached " .offices as outside receipts;

. and to note upon them as of yore, will still remain. -

Sir LlewellYn Smith has.referred‘ in pa.ragraph 53
to the “advisory” departments (the Inspector General
of Forests.and thé Director General, Indian Medical Ser-

" vice) and to the procedure by which they are governed.
. We have made enquiries and have ascertained that
the Director General, Indian Medical Service, and, the -
~ Inspector General of Forests have little.-or nothing in
common. The former has an independent office and-cor-
responds-with. the Goverrment of India from outside.
So far as administration is concerned-he is subordinate
to the Home Department, in'the case of sanitary. ques-
tions to the Education Department and ‘with reference_
to Medical Stores to the Army Department. The
- Inspector Genersl stands on a different footing and
presents an analogy, which we desire to follow. A brief
deseription of his posiﬁon ig fhel‘efOre given be]ow.

] The Inspector General” of Forests performs two -
functions. = In the first place, he is the head of the Forest
Branch of the Government of India Secretariat {Rev-~
enue and Agrlculture) and in this pos1t10n he deals with
~all Government of India correspondence relatmg to
Forest subjects. The papers when received in the main
Secretariat are sent to.the ‘Assistant Inspector General
from whom they proceed to the Inspector General. The
latler forwards them direct to the Secretary to Govern-
ment (Revenue and Agrieulture), who submits them to -
the Member of Council. The Inspector General is also
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empowered to send papers direct to other departments’

of the'Segreta'riat, before submitting them fo the Mem-
ber through the Secretary. In the second piace’, the

Inspector General co_ntrols the Forest Research Institute '
and College, Dehra Dun. In the cxercise of control he-

holds the powers of a Local Government and in this
capa(nty, as well as in some other branches of his work,
he ought in theory to deal with the Government of India
in the form of an outside reference. In the case of an
" officer so situated, this method of éorrespondence is both
_ clumsy and unnecessary, and in practice the Inspector

General adopts-the procedure .of the ‘Secretariat note.
We consider it essential to real efﬁmeney, that an cxactly

s1m11ar relationship to that cxisting between the
Inspector General and the main Government of India

~ Secretariat, should be adopted in the case of the Director -

-General of the Chemical Service : "1n which case bothl he
~ and his officé will’ be incorporated in the parent Depart-
ment and his proposals will proceed direct to the Mem-
ber through: the Secretary to Government.

In paragraph 79 of the Report ~of Sir  Llewcllyn
Smith’s Committee it is recommended that ¢ heads of
¢ ¢ attached ’ ofﬁces should ke allowed to correspond on
¢ technical matters direct with departments other than
“ that to which they are - directly subordinate.’’ " The
Committee in making this recommendatlon seems to
have underestimated the necess1ty and the position, and
we would insist that the Direetor General should be

placed in. the 'same category as the. Inspector General

of Forests with regard to hiz powers of correspondence.
Sir ‘William Meyer in his memorandum on the ¢ Origin
and Functions of tl%e‘Indif-:n Governments ’’ has pointed,
out that the Imspector Genéeral of Forests ‘‘can also
¢ correspond di tect with Local Governments and Conser-
¢ vators on technjcal matters and with reference to lus
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“ inspections.”” And in article 26 of the Forest Code
it is prescribed that the Inspector General may corres-
"pond diréct with the Chief Conservators and Conser-
vators, ¢ on professional subjects ’’ and with Local Govs:
ernments ‘‘ with reference to any. professional matter.”’ :
We recommend that the Director General of the ‘Chemi-
cal Service should have the right to correspond with the- ,
heads of other Impenal Departments, ‘with Local Gov-r
ernments, with Directors of Research and with Chemists
.seconded to other departmcents on strlctly teehmcal and
professmnal sub,]ects :

We have stated in paragraph 21 that the Director
General will also be Director of the Central Rescarch
Institute. - As Director of the Institute he will be
assisted by the heads of the-different departments of
chemistry, who are to be designated Deputy Directors.
And in his capacity as Directors, he mist, like the Inspect-
or General cf Forests and.the Agricultural Adviser-to
the Government of JIndia in the case of the Research
Institutes at Dehra Dun and at Pusa, be granted the
powers.of a Local Government.

76. His headquartérs will be With the Goverhment of
India and, as a considerable portion of:-his time will be
‘ spent at the Central Institute
7 and a certain amount of time be
devoted -te general touring, he will require the help of -
a Personal Assistant. The latter must be a senior officer
of standing, selected on account of. his adnnmstratlve -
ability ; for he will not only relieve the Director General
of all routine work but will, during the absence of the
latter, deal directly both with the Secretary to Govérn-~
ment and with the Central Institute, The Personal
Assistant will, in these circumstances, act in the capacity,
of a deputy to the Director General. We therefore
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propose that he should bear the des1gnat1on of ﬁeputy
- Director General. ' - .

7 . We consider it desirable, as we have already stat-
_Relation of Director Gene- ed in paragraph 23_’ that the
ral” to Provincial Govern- Director General should be ir-a
- ments. -
- position to tour throughout
Indla, in order to.co- ordmate the work being carried on
~dn the Provinces. * To secure this' ob;;ect the assent of
the Lo¢al Governments is necessary and we would sug-
gest that Provincial ‘Govérnments and Adminstrations
should issue a general authorlsatlon to - the Director
_General to visit their Province. It would furthermore
be- adwsable to extend the authorisation to the Deputy
Directors, who are the heads of the. different _Depart-
ments of Chermstry at the Central Tnstitute: The -
Director General* will ‘not himself be personally -
conversant with all branches of chemistry+and will find
- it necessary to depute {he Deputy Directors to the
- Provinces- to. deal with the subjects:in which they are
specialists. But, inany case, the authorlsatlon would not
be made use of without previous intimatién to, the Local -
Government or Adnnmqtratmn concerned..

D1rectors of Research.

%8. In some’ of the evidence which has been placed
Relation of & Director of Pefore us, it has been assumed
Research to his Pro- that the heads of the Provmmal
vincial Government, . pocoyich Tnstitutes will be subs

ordmate to the Dlrect01s of Industries.

It has further been stated that the functlons of the
two Departments of Industries and Research will be so
‘closely mterr\e%ced that no clear division can be made.
'We have, however, after considering the report of the
Industmal Comm>531on, come to the conclusion that a.
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elear line of demarcatlon ex1sts A brief enumeration

~ of the propnsed funetions of the Director of-Industries
will make this clear They may be classxﬁed as fol-
Tows :— - . )
I Village Industrzes —One of the most important -
tasks assigned to the Director is the resusmtatlon of cot-
tage industries, chief among Whlcl} and one of vital im-

~ portance to the country, is handloom Weavmg '

IL- Technical Education—To the Director. of In-
dustries will be entrusted thie duty - of. initiating. and
controlling technical educatmn, through the medium of
Trades Schools, Industrial Schools, Schools of Handi-
eraft and of Arts, Technical Schools and Schools of
Technologv : »

- IIL. Industrial En gineering. —It is proposed that

' the Provincial Departments of Industries should in-this

respect.be modelled on that of Madras, where an Engm— :

eering branch is already in beirig which embraces sec-.

tions for the boring of wells, for irrigation by means of

oil and gas engines, and for the erection and maintenance
of up country facfories such as mills, gins and presses.

IV. Home Oﬁjbe work—This includes- responsi-
bility for the working of the Factory, Boiler and Electri- -
city ‘Acts, and will probably include a labour branch ~
dealing with industrial welfare and industrial unrest.

V.. Stores—The Industrial Commission suggest in
paragraph 197 of their report that. the purchase of stores
in the Provinces should be made through agencies form-
ing part of the Provincial Departments of Industrles

VI. Pwneer Factories ~With the first five main

~ branches of work, the Department of Research Wﬂl have
nothing to do. It is in the case’ of the pioneer factory; -
however, that:the two Departments ‘will have to keep in
close touch and to. work in congunctmn But the line
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of demarcation seems clear, for the Director of Research’
will pioneer-only such factories as are based on research
earried out in his Institute.

VIL Intelligence—Tt is {fue that the Director of
Industries is to be made responsible for the supply of
commercial and industrial information, and that the
Director of Research will also have an .information
bureau, but it is no more necessary to subordlnate the lat-
‘ter to the former than to subordrnate the Forest and Ag-
“ricultural Departments, which also collect and distribute
-information with refrard to their own par ticular subjects,
to the. Department of Industries. '

Not only, theréfore, is there a clear hne of demarea-
tion between .the two ‘departments, but it should be
_ ebvicus that it is out- of the question for one Director
to direct another, espeelally when the latter oﬂicer has
"different and distinet functions and is of the same. rapk
and importance. At the present, it may be takén for
granted Provincial Departments of Agriculture, .In-
- dustries and Forests Work in co-ordination with, and not
in subordination to one another And should further
eo-ordination be requlred it can without difficulty be ob-
tained by subordinating departments the ‘work of which
it is desired to correlate to the same Mlmster or Member
-of Councﬂ ~

We. have had under conslderatlon the report of Sir
Llewéllyn Smith’s Committee and have recommended
that the Director General’s office should form part ‘of
- the Governgxcent of IAdia Secretariat and that the posi- -

~ “tion and procedure adopted in_the case of the Inspector,
General of Fovests afford the best methed by which the
work of an ““ a tached ”?.officer and ‘‘ attached ** depart-
ment, can be mdst successfully initiated and carried

through. We rech{nmend that,.in-the case of the Pro-
) o\ B :



vinees, the Dircctor of Research should,” if possible, be
placéd in a similar position, and ‘that, if it is found i im-
“possible to make his. office a branch of the Secretarlat
he should at least be placed on the footing recommended -
in paragraph 78 of the Report of the Secretariat Pro-
cedure Committee and should note to the Secretary direct.
This proposal may-be held to pldce the Director of
Research in a privileged position when compared with
the heads of analogous departments,'such as the Directors
of Industries, Agriculture or Fisheries, but the correct
remedy is not to place the Director of Research in a
position which Sir Llewellyn Smith’s” Committee has
condemnéd but to place all the heads of ¢ attached »’
departments in a similar position. Not only has the
Seeretariat Committee, whieh was appointed to-make
recommendations on this and similar points, pointed out
the disadvantages of the existing procedure and suwgeafed
~ a remedy, but the Industrial Commission in paragraph
-312 of its report has put forward a similar drastic
recommendation. We have moreover been impressed
* by the fact that the heads of the departments whom we,
consulted have, of their own initiative, broached this very,
question, and have declared that the present relation -
between. f attached ”” _departments and Government
Secretariats has not only been inimical -but in many
cases crippling to the Workmu of their department. It
13 impossible to mention names, but it is a striking fact
that the more distinguished the officer consulted the more
emphatic was he that the present Secretariat procedure
acted as a dead hand on progress and development, .
. > o "o
We further recommend that Directors of Research
should be empowered to corresponddirect with the
Director General, -



_ ‘ CHAPTER XV
Recru1tment to the Chemical Serv1ce.

79. 'I_'he stccess Qf the Imperial and Provineial
Research Institutes will depend on the ability. of the
‘chemists with which they are staffed. - It is our-intention
that these laboratories should be staffed _mainly by
Indians and the question of the recruitment 6f suitable
‘men is therefore-of the greatest importance. We have
Taid’ -down in paragraph 33 the general qualifications
‘Whlch will be required, and it is our ob,]ect to detail here
the procedure which we consider will be necessary if
satisfactory apj)ointm’ents are to-be made, since we are
strongly of opinion that in the past the method of
Trecruitment to the various scientific servmes has been
unsatlsfactory

Recruits to the Chemlcal Service may be divided into
the following four classes :— N :

eh) Ohemlsts recruited” to the Selwce from out—
side Indla, »

@) Chemists recruited in India to the Service,

- (3) Assistant Chemlsts 1ccr1uted direct fr om In-
dian Umvers1t1es, ‘
and. (4) Spec1ahsts recruited.temporarily f01 the devc-
lopment of particular mdustnes |

80. There should'be no differentiation in the method
of ‘appointment of Indians and
~ Europeans, and the appomtment

of all members M the Tmperial Service, whether Indlan
. - . \ 79
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or Buropean and whether recruited in India or elsewhere,
- should be made by the Secretary of State on the nomina-

tion of the Government of India. Wlth regard 16 the
actual selection, we have had before us the Secretary of |
State’s despatch, No. 169 of 27th November'1919, and we -
‘note that both the Secretary of State and the Government
of Indja have accepted the principle of- Selectlon Com- -

- mittees for recruitment to the Educatichal. Semce, :
whether Imperial or Provincial.. We accept the prinei-
ple and proceed, to formulate our proposals accordmeg,

81 Tn the ca.se of oﬂicers recrhited to the- Chemical
Serv1ce the nommatmg authori-
‘ ty will be the Government of
Indla The appomtment of the Selection Committee will -
therefore rest with them, The,Selection Committee must
be ¢omposed of Chemlsts, who possess a knowledge of,
and are in touch with, the Universities -and Training
Institutions both of India and Europe. The Committee
thust further possess a knowledge of Indlan condltlons
and must be fully cognisant, so far as European recruits -
are concerned, of the type of man who is likely to prove
suitable to Indian conditions and to the requlrements
of the Chemical Service. :

~

Selectxon Commlttee o

I . We therefore recommend that the Selectlon Com-
mlttee should be an Indlan Committee and not. a Com-"
mittee sitting in Europe, and we believe that the body.
that would best fulfil our requirements would be the pro~
posed Board of Control. The Board of Control will be -
composed of eminent Chemists, experts in different
branches of” Chexmstry, and in frequent touch with Uni-
‘yersities and Professors of Chemistry. So far as Indian.
candidates are concerned, they will be able to obtain from’
local Directors of Research, and from the University,

and Qollege Professors, a review of the work and of the
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.conduct and character of the candidates in the College, at
the University or in the Department. And they will be
" _able t6 summon all candidates to a personal interview.

82. Indian 'nominees to the .Service should be
recruited in India and not in-
Europe, but 4in ‘the case of

Iﬁdla‘ng who have reeelved their training in Europe, and
" who apply to the Board of. Control for nomination, their -
recommendatlons Wﬂl come from Europe as well as from

I&ldla

'

Indian Recruits.

. A8 regards the recruitment of European ‘members
. of the Service, the President and
) Members of the Board of Control
will be in constant touch, both when in India and when on
leave, with the Universities and Scientific Societies of
Great Britain. They will therefore be in a position to
make recommendations to theGovernment of India with
regard to European_entrants to the Chemical Service.

"European. Recruits.

83. All appointments to'the Chemical Service should
be subject to robationary service for a period of three -
years. The period of probation should be open to
termination at one month’s notice, given by either party.
Probationers whose services had been thus terminated, -

" would receive, in the case of an officer appointed in

. India, his return rail faré, and in the case of an officer
recruited abroad, his passage te England or to the
country of embarhatlon

84. Assistant Chemists should be appointed by the
.. Board of Cortrol in the case of
: Departments attached to the-Im-
-perial Government, and by the Local Governments in the

ease of the Provinces. We recommend that the selection

Assistant chen_usts._



- for the latter ,appomtments ehould 'be entrusted to a Pro-

vincial Selection Committee, of which the DLI'eCtOl' of

Research should’ be. Chairman. Ass1stant Chemists

should be’on probation for two years. It after thls period -

they appear to be sultable for appomtment to the Tm-
perial Serv1ce, they should be sent on deputation to

Europe, or elsewhere, for a further permd of train-
ing. They will on- their return to India be eligible

for appointment as Members . of the Service, when
vacancies arise. We anticipate that  eventually the
majority of our recruits will enter the service through
_elass (3), and we -consider that, ,as a general rule
and’ under existing conditions; it is inadvisable that

a chemist should ‘be appointed to the Imperial Setrvice.

who has not had a course of traiping outside India.
In the case of men of proved ability th1s rule should be
" relaxed.

85. The 1ecrmtment of spemahsts for temporary ‘ap-
pomtments stands on a different
footing. They 'will be men 'of
speelal quahﬁcatlons, recruited on special terms, and will

'Recnutment of Specialists.

not be members of the Service. Their method of selee-

tion must therefore vary and we content ourselves with
recommending that the nomination of a specmhst be
. made by the Imperlal Government or by the Local
Government requn-mg his services. .

86 There is another matter that rqui‘resv,menfion,.

Posting of Chemists to Pro.. - When dealing with recruitment;

vinces . and other Depart- and that is the posting of

menta. members of the Service to the

Provinces and to other Departments. The appointment
of Chemists to Provincial Research Institutes or to Pro-
vincial Departments will be made by the Local Govern—
ment. Such appointments will doubtless be made on the

recommendation pf the Director of Research or of the
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head of the Department but in all cases, as the nommees
are drawnsfrom the Imperial Service, the appointment
must be made in‘consultation with the Director General.
~Should the Director General con51der that - no available
" member of the service is snited to the post, or should the
Tocal Government.consider the nominee unsuitable, it
‘will be open to the Loéal Government to request the Gov-
- ernment of India to recruit a man for them from outside
the ranks’of the service, or to select their own man from
.outside the service. In the latter case the Local Govern-
ment must submit their nominatidn to the Secretary of -
State through the Government of ~In(’ha, but without the
.--concurrence of the Government of India a recruit so
selected will not be a. member of the Chemlcal Service.
The Heads of Tmperial ] Denartments should be placed in
a smnlar position with rézard to. chemlsts they desire to
recruit to their departmnn‘ -



- CHAPTER XVI.

Pay, Pensions, Leave and Allowances:
Pay AND PENSIONS

" 87. In 1912 & Royal Commission was appointed to in~
vestigate, among other-cognate questions, the conditions
of service, salary, leave and pensions of the Indian Ser-
vices. They reported in August 1915, but it is only during
the last year that the Segretary of State has dealt with the
questions raised. - We have before us his decision on the
subject of pensions and on the scales of pay which he has
laid down for the majority of Imperial Services. A
general scale of pensions has been prescribed for all civil
departments, with the exception of the Indian Civil
Service, the pension of which service is fixed by statute’
and has beey dealt with in a separate communication.
But we understand that all the affected services are pro-
foundly dissatisfied, and that the whole questlon must be

_ recons1dered. L } i e ~

88, With regard to pay, we find that each ser-
vice has been dealt with separafe-
ly and that while certain general
principles, such as time-scales, overseas allowances and,
in the case of some departments, selection posts and effi-

. ciency bars, may be said to have emerged, we can find no
definite common principle upon which- these scales and

({

comparisons of pay. -



" allowances have been-based. To Illusfrate this remark,
instances of these diver gences are given below —

INITIAL PAY—- N
Fom;sts ..« % @ Rs. 450
Public Works'.. « 1 Rs. 450. : ‘

" Educational Service . Rs; 400 plus 0. 8. A, of Rs. 150.
Geological Survey = Rs:400 plus 0. 8. A, of Rs. 150.
Indian Civil Service.. Rs. 450 plus O. 8. A, of Rs. 150, .
Police « w -« w @ Rs. 375 plus 0. 8. A, of Rs. 125.

- TrME ScarE MaxrMa—
FOTCStS OB OO R O Rs. 1606
Public Works . - .~ Rs. 1,600.
Educational ;S’er,mce « Rs: 1,250 plus Rs. 250 0. S. A.

' R plus 20 per cent.’ selectmn
v posts.

Police . . . . = Rs. 1,150 plus Rs. 250 0. S. A,

* Geological Survey .« Rs. 1,200 plus Rs. 250 O. 8. A.

PAY.OF ADMINISTRATIVE POSTS== ,
Suptg. Engineers. -~ . Rs. 1,750—100—2;150.
Couservators . . -« Rs. 1,750—50-—2,000. -
D.I. Q. Police . . Rs.1,600—100—2,000.
Supdts.  Geological Rs. 1,500——100—2,000.

Survey. o

Py or HIGHER ADMINISTRATIVE PosTg=
' Chief Engineers . « Rs. 2,750—125—3,000 plus Seo-
e ' retariat allowance.
Chief Conservators .. - Rs. 2,500—125—2,750. -
D. P. I, Major Rs. 2,500—~100—3,000.

' Provinces.
1. G. of Palice, Major Rs. 2.500—100—3,000.
Pyrovinces. - T
OVERSEAS ALLOWANCE== - -

Educational Service . Tirst 6 years . . . Rs. 150.
7th to 9th . . . . Rs. 200.
Thereafter TR ng 250!
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OVERSEAS ALLOWANCE==Conld.
Geological Survey . First-4 years . . . Rs. 150.
: R 5th to 8h . . .- . Rs. 200.
i o "Thereafter . .. . - Rs. 250.
Indian Civil Service . TFirst 7 years . . . Rs. 150.
: ) 8thtollth . . . . Rs. 200,
Thereafter . . . . Rs. 250;

~

Indian Police . .. .. Tirst 6 years' . . .. Rs. 125,
. -Tthto 10thk . . .. . Rs. 150.
11thto13th . . . . Rs.'200.
_Thereafter . . . . Rs. 250.
EFFICIENCY BAR—= . \

Indian Civil Service . - At the end of 12tk yea:xf. :
Puplic Works . w. ¥ At the end of 8th year.
_Indian Poiice . % At the end of the 9th and 18th
) vears:s
We have not been able to find any underlying prmm»\
ple or reason on which these differentiations are based;
which might guide us'in framing our own suggestions’
and which we should be bound to follow. “We understand
moreover, that on account of these differences as well as
for other reasons, the miajority of the departments_
affected are dissatisfied and are pressing both for recon-
sideration and for the removal of a differentiation which
has no clearly recognisable basis. We are, therefore, come=
pelled, in formulating our proposa1§ with regard to pay
and pensions, to travel beyond the scales of pay and
- pension which have recently been promulgated and. to
endeavour to put forward a scheme based on definite
.Teasons and clear-cut and intelligible principles. <

89. The main considerations on which we propose
 Beasons for remm;nend_ to ground our recommendations
T ations, . may be summansed They

) are :— -
(1) that the scales of pay and pension must be suffi-

cient to attract the type of recrmt required,
- . P -~ -
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without being ,extr;wagant and without con-
* ~stituting an undue burden on the tax-payer,

'(2) that the principle of an overseas allowance
. " j= essentially sound, both for Europeans who
serve in India and for Indians deputed for

service abroad, ,

'(3) that, In the case of scientific serv'ices,' the time
scale must be based on age and not merely on
length of serviee,

(4) that retirement must be based on age and not
on length of service,

(5) that increnients of pay must be greater in the
earlier years of service than in the later years,

'and (6) that a pension represents remuneration for
services rendered, and that, while the mini-
mum pension must be sufficient to enable an
officer to live free from penury after retire-
ment, officers who have-been selected- for
administrative posts—and selection will be by
merit and not by seniority—rhust receive a
pension adequate to mark the value of their
special work and services.

~

90. In accordance with these principles we put for-

‘Scals of pay. ward the following proposals as

_ -to scales of pay, pensions and
conditions of retirement.

é\ TiME SCALE—

\\ Age. Year. Pay. Overseas Total
. " allowance. .

h ‘\\ " “Rs. Rs. Rs.
T 28 1 400 150 550
2;\ 2 500 150 . 650

80



'A. TivE ScATE-—contd.

‘Age.” Year. Pay. Overseas Total,
' , aliowance.

, Rs. Rs. - . RBs. .

27 3 600 150 750 -
28 4 700 ~ - 150 . 850
- 29 5 800 © 150 950
'30 6 900 150 1,050

31 7 1,000 150 1,150
*Efficiency bar— ) )
32 8 1,040 2087 1,240
33 9 1,080 200 1,280
34 10 1,120 200 ~1,320
35 1 1,160 -200 - 1,380
36 12 1,200 200 - 1400
37 13 1,240 250- , 1, 490
38 14 1,280 250 - 1 530
39 15 1,320 250 1, 570
40 16 1,360 250 1,610
41 17 1, 400 250 1,650
42 18 1, 440 250 1,690

43 19 1,480 250 1,730 -
44 20 1,500 250 1,750
45 21 1,500 250 1,750
46 22- 1,500 250 T 1,750
47 23 1,500 250 1,750
48 24 1,500 250 - 1,750
49 25 1,500 250 1,750

.. B—The efficiency bar applies only to pay and not to the overseas
allowance.

B. PAY OF ADMINISTRATIVE POSTS—:

(1) Superintendents of )
Ordnance Factories,

The Chief Inspector of

Explosives, F Rs. 1,750-—100—2,150.
and such other officers as L

may be held to be of 2qui-

valent rank. J X

(2) Directors of Reséarch
Deputy Directors, at the
Central Institute.
(3) The Dircctor General .. Rs. 3,500,

-1

- /-
Rs. 2,000—100—2,500.



" The scale of pay, both as regards the initial rate™
and the maximum, has been fixed with the desire to attract
to science a proportion of the brains and intellect -
which, in Tndia, have in the past sought an outlet in the
Tegal and literary professions. By providing an adequate
career in science for Univérsity men of the front rank,
we hope to attract the_crcam of the undergraduates of
Indian Universities. With regard to European recruits,
it is necessary that the Service should provide sufficient
~ pay and prospects to enable the Universities of Great
~ Britain, and the Institute of Chemistry, to recommend
the Indian Chemical Service as a suitable career, even for
the most talented of chemistry graduates.

91, The incremental system possesses one novel
feature. Promotion in the time

- scale_ is made by increments
of one hundred rupees,during the first seven years
of service and by increments of forty rupees thereafter.
The justification for this novel feature—and we hope
that the views we hold ‘will find general acceptance—
lies in the fact that, in a Service recruited at the age of
25, a small increment is insufficient to meet the cost of
living at a time when the majority of officers are married,
or are contemplating matrimony, with consequent rapidly
rising expenditure. ‘And the expenditure rises more
rapidly than can be met by a fifty rupee increment.

" Incremental system.

The remark applies to Indians and to Kuropeans
alike. The Indian will, in all probability, be married
before he joins the service and will have already incur-
ved the responsibility and the increased expenditure

-olved in parenthood. Moreover the Indian who has
"1 as Assistant Chemist, and who has been selected -
~ing in Europe before he joins the Service, will

*rs be compelled, with the assistance it is true
&



“of an overseas allowance, to reside abroad. 'And there °
will be a tendency for Indians, who have received a train-
" ing in Europe, to adopt a scale of living which renders
liberal remuneration, and a liberal increment during the -
¢ difficult *’ period, essential. The European will, in the
majority of cases, have married by the age of 80 ; and
matrimony, with its concomitant of a divided famlly,
brings a heavy financial burden in its train. If, however,
a European has attained a salary of Rs. 1,000 by the end
of his 30th year, he will be freed from anxiety as to the
making of ends meet and he will, with the help of his
overseas allowance, be able to send his family to the hills,
and when necessary to England, and to bear the expense
of maintaining two establishments. An annual incre-
ment of fifty rupees, which is the generally accepted in-
erement, will bring an officer to a stage at which he can
afford to-bear the burden of a family, and undertake the
education of his children, only at the age of 40, by which
time he would have attained the salary of eleven hundred
rupees a month. An added advantage of the proposed

system—and one that is of peculiar importance in the
" case of a scientific worker—is that he will be able to de-
"~ vote himself to research with a mlnd free from petty‘
pecuniary worries.

These remarks may be held to apply to all services
" alike, but in the case of the Chemical Service an accelerat-
" ed increment, in advance of the usually accepted standard
of fifty rupees, is necessitated by the fact that we propose
that members of the Service, who have not attained ad-
ministrative rank, shall be compulsorily retired on attain-
ment of their 50th birthday, that is, after a normal ser

vice of twenty-five years.

We have proposed a salary of Rs. 1,500 as -
quate maximum and we consider it reasonable
cers, who do not rise above the time scale, shr
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this salary for the last six years of their service. For
this and for other reasons, we have refrained from adopt-

-ing the prmclple of selection posts, which has been ap-
plied by the Secretary of State ta the Department of
Education. We have fixed the annual increments bet-
weén Rs. 1,000 and Rs. 1,500 at forty rupees, since, after

- a standard of comfort has once been attained, the neces-
sity for large increments has diminished. -

92. The need and justice of an overseas; or ex-
patriation, allowance_ have long
beerr recogmised, and in the
case of the Services, the pay of which has been most
recently revised by the Secretary of State, this principle
has been adopted. We have accepted the rates of Rs. 150,
Rs. 200, and Rs. 250 as reasonable, and we have made the
rate of Rs. 150 coincide with the period of rapid incre- -
ment. "The allowance has been raised thereafter to meet -
the increasing expenditure of an officer whose family is
being educated in' Europe. From the 32nd to the 36th
years of age inclusive, we have added an allowance of
Rs. 200 and thereafter we have proposed an allowance of
Rs. 250 a month. These allowances we consider ade-
quate, both for  Eurcpeans serving in India and for In-
dians who are deputed, during the peridd of their service,
for study abroad. -

Overseas - allowance.

" 93. We have fixed the age of retirement at 50; because
we believe that an officer who
has reached ’ that age, and

who has spent the geﬂective part of his life in
bGovernment service in this coyntry, has already passed
*ea'e period of maximum efficiency. Moreover statistics

@ -glv.proved that officers who are compelled, as at present,
08P 5q thirty years in the service of the State, or who
retire ~mathe existing superannuation age of 55, sur-

vive OB or a few years to enjoy the lelsure that they
84
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have earned. In the case of two departments for.which
the figures have been worked out, we are informed that

" the average period, over which a pension has been drawn,
has been less than five years. In the interests therefore

- of the State and of the individual alike, we consider that
retirement should be enforeed at the age of 50. We do
not propose however that the principle underlying Ar-
ticle 459 () of the Civil Service Regulations* should bé
abrogated, nor do we consider that the rule should apply
to the Director General, who ought, in our opinion, to
hold the post for a minimum period of three years.

94 We have selected the age of 25 as the startmg
point of our table for we
‘expect that recruits- of the
stamp and tralmng required will have completed their
24th year by the time that they join the service. Should
however an officet be recruited before he attains his 25th
birthday, he will remain on the ) minimum pay until he
completes his 25th year of sge, when he will obtain his
first increment. For the purposes of our time scale we'
have adopted the principle of an efficiency bar, and hawe
based the 11m1t not so much on age or years: oi; service,
as on income. We consider that Rs. 1,000 a month
represents the limit of income which should be paid to
an officer who has been debarred from further promotion,
-and that no -officer who has been proved inefficient
should receive a higher rate of pay. We have, however,
continued the overseas allowance even after.the bar
begins to operate, inasmuch as the causes, which have
led to its institution, remain Snaffected. - We do not
consider, however, that the intposition of an efficiency bar
is the ideal or the correct method of disposing of the
inefficient. It is to the best interest of the State, of the
taxpayer, and of the Service that the fallures should

'See Appendlx 171
8 -
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be removed. Two Royal-Commissions which have sat
in recent years, the Decentralisation Commission and ,
the - Public Services Commission, have alike recom-
‘mended that the 1nefﬁc1ent should not be -retained in
‘service, but should be ‘weeded out. The Public Services
Commlqsmn, in concluding their remarks with regard to
the ““ compulsory retirement of /;nefﬁcwnt officers ’” have
stated that “* we need only place on- record. our sense

¢ of the importance to the service of a strict and regular
““-application of the principles to which the Seefctary
‘ of State has glVGthlS sanction.” In view of the fact
that the introduction “of an efficiency bar -by the

Secretary of State in his more recent despatches has

led us to believe that the recommendatlons of the two
Royal Commissions referred to have been lost sight of,
we desire, while retaining the efficiency bar, to call

attention once more to the need for the strleu cnforcement

of thosc recommendatlons

At-the same time as 1t may ‘happen that officers

'are recryited to the Service when less than 25 years of

age, it may be found that men whom it is desired to
recruit- are over that age. To meet such cases, we
recommend that reeruitment to the serviee should be
pelmissi])]e up tothe age of' 30. An entrant so appointed
would receive the pay appropriate to his age and would
be cligible for the Service pension. A (hcnnst reeruited
after he had passed his 30th birthday, would not join the
Service, but weuld enter Government employ on a special
avreement e -

qa In ﬁnng the pay of the administrative posts, we -

P ¢ ad ~ have considered-- the salaries
f:) of a mm istra

y posts. istrative awarded to officers holding simi-
~ A lar posts in other departments.

Our recommendations are,however, based rather on the

responsibility of the posts and the requirements of the -
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~ Service, than on a coniparative estimate of the relative-
importanece of the Chemical and other Services.

The post of Director of Research is one.which re-
~ quires administrative capacity and force of character in
a marked degrec, that of Superintendent of an Ordnance =~
factory also carries heavy responsibilities. The pay of the
Deputy Directors at the Central Institute has been so0
tixed as to attract men of high sc1ent1ﬁc attamments to the
Service. ‘The same scale has been adopted as for Diree:
tors of Research, Tor, while the latter represent a different
typc of officer 'with 'diff'élent qualiﬁcations, “each, in his’
own ling, is carrying out work of great 1mp01 tance to the -
country and deserves remuneration of equwafent valuc R

In addition to retirement at the super annuatlon aGe,
we consider that it should be open to Government to
. retire an officer at an earlier age, and- with this objeet we
propose that Government should have the right to retire
an officer at the age of 46, if they are satisfied that it is
-not essential in the interests of the public or of the Service
that he should continue in employment. At the same
time we recommend ‘that' members of the Service should
have the optlon of retiring, with fhe permission of the -
Government under” whom® they are serving, -at the-age.
of 46. Retircinent at the age of 46 would carry a 1oduced
pension.

For the Director General we ‘have proposed a fixed
salary of Rs. 3,500 a month. In view of his position and
-in view of the fact that.he will have three beadquarters,
Simla, Delhi and Dehra Dun, we believe that the salary -
- proposed is moderate and reasonable

96. Asswtant Chemists will be ofﬁcers of Provmcml '

rank, although the post of Assis-

_ ~ tant Chemist will form the main

avenie of recruitment to the Imperial Service, It
o 7 )

_ Assistatit Chemists. -



is only those Ass1stants who are dev01d of hie necessaty
talent or ability, Who will remain_Assistant Chemists
throughout their service. For these we recommend a
_ salary of Rs 150-—25—200~-20—500. Assistant Che-

ists should be compulsorﬂy retired after completing -
twenty-five years’ service, by which time they will have
drawn their maximum pay for the last seven years of
their service and should be eligible for a pens10n of
Rs 250 a month.

97. There will be a number of officers, both of Im-
' perial and Provincial rank, who
will be attached to the Chemieal
Serwce although not members of it. Such officers are
the Engineers who will be attached to the Institutes, the
Librarians, the Record Officers, and the Curator of the
Museum at the Cenfral Institute. There will also be a”
number of foremen and engineering and allied sub-
ordinates. The pay of these officers must be determined
after the need for their services has arisen.

,Pay 6f Special Officers.

98. The scale of pensions for -officers of the Civil
Services has been ‘;p'lescrlbed
in Resolution No. 1085-E.A. of
Jche Finance Department of the Government of India.
We have already pomted out that this scale has proved
unacceptable to the coricerned services, and*we regret
that we are unable to ‘accept it as suitable to the Chemical
Serwce We, therefore, put forward our own proposals
Tasto the minimum pensions which we consider acceptable.

‘Scale of pensions.

. We recommend a standard pension of Rs. 6,000 for

~ officers who reach the age of superannuation, that is, on

attainment of 50 years of age. For officers who retire,

or are permitted to retire, at the age of 46, we recommend

a Pensiont of>Rs. 5,000, When pensions are paid in
88



countries the ciirieney of which is not on a riipec basls,
the pension should be payable at the rate of exchange
current, at the time of payment, between the British .
and Indian Governments, subject.to the condition that
9s. is fixed as the minimum rate at which the rupee W111
be converted into sterling. .

_ Officers, who have risen to’ administrative rank,
should draw an extra pension of Rs. 300 a year for each
year of service in such rank, and among them we include
Directors of Research, Deputy Directors at the Central
Institute, Superintendents.of Ordnance Factories, the
Deputy.Director General and the Chief Inspector of Ex--
plosives. Special pensions of this nature should be sub-
jecteto a maximum of Rs. 2,500, but should not- be con-
fined, as at present, to officers Who have held the post for
three completed years of effectlve service.’ ‘

~

For the Director General we recomrmend a pension
of Rg. 10,000 prov1ded that he has held the post for a mini-
_ mum of three yea.rs effective service.

s

Experience‘has sh'own that, save in exceptional cases,
it is not in the interest of the Service or of administra- -
tion that an officer should hold the same: ‘administrative
post for more than five years, excluding periods of leave .
- or of absence from- duty. We therefgre recommend that

an offieer, who has held the same adniinistrative post for
five years of effectlve service and who is not transferred
-to another or higher administrative ‘post, should, unless
- ‘unquestionable public grounds for his retention emst be
compelled to retire, provided that he has reached the age
‘of 46. In such a case he should receive the special pen-
‘sion for which officers “ho attain administrative rank
are eligible, - R
S



89. In addition to'pcénstons whieh havé been earned
at the retiring age, mention must
, " be made of invalid pensions.
We recommend that invalid pensions should be granted
to officers-who are compelled to retire on medical certifi-
cdte after the completion of their 34th year. ‘In. their
case we recommend an invalid pension of Rs. 2,000 a year
and-we recommend that for every further year of service
a sum of Rs: 250 should be added so that, for instance, at
the age of 45 an invalid pénsioner would receive
Rs. 4,500 a year. At the age of 46, he should be entitled
to the reduced pension of Rs. 5,000, which we.have already
- recommended, The addition of Rs. 250 a year thereafter
“would bring him at the age of 50 to the standard pension.
No offieer'should however be entitléd to a pension whe has
not served.for ten years, a definite proportion of which,
say nine-tenths, must Ac‘oynsmt of active service. In such
cases’ a gratuity, and not a'pension,' should be awarded.

Invalid Pensions.

An officer, who has enteled service whcn over the
age of 25, shall not be entitled to an invalid pension 'lllltll
‘he has completed fen years’ service.

100, Tt i 1s obv10us that our ploposals with regard to
“pay and pensions can only be

| First regi‘;ﬁ?:nt tothe  spplicable to a duly constituted
servicé. In the first instance it

will be necessary both to recruit to the higher administra-
tive posts, and to recruit senior - chemists, direct.
In their case; as in the case of specialists recruited for
temporary employment, special agreements as to pay
and pension must be made. 'We would, however, recom-
‘mend that our rule,-that no officer should hold the same
administrative post for more than five years of actual
service, should bc enforccd in all cases of speeial recruit-

ment
e
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Allowances

101, We. make the followmg recommendations_with’

re"ard to allowances :—
Allowances. : )

(1) officers stationed in Burma; in Presidency-
towns, or in other stations in which special
allowances are customarily granted; should
be granted the customary special allowances,

(2) first class travelling: allowance should be
granted to all Imperial officers, as laid
down in the Civil Service Regulations. T¢
all Chemists a daily allowance of Rs. 5; and
to administrative officers other than the
Director General of "Rs. 7—8—0, should:be
granted . - -

'(3) the Director General should be ent1tled toa
reserved 'compartment, when travellmg by
rail, and to one servant’s fare in addition.
He should .also draw a daily allowance of -
Rs. 15, and, when halting in Bombay or
Calcutta where hotel prlces are high, of
Rs. 25,

(4) road mileage should be n'lanted at thc mtc of
o ~.eight annas a mile, ,
(5) the Director General should, in view of thé
- fact that his- headquarters are with the
Government of India, be granted a free
~ house at Dehra Dun,. )
(6) the Deputy Director General should be
entitled to a personal allowance of Rs. 300
~ amenth in addition to his grade pay,
and (7) Assay Masters should, in view of the special
~ responsibility attached to the post, receive
_a personal allowance of Rs. 200 a month,



Cond1t1ons of Leave.

102. We have no suggestions to offer with regard to
the general leave rules,” which
have recently -been revised,
save to remark that all officers above the rank of Assistant
Chemist should be subject to the European Service Leave
~Rules. With regard to the study leave rules,”’ how-
ever, we have certain proposals to put forward.. The
rules for study leave have been framed on the assumption-
that such leave is in the case of a large number of services
desirable, but the fundamental difference between our
) p1oposals and the rules hitherto framed is that, while
the latter are based on the assumption that study leave
is permissive and permissible, we consider. that in the
case of the Chemical Service such leave should be made
compulsorv Itis eesentlal for chemists to keep in touch .
with the scientific developments of other countries and to
- bring their knowledge up to date by frequently renewe:
contact with men of science and with the progress of
research in - other countries, We would, therefore,
proceed further in this direction than the recent despatch
of the Government of India, No. 363 of 1919, and would
make liberal study leave an 1ntegral part of the condi-
tions of service.

’ ,Study leave compu_lsory.

If study leave is to be made compulsory—and we
would strongly deprecate any negation of a principle
that -we consider fiundamental—the terms under which
such leave is taken must be generous and - attractive.
It is on this understanding that the following proposals
are framed :— : :

(1) every member of the. Ind1an Chemical Service
must have at least three periods. of study

leave during his first fifteen years of service,



[N each period . of sfudy leave must be for a
minimum period of six-months; '

(3) study leave should be on fu]l‘pay and should‘
count for promotion and ‘pension, a. lthough it
will not count as serv1ce for furlough -or for-

~ other leave, : s

(4)’a first class passage should be prowded to and
from India, and the actual travelling expenses
of journeys undertaken for the purpose of
study should be paid,

(5) fees paid to meet courses of study should be
relm‘bm'sed

(6) in the case of Indians who are sent abroad on

.. study leave, an overseas allowance should be "

" paid’ at the rate sanctioned for officers of

their age, In the cage of Europeans, no

overseas allowance will be granted -during the_

period of study leave spent in®the United:

Kingdom, but subsistence allowances should

be given if their studies aré carried out on

» ~the Continent, in Amerlca orin otheri'orelffn
countries,

and (7) study leave should be . combmed/wrch other
forms of leave and the period spent on-travel
from and to India should count as privilege

~ leaye or furlough, and not as study leave.

Our first recommendation is based on the eonsi- -
deration that it ‘is in the earlier years of his service,
while his mmd is elasti¢-and his intellect phable, that.
a scientific officer statloned in India should more fre-

quently and at more regular intervals be kept in personal

contact with European and American scientific advance-.

ment. While recommending, therefore,” that - three

.perlods of stud y, of at least six months each, should be
o3



tnade obligatory for all Tmperial officers in the first
fifteen years of their service, we would give it as our
opinion that it would be preferable that every officer,
‘save those who have been debarred from further
* promotion and who, we hope, will have left the service,
should be granted s1x months’ study leave at the end
of every ‘three years’ service m India, until” he has
reached the age-of 40.

TIn the Government of India despatch which-has
‘already been referred to, a number of recommendations
have been included. for the revision of the emstmo’ rules.
- With two of ‘these we are in cordial agreement, namely
‘that study leave may be givén in India as well as abroad
and that Local Governments and Adlmmstratlons should
_have the power of granting leave. -~

- 108. ‘We are not concerned ‘with the deputatlon
of officers for the study of

Deputat!on
special problems either within.

or outside Indla for such deputation is recognised as
service and stands in a different category from leave
granted for the purpose of study. We would ‘venture
to insist, however, that Article 85 of the Civil Service
Regulations® should be so modified as to permit of depu-
tation being ‘made on the full salary drawn by an officer .
at the time that he is sent on deputation,

104 In view of the recommendation that we have

f'. : - made for the free grant - of

. P“"‘?\fﬁ:ﬁ;}’f“d study leave, and in view of
the fact that an officer who

Joms at the age of 25, and retires at the age of 50,
will have earned hls pension after twenty-five years’
total service, we Would further recommend that mo
Qfﬁeer should in addition to his study leave, be entitled

*See Appendix III
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to more than three years’ prwﬂege leave and furlough
,durmg the course of‘ his service. -

-

Res1gnat1on

= 105 In h1s despatch No. 50 Fmancml of the 31st

~Tuly 1919, -the Secretary of
Conditions of resignation. “State has agreed that, with the,

exceptlon of probationers who have not yet -been con-
firmed, future entrants into the services enumerated will
not be entitled to resign their appomtments without the
previous sanction of the Government undef which they
are employed. - - '
" We have already suggested that oﬂieers of ‘the -
Chenucal Service should be seconded to_private firms in
order -to develop. industries, the expernnenta,l side of.
which they have worked out in a _research institute.: We
would also permit them to resign, either to join the firm
. for which they have worked out the process, or to start
independent. work. But we would, as.laid down by
the Secretary. of State, subJect such resignation to the
previous sanctlon of the Government under which-an offi-
cer is serving, ‘and would -include the Indian Chemical
Service in the revised list of services that are<in future '
to be liable to this condltlon ~

It is desuable, in the interests of India, that the
_ special knowledge of industrial conditions and-industrial
processes acquired by members of the Service should be -
placed at 4he disposal of manufacturers. It is also.
desirable that members of the Service should be encour-
- aged to pass from Government’ employment into commer-
cial life, where their abilities may -find further -
opportunity for improving and acceleratmg ‘the ins-
" dustrial development of India. We, therefore,, - recom~
mend that permission to resign and to enter private em-
ployuient should be given freely and ungrudgingly,
o5 -



CHAPTER XVIL
I_‘inancg.

106. We fully realise that the acceptance of the .
] - proposals we have made in our
Report must entail thé expendi-
ture of a considerable sum of money; but we consider that
the expenditure of this. sum should be regarded in the
light of an investment which, if the development of the
industries of India is at all commensurate with her great
natural resources, must yield an ample return by placing -
- the ‘country in her proper position among industrial
nations. - L

Estimate of .cost’

We have carcfully considered whether we could
give some es’cimate of the cost which is likely to be in-
curred by the establishment of a.chemical service, and
have reached-the conclusion that nothing can be done in
this connection until the Director General and the
Directors of Research have been appointed. It will be
one of the first duties of these officers to frame estimates -
both in regard to Tecurring expenditure for salaries and

working expenses, and to non-recurring expendlture for -
bulldmgs and equipment. -

107. Once the Research Institutes have been erected
and equipped, there. will be
" 1o dlfﬁculty in following thé
usual financial procedure, but wé consider it most
desirable that in every annual budget provision should
be made for a lump sum grant to be utilised for the
general purposes of chemical research in' relation to

mdustnal development. Among these may be- mcluded
, 96
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—

the establishment and equipment of pioneer- chemical
factories, the adaptation of potential new industries to
the unit factory scale and the pay of. specialv temporary
officers required for spec1ﬁc purposes, These grants
should not be subject to the usual accounts rules, but
should be open to use by the D1rector General and by the
Directors of Research when. occasion demanded. Tt is
only in this way that oppOItumty can be seized and the
right moment utiliged: -

Grants of thls-kmd_a;re made at present in certain
Proyinces, but they cannot, we believe, be drawn upon -
‘without specific sanction: for each item”of expenditure..
Procedure’ of -this nature involves consnierabie delay,
with consequent loss of efficiency ‘and retardation. of
progress. We would therefore 1ec0mmend that _special /
grants for industrial expeuments and ploneer Taetories
should be spent ‘at-the discretion of the Head of the
\Institute, subject to the submission of vouchers and.
to periodical audit. If this suggestion. be adopted,.
it should be possible to equip and run pioneer faCtOI'leS
on busmess lines and on a commercial basis.

© 108. We consider it mecessary that wider powers
- should be granted in the majter
, “of the appointments of special -
temporary officers. It will often happen -that, if the
services of the nghf: man, are to-be secured, it will be
necessary to make a decision at once and that there
will be no time to follow the usual’ official’ procedure
" for-obtaining sanction prier to his appomtment It has
been blought to our notice, that in one case a factory,
manager; who had been} ‘appointed. in antlglpatlon of -
official sanctmn, had left his ‘employment-before the offi--
cial sanction had been. received, and it is clear that, if

. the, Qhemlcal Service is to achieve the objects for Whlch
s / \ 97 B

-
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itis formed some method must be devised by whlch oc-
' currences of this kind ean be obviated. :

109 There is- httle doubt that the public announce-
ment by Lord Crewe that the Brifish Government were .
prepared to make a grant of one.million pounds sterling
for a period of five years in order to develop research in
connection with the industries of the country, has had a
marked effect on the attitude of British-manufacturers
.- towards research,and has imbued them with confidence

in the smcerlty of the administration in its desire to
assist.” There is also little doubt that the announcement
of grants for similar purposes by the _Imperlal and Pro-
vincial Governments ¢f Tridia would tend to engender a,
like confidence among manufacturers and intending
~manufactirers i in this countrv



" CHAPTER XVIII.
- Summary of Recommendations.

- The followwg recommendatlons are made :—.
(@)) That a chemmal service should be const1tuted

~ .(2)_That the service should be called the Indlan
'Chemical Service. :

(3) That the Service should be controlled by a
Director General.

. (4) That a Central Imperial Chemcal Research

Institute should be erected at Dehra Dun

under the, Director General of the Chemical

+ Service, as Director, assisted’ by a ntimber of ’
Deputy Directors, _

(5) That each Deputy Director should be in charge«
- = of 4 separate Department and that, in the
~ first instance, there should be four Depart:
- ments, (a). Trorganic and Physical Chemistry
(b) Organic Chemistry (c¢) Metallurgical
Chemistry (d) Analytical Chemistry. =
(6) That a Provincial Research Institute under the .
control of the Local Government - should be
erected in each Province near the chief seat of
Industry in that Province, and that each .
Provincial Research Institute should be under

a Director of Research.

“(7)- That the functions of the Central Impenal .
Institute should be as follows =— _
(z) to create new industries and to carry out the
development of mew processes up to the
¢ gemi-large 7’ scale, or further if necessary,

!
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( i) o investigate those problems . of a funda- .
- mental character, arising from the work of
- the Provincial Institutes, which -have been
transferred to the Central Institute by the
“Local Director.of Research in consultation
‘with the Director General. Such problems
will be those which have no apparent im-
- mediate practical importance, but which, in
the opinion of the Director General and the
Director of Research, are likely to lead to
discoveries of Fundamental industrial im-
portance aﬁectmg the 1ndustr1es ‘of ‘the

" country generallv,

*(4it) assist in the co- ordma,tlon of the work in

_progress-in the Provinges, bath by means of

~ -personal discussion between the officers of

the Central and Provincial Institutes dur-

ing the course of the tours made by the

Director General and the Deputy Directors,

and by means of -periodical conferences of
Provincial and Tmperial cofficers.

(2v) to carry out s_‘uch analytlcal work as mziy be
~ required and to correlate the metho,(:ls_ of
analysis in general wuse throughout the

country,
«

(v) to maintain a Burcau of Informfttlon cand
Record Ofﬁce, ) ‘

. and (vi) to issue such publications ds are cons1dered
necessary :

(8) That the functions of the Provmclal Research
Institutes should be as follows :—
(1) tomaintain close touch with theworks chemists

and with the works generally and to Woa'k
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out any problems wlnqh may be submltted~
to them, .

(w) to develop and place on an mdustrla,l scale new
* jndustries which have been previously work-
ed out on the laboratory and ¢ semi-large ’
scale.by the Central Imperial Institute,

(4ig) to carry out such other work as may be neces-
sary to establish and foster new mdustrles,
-peculiar to the Province,

( i) to carry out such analytlcal work of a chemlcal

character as may be reqmred in the Pro-
+ . vince, ~

and (fv) to erect and control sub-stations in such parts
of the Province as the development of
industry roay Tequire.

(9) That, under 8 (3) above, arr angements should

be made by wh;ch a firm supplymg a problem
should have the use of the solution for an
agreed period of time prior to its publication.

(10) That members of the Service should be lent to

# private firms as occasion démanded and,

-~ should during the period of their service be
pald an agreed sum by the firms. - - ¢

(11) That the Research Instltutes should not mlder-
take manufacture in competition with private
‘enterprise, but that chemical industries deve- .

* loped in accordance with 8 (4¢) above should
be handed over to prlvate fifms as soon as.
practicable. :

(12) That, whenever necessary, ‘experts® shoulci be
' employed to establish, chemical 'industries
based on known processes. (Paraglaph 85).



~ (13) That the work of the Central Imperial Insti-
: tute should be controlled by a Board of which
thé Director General will be Chairman and
which will comprise the Deputy. Directors-
and such other persons as the Government of
India may determine. o
(14) That the Central Imperial Institute should
‘have no administrative control over the Pro-
‘vincial Research Instltutes but that no ap-
pointment as Director of Research .should be

. ‘made without consulting the Director General.

(15) That the Director General and Deputy Direct-
ors should visit Provincial Research Iystitutes
periodically and co-ordinate the work done in
each.

(16) ‘That chemists employed at Provincial Re—

" search Institutes should be appointed in the
first insfance by the Local Government in
consultation with their Director of Research
and the Director General.

(17) That chemists so appointed. should be members -

of the Chemical- Service and . should be
. seconded for service under the Provineial
Governments and be paid by them.. -

* (18) That agricultural chemists should not at pre—,
sent be included in the service.

(19) That the relations of ‘the- Chemmal Ser-
vice to the Forest Department, the Ordnance
Department, the Chief Inspector of Explo-
sives, Assay Masters, the Medical Stores
Department, the Geological Survey and other
Government Departments employing chemists,
should bé as stated in chapters V and VIL.

 (20) That a Ministry of Science should be created .

as soon as practicable, (chapter XIII).
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‘(21y That recruitment to the Chemical Service
should be as described in chapter XV.

(22) That the Deputy Director in charge of ‘Analy-
tical Chemistry:should co-ordinate the me-
thods of analysis in use throughout India
and should act in an advisory capacity to the
various Provincial Government Analysts
who ‘should be attached to each Provineial
Research Inshtute

(23) That Provincial Government Analysts 'should
be under the -eontrol of the Directors of
‘Research and should take over the chemical
work now carried out by the Chemieal Exami-

. “per and the Government Test Honse.

(24) That the question of the comnection of the
Indian Institute of Science, Bangalore, with
the Chemical Service should await proposals

* from the Council of the Institute. :

(23) That the lbeaﬁnn and equipment of the Central
Imperial Chemical Research Institute should
be as described in chapter X. '

—

(26) That the location, control and equipment of
Provincial Research Institutes shou]d be as
described in chapter XT.

(27)*That a Bureau of Information and Record
office; a Librarv, and a Museum Should be
_ attached to the Central Imperial Institute and
to each Provinecial Rqsearch Institute.

(28) That the Central Imperial Institute should
issue publications as deseribed in paragraph
B S

. (29) That a Chemical Survey of India should be

carried out at the earhest possible moment,
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(30Y Thaf recruits for the Chemical Service should
be trained in the manner- deseribed in
chapter VI.

31y That ‘Members of the Semce should be

! .y seconded to the “Education Department and
to University Institutions if required, (chap-

ter VI) N

(32) That the Government of Indla should give
maintenance and equipment grants fo students,
to enable them to undergo the training in
chemical research required for recruitment.

(33) That the position of the Director General and
of Directors of Research should be as deseribed
in chapter XTV. .

(34) That the pay, pensions, leave and allowances
_of the Chemical Service should be as detailed
*in chapter XVL -

(35) That liberal grants, free from the customarv
accounts restrictions, should be given for the
initiation of the scheme and for the develop-
mient of industries through the medium of
Chem1ca1 Research. : N

(Signed) JOCELYN THORPE,
' & President.
»w . K.S.CALDWELL.

»  R.W.DAVIES.

» . W.H. HARRISON.'
»  P.C.RAY.*

»  J.L. SIMONSEN.

. . " » J.J. SUDBOROUGH.
J. L. SIMONSEN, - |

Secretary.

*Subjeet to a separate note,
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 Note by 8ir P. C. Ray, Kt,, CLE., DSc, PhD, FASB.

On principle T am opposed ab initio to the ereation
of an’all-India Chemical Service. At the earlier stages
of the foundation of the British Emplre, there was no
doubt need for the ereation of the Indlan Civil Service
and the Indian Medical Service, and, in the absence of
suitable material in India, for their recruitment from
abroad. Now after an interval of more than 160 years,™
under the enlightened auspices of the British Govern-
ment, vast progress has been made in the intellectual de-
velopment of India, We have graduates of the-local
Universities occupying conspicuous and: distinguished
positions as Advocate Generals, Judges,  Jurists, Sur-

" geons, Physicians and Scientists, ete., who can hold their
own against their confreres in any country in Europe.

2. India is par excellence the land of caste, and the
‘ services ’’ have become stereotyped into so many rigid
castes. - Naturally they are jealous of their vested in-
. terests, and are apt to fight tooth and nail against any
improvement or innovation which clashes therewith. So
glaring has the evil become that, in the considered opinion
of India, this unhappy country exists for the ¢ gervices *’
and not the *‘ services ”’ for the country. In short, the -
¢ services’”’ have become an anomaly, nay, a glaring
anachronism. A man brought up under the inelastic
and hide bound traditions of the ‘* service ’’ unconscious-
ly imbibes all its prejudices and is apt to become over-
bearing, arrogant, narrow in outlook and limited in his
angle of vision. The * service ’ system will have a de-
moralising effect as far as the spirit of research is con-
cerned. The men will have gorgeous vistas of pay,
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prospects. and promotion hefore them, and the pushful
and clamourous will try to gain the car of the Heads of -
the ““ service.”” Under such a regime, I am afraid the”
-spn‘lt of resear ch will not he properly fostered.

. -8. It has been urged that whlle big industries will
have trained chemists to carry on reqearoheq the results
arrived at by the ¢ service ”’ chemnts will be of benefit
to the small industries. But the davs of small industries
- are, T am afraid, nimbered. In these days of fierce and.
keen world competition. and of powerful combines and
trusts, industries started on a small capl‘ral W111 get short
shrift. . ‘ R _ .

. 4, The future industrial development of- Ind1a no
doubt requires a tralned band of chemists. But I douht
very much if the proposed institution of an all-Tndia
Qhemlcai Service will best meet the requirements of the
case. ¢ Service *’ men are apt to be easy going and secure
of drawing their monthly cheque they- cannot be ex-
pected to solve an industrial problem with that degree ot

-Zest and enthusiasm and personsl interest which a re-
search chemist, attached to an ‘industry, is expected to -
bring to bear upon the question., 'Let me cite an instance
based upon perqoml expériences During the exigenecies

‘of the recent war, the firm-with which T have the honour
to be intimately connected—I mean the Bengal Che-

“ miecal 'and Pharmaceutical Worksrwas called uvnon to
undertake, almost at a‘'moment’s notice,-the manufacture
on a large scale of many chemmah the supply of twhich
from abroad, had been cut off. Some of our chemists
proved equal to the oceasion in an incredibly short space
of time.~ They not onlv worked out the processes. but
improvised plant for the manufacture, among othel
chemicals, of magnesium sulphate, alum, ete., by tons

- ‘every day One chemist worked out the process for
106 ‘



' the manufacture of sodium thiosulphate, which extorted
my admiration. Another, who also rose to the occasion,
. intvented a fire extinguisher, which secured very large
orders from the Munitions Department. Now, had the -
-manufacture of any of these on a 1arge scale been left
to be worked out by departmental ¢ service ’’ chemists,
I think that immense delay would have been involved,
~ that the methods would have been found to be costly and
unworkable, and that much precious time would have been. .
lost in eorrespondence and eross-references. Depart-
mentalism is an arsenal of delay and procrastination, Its.
methods are apt to rurrin a groove, and, as it has no’hvmg
touch with any going concern, its ways degenerate into a
‘dull dreary routine, mechanically carried out. A re-
search chemist, who is in the ‘‘ service ”” of industry, is
put on his mettle. He naturally expects a share in the
© profits,or some sort of royalty; and he throws his whole _
heart into the work. Whereas a research chemist, who
is in the ‘‘ service ”” of Government, is-part of .a system,
which not- only makes havoc. of originality, but has-a
‘tendency to chill initiative and resourcefulness. In short,
work carried on through the agency of the ‘‘ service,”
converts  its votaries ~'mto lifeless’ machines.. .The
methods of such a ¢ service” will-be dilatory and
circumlocutory, ebpec1ally if the’ labora.tory happens
to be situated at a great distance from the firm which
wishes to avail itself of its services. ' In the_ proposéd
scheme, no doubt Pioneer Factories are suggested in con=
nection with -the laboratory. I believe the immense
<Jindustrial progress, which has beeh~achi_eved in England, -
and in Germdny, has been due mainly to the close associa-
tion of chemists with the factories and’the works. A
large manufacturing concern can at once set up machinery -
. and plant required for the purpoke, and can change or
- improvise- them according to the requirements of the
) : - o107 i )



case. The, phenomenal progress of ‘chemical mdustry in
Germanyzls due to the fact that the larger firms employ
‘as many as 150 or 200 chemists, some engaged in research
work, others in the actual manufacture. I doubt very-
much if the proposed all-India Chemical Service will
be of benefit to the country, commensurate with the heavy
outlay to be mcurred

5. My own y1ew is that'the best results would be
achieved’ by improving the teaching of chemistry in the
* Indian Universities. The want of a suitable and lucra-
tive career has hitherto stood in the way of capturing the
brilliant students for the pursuit of chemistry. Law,
Medicine and other careers have natura]ly attracted them:
- No doubt, the proposed chemical service, with the recruit-
ment to its cadre in India, will give a fillip to the. pursuit
of chemistry, But the ‘“ service ”’ cannot afford careers
to-all but only to a limited few. -Unless we can open out
* in India chemical industries, metallurgical operations ete.,
there is no chance of absorption™of a continuous flow of

chemists.

6. India is a country of vast potential possibilities,
with its abundant supply of raw materials, of animal,
vegetable and mineral origin,: and there is ample scope
for research work on these. When the Industrial Com-
mission made its recommendation for the creation of a
Chemical Service, the Reforms Scheme was in a nebulous
condition. Now that the bill has been passed and has
taken a. definite shape, with Provincial autonomy as its
corner stone and. Industry as a “ transferred " subject,
the raison d’etre for an all-India Chemical Service has
almost ceased. Kach Province grows on its own lines
and according to its own traditions ; some Provinces
are highly advanced ‘intellectually and scientifically,
others are again miserably Rackward and lag behind
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in the race. If you start a chemical research institute
in a backward Province, it will be something like putt-
ing the cart before the horse. Are people sufficiently
advanced to profit by or to utilise it ? - Under the Re-
forms Scheme, it will be possible for each Goverriment,
backed by the Local Parliament, to work out its own
industrial salvation. That the local genius of the people
plays a prominent part is best ﬂlustrated by the growth -

of the mill industry at Bombay. -The Parsees and the_ .

Bhattias did not await to be awakened to activity by
extraneous aid offered by Government Departments.

7. ‘Oue important point is apt to he ignored. Chemi-
cal industries naturally advance part passu with the
scientific progress of the- people India is not like
England where the people are practlcally on the same
level of civilisation, advancem,ent,and progress. Bengal,
Assam, Buma, Orissa and Chota Nagpur- are not on
the same intellectual level. - Now, how “will an all- India
chemical service benefit each of these Provinces ¢ One’
deplorable result will be that the backward Provinces”
will not be able to utilise its services, but European and
American exploiters will thrive at the expense of the
people—a contingency which the Government of India
itself deplores. In this connection I desire to,quote the -
'pronouncements of Sir Fredenck Nicholson, of Sir

‘William Clark, and of the present Viceroy. Sir Frede-
rick Nicholson wrote as follows —_ . )
 a o

T beg to record my opinion that. i the -
¢ matter of Indian industries we are bound to
* consider Indian interests firstly, secondly and .
¢ thirdly—I mean by *firstly™that the local raw
« products should be -utilised, by ¢ secondly *
.“ tha.t mdustnes should be mﬁroduced and by
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¢« thirdly * that the profits of such industry
should remain in the-country.” S

In the Vlceroy S Councﬂ Slr Wﬂham Clark announe-

" . ed that'* the building of industries where the capital,

~ control and -management should be in the hands. of

Indians ”” js ¢ the special object Wh1ch we all have in
view.” S

Fmally Lord Chelmsford has stated —

¢ We do not, want mere Indian capital, we

“‘ want Indian men and not Indian men only

“ as labour but -as leaders who will turn their

¢ attention to industrial enterprlse and equip

" themselves for a great 1ndustr1al reveneratlon
¢ in India.” g

8. The plan which natmally commends itself to me
is -that the different Provincia]” Universities should bé
_encouraged to strengthen the staff of cliemical teachers
‘and to attract brilliant young men by the offer of research
scholarships. Téchnological Institutes should be attach-
‘ed to each University.as an adjunct to the chemical and
physical departments. In these, tanning, dyeing, cera- )
mics, enamelling, electrical and mechanical engineering,
paper making, ete., should be taught. - If such Technolo-
gical Institutes are attached to the, Uhiversities, much
duplication of statf of werk, and of costly ‘machinery
will be obviated.

9. If you have to depend upon 1aboratory'expe1'i‘-
ments for the forming of industries, I am afraid we
shall have to postpone these to the Greek calends. I-
know, for instance, of a rescarch laboratory in India
. where soap manufacture was undqrfak,en on a laboratory
scale. ‘The product of this experiment has, however, been

found tg be of such inferior quality that it could not be
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“"put on the market. Besides the Bengal Chemical and
Pharmaceutical Works referred to above; I happen t&
be Chairman and Director of three or four other indus-
trial companies that have recently been started, namely,

the Bengal Pottery Works,.the Bengal Soap Works .and
canning and condiment and other works.  All these have.
been started with the help of experts trained locally or in
Japan, England Germany and America. The success-
ful tannery works of Sir Nilratan  Sirkar may also be
mentioned 4in this connection. The late Jamshedji Tata
‘also founded his colossal iron works with the help .of
technical experts imported from abroad. With the
.exception of the last named, the experts are all Indians

trained abroad, as I have said, and a very large number
of B. Ses., and M. Scs are being trained under them,

‘who will in course of time become experts themselves,

while even in the.Tata Iron and’ Steel Works, Infhans
trained abroad are slowly gettmg to occupy high posts
in the various departments requlrmg scientific. and“
metallurgical knowledge.

-10. Suppose you want to start a condensed milk fac—
tory in,a locality which comlnands the supply of cheap
milk, According tu the programme .sketched in the
Report, a baind of chemists will undeltaf\e researches on
the subject and make cxpel iments, by means of plants set
upona mlmature scale in the Demonstr ation and Pioneer
factories attached to the labor atory This will involve
interminable delay, and moreover it may be found later
on, though at a bitter cost, that the experiients perform-
eéd on a small scale will prove to be -commercially
unworkable and non-paying. Ifa company were to_be
started for the manufacture of condensed milk, its
management, instead of relying upon the precarigus help
offered by the Chemical Sgrvice, will secure an expert

and a foreman and the necessary plant from, say, SW1tze1‘-
m
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Yand and at once start the works Under these experts
Tndians. w111 be trained in the processes of manufacture,
who will take the place ‘of the imported specialists, as
soon as the engagement of the latter has expired. =

11, One. ObJ ectlonable Teature of “the proposed
chemleal service is that the Director of the Provincial
Chemical Research Institute will naturally resent inter-.
ference ‘or control” flom the Director General as grand-‘

"motherly advrce, although such control is euphemlstrcally
- camouflaged tinder the terms ¢ eo- -operation and advice. ”’
_ ‘Another drawback is the multiplicity of highly paid posts
e. g.; the Director General, the Deputy Director General,
the Deputy Directors and the Provincial Directors of
Research. .Such a series of posts tends to formalism and
is antagonistic to-true research, which thrives best in the
secluded atmosphere of the laboratory, untrammelled. by
vexatious interference from outside. I therefore doubt
whether the suggestéd programme of tours is calculated-
to promote research, and I consider that the ¢ost involved
in the high expendxtule that Wlll be i incurr ed in toul ing
will provide. 10 adequate 1ecompense R -

12 With the. progressin chermeal educatlon in Indm,-
‘ qualified chemists will be turned out in_numbers who will
‘be ‘readily absorbed by the chemical mdustrles which are
sure to spring up in course of time.

13 Iam opposed to thecreation of a chenueal service
“corps. Recruits though selected from Honours’ men are
s0 many dark horses. Duling the last thirty years, I have
~been’a teacher of chemistry and I have noticed that
Hopours men; and éven first class M. Ses., do not turn ou -
always to he successful researchers. A researchcr like a
poet is, to a certain extent, born and not made., Very few

men can. catch the real inspiration from the teacher.
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Thus T have often noticed that first class M. Ses., who
have been offered research scholarships of Rs. 100 per.
month, have run away from the laboratory the moment
they have got the offer of a *“ service ” dangling before
their eyes The filling of the rank and file of the
“ service ”’ by ‘Honours’ men properly apprEn‘tlced to -
Research Chemlsts does not augur well for the successful
continuity of a'race of research chemists. 1 have already
- said that the diffusion of teaching in pure and. apphed
chemistry will be best: secured by improving the: staff of
1he Un1vers1ty,Profes‘sors and the importing of techno-
logical experts from abroad. For these posts the very
best men should be appointed either permanently or for
—a term of five years (as first class men will not eare .fo
_come out on permanent service) and, under them,
meritorious and bnlhant students should be trained as
apprentlces . o

14. Tt is true that the Committee suggest that the*
inefficient-should be weeded out ; but this will be found
unworkable .in actual practice. Once & mian -has beén
taken in, as in the Indian Civil Service, he must be provid-
-ed with a job and promoted according to seniority. All .
that you can do is stop his proinotion when he draws the
pay of Rs. 1 (),00 The creation of a Serwce means,
_in short, 'that we have to run the department w1th the :
hclp of good bad afl indiffer ent men.

. 15. T-am Uistinetly of opinion that the chemieal
hierarchy, which it is proposed to ¢reate, will be a fop
_heavy arrangement. It will be an expensive luxury..
" The erying need of the country is primary, secondary and
even higher education. . The Government of India has
“not got an inexhaustible Fortunatus’ purse and, when
it cannot’spare money for these indispensible purposes,
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it is scarcely justified in ineurring such heavy fresh
expend1ture " ‘

~ 16. I need not’ proeeed further T hope T have suffi-
ciently indicated that the installation of a chemica] bu-
reaucracy in all its glory is by no means a need devoutly
to be wished for, in order to. secure the inddstrial
" regeneration and salvation of India. The Report states
' at the outset ¢ that a large proport1on of the written"
‘ evidence is definitely in favour of the formation of a
¢ Clhiemical Service.”” This is true, so far as it goes:
Whether amatter of such importance should be decided
by a mere show of hands, is quite another thing. I find™
at any rate that. I-am fortified, in the position I have
‘taken, by the reasoned and most cogent arguments of the -
following gentlemen, each and all of ‘whom are entltled
to speak with authority:— - RN

* 1. Dr. H. H. Mann, Dlreotor of Agriculture, Bombay

2. Hon’ble Mr. J. G. Covernton, C.LE., Dlrector of
Public Instructicn, Bombav

\3.,Rev Dr. D. Mackichan, Pr1nc1pal Wilson College,
Bombay

4. Mr. F. Lew1so]_n,. Revenye Secretar) to the Gov- |
"~ ernment of Burma. \

5. Rai Bahadur Ganga Ram, ¢.LE., M.V.0., Lahore.

6. Tala- Ruchi Ram Sahni, ®ate Professor of
'Chemistry, Govémment College, Lahore.

7. Mr. 8. M. Jacob, Director of Agriculture, Punjab.

8. Mr. B. H. Wilsdon, Agncultural Chemist to Gov-
ernnient, Punjab. -

9. Rai B. N. Das Bahadur, Professor, Dacca College

10. Mr. M. Balaji Rane, Proféssor of Chemistry,
Benares Hindu University. :
ug



- 11. Mr. C. F. de 1a Fosse, Director of Public Instruc-

. tion, United Provinces. ) -

ki

- 12, Mr. H. O. Kershaw, Professor of Chemlstry,
. Presuiency College, Madras. : -

Al

17, In conclusion, I desire to state that although T
consider that the days of Government Services aré over
‘and that the development of industries by the agency
of a Government Service is not, the most suitable way of
dealmg with the problem, yet 1 agree: that, if a Govern—
ment Service is constituted, the proposhls of the Com- -
auttee represent the best method of constituting and
‘carrying on such a service. Itis for this reasbn that I
Jhave attached my signature to a report with the ma.jo'r
portion of which I am in substan:mal agreement. The
- essence of the new scheme is-the section on recrmtment,
which has been drawn up- by the d1st1ngu1s!1ed Pres1dent
himself and iully endorsed by my colleagues. The prin-
ciple that recrmtment for the Indian Services must be.
made in India is one which-I have long upheld hitherto
without success. I shall be satisfied if this principle
finds acceptance as a result of the Committee’s report,
for it will afford a splendid opportunity to the youth
and talent of India and will glve a vigorous nn]zetus to.
the pursuit of my iavom 1te scienice amonost my country-
men. -

(Signed) - /P: C. RAY.
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APPENDIXI .

Evidence of Major G. H. Willis, C1.E., M.V.0O.,.
M.I. Mech. E, R.E., Mint Master, Bombay.

)

My views on this question are coloured by my
strong conviction that the Assay Department should:
cease to exist as a separate entity and that it would be-
a considerable economy and tend to better administration
if the assayers formed part of the Mint staff, their techni-
cal reports being submitted unedited by the Mint Master
to Government with his report. If this were accepted,
it might be that a_Chemical Service as proposed could
supply assayers to the Mints as required, some of the
Jjunior chemists of the service beirg éncouraged to quahfy
themselves for appomtment to the Mint as vacancies.
occur. Some arrangement of this sort would be of
great value, as with the present-small establishments,.
leave or sickness vacancles, coinciding with heavy work
in the Mints create great dlfﬁculty

Since it is essential that assayers should be men of
integrity and meticulously accurate workers,. the terms
of recruitment should be such as to ensure this. As
regards control, they shéuld, in my opinion, be under the-
Mint Master for all administrative purposes, but should’
be entitled to correspond direct with the head of the
Chemical Service regardmo technical matters and re-
garding their connection with that service. The head!
of the Chemical Service should be responsible that the

Mints are kept supplied with the numbers of assayers-
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sthat the Mint Masters inform him are necessary up to
ithe estabhshment ‘sanctioned by Government. Ordinari-
- My an assayer should find his whole career in the Mint
. when oncé he has joined that service permanently

/ As far a$ the Mints are concerned a centrally located :
tinstitute would be suitable. In busy times such a
iresearch institute might be of the greatest use to the
- “Mints, singe the assay work is often so heavy, that the
JAssay Master and his staff are unable to do the miscel-
'laneous analytical work which the Mint Mastef requires
- *£or the efficient working of the Mint.

»
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APPENDIX II.

Note on an intensive engineering course for chemists in
the proposed Chemical Service by Mr. C. Graham
Smith, A.C.G.I, AMICE, Professor of Engmeer-
ing, College of Engmeermg, Poona.

I was impressed with the arguments of the Commit-
tee that came to the College of Engineering the other day,
in which they considered that the cliemi§t could learn all
that was necessary in a short course covering a period of,
say, six months. I have discussed the questioh with a

-number of men, and none of them considered that a course

of six months was sufficient, but on examination they,

- came-round "to the conclusion that what was required
could be done in the pemod already stated.

The tlme avaxlable mlght be d1v1ded’ more or less as
follows:— %o T,

-,
"y -

s 15 per cent. carpentry.

35 per cent.- engineering shops,
smlthy, ete.

Toral, . 50 per cent -shops.

20 per cent. sketchmg.

.30 per cent. mechanical and
elementary drawing.

Torat .. 50 per cent. drawing.

" Graxp ToTaL . 100 per cent.

It should be noted that the sketching and drawing

should be combined as much as possible, and these

allocations cannot be adbered to rigidly. It is only put
19 -



forward as a guide. For example, a student might be
required to measure up some engine detail, make a
sketch of if, and from his sketch produce an engineering
- drawing. : - : L

A man witha natural aptitude for this kind of work
might do all that is required in less than six months,
but one with none would require longer.

Design should not be included in this course as it
would or might lead to the chemist encroaching on the
sphere of the engineer. Design could not be taught in
the time, and the chemist does not réquire o be able to-
‘design. - - -

.

It would be desirable, perhaps, t6 include a few
lectures on materials of construction. '

With six months devoted- to drawing and shops it
will be seen that the total number of hours spent on this
work in six months approx1mates to the time spent hy
College of Engineering students in dravnng and is more-
than they spend during the three years’ course | in the
shops Thus —

.6 months x 4 weeks x 6 days x 3 hours per day = to 432
hours.

" Tn the workshop the- sub-overseers get approxi-

,mately — :

3 years X 9 months X 4 ‘weeks X 6 hours per day = to 684-
“hours, ~ .

This is roughly as 2:; 3 and should be sufficient.

Tt should be remembered however that we Would
beé dealing with a much better class of students, and one

with a really trained mind. -
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APPENDIX III

Extracts from the Civil Service Regulations referred to
in paragraphs 37, 93 and 103 of the Report.

Article 89.—If an officer is transferred to duty which
s such that he retains no connection with his own
ippointment and which there is reason to believe will
not terminate within three years, the Local Government
may, if it thinks fit, suspend his lien upon his own
appointment altogether, and fill fup that appointment
substantively, reserving only the right to reverse the
irrangements thus made in case the absent officer at any
time reverts to his original appointment.

Article 459 (b).—Officers, other than ministerial,
who have attained the age of 55 should ordinarily be re-
quired to retire, and should not be retained in service
exeept where unquestionable public grounds for retention
exist, and there is no doubt as to the physical fitness of
the officer.

Article 85—An officer of Government, whether paid
from General Revenues, a Local Fund, or in Foreign ser-
vice, who is deputed to, or detained in, Europe on special
duty, is entitled to not more than two-thirds of the salary
which he would draw were he on duty in India.

L55C8C~2,100--8-4-20—~GCPS
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