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The following are the terms of >eference of the Committee:-
(1) To assess the requirements for differ•nt grades of scientific and techni

cal manpower, taking a comprehensive view over a period of the next ten 
years, of the needs of Government {Civil and Defence), of teaching and research 
and of industry, agriculture, transport, medicine and ot.her fields dependent 
on the use of scientific and technical manpower; 

{2) To make recommendations regarding action to be taken during the 
next five years to meet these requirements, in particular with reference to:

{a) the immediate improvement nnd expansion of facilities for scientific 
and technical training in Indian universities and special institu
tions, 

{b) training overseas in scientific and technical subjects, 
{c) the promotion and development of scientific and technical research, 
{d) the utilisation of scientific and technical manpower, and 
{e) the maintennnce of a register of scientific and technical personnel 

to facilitate their utilisation to the best advantage. 
At its third meeting held on the 22nd and 23rd August, 1947, the Scientific 

Man-power Committee adopted the following report prepared by its sub-com
mtttee adumbrating measures for the immediate improvement. and expansion 
of facilities for scientific and technical education, researc·h anrl training. 

S. R. SEN GUPTA, 
Secretary. 

Scientific Man-Power Committee. 
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INTRODUCTION 

At •ts explanatory meeting held on the 12th and l~th Mnv 1!1"17, t.l1P 

Scientific !\fan-power Committee came to the conclusion that the· nvnilnble data 
on which to base the Comn1ittee 's work wpre inndt>qtmte nnrl that. a c•onsitlt•r. 
able amount of information, both qunlitntin._. mHl quantitative. requin•rl to he 
coltected before the Committee could lwgin its work. ThL·.v thonght thut tht~ 
collection, sifting anrl collef'tion of such dahl C"oulrl hP nnule ~pt>t>rlil_\~ onl.v if 
the Government placed at the disposal of the Committee 15 officers on special 
duty" The Government have been good enough to sanction ten posts but 
owing to certain nrlmini~trntiw· <lifficultit·s. nrisi11g mninl.v out of thl' prPst"'nt 
constitutional chnngPs, it has not hePn po~sihiP to fill tllf'gp posts, PXCPptin~ 
one and that also onh" n few dn\'S hnd<. \!ennwhile the health of the Chnir
mun, the latP Sir Sl;afnnt Ahn{f•rl Khun. hncl tlt-•tl·ri~>rnterl ~Tt•atlv nntl nt hiR 
request, Sir Shnnti Swnnq1 Bhntnagnr ('OJNentt'tl to H('t ns thl' 'chairman of 
the Committee" 

Sir Shant.i SwRntp Bhntnngnt· ha~ F:incP bt•Pn uppointt•d ('huirnum in plnt'e 
of the late Sit· Shnfnnt Ahmed Khnn with etlo·d from the 2:1nl .Tulv 1\lll. 

On the 7th July, 1!147, the acting Chuinnnn "'"s reque<t.ed h:v the Govern
ment to let them have by the Mh of August. at the lutest. an 'Interim Ho·port.' 
bosed on uvailabl~ information. however inadt>qHntt-•, rt-commt•tHlmg HIC'nli"ur··s 
which should be giYen the highest priorit.~- nnd initinted within •ix mont.h• in 
order to n1eet. to some extc•nt at. lt>m~t. tlw shortn,gt> of sciPntific and t(•chnirnl 
personnel-a shortage which is admitted on Rll hnnds. 

In viPw of the m·genc,v of tlw situation. Sil' Hhnnti ~h\"fli'HP Hlwtnngnr n: .... 'TPPtl 
t.o undertal;~ this work. A Sub-Committee consisting mainly of the local mem
hPrs of the l\.luin CoHnnittc>e wns C'On~titutPO nt thP in~tunrP of thP novPrntnPnt. 
The purpose of the Sub-Committee was to formulate certain interim recom
memlations. prompt al'tion on whil'h on tht> pnrt of thP Government rould 
pave the wn.v to meet.ing- pnrtiully thr ~,-.ient.ific- nnrl tt>chnical mnnpowt>r 
•hortage. The Sub-Committee consisted of:-

Sir S" S" Bhatnngar, F.RS. (Chairman). 
Rai Bahadur A" N. Khosla" 
Dr. J. N. llfukheri•·e. 
Rao Bnhadur Dr" :K. C. K E. Raj;L 

Dr" J. N" Rny" 
Wing Comdr. H. Singh. 

l\fr. D" N" Wadin. 
Dt·. S. R" Sen Gupta" (Se<"retar.v). 

and had before it the followiug terms of reference:-
To advise the Government of y,Jill:l- (Jii- nu•nc::TTTP~\·hich should ht> p-iven the 

highest priorit .. v and initintive within the next six months in respect of-
(a) the immediate improvement and expansion of facilities for scientific 

Ami tet·hnicnl training in Indinn univPrsities and in spt•ciul in!-ititu· 
tions; and 

(b) the promotion and develop111ent of scientific and technical re•earch. 
The Sub-Committee held its first meeting on the lflth Julv, Hl47, and cam< 

to the conclusion that the be•t method of tack!in~ the task befnre it "'ould 
be for each nu•mber of the Committee to prt·pare a note on tht- suhjr~ct or 
subjects with whiC'h he wnc:; eonrernPd, sug~t>!':tin~ what progTnmrn11 of trAin. 
in~ rould he initintf'cl within thP nt:>xt ~ix months, t:1king dm11 note of the- f'XiRt· 
iu~ ffleilities for educ·ation. training and resPRrch, l\"ith a view to improving and 
developin!? them and using them tn their fullest extent" Ther,.aft<>r. thA Ruh
C'ommittee as a whole could consider the facts thus presented and formulate 
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••commendations. The members accordingly prepared the following notes, 
which are given in Part II of the Heport :-

Sir S. S. Bhatnngnr-Training of personnel for scientific and industrial 
research and for industry, 

llai Bnhadur A. N. Khosla-Progranuue for J'rovision of facilities for edu
cation, trnining and research for engineering personnel which can be 
initinted within the next six months. 

Dr. J. N. Mukherjee-1\feasur<'s which can be implelllented in the next 
six months for spPeding up eduention, training and resenrch in agricul
ture and allied subjects. 

Rno Bnhadur Dr. K. C. K. E. Raja-Training of health personnel. 
Dr. J. N. Ha.v-Hequirements of techn'cal and scientific personnel for indus

trial development and their training prognnnn1e. 
Wing Comdr. H. Singh-R. I. A. F. training, research and development 

in collaborution with civil institutions. 
7\Ir. D. N. 'VodiH-Progl'annne for provision of facilities for education, train

ing und rPsenrcb in Geolog~· nnd 1\Jining which can he initiated within 
the next six months. 

Dr. S. H. Sen Gupta-Programme for the improvement and development 
of highPr tt>chnical erlucution. 

These notes were considered by the Sub-Committee on July 25, 26, 28 and 
August 3, 1947, and the Sub-Committee's findings and recommendations are 
given in Chapter I. A brief summary of the Sub-Committee's recommendations 
is given in Chapter II. 



CHAPTER I 

PROGRAMME 
SION OF 

FOR THE IMMEDIATE IMPROVEMENT AND EXPAN· 
FACILITIES FOR SCIENTIFIC AND TECHNICAL 

EDUCATION, RESEARCH AND TRAINING. 

1. In ord~r to maintain the clost>st possiUie rt'llltion bt--tween tht· tenus 
of reference before us and our find;ngs an'll recomliH'tHlations. we hnn~ found it 
convenient to report under distinct n1ain headings, viz., Education, Hesf'arch 
and Industrial Training. It should, however, be mentioned that the subje..ts 
are so interlinkecl nnd hnve suP-h rlose bem·iug on e;leh other that an.v hard 1111d 
fast dt>mnrcfl.tion cnn neither he lllHtlt> HOI' is clt".:irablP. \\'c;> also llll'lltinll thut 
owing to the limit-ed nmount of infonn;~tion nvn;lahle to us ns wPII us nur 
cognisance of the present scarcity of C'apital gootls, building mlltt•rinls. de•. 
we have exerci~ed consi•dernble caution nncl rt>strnint in fornmlnting our rt·t'Oill· 

tnendations. 

SECTION I-EDUCATION 
2. Although we did not haw• up-to-dntl' ~tntisti('s, C'OlWerning tht· nnnual 

output of scientific nnd technical per~onnt:>l fm111 in~titution~. wt• hncl lwforP 11~ 
a certa;n nmount of information, which iF> nt>C'e~~nrily slight}~· out-of-<latP. \rA 
reproduce below the figures C011Cf>rning the whoJe of nritish JtHlin for tJH• _YP:Jr 

1940. 

Students pns~ing the variou~ t>XHminntio11s 

Mntriculation or its equivalent 
Intermediate Arts . 
Interml?'rliate Sdf'nC'e 
B .Sc. (Pass) 

R.Sc. (Honours SC'hool) 

.. M.Sc. 
MOO.ical De~ree 
Agricultural Degree 

En~ineering (Civil, Mechanical & Elt"ctrical , :\lining and lletallurJry) 

ID,onu 
5.453 

!!,HID 

3~9 

42K 

875 

203 

Degrees 638 
Doctorate (Arts, Science, Medicine) Degrees 3H 

The8e figures re\·eal the inadequac·.v of the HNO output. \\'e hnve no rt·n~on 
to suppose thut conditions have changed to any grt>at extent. 

3. Basic scientific education.-.-\ substantial iuerense in thP fncilitit·.., for 
education in general science up to Intermediate Science and B.Sc. standard& 
is clearly an in1me-dinte necessit;y so thnt the output from tllP~e l'our..;t·~ uun· 
be adequate, in quantity ns well as in qunlity, to fee<l the profe~sional niH} po..;t. 
graduate institutions, which it will be neres:-:ary to improve, expand und rnulti
ply to meet India's immediate nnd future Jl£>P1ls for sciPntish, technnln::!i"'t~. 
engineers and medical men. 

4. Double Shift.-\Ye have considered in this l'OIHH:•ction, as an iuh•rirn 
!.!leasure, the possibilit.v of running double ~hift~ in ('ollegt•s. \\"hilt> the doubiP 
shift s~·stem would certain!~· help us to tide owr the present <litlicult.v ol prn
viding add:t.ionnl teaching accoltllnodntion nnd J•Prhaps nclditional Pqui(Jtr•f·nt. 
we cannot whole-heart.edl~· support its ndoption. \\"e nre ::!iven to mHlt·r.,.tnntl 
that during the war the double shift S_v!"tt:'m was ~in·n n trinl in ROBtP plal'f'G: 
but was not altogether a success. Teaching ~houlci hnve sufllciPnt )£>isure 1111t 

only to prepare lectures, correct home work and lnhorator~ record hook ... Pk. 
but also to keep themselves up-to-date b~· rea<lin~ eurrent lit~rature onrl lnt .. •t 
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h:xt bool\~. Although educntionall.v un~uund, we, in vie\~· of the present emer
gt~Jie.)', r~.::comuiend, only us uu interit.n mensu~·e, the IntroductiOn of. double 
"hifls in such institutions wlH~re there 1s u certam Hlllount of spare eqmpment, 
providl'd a colllpletcl,Y new ~l~t of staff is engaged for lecture un~ laborat.?ry 
work in the second shift.. The Uovernment should. wherever the mtroduct10n 
of the dou~le shift svstet11 is considereu feasible, come to the aid of the institu
tions if nl'ees~nry bj-

(n) bearing a shnre of the expenses on staff salaries and contingencies, 
und 

(b) ussisting the institutions in the procurement of equipment aud build: 
ing materials. 

5. \Ve note with regret thut. not much progress bus been made in_ th_e e~tah
lishni~>Ilt of Technical High Hchools. We strongly urge the Provmctal Gov
<'1'111111-'nts, etc. to conn-•rt without d( .. Ja~· ~o111e of their txisting ordinar.v H1gh 
Hchools to 'fechnicul High Hchools, nnd to simu1tnneously proceed with. the 
<•nrlv estublishment of new Teclmicnl Hi~:h Schools. We nttuch considerable 
IIP!;ortan('~ to tlw cstublisluuent of a lnrgP nu1nber of institutions of this t:rpe. 
For, the produets of these institutions ure likely to be better fit.ted to take 
to scientific nnd technical occupntions. AE the estnbli~hment of such schools 
will reduce the total schooling period as prepm·ntion for professionnl courses 
In· one venr, It will nlso lt•nd to nn i11cl'ense in ti1P nvnilnble material for arlmis
~-:ion to· the profe:-;s;ionnl unrl scientific inst;tntions. 

Hiyhf'r 5cicnti/ic J.:ducation.-While we are pleased to note that the 
Cerrtml lTniversitie~, viz., Aligarh, Bl~nnres aurl Delhi, are being de\eloped to 
pmviclt• wiclt·r fnrilities for higher ~cientific t.>rlucation, we feel at the same time 
thnt there is need for de\'elopinl( nlso the scientific departments of other universi
tiP~. ('~peeinll;v tlwir po~t-grndunte departments, so that an adequate number of 
fH'il'ntitir> personnel with Honours and 1\I.Sc. qualifications may be forthcoming 
for teaching posts, for service as specialists. for research and training it, the 
Nntionnl Lnhorntories and in industry; for example, each of the proposed Higher 
Tec·hnirnl Institutions is likely to require over 600 teachers and the National 
Lnhomtorir>s would rt>quire morP thnn 600 men ·wit.h ~necinlis:.e·-l Clllnlificntions. 
Tlwr~ is nlso the need for a larp:e number of scientists to provide the expanded 
fnrilit.ie-. for Pclncntion in universit.ies nnd otht=>r institutions. \Ve, tlu•t·eforP, 
rrrotnmC'nrl thnt the Centml GovPrnment should. r-ome to the nirl of nll uni
Vf'l'sit.ies h~ givint:r thflm suitnhle finnncinl nnrl otht.>r n~sistnnce to pxptmfl their 
post.gmdunte departments. 

7. Geological Educ.,tion.-Tn pnrt.iculnr. we strong\~· support tlw rerom-
11\f'IHlntions of thP Ot>ologi(•nl F.duratiou CmnmittPP nnrl un~e thP f1o,·et·nmPnt 
to giv~ effect to these reronnnenrlntions immediately. so that trnined geologists, 
lltlPrpHltE' in nmnlwr, ~nv nhout. RO rwr VPnr. for the tt~nchinr of geology nncl for 
thf' ~nn·e.v nnd clevf'lopment of the mineral rAsonrces of Indin, mn:v become 
nvnilnhle: for pxnmple. t.hf> C1f'nloa-ic>nl RurYt.>~' of Tnrlin nlone trill require within 
thE> next hro m· thrf':f' :''f'nt's 1.10 gpologi~h~. 

A. In regm·d to the trnining of gf'nlog-i~ts, t.lwrf' is one ~nprinl n~nPct which 
"'llmot hP pn.;,:,~erl ovPr. The PrlnC'ntion of n wm·ldng ~eolo!!i~t i~ rliffPrPnt from 
thnt rlf nn'· otht.>r sriPnt.i~t. A. sy.;,:,ternntie fif'lfl t.rnininrr for111s. tPl es.;,:,entinl nnrt 
of n geolol'ist.'s educnt.ion. This· kind of instruction could hardly be provided 
hy uniYP''sitiPs nnd rollf'£"PS. " .. p unclr~rstnnrl thnt, the (h~nloCTic>nl Run·E'v of 
Tnd;n will •non hnve ndequnte •tnff to heln edncntional institutions bv opening 
fielcl t-l'nining rnmns to snnpiC'mPnt. the erluC'ntion of our geolo~-grnrluntes. 
·w·P rrromrnPnrl t-hnt tlw (h•ologirnl Ruryev shoulrl inC'rPnse tlw nmnhf'r of thP''" 
fh•lit hn;ning rnmns in nrclf'r to h'nin nt 1Pnst !l0""geologist~ nnnunll~ for field 
work (For dt't.nils •eo Mt·. "Wndin ·s Note). 

9. Enj!ineerin!( and TechnoloP.ical Education.-Tn v;•"· of th• III'PPrlninh· nf 
thP extent. of development of Tndinn industries during the next few years and as 
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u consequence of the inarlequncy of iufor111ation o\·niluble to u~. we ure unnhlt• 
tv assess with rensonnble exactitude the requi1·ement~ for tl'<"hnieal JH:'l"somwl 
during the next four or five yeurs. In till" nhst'IH't• of otht·r tlnta, tlh' onl~· 
\\'BY in which Hll approximate assessment cnn lw ntade of our inllm'\liut~._• re
()Uirements is to annl,vse the new cnpitnl flotntion nllowed by tlw <lon .. rnmt•llt 
and to infer from that lllllia 's requirements for tel'hnieinns. The tnhle lwlow 
gives the positiou of new cupital issue~ for sonte of tht> vnriou~ indu ... trit~s ~illt'f' 
Januarv. H)-tfi. In tlw lnst colunm is ~hown tlw 11\llllht•r of ncldifonal tt·t·hnit·al 
personi1el that would be required for the successful running of tht•se indnstrit•s. 
The technical personuel have been de,-ided into three catc'g-'ries:-

• A'= Experts. 
'B ·. = Technicinns with superior qunlifientions. 
'C' =Lower grade technicians including mechnnic~. 

Industries 

R~. 
1. Glass and Cerami<' a 21:1 )CI 311 200 
2. Chemicals & Drugs . . . . 570 20 IOU 250 
3. Soap and oil (excluding edible= oils and Vanas-

pati) . . lin 8 Ill }()() 

4. Rayon and Art silk 40.:? 6 311 2110 
5. PapM. Board, etC'. 2NJ In au J,"iO 
6. Plastics 50 ICI 4CI 241() 

7. Leather N5 5 I :1 3~ 
8. Cemf"nt 41i:i HI :?n RO 
9. Woollen 1:17 IIJ :w IHU 

10. Rubber 117 7CI 94 t"" 
II. Engineering 1,242 25 1;')(1 1,0110 
12. Electri<'al . 910 :;!;) J,;n 300 
13. Non-Ferrous Metals. u• 6 4;"; 2:)H 

14-. Machine=tools 1'''' IOU 411U l.ttOO 

10. It is worth noting that the new capital issue allowed since l\l46 is ubout 
Rs. 47 crores whereas the totnl capital invt'sted iu ot'!{alllSt'(l industrv up to the 
vear 1937 has been estimated to be about Rs. 80 ct'Ores. It is, therefore, clel\r 
'that since 1046 the capital issue for iudustrv has inereust>d h.v nbout flO%. \Ve 
are informed thut since the last Budget .Session of the C'entrnl LeJ:[i,lature there 
has been a considerable falling off of application from industr.v to start new lines 
of mnnufacture and it is, therefore, not possible to foresee whnt would be the 
re.quirements of inrlu!;try.· for technieal pt•r.,.omwl unit's' tlw prt·cist> indn!--trial 
poli<"_,. of the Centml Oovt>J'mnent is ch·ti.nit .... ly known. Tlu·rp il". },,,wt•\"f'T, 
f:n·r~· rPason to bPiieve that the h•mpo of ('Hpitnl invPstnJPilt in inclu!-'tr.v is likt·l~ 
to be faster in the twar future provic1f"tl tlw Cio\"PTilliiPilt nclopt n lu•JH'\"olent 
policy to fo~ter the growth of inrlustr~·. 

ll. Tht- presPut (lfl.tfl) output of grntluntt•s in t'llgint•t•rin~ :nul tt•f•lln,,Jo:..•y is 
estimated to be ss follows:-

Aeronautical En,IZinf"f'rin~ 
Arrhitecture and Buildinl!' con~trudion 
Civil and ~funicipal En,~Zineerin,IZ 
Chemical J..:n,lo!ineerin,IZ and Chemit·al Tf"d,nolo~)· 
Elf"ctrical Enginf'f'rin,IZ 
:\IerohaniC"a) Engineering 
~fetallurgy 
llining . 

Totti I 

4f\7 
244 
2-i!i 
2 ... ,~ 

27 
27 

1,343 
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12. From n compnrutive study of the figures for the present output with 

those for the immedinte requirements of industry alone, leaving aside the re-· 
qui1·ements of Governments for their contemplated large-scale public works
we have come to the conclusion that we have to plan for at least a four-fold 
increase in the output. of all categories of personnel, if we are to meet our 
needs for the next four cr five years. 

lB. We have clt•nlt with the question of trninini! of ·A· grade technicinns, 
i.e., expl•rt~. in t.Ub~f'quPnt :-ertions dolling with Research and Training. In 
the tnntters of echwntion in engineering HJHl technology, we, therefore, recom
Jll('nd a short-tPrm aud a long-term progrnm1ne both of which require to be 
initinted within six months. 

1·1. Short-term programme.-l'ncler the short-term programme, we recom-
1lll'1Hl tlw n<loption of the following five measures:-

I. Intr<Hluetion of an intensive twelve month training programme m co
.(lpPration wit.h indus.try. 

II. fntrocluction of three-year degree course in engineering. 

I I I. J ntroduetion of clouhiP-"hift system in engineering colleges. 

IV. t•f't> of scienee departments of university colleges for the in:-:;truction 
-of enginePrii1g stmlents in science f\Ubjects_ 

V. Elllplo_ynJL~nt of t>Xperts to m~sist in teaching. 

\' 1. I lll}ll'OYPllH:'llt of salaries of teachers. 

Li. (I) \Ve recommeml the introduction of an intensive 12-nlDnth training 
progrnmme for l\I.Hc. 's and grRduntes in chemical technology to be run on co
operative bnsis, between different universities and relevant industries. \Ve 
feel that smne of t.he existing institutions, if assisted with suitable grants, capit.al 
und recurring, toihould he able to impart short-term courses to the technological 
!tl nduntes, who cnn tlwn be placed in appropriate factories for practical training 
for n furt.her period of six months. }'or example, an ordinary M.Sc. graduate 
iu nppliPrl chemi~try cnn be trnined in educntionnl inF<titutions in such subjects as 
oils 1md fnts, paint.s nnd varnishes, etc., for a short period, say six months, to 
supplt>ment hiR ba:"ic ~cientitlc trnini11g. This trnining programme can bf': 
shared by two or three institutions depending on the subject and the specialisa
tion required; this acnrlemic trainini! to be followed by practie~tl training in a 
suitable fndory for a period of six months or so. \Ye consider thnt the following 
institutions are cnpable of organising sueh courses and recommend the grants 
uoted ngnins.t ench :-

(1) Hnroourt ButJ~r TPC'hnolo,:ri!'al Institute, Cawnpore 
(2) Colleflt'l of Te<'hnoloJZy, Hindu University, Bl'nart"B 
(3) DApnTtmE:>nt of Applied Ch~istry, CalC'utta 

UnivE'>r~ity . . . . . • 
(4) Laxmi··o.rayan Tt'>Chnolo,!.ti<'nl Instit.ut{', Nap:pur . 
(5) University Collc:'JZE'>, Andhrn Pniv€'rsity 
(0) Inditm Institute of Science, Ban,:ralore 
(7) Ben,t!RI Tnnnin,r Institute, C'nl('ut.ta 
($) Inst.itute ofLE'nt.her TechnoloJZy, Madras • 
(9) EnA"inoorinp: ColleJle, Guindy, Madras • • • 

( 1 0) D~pnrtment of Engin~ring and Te<'hnology, 
Annnmalai University . • 

( 11) Dt'partment of Chemi<'a 1 Tedmolopy, Bombay 
UniYersity 

Capital 
~rant 

(in Rs. 
lakhs) 

fi 
5 

7 
3 

3 

I 
I 
2 

I 

Reenrring 
grant 

(in Rs. 
lakhs) 

2 
O·R 
0·5 

2 
0·5 
0·5 
0·75 

0·5 

0·5 



(12) Forest Research Institute, Dehra Dun 
(13) College of Engineering tmd Toohnology. Jadav. 

pur 
( 14) Victoria Jubilee Technical Institute, Bombay 

Tot.al 

Ct_>ontral 
g·ant. 

(In Ri, 
l•kh•) 

2 

2 

Ret~IT'tng 
g:ant 
(In R". 
luk.lllt) 

0.7~ 

0.6 

This recommendation on being given effect to will help to a greut extent in 
making good the present shortage of chemical technologists of grade B. 

16. (II) At present, the courses in engineering extend over a pl'riod \:11',\lll;.: 

from three to four years. We have every reason to presume that with judicious 
selection for admission to engineering colleges, it should be possible to reduce 
the period of training to three years. \\"e understand that the All-India Council 
for Technical Education have prepared a dmft curriculum and syllabuses of 
studies which it should be possible to cover in three academic sessions of ).lo() 
hours each as against thE' conuuonl,v prevaili11g four ncndemic f!e~!'ions of le~s 
than 1000 hours each. We, therefore, recommend that the universities should 
consider the introduction of three·,year-degree courses in enginPering. This 
would shorten the training period, and also large!'" help in the increase of the 
number of engineers. ' 

17. (III) We have also considered the feasibility of introduction of double 'hifts 
in some of the colleges. \\'e are given to undersotand that it wos run with ~ome 
l'IUC'Cess in the Thomason Engineering College, Roorkee during the wnr ~·E>nrs. 
Elsewhere, in paragraph 4, we have stated the rensons for our rt'luC'tance to rt>· 
commend the general introduction of double ~hift gystPm. \Vith tlw provisos 
stipulated therein we recommend that the universities mny eonsidPr the int.ro· 
duction of double shift system, if conditions permit. 

18. (IV) Wherever possible use should be mncle of the teaching facilitie• nf 
the science departments of suitable eollt>ge~ to assist in the educntion in hs.sic 
sciences for engineering- students.· -

19. (V) As an interim mensurp we reeommeml thnt engineers in r.ovt•rnnu=•nt 
service should be encouraged, where necessary, to assist in th ... instrudion in 
engineering collegf's. This would relieve the sh'nin on collPge profesRorR nnd will 
save them some of their time for training arl<litional stn<h·nt~. who t.oo will dt•rive 
more benetit from the lntf·~t irle:1!' nnd knowlt·rl~L' and llppreeiation of tl•e latt·~t 
dt>velopments in the various engineering activities. 

20. (VI) \Ve unclerf<.tlln(l that. tlwre is on nruh• shortfl~P of tt·aellt'r;o; in lnn..;t 

f•f the enaineerina colltH"'C'S nncl this is 111ainlv fh!t• to the infl(lt•quatl• snlarit>..; 
offered fo; teachiJ~g post;,. \\'e nre detinitt•ly. of the opinion thnt tht- f'a.v a111l 
prospect~ of a tenClwr should. corrP~pond to tho~t· that wouJ,l he opt·n to him 
had he joined a technical department undPr the Government. 

21. Long-term programme.-As 1ong-t .. rm TJH·n:-onres wllieh hnve to "" ini· 
tinted right now if the_,. are to hear fruit within the next four or five years, 
we recommend the fotlowing:-

I. Estnhlishment of Regional Committees of tht> .:\Jl.Tndia CowH'il f()r 
Teehnicnl Education. 

II. Improvement and expnn!'ion of the existing- colle!:"es of enginct>riu~ nnd 
tf ('l}mology. 

1II. Expansion of the Delhi Pol~·technic, especial!~· its departnlf•nts of 
Architecture and Engineering. 
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IV. Equippi11g of nil institutions of rngineering nnrl technology, 'adrquntely. 
V. Arranging for the early op<•rntion of the Power Engineering Department 

of the Indian Institute of Science. 
VI. Expediting the establi"hment. of the Regional (Eastern & Western) 

Higher Technical Institutions. 

VII. Expansion of the I1ulinn School of l\Iines, Dhnnbad. 

22. (I) We understnml that in order to enable the All.India Council for 
Technical Education to tender judicious advice to the Government for the pro
vision of facilities for kchnical education in every part of the country, ade
quate in relation to the possible industrial development of each region, the 
Council hnve decided to establish regional committees and that the formation 
of these committees hns bPen delnyed owing to the present constitutional 
changes. We sh·ongl~· recommend that for ensuring co-ordinated develop
ment of technicnl education anrl generally to raise its stnndar<l, it ie esse•1tial 
to establish the 1·egional committees immediately. 

23. (IQ For the improvement of the standard of education as well as ·the 
expansion of some of the institutions of engineering and technology, so that 
the present facilities may he utilised t.o the fullest extent, the Government of 
Indin should immerlintely mnl<e grants to such iustitutions as are recommended 
by the All-India Council for Technical Education. We underst.~nd that the 
All-India Council for Technical Education will shortly submit •pecific recom
mendntionR for the improvement and expansion of the following institutions on 
the basis of reports of Expert Committees set up by them for this purpose. 

(i) Colle:;:e of Engineerin:J nnd Technology, Jnila<"pur. 
(ii) Department of Applied Chemistr~·, l'niversity College of Science nnrl 

Technology, Cnlcuttn. 
(iii) Depm·t.ment of Applierl Physics, t'niversity College of Science and 

Technology, Calcutta .. 
(iv) En,;:ineering College, Jlenares Hindu University. 
(v) College of Minin:;: anrl ~Ietnllur~. Jlennres Hindu Vniversit:-·. 
(vi) Collo:;:e of Technolog~·. Jlenares Hindu l'niwrsity. 
(vii) Engirwering College, Dn~·n]bngh. 

(vFi) Engin..-er:ng Co1lege, :\Iu~lim University, Alignrh. 
(ix) N. E. D. Engineering College, :Karachi. 
(x) Victoria Jubilee Technical Institute, Bombay. 
('\":) nf'Pnl'hnpnt. nf rllPmif'!nl '1\:~phnnlngv, FnrmA.n f!hri~t.iA.n College 

Lahore. 
(xii) Department of Chemical Technology, Bombay l'niversity. 
(xiii) Lnxmi Narayan Institute of Technology, Xagpur University. 
(xiv) Depnrtment of Technolo~, Andhra University. 
(xv) DeparhRent of Chemical Technology, 1\Indras l'niversity. 
(xvi) Engineering College, Annamalai University. · 

With suitable financial assistance the output from these institutions can 
he inorenserl by more than 50 per cent. wit.hin the next three or four years. 
The totnl enpitnl grnut required for the purpose would he in the neighbourhood 
of about rupees two crores spread over five ~·ears nnd the recurring grant about 
rupees 31 lnkhs. We strongly recommend that ailequate funds should be 
made available and steps initjated by October, Hl47, for the improvement of 
these institutions. This measure would raise the standard of education in 
these inst.itutions and in most cases also increase their training capacity anrl 
thereby lead to a gradual incrense in the annunl output of ~rraduntes. 



24. (III) \\"e understand that some building construction is eontemplat.-d 
for the Delhi Polytechnic to enable it to increase the annual intake_ to the An·hi
tecture Classes. The matter requires imu1ediutt:! attt•nt.iou us there nrt> ll'~s 
than 300 qualitied architects in the whole of India and facilities for nrchih•t·tnral 
eriucation are alnwst non-existent in the country. \\'ith the expt•mlit.ure of 
about a lah:h of rupe~s. the Govermnent would be providing fncilitit·s fur tht• 
education of 30 or more architects every yeRr. 

25. We should have been happier if the prob'1"ess of the Delhi Polyte<•hnie. 
had been more satisfactory. \Ve understand thnt the ln<'k of progrt~~~ ha~ bt•t'll 

mainly due to the utterly inadequate salaries which are being offen•d to the 
teaching pust.s in the Delhi l'olytechnic. We consid<·r it ''"<•ntial that tht• 
Govermnent should forthwith improve the prevailing senles of pny for tenl'lu~r~ 
in the Delhi Pol~·technic and also take steps to shift the instit.utiolt frc,m it• 
present premises to n more commodious sit.e. The Oovernuu ... nt should nl~o 
c.-onsider the desirnbilit.~· of st>tting up a small teehniC11l committttt> to Juhise 
the Governing Body on technical matters nnd also nlliliate cert1\in rlt>pltrtnu~nf.;: 
of the Polytechnic to the Delhi University. 

26. (IV) At present n1ost of the edul'ntional institutions are sutTl·ring from 
lnck of equipment. \\"e cons'der the matter worthy of special attention, nnd 
have dealt with it in a Inter section. Here, Wl' should urge the Oovernrnt'nt 
to remove immedintt.>l~· all restrictions on the import of seil'nt.ific nnd tt·<'hno~ 
logical equipment n.nd also introducP measures affording rt'lief from irnpnrt. 
duty by allowing rebate on such imports to e<lucationnl institution•. 

27. (V) We note thnt the Indian Institute of Rcienee is !wing d .. ,·,·IOJ><'<l 
further and that a High Voltnge Lnborntor:v "'"' a Power Engineering D<·part
ment for the post~grmfunte training in power enginet.>ring nre ht>in~ Pstnhli!O.hetl. 
We would urge t.he Indian Institute of Rcience nnthorities to expedite the opern
tion of the Power Engineering Department so thnt a nnmher of engineers nde
quntely qualified to tackle power development especinll.v h~·clro-electric, mn~ 
be available in the very near future. 

28. (VI) ·we note that on the recommendation of the Rurkar Commitlt·e t.he 
Government have decided to establish within the quinquennium comnH•rwin~ 
from 1946-47, two regional institutions, nnmel\', the 'F:nstem ancl the w .. stern 
Institutions each with a capacitv for the trnining of ahout. 2000 uncler-gnulnntPo 
and 1000 post·grndunte and re,;earch students. 'F:nch of these institutions i< 
to have wide facilities ror post-graduate stmly ancl research. For example, 
the Eastern Institutions is expected to provide facilities for po<t-grnclunte •tncl.v 
and research in the following subjects:-

Fuel Technology. 
Pharmaceutics and Fine Chemicals. 
Regional Planning. 
Paper Technology. 
Glass and Ceramics. 
PlaRtics. 
Paints and Pigments. 
Hvclraulic and River Research. 
T;nnsportation (including llailwny En!!ineerin!l'). 
Structural Engineering (including High Doms). 
Design of Electrical Machinery. 
Refrigeration and Air conditioning. 
Automobile Engineering. 
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1\Iuchine-Tools. 
Design of ll!aehiuer~· and Instruments. 
Light Alloys. 
I nd ustriul Physics. 
Electronics (including Hndio Engineering). 
Econmnic Botun_y. 
Gcoph~·sics, Gl'olog,v, 1\Iitwralogy. 
Meteorology. 
I<' om:! Technology. 

:W. We stron"lv reeo1nn•end that within the next six months the Govern-
111ent should con~piete the purehuse of the sites and appoint the planning staff 
nnd, if pos.,.ible, orrnnp:P t.o hire temporary buildings ~o start the insti~uti~ns. 
We uitueh the greu!l''t importance to the early estahhshment of these Institu
tions, fm· the soone1· tlwy nre pstnblished the sooner will India be free from 
the nect .. ssitv of setHling overseus n lnrge number of scholars for advanced train· 
ino in diffP~ent hrn11dtt>s of terhnolog~·. \Ve are also of the opinion that irt 
order to expedite con5~truction of huildi11gs for these institutions, it would be 
llPsirnblP to nuthorise thP depnrttllent concernerl to use private agencies instead 
,,f tlw Central Public Works Department. 

:JO. (VII) We understand thnt a Heorgani<ution Committee has recommended 
c·muprt>lwnsive mensures for the improvr-ment and expui1sion (doubling its 
prc••ent output of mining engineers nnd applied geologists)-<>£ the Indinn School 
nf 1\Iines, Dhunhnd. Vle urgP thnt these reconuuendutions be acted upon 
without delny. 

31. Education and Training of 'C' Grade Technicians.-We cannot close this 
suh-seet.ion without mnl\ing some reference to the matter of education and 
training of the 'C' grade trchnlciuns including mechanics. \Ve understand that 
thl:' Lnhom· Department of the Government of India have under consideration 
u ronJprelwn-.ive sehC'HIP for the training and apprenticeship of cmftsn1en for 
nHiustry. We nre of the opinion thnt the implementation of this scheme should 
not be <ll'in~·ed nny !ongPr nnrl thnt it should be initiated. wherever possible, 
within the next six months. 

R2. For this purpost> and for the training of foremen nnd overseer type of 
pt>rsonnel, the Governmt~nt s~10uld take O\'t>r some of the J?rivate engineering 
sehools and develop tlwm. \\ e nre not nblt~ to mnke nn.v esttmnte of the finan. 
C'inl implicutions of sueh a st(•p. hut we nre convinced that the step recom
lllf'n(led by us is the onl;.· possible \\'H~· under the present conditions for quickl~· 
rleveloping engineering schools for t.he trnining of overseer type of personnel and 
nlsn for inrr(~n~ing th~..'\ out.turn of t.he nun1her of craftsmen. Later 011, in 
~f'ction III dealing with "Industrial Trnining" we have nlRde further sugges
tiOns. 

:m. Bl'fore we cln<e this snh·'<•rt.ion, we ~honld al~o lil<e to refer to the 
specinl needs of Foot.wenr and Leather Industries. The available training 
~ncilities for hoth the suywriot· ns WPI! ns the ernfbmwn type of JWrsonnel are 
ltlnclt>qunte. Tlw dP\'elopnwnt anti promotion of scientific and technical research 
in lenther iwln~tries wotlld lw stimulated by introdurin~ lenthPr clwmh:.t.rv ns 
one of the suhJPCts fm· the M.Rc. Tnrln~trin! ('.!wmistrv nnrl enconrn~i 11 .,· the 
student~ qualified in lt>ntht>l' tt>ehnolog,Y to do rPsenrC'h i~1 lenther chemist;v for 
the rlo<'torntP degTef'". \ye nl~o ron~idt•J· thnt the existing training instit.u't.ions 
shoul? be mnrle mor~ effiCI~nt nnd n<eful lw nrlding to their equipment, and hy 
enahhng them to employ better paid stair. 
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34. Practical Training of Engineers.-Oue aspect of eugiueeriug educaliuu 

~esern·~ ~pecial attention, vi:-:., facilitks for their post-collegwte practical trn.in
Ing. \\ e bun~ lutt-r, Utt(kr the st"ctiou '1ndustritd Truinill·'· ubo dealt wJtil 
certain a~~ects of this question, Past experience bus show~l the necessity of 
some pos1t1ye steps to ensure that fresh gruduntes receive an n(lt•qunte amount 
o~ such tr_aining. E1nployers, induJ.ing ltHliun winl's, mt"tnllurgicnl works, 
ml c.ompames as well as ( :on•rnu~t·nt depnrt1nents ~houltl apfll'eeinte thnt engi
ueerm~ colleges. cannot provide them with tinished produets for reud.v eruploy
lllent In responsible posts and that it would be to tllt'ir illterest to take in frt·~h 
graduates.. and truin them properly. Unless employers un· willing to face thi~ 
responsibility and readily undertake to provide facilities for the practical train
ing of fresh graduates, it tna,v be necess:II"J to introduct' legislat1o1\ lnaltill!.! tt 
obligatory on the part of orgnnised industry to do so. 

35. Education of Agricultural personnel--It is understood thnt on the whole' 
the standard' of teaching in Agricultural colleges in the l'otmtry is rntlwr 
i11differ~nt. (\•rtain suggestions, which hove been put forwnr(l 111 llr. 
.Mukherjee's note (Part Il, Chapter lii) for the improwmeut of the' 
stnnd;u·Ll of education deserve serious consideration. It is e~~t>tll ial 
to ensure co-ordinated development of agricultural education, for whiL·h 
purpo~e the Govennnent should consider the desirability o[ estahli~hin:..: 
em Advisory Council for Agricultural Education on an All.India basi•. Tl,is 
is specially necessary in view of the large nun1ber of agriculturnl pt>rsonnel 
that would be required. For example, according to the findings of the Agricul
tural Education Committee of the Central Advisorv Bonrd of Educntion, thP 
Agriculture Departments alone would require during. the next 10 or 15 yen"':--

300 Gazetted Officers. 
15.000 Graduate Assistants. 
30,000 Non-gazetted field assistants for agricultural work, and 530 

Gazetted Officers. 
4,000 Non·gazetted Inspectors, and 20,000 Stock.men for animal

husbandry work. 

30. Considering the output figures for the yenr Hl-10, i.e., nhout 2fl:l gru<luutes 
and 200 licent.intes, it is nppnrent that ~teps must be initintt•<l without d(•la,\' 

to in1plement nil schemes for lnrge scale expansion of facilitit•s for agriculturnl 
education. Here ngain we have to recommend only n.;; an intt-rim Hll':t..:tu·t• 

the introduction of a double shift subject to the provisos stipulated in pnm
grnph 4 above. In our finn! rPport, we hopt> to hP nhlc to makp specific prn
posals on this point in respect of some of the existing institutions. 

37. Since ngriculturnl colleges like other professional colh•gl's rPceive tltr·ir 
intake frmn the general science colleges, it mny he pertirH'nt. to ohsPrve t}J~lt in 
so far as ngriculturnl edncnt.ion is ('Oncerned, entr~· qunliHcntions of cnn·lid:tt•·q 
require improven1ent in certain wnys, some of whic·h hnn• ht>('ll refPrrf'd to in 
Dr. l\Iukherjee's note. 

38. In view of the urgent need for gazette<) <taff of the D<'portrn<>nto nf th<· 
Central, Provinrinl nncl St.nte Government~. we nl:;:o liT!!P thnt thP tr:1inin~ 
prog-ramme of the Centrnl In~titutions be :;:pee,lecl up in nil y.o.:.;~ihlP wn_vs. \\·~· 
woulcl specinll;v rerommend thnt nece~sary mensnrr~ hP bkrn tfl inrr,·n~~· tht· 
output. from the Tndinn A~icnltnrnl RPsenrrh Tn ... titntP, tlw Tnrlinn YPh••·i11:•ry 
P.e<em·eh Institute. the Tndinn Dniry ReseArch In<t.itute, etc. 

39. \Ve note thAt the C'entrnl Agricultural C'olleee h,.- jn•t <lnrte<l fun..tic,n. 
h(l" nnrl "'ill be rrorlurin~ about 40 gTnrln:1teq in thrPP ~·pnrs timP nntl lrlt.·r n•1 
60' e~erT" \POT. ".,.e rPcommPnd thnt thP in~titntinn~ hf> nrh·i~,;Prl to inrrpn..:l' th
scope ~f the trnining- pro~nmme so n.:; to hP nhlP to tr1in 'lonhlc the pr1·..:r>nt 
number. The vnrious centrnl pbns for ngriC'ultnrnl £>rlnrntinn hn\"'£> hPPn onf
iined in the annexure to Dr. 1\fukherjee's not.,. 
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.For purpose> of education, research and their applications, it is desira?le 

to promote ecological studies which have been ne~lected m the past. :;OJ] 
•urveys on a coo1\linated all-India basis and estabhshment of a large number 
o:f experimental statious in each region distinguished by clin1ntic and soil condi
tions is au inuueJ.inte necessity. 

A greater de~Tree of diversification and also flexibility is necessary in the curri
cula of studies t"of universities in order that. facilities for training and research 
in a la1·ge number of scientific subjects, especially in agriculture, can be p~o
vlded for. The American unit system is a model which mny be adopted \nth 
suitable modifications. For example, manv chemists should have the option of 
training in bacteriology or in plant physiology. Similarly, plant physiolo
gists should be able to take supplen1entar,v courses in chemistry. Besides, m 
view of the importance of agriculture, tnore universities should be encouraged 
to open facultie~ of agricultUre. \\"here the resources of any one university 
n1ay not be sufficient, two or more of them n1ny cmnbine to establish agricul
tural colleges if geogrnphica.l and other considerations nwke it feasible. The 
resources of unive1:sities and colleges for training in t.he primnr~ sciences may 
be utilised to a greater extent for developing technical and agricultural educa
tion. 

40. Education for Health Personnel.-From Dr. Raja's note (Part II, 
Chapter IV) it will be seen that 20 medical colleges (new and converted 
llledical schools together) are being established for undergraduate medical 
education. 'Yhile the number of existing colleges is thus being doubled the 
total output of medical graduates in the country as a whole after five years 
is likely to be about 1800, an increase of only 80 per cent. 

41. If India is to be provided with reasonable medical facilities it is clearly 
necessary to initiate immediately, measures for stepping up the output of 
doctors. As a short term measure, we have examined the possibility of intro
duction of double shift system in medical colleges. 'Ve understand that the 
Calcutta 1\Iedical College authorWes are prepared to try out the s~·stem an<l 
it is expected to cost Rs. 1.30 lal<hs recurring and Rs. 0.10 lakhs r.apital expen
diture. Subject to the provisos set out in paragraph 4 above we recommend its 
introduction in the Calcutta Medical College to begin with. The possibility of 
i•1troducing this system in the G. S. Medical College, Bombay, where the 
authorities seem hopeful of doing so if adequate help could be giv"" •hould 
also be investi~nt.ed. · 

42. As a long-term measure to be initiated right now, we support the recom
mendations of the Bhore committee in the matter of improvement and expan
sion of the existing colleges. This would lead not only to an improvement of 
the standard of education but also t<> an increase in the outnut bv about fi3 ner 
cent. over the present level in the country as a whole. We r~commend that 
the Cent.ral Government should make available to Provincial Governments a 
substantial proportion of the capital and recurring grants required. 

Capital expenditure 
Recurring expenditure 

Existing College in 
India 

(in lakhs 
ofRo.) 

432·0 
115·0 

Pakistan. 
(in lakhs 

of Rs.) 

54·0 
16·5 

43. We also recommend that Departments of Preventive Medicine and 
Public Health should be opened in the 1\fndra• :Medical College, the Grant 
Medical Cnllel!e. Bombay, and the Calcutta Medical College. The total eY.
penditure i• likely to be--

Capital-Rs. 6 lakhs. 
Recurring· -Rs. 6. 75 lakhs. 
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44. The development of existing postgraduate training facilities in special 

branches of 1uedicine in a manner designed to serve the needs of the whole of 
lndia, is an urgent need and we recuuiiliend the inunediote formation of a 
;mall committee of experts to inspect centres and report on steps that &!.ould 
Lf taken to encourage postgruduate and research studtes .. Flft.v. schol:~rships 
of Hs. 100 per month should be provided each year wi_th umuedwte e~ect to 
encourage such studies. The recurring cost involved is likely to be 0·82a lakhs . 

.J.i. \Ye httve considerell cert<tin proposals for further utilising the present 
facilities of the All-India Institute of H,·giene and Publ:c Health. The details 
of this sche1ne will he found in Dr. Haja 's note. Briefh·, it involves 1nax:immn 
utilisation of the present facilities, th~ setting up of 'a Department of Food 
Technolog~· nncl the training of certnin types of public health personnel. The 
expenditure involvecl is, capital Hs. 2-80 lakhs and recurring Rs. 2·66 lakhs. 

46. Facilities for dental education are utter!,- inadequate at present and we 
1·ecommend a capital grant of Hs. 1·69 lakhs and a recurring grant of Rs. 1-49 
1akhs in each case for the improvement and exprmsion of the Calcutta Dental 
<College and of the Nair Dental College, Bombay. 

47. The training of nnr,;;es shoulrl receive the highest priority. The Nursing 
College in New Delhi is the only one of its l<ind in India and is intended to train 
public health nurses, a type so far unknown in this country, as well as to pro
vide administrators and teachers in the field of nursing. Future expansion of 
training in this subject and the development of provincial nursing serv'ces will 
bP greatly assisted by increasing the intake of the Nursing C-ollege. The rlPtn"ls 
of the recommendations put forward in this connection will be found In Dr. 
Haja 's note. We strongly recommend that the additional staff, equipment and 
nccommodation which nre required should he mnde aynilahle without dela:v. 
A capital grant of Rs. 1 lakh and a recurring grant of Hs. 1·5 lakps will be re
quired over and above the present expenfliture. 

48. The need for increasing the rate of prorluct;on of health visitors is equally 
great. The proposal for expandin!( training facilities at the Larlv Heading 
Health School in Dr. Haja 's note hns our full support. The proposed annual 
expenditure of Hs. 71,000 shonld, we recommend, be sanctioned and the arlrli
iional accommodation nnd staff required shouB he provided. 

49. \Ve also wnrtnly commend the training <;:.Chf'm€'5:. for C'ertain t~· 1ws of 
non-medical personnel such as health inspectors, health visitors, mid-wives 
and vaccinators which have been put forward by provincial authorities nnd 
suggest that expenditure to the extent of Hs. ll,OOO (non-recurring) and of 
Rs. 2-05 lakhs (recm1·ing) should be sanctioned for a period of three years, at 
the end of which the position should be reviewed. 

50. We also recommend the institution of twelve scholarships for training 
in menicnl social work at the Tota Institute of Soc'al Sciences at an annna) 
recurring cost of 0·60 lakhs. 

51. A start should al•o be made during tho next six months. with the es>nh
lishment of a college of pharmacy in Calcutt·• nt an estimated cost of

Recurring-Hs. 132-8 lakhs. 
Capital-Rs. 446·3 Jakhs. 

SECTION II.-TRAINING OF PERSONNEL FOR SCIENTinC AND 
INDUSTRIAL RESEARCH 

52. The highest type of scientific and technical personnel required falls into 
two distinct categories: (a) research workers of the highest type and (b) technical 
worke•s with n basic lmowledge of the sciences and technologies nlc.ng with 
experienc-e of indu~tr~·. The former cntegory of personnel is clrawn from univer. 
sity postgr:duates. "'ho have shown a definite flair or disposition for '""'"rch. 
'!'he second category of men, who are responsible for the manning of indnsfr;•• ;, 
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built of ~;raduates and diploma holder• in technological subject• and the question 
of "conditioning·· them for employment will be dealt with in the 11ext tlection . 

._i:L The mudequacy of facilities for r~search, higher ~tudy and training i11 

our uuiversiLes and research institutions has been chiefly responsible f'or thL' 
present rather unsatisfactory state of development of both research and industry. 
To aggravate n!atiers, n1auy of our miiYersities have not yet estnblishe l ·weli·
equi)Jped (both by way of staff and equipment) post-gra.iuate n•se;~rch dep"rt
ruents in the seYer~tl fundc=unentt1l und applied sciences. The only way in which 
we may inll-Jl'OYe the situation inuuediately and give in1petus to on iucrease in 
the outturn of trained scientific workers is to tap the exist.ing u11ivcrsities nnd 
research institutio!ls by enabling them to expand their training facilities. \Ye 
are also of the opinion that the rigidity of the system of training pre·crdent in 
certain universities nnd institutions should be removed und the &ystern 1nncle 
more flexible and diversified so that a wider sphere of activity might be cowred. 
For instance, unive!·sities which are well-equipped for research in organic 
chemistry should expand their activity to include bio-chemistry, fermentation 
chemistry and other allied subjects, and those haviog a well-equipped research 
school in physics should also take up geophysics. Similarly, technical in,titn
tions whieh in1po.rt gra-rluate and post-graduate training in nwchanic:ll nnd 
electricnl engineering should be able to take up, for exrtmple. comtnunication 
engineering, chemical engineering, and other allied branches also. 

54. A goo,1 proportion of the available scientific Illflll-power in tbe countr,
has not been made u•~ of in a fruitful way in as much •lS •)wing to the exi,ting 
conditions of recruitment to services and other factors mnny qualified men have 
not had suitahle opportunities of contributing all they could in the sphere of 
scientific and industrial activity. The prevention of this kind of "astage or 
drift of scientific tolent should engage our immediate attention. As a quick 
and effective way of assessing the availability of such wasted tulent anrl usdull,
employing it, we recommend that the necessary informntion about all trained 
men who are not profit·ably engaged at present be collectei through advertise
ment and an attempt ma~e to fit them into their proper places. This measure 
will help to f hettf'r utilisation of tbe existing resources iind "'ill also inspir~ 
confidence in the men undergoing training that the Stnte will look niter lhe't· 
interests. 

55. \Ve consider that the existing centres of research ore capable of nem~ 
better utilised thnn at present for tne training of personnel for scientific and 
industrial research. Such training should be of two c:eneral t~·pes, 1Jiz. (a) 
higher research and lo some ext.ent advanced t.echnologica1 1raining in sprcinl 
institutions; and (b; post-graduate education with resear.,h also leading to a 
post~grntlnnte degree in Indian universities. 

To tnke the former int<J consideration first, there are :30 special i'lst.itutions. 
as mentioned in appendix 'A' of Sir S. S. Bhatnagar's note (Part II, Chapter 
I) catering for a wide range of subjects both in . the fundamental and applied 
sciences. Vve find that a large number of these are fnirl? well-equiplw'l an:l 
we1l-e~t.:,b1ished rPsenrch cent.res; nnd some l;ke 't.he Govf>rnmt>n·6 ~rest Ifous.P, 
Geological Survey of India, Ordinance Laboratories, etc., are scientific depart
ments of the Government. Alt.hongh these latter imtitutinPs cnrry out mostly 
routine scientific work, as distinct from research thz:v conld hi)Come no le<::!=; 
important as training centres. For scientific workers· trnined in these places 
would be useful not onlv for certnin tvpes of research in specialised fields hut 
also if needed in t.he manning of the depnrtments concerned. 

M. Almost all the special institutions mentioned in the Appendix 'A' referred 
to nhoYe hAve training facilities which IDR:V he stretchefl to tnin morp men thnn 
at present. Since the inadequacy of resenrch scholarshi'ps has been mainlv 
responsih]., for the limited use of this facility, the he•t way of nHnining thP. 
objecth·e in view is to provide research scholarships on a. generous s~ale. 
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. 57. Accordin;! to appendix 'A' mentioned above, altogether about 300 acldi

twnal workers may be trained in these special institutions. Eighty of these 
could be plucL'll for training in non-Government organisa~ions ulld 1!1e rest in tbe 
scientific departments of the Government. 

As an urgent ntHts.ure we recmumencl that eighty rtsearch scholur:d1ips, 
each of the Y:due of Es. 100 per month, be instituted in the following non
.goYernmenb research institut·ions: 

Institution 

(I) Indian Institute of Science, Bangalore 
(2) Bose Research Institute, Calcutta 
(3) 1'ata Institute of Fundamental Research, Bombay 
(-!) Nutrition Research Institute, Coonoor 
(5) Cotton Technological Laboratory, Bombay . 

(6), lnjian Association for the Cultivation of Sciences, Calcutta . 

(7) Lac Research Institute, Ranchi 

(S) Jute Research Institute, Calcutta 

Number of 
scholarships 

28 

II 
4 

8 
5 

8 

5 
5 

(9) Laboratory of the Indian Acadeniy of SC'iences, Bangalore 3 
(for the present) 

(10) Palaeo Botanical Reseerch Institute, Lucknow University 3 

The subject-wise distribution of scholarships proposed above may be decided 
:n consultation with the institute concerned. 

58. In ad<lition to the institution of scholarships, we would also recc•.nmend 
that inst.itutes l, 2, 3, 6, 9. & 10 be each given a capital graut of Rs·. 2 L1khs for 
the immediate purchase of much needed equipment, books, journals, etc., and 
in<titutes 4, 5, 7 and 8 each a capital grant of Bs. 50,000 for the same purpose. 
'Ve would also recommend that tbe above institutes be aacb given n recurring 
g1·ant of Hs. 25,00(! for their expanded activities. 

59. \Va h:we already referred to the 20 scientific departmeuts of the Gr,,·ern
Dlent, which are in a position to provide training faciliti~s for 200 ndflitional 
workers. Generally due to vnrious Administrative reasons these departments 
are not at pre~ent admitt,ing trainees, and have thereby shut off Yel'~' usefnl 
trAining centres. \Ye feel that the present situation calls for an early examina
tion of the question so that facilities available in these places may Le fully 
utiliserl to bring nbout a quick increase in the supply of trained sc'entific 
wm·ker;;. We feel that the various departments shonlcl he able to tJ·ain a·ldi
tionnl men ns indicnted below: 

Department 

ForP~t Research Institute, Dehra-Dun 
Haffkine lm~:t.itntf'. Bombay . . . . 
BioC"hemiPal Stfmdardisntion Laboratory. Calcutta 
Geological Survey of India 
Ordnance LaboratoriE'Ig . . 
Directornt.A General of Observatories 
All-India Radio . . . 
Grwernment Test House, Ali pore, Calcutta 
]{(>ota.llnrp:ioal JnAt'f"ctorate 
Inspectornte of Military Explosh·es . 
Rnrvey of India . . . 
1\fnthematical Jm;trumE'nt.s Offi<'P, CAI<'utta 
Civil Aviation Directorat,e . . . . . 
Posts & Telegraphs Depnrtment '\Vorkshops and Laborotories 
Zoological Rurvey of India 
Bot.anical Survey of India . . . • 
Central '\Vater.;.ays, Irrigation and Navigation Commi~sion 

and '\VatE'IrWAVS Experimental Stations . 
"Central Public 'Vorks Department . 
Imperial Dniry Institute . . : 
Provincial Industrial Research La bora tones 

No. of adrlitional 
men. 

12 
10 
!i 

12 
20 
2!i 
10 
15 

5 
4 

I l 
!i 

]0 
20 

5 
6 

12 
]5 
s 
5 
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\\"e recommend that all the abo,·e institutions be asked to Bubmit detailed 

proposals in respect of scientific training, preferably on the sume lines proposed 
for 11011-governtuent organisations, und the Govermuent give inunedinte effect to 
such proposnls. 

00. We have examined with interest a scheme of Hailwt\)' Scientific He
search described in Sir S. S. Bhatnagar's Note (Part Il, Chapter I) 
1md commend it to the Government. Our railways and their work,l.o]•S t\l\ 1 
laboratories coustitute ideal training centres for scientific uucl technical worh-ers 
in all problems relating to railway - and we should not £nil to utilise these 
facilities. There ure at present six laboratories nnd 10 workshops nttnche·l to 
the State Hallways where facilities for research in chemic·.d, tnetnllurgicnl nm[ 
other allied fielrls Gxist. The scheme put forth proposes to mobilise these fnci
lities for the 0rgunisation of an efficient Railway Scientific Hesearch Set'tion. 
where aLout :lOO rcsefirch workers may be trained. 'Ve recoTHilll.'IHi that the 
scheme be approved, a recurring grant of Rs. 3·42 lakhs made and a Director of 
Railway Scientific Research be appo;nted to work out the det:ds d the scheme. 

61. We have also noted that the existing laboratorie,; of the Couucil d 
S_cientific and lLdu"trial Research can provide for the trai.,iu,; vf ehout 20 acl
dit·ional research workers in various branches of Chemistt·\·, P1n·sics, (T\ass and 
Cer:unics a:1d Fuel, and recommend that the Council l;e a<.;k.ed to 01·gnnise 
immediately such training. \Ve further recommend thnt the t'n1~n:..·il l1P ~in:>n 
such grants as are necessary for the purpose. It is likely that this training 
programme would entail a recurring grant of Rs. 35.000 for 20 research scholar
ships each of Rs. lOU p.m. and Hs. 10,000 towards misc:,ll,1l•eCIL> or co.llill~e••t 
expenses. 

U2. Next to special institutions, the univers!ties awl otlwr f'du~ntionnl 
institut~ons constitute the nwst itnportant centres for the training of personnel 
in· scientific and industrial research. In Appendix B of Sir S. S. Bhatnagar"s 
note is given n comprehensive statement of the facilities ;1\·ni:aUle i11 Y:1r'ous 
Indian UniYersitie~. and the urgent nteasures which shouiJ he g-in·n dh-·':.~t tc~. 
in order to increase the outturn of research workers .11lll also th~ l'\obahlt> 
number of arlditionr.l men each University will be in -1 position to tHhnit in the 
immediate future. From these data we find that on:v the \l"l,YeL>itios of 
Calcutta, B01ubay, Andhra, Benares, Lucknow, Allah,;b:ul. Aligarh, Dacctt 
and Punjab huve fairly well-equipped post-gra,luate research d"partments and 
the universities of 1\ladras. Nagpur, Delhi, Patna, Annamalni ,,nrl Agra nre not 
so good in this respect. The Sinrl University has just been established ancl 
it will be some time before t.l:'js university could eo me into its own. From t b ~ 
information present.E•d, it is obvious thnt our aproac·h to the problen1 of reseflreh 
training in universities should be two-fold, viz. an immediate all-round streng
thening of the e:dsting post-graduate departments in all lnclian l:nivers'ties 
both by way of equipment and research scholarships and the creation of post
gra'luat-e research departments for certain important subjet'ts in such of the 
uniwrsities as do not have them at present. \Ve would, the1·efore, recommen•l 
to the Govemment that: (a) the post-graduate research depnrtment' c! the 
following mtiversities be given the grant noted against tbem: 

Fni\'ertity 

(I) Calcutt• 

(2) Bombay 

Capital 

R~. 
2 lakhs . 

2 lakh• . 

Grants 

Recurring 

25 scholarships Pach cf the Vnlue of Rs, 100 
p. m. and Rs. 60,0()0 as contin .. 
gencies. 

Hi snholarships Of the value of Rs. 100 
p. m. a.nd Ra. 60,000 as contingen~ 
cies. 



University 

Capital 

(3) Andhra 
Rs. 

2 lakhe . 

(4) Benares 2 lakhs 

(5} Luckno'" 2 lakhs . 

(6) Allahabad 2 la.khs 

(7) Aligarh 2 lakhs 

(8) Punjab 2lakho 

(9) Dacca 2 lakho . 

15 

Recurring 
10 scholarships each of the value of 

Rs. 100 p. m. and Ra. 30,000 as contin. 
gencies. 

20 scholarships each of the value of 
Rs. 100 p. m. and Ra. 40,000 as contin 

gencies. 
6 soholarships each of the value of 

Rs. 100 p. m. and Rs. 20,000 for contin
gendee. 

6 scholarshi:r;s each of the value of 
Rs. 100 p. m. and Rs. 20,000 for contin

gem~if's. 
10 scholarships each of the value of 

Rs. 100 p. m·. and Rs. 40,000 for con
tingencies. 

10 scholarships each of the value of 
Rs. 100 p. m. and Rs. 30,000 for con .. 
tingencies. 

8 sohohLI"ship& each of the value of 
Rs. 100 p. m. and Rs. 20,000 for oon
tingencie:~~. 

auJ (b) the following universities be given the grants noted against them for 
expanding their post-graduate departments and also to at.>.rt new 1"-'>t-graduate 
research departments in the subjects in which they can do so immediately (the 
grants recommended include expenditure for the creation of professorships. 
readerships and other tutorial staff): 

UniYC~rsity 

(I) 1\fadras 

(2) Nagpnr 

(3) Delhi . 

(4) Agra . 

(5) PatnR 

(H) Annamalai 

Capital 

Rs. 
5 lakh1 

5 lakho 

5 lakhs 

5 lakhs 

5 lakhs 

5 lakhs 

GrantR 

Rf!curring 

8 scholarships E~ach of R~. 100 p. m 
and Rs. 1·7:) lakhs towards teaching 
st,aff and oontingenrif'ls. 

15 scholarships ea<'h of Rs. 100 p.m. 
and Rs. 1·0.~ lalchs towa.rda t#taching 
staff and contingencies. 

4 scholarships each of Rs. 100 p. m. and 
Rs. I · 05 lo.khs towards teaching staff 
&nd conting~noieos. 

2 sohola.rships each of Rs. 100 p. m. and 
Rs. 1· 05 lakhs towards teaching staff 
and contingeneies. 

5 schole..rships each of Rs. 100 p. m. 
and Rs. 1 · 05 Iakhs towards teaching 
staff and contingenoie~. 

4 scholarshipa each of Rs. 100 p. m. and 
Rs. l·O,'i lRkh!t towards tea.ohing s\a.ff 
a.ud contingencios. 

1.1 addition to above firms there is a large number of industrial eoneems 
as for example, the Ordnance factories, Explosive factories, the Min,, printing 
of the Government. These have g-ood training facilities. 

Institutionll 

ll) Bengal Tanning lnstitrte 

(2) Leather Trades Institute, 'Madras 

Grants-Recurring 

5 scholarships eaC'h of Rs. 100 p. m. and 
Rs. 1:1,000 for contingenoiell, 

5 ll('hola.rl'lhip" eaC'h or Ra. 100 p. m. an.rl 
12,000 for contingencies. 
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Iu.,;ti tuttons 

(3) Harcourt Butler Technologicu.l Institute 

(4) K"'rala Soap In~titute, C.1hcut 

(5) Imperitt.l In'ltitute of Sug<].l' Technology, 
Cawnpure. 

(11) Indian Schol)l of ~Jinl't~, Dhanbad . 

Gran.ts-Reourriug 

4 scholar~hips t>ach of H~. WO. p. m' 
and Rs. 12,000 for contmgE"ftC'les. 

3 scholarships each of Rs. HJO p. m. and 
Rs. 12,0UI) for contingencit-s. 

4 scholarships ettnh of .l{s. 100 p, m. and 
Rs. 12,00U for contingencies. 

5 scholarship~ each of R~. 100 p. m. ancl 
Rs. 12,fiUO for continj!"en<·if's. 

The tota.l grant, which we have recommended above for the expansion of 
1·esearch facilities in special institutions and universities will be: 

Ctt.pittol o R~. t\2 lak}LS. 
itt"f' :r•·ing R-3. 19·U.!S lukh-1. 

63. Special measure& to be initiated within the next six months.
The question of providing expanded. facilities for the training of personnel 
in sc:entiiic and industrial research is closely linked 111• with the gellt:ral 
<juestion of (llganis.:Jtion and development of scientific rt:!S':!ar.::it in the C!"·\·11try. 
'l ile recouuuendat.ionF. which we have made in the preceding &ection;; ~tre llldely 
in the nature of interim measures for bringing about an immediate increase in 
the out tum of smeutific manpower in the country, and do uot !ulhl a;l uur 
1·equire1nents in n·speet of development of scientific rAsetlrch. Long tenn 
111ea.sures will, tht>l'C:'fore, have to be formulnte~l. Since these nre equali;r urgent 
ttnd i1nportant-, we lutve examined the general quest:on in the light of r~c:orn
Hlendatious, nl3de at various times, especially the rel.!olllllli .. 'JHLlti\_1llS of tilt' 
Industrial Hesenrch Planning _Con1mittee.. Of t.he various recommelldatic~n:;, of 
the Hesearch Planning Committee the following are of far reaching importance 
not merely for research developmei!t but also in the present context of 
THsearch t-raining: (i) Levy of a statutory cess (1/16 of 1 per cent.) on indu6try on 
the b•sis of industrial production or as a small surcharge on income-tax so as to 
realise at least Rs. 1 crore for supplementing the grant from the Government 
for research; (ii) Block grant or Rs. 6 crores from the Government (spread over 
a period of 5 years) for establishment of various National Laboratories and for 
providing funrls to universities and special institutions for rcse:•rch in nil the 
sciences and technologies; (iii) Annual recurring grlillt of Hs. 1 crnre fr.om the 
Clovernment for ensuring the continuity of research activities on a progressive 
scale. 

'Ve are of the opinion that inasmuch as the above recommendations relate 
not only to the or~nnisation and development of scientith research in the 
country but also to the outturn of scientific m~npower, t!te~: ~}1011q he g\Yen 
effect to immediately. The principle of levying cess on industrv h:" beC>n 
accepted by the Government in the late Planning and Development Depart
ment but has not yet been translated into action. We, therefor~. strongly 
urge thnt i.mmed:at< action on the recommendations of the Industrial R.;
~earch Planning Committee, especially in regard to the le\"Y of c•,ss on industry 
lor research purposes be initiated. 

SECTION III.-INDUSTRIAL TRAINING 

64. In this Section we propose to deal with advanced and foremanship 
training in industrial concerns. Many major industrial concerns in the country, 
er;peciall~ those in tht.r fieBs of iron and steel metallnr!{v, (~n!;!in~l'l iPr:. hunvv 
<>hemicals, pharmaceuticals and drugs, soaps, oils and fats," paints and varnishes, 
cement, sugar and alcohol. mineral oils and mining, have good facilities for 
both rdvanrerl ani! foremanship training of technical per•onnel. Rnb a 
majority of the•e firms are at present rather luke warm ;n the mnHer of Ad
mitting trainees m numbers larger than required for their own p~rpose. TJ1is 
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situation hae coutributed in no small niensure to a denial of opportuwtles to 
suitably qualified students, seek.ng nece•sary traiuing in industry. \\'e 
sincerely hope that industry will come to appreciate thnt it would l·e iu their 
own int~rest to take a more enlightened view in tbe nuttter. As wt> huve 
stated earlier in this chapter, it may perhaps become necessary for the Guveru
rnent to introduce suitable legislative rr1easures so that it Ue('.Oillt:3 incumbent 
on every established industrial concern to provide facilities for technical training 
to qu>ilified young men in all the grades notwithstanding whothet· the rersunnel 
thJs trained would be required by the concern or not. We also recommend that 
in every contract entered into by the Governn1ent for the purcho_\~:.;~ of indt1strinl 
nwchinery, plant and equipment fron1 foreign and Indian firms there ~hould lH' 
provision in the terms of purchase for the training of a suitable number of 
Indians in the "orkohops of the firms. 

fi;). Trainin'{ in iudustrinl concerns may be brought lltldet two g<-:l•eral 
·Cfltegories: (i) vd,;anced practical training of grnduates and tu som<> extt ]It 
research; (ii) semi-advanced or foremanship training. At present we have 
not been able to obtain correct information regarding Lhe v:triou~ in<l11s~1.·ial 
concerns in the country which are willing to admit nddit,ion:ll nwn fur tr:~;niL\.' 
in the immediate future and the number of men who eonH be thn~ tlc!mith~c1 
into the variO'Ils categories of training. In appendix 'C' of Sir S. S. Bhatnagar's 
note. ho"·cver. is presented whatever infornlntion is avnilnhle in this rr·~TH?ct. 
A summor,y of the5e particulars is given below to indicate the toto! n .tmher of 
major concerns in thP. counh.v in ench importnnt industry and the probnble 
number of additional men who may be trained. 

Industry 

(1) Iron & Steel-12 concern• . 
(2) Refractories-6 concerns . 
{S) Associated Industries- 4 firms . . . 
(4) Non-ferrous metallurgical industries-10 firms 
(5) Engineering Industries-24 firms . 
(6) Electrical Industries- 23 :firms . . 
{ 7) Ship.building & Marine Engineering-8 firms 
{81 Air craft (Assembly & maintenance)-! firm . 
(if) Scientific s'tores-11 :firma . . . 
( 10) Coking & Carbonisation Industries - 6 firma 
(11) Heavy Chemicals and Chemioal Industries- 29 firm1 
{12) Soaps & Cosmetic•- 10 firms 
(13) Textiles (over 50 groups of Mills) • 
(14) Tanning. Teather & Leather Products (over 10 firins) 
(15) Paints, Varnishes & Associated Industria• (16 finna) 
(16) Paper (over? firms)· 
(17) Suga.r and alcohol (over 25 :firms) 

(18) Glass & Ceramics (~2 firms) 

(IQ) Cement (over 15 firms) 
(20) Rubber(? firms) . . 
{21) Oil Companies and Petroleum Refineries (2 firma) 
(22) Manganese Mining (3 firms) 
(~3) Copper Mining (I firm ) 

Additional Number of 
workers to be 

trained 

20 
5 

Not definitely known, 
5 

50 
50 
15 
20 

8 
5 

15 
15 

100 
25 
3~ 
10 
50 

~ 0 (not dofi. 
nito). 

20 
5 

Not definitely known. 
Do. 
Do. 

ln addition to above firms there is a large number of iw1ustrinl co11cerns 
Rs for exnmp1e. the Ordance factories, Explosive f1letories, thr>: 2\Iint, J•rinting 
presses., Railway worlrshops, etc., under the direct ndtninlstrntit:'m md rontrol 
of the Government. These have good training facilities. 

CO. Frorn the fm:egoing it is.obvious thnt an imn1edinte incren~e in the out
turn of tminerl technical personnel may be brought 'ibout if the fncilities 
available in all indulitrial concerns including Government establishments in 
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the country are fully mobilised. We attach considerable importance to ibis 
and recommend that arrangements be made for the prnct1cnl training of 300 
graduates und for the foremanship training of about 500 men \\\ the inuned1ato 
future. We also recommend the following tentative distribution of the trainees. 
mnong the various industries: 

Iron and Steol Me\allurgy 
Refractories , 

ASIIooiated lndW!.triea 
Non-ferrous Industries 
Engineering lndus.rie. 
Electrical Industries 
Ship-bui1dini and Marine Eng. 
Air-oraft 
Scientific stores 
Coking and Carbon.is&tton 
Heavy Chemioall and Phannaoeutioals &Jld Drua• 
Soaps, fate and oils 
Textiles 
Leather 
Paints and va.rniahe1 
Paper . . 
Sugar and alcohol 
GJass and Ceramica 
Rubber 
C'ement 
Defence lnd1DI1triea 
Railway Enaineeri.nc 
Mint . 
Printing 

Advanced 

~0 

6 
3 
6 

30 
20 
10 

5 
5 
5 

30 
10 
25 
10 
10 

1 
20 
16 

6 
10 
20 
Iii 

6 
10 

\\"e should, however, like to see a larger proportion of foremen trained. 

Foreman 

•s 
8 

6 
.s 

60 
3& 
15 
8 

s 
8 

50 
15· 
40 
15 
B 
15 
35. 
~4 

8 
15 
35 
20 

8 
15 

Training in industrial concerns ma~· be bEst provided by selecting &uitubly 
quulitied men and assigning them to veriou$ fuctor1es. The selected men should 
be given attractive stipends-at least Rs. 100 per month for advanced training 
and Hs. 75 per 1ponth for foremanship training; and should be placed undel" 
tLe top teclmical executives of the concems so that they may receive the best 
of attention .. -\.clvanced industrial training should, as far iis practicable, include 
training in design and research also. l)rovision should ·also be made for the 
proptr supervision of the trainees. We recounnE:nd that a total recurring grant 
of Hs. 8.2 lakhs be sanctioned by the Government for this industrial training 
sd.leiHe. }...,urther we also reconnnend that the Government may provide what .... 
ever additional facilities the factories concerned might. require by way of hous
ing accommodation for the trainees, odditional laboratory equipment for rese
arch. etc. 

67. 'A' grade technicians are experts and specialists in the subject and in 
mo<t cases it is difficult to provide for their satisfactory training in_India. The 
Over,eas Scholarship Scheme was, therefore, introduced b.v the Government 
to meet this situation. But at present great difficulties are being experienced in 
finding admission for these students in institutions abroad. We, therefore, sug· 
~~3 st as an urgent measure that n certain number of 'A' grade technicians be 
trained in India. A tentative prioritv list of subjects in which !mining can be 
imparted in India has been indicated in Dr. Ray's note (Part II, Chapter VI. 
We hope to be in a position to formulate detailed proposal• in tbia matter later. 
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68. \Ve have already referred in brief to the question of training of 'C' · 

grade technicians, although this matter does not come strictly within our pur
view. We, however, recommend further that a fund of Hs. 5 lakhs should be 
provided for instituting a system of scholarships to make it possible for 'C' grade 
technicians already engaged in Industry to undergo a short refresher and sup
pletuentnry course in suitable institutions or industrial concerns. 'rhis re~ 
fresher course should be arranged in co~operntion with the railway work~hops, 
ordnance factories and the various engineering firms. 

Section IV.-Technical Training for Defence Services 

G!J. 0\ving to various reasons Defence Services have so far remained an ex .. 
eluded field and consequently, we ~re unable to assess the i"equirements of scien
tific and. technical personnel for the various branches of the services. \Vorldng 
as we are under t,hese handicaps, we are unable to formulate any specific pro
posals for the immediate filling in of the existing lacunae if any. Howe,·er, in 
view of the itnntinent constitutional changes in the country with the con~equent 
ebanges in the orgunisutional set up of the services both on the operational side 
and on the technical side, we have felt it necessary to examine at this stage the 
subjt>ct. of Defence in its gt.>neral ho.cllnical uspects, so as to be able to suggest 
certuiu essential and immediate n1eusures that might be a sort of 'path-finder' 
fm· a future comprehensive plan. For this purpose we have had the note pre
pare<! by Wing Commander Singh (Part II, Chapter VI) as n basis although it 
refers chiefly to the Air Forces. 

70. It has been brought to our notice thut certain recommendations of the 
Pay Commission are likely to affect adversely the efficiency of the Technical 
Anus of the Defence Services. \Ye wi~h to briQg it to the notice of the Govern~ 
ment that unless the status of technical and scientific nten in the services us in 
othe1· services is improved the efficiency of Defence Senrices will greatly suffer. 
Since, however, this question is closely linked up with the larger general ques
tion of status of scientists and techniC'al men we defer 1nuking on.v definite re
C'Onunt2ndations in the rnotter here. 

71. Although during the war, a certain amount of co-operative research was 
carrieJ out between the Defence Department and certain civilian research orga
nisation, we regret to have to say Lhnt t.he Defence Organisation of the country 
has not become research conscious and consequently there has been poor deve
lopment of defence research. The chief contributory factor to this state of 
affairs has been that the Defence Forces in India have so far been staffed and 
manned by British Officers, who depended on British resonrces for scientific 
rlevelopments. Now thnt the power of administration and defence of the 
countQ· is going to pass into our hands it is in1perative that we should build 
up a ::;trong defence organisation on up-to-date and scientific lines. For this, 
we need to organise defence research on an extpnsive Sl'nle with ~trong scien
tific sections to deal with the training and utilisation of resources available in 
the country for forward advance in the manufacture of defence materials. Our 
considered recornmendation in this respect, therefore, is that the Defence De· 
partment should be asked to formulate a project which should include research, 
design and engineering construction for the several branches of the Defence 
Forces viz. Army, Navy and Air Forces; and the project should be examined . 
by a cmnmission of experts. 

Since Defence research cannot make any prog~·ess without the ro-operation 
of civil research, we also recommend that effective liaison between the Civil 
and the Defence Organisations be established immediately. 'V P. nnrlerstand. 
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that a scientific adviser appointed bv the Govt~rnment hns tundc Cl'rtnin rec:mn
menclations for the d, Yclopment of 'the scientific nnd technical side of the De
fence Services. \\"e ur.~e thnt the re~ort of this expert be made UYailnble to 
bcientitic )Jan-power Conuuittee. 

'72. ln tht' tuatter of te·cbnical t-rainin~ for Defence Servic:es we haYe nl
read~· refe1-red to the inadequa<·y of information. 1t is, therefore, essential that 
the necessary infonna.tion should he eollected by t-he Deft·nce Deparhnent nnd 
t>XHmined immedio1teh·. I\Ican,vhile, on the basis of informat-ion presented in 
\Ying_ Conunander ~i~1P"h 's nott-· rebting to Air Force l'P<luirelllPHts 'iH:' prnpose 
the following urgent mea:-;ures for adoption: 

(a) 'The existing ~ehelltP of technical t-raining in Civil .Aviation Le tOJTelate<.l 
with that in the Royal Indian Ait· Forr·e. This measure will not only r1nit·ken 
the pace in the trainit1g of mechanics but will also ennble us to create a cc•mmon 
pool of t.raitH-•d nien for sharing it between the two organil'-ntions. 

(b) The Civil .\viation Training Centre at Saharanpur should be utili-cd for 
the training of both the Air Foree ami the Civil Aviation personnel. 

(e: Ground engint:er:-; in Civil AYintion with A. R. C. D & X licen~c·s ·-lwuld 
be el!lploYecl by tlw Air Force; and the Air For<"e should be fully •·epre·ented on 
the examination boards and the certificates endorsed as 'Acceptable to the De
fence Services.' 

(d) For the development of radio research the Indian lthtitute of Science, 
Bangalore, the {)niversities of Calc·utta anrl Allahabad and the Katioual Physi
cal Laboratory should be enabled to expand their facilities so that a hu·ge num
ber of research workers may lJe admitted. 

Section v.-Shortage of Equipment and other Related Questions 

73. Else\\·here we had occasion to refer to the shortage of essential b.bora
tory equipment in our educational research institutions. \Ye feel, hO\H•Yer, 
that the n1atter is so iinportant that it deserves special consideration. During 
the war years n1ost of our edneat.ional and research institutions have greatly suf
fered in the n1atter of scientific instruments and apparatus, due to various dis
abilities as for iustance lack of fuuds, itnport control restrictions, etc. These 
handic.:aps contin-ue in a large uwat-~ure eV\:'H now; and unless they are renlflved 
immecliatel~·. it will be almost irnpo~sible for the institutions to expand their 
trainin~ faC'ilities and increase the outturn of scientifie manpo"·er in the countr.v. 
The situation calls for 11uiC'k action anci we strongly urge t.he Gove1·nment to give 
top priority to thP import of ~cientifir· E'CJUipment. for eclucational nnrl r~'>-.:e;lrch 
institutions. \Ye nlso ur~e thnt the GoYf'l"llllH?Bt ~hould ren1ove nll rt-~tr:etions 
on import of scientific equipment and endeavour to secure from abrond through 
the supply miss.ion..; m· othPr offiC'ial Phannplo;: whntr·Yer POuipmPn+ thf' in' itu
tions concerned fail to obtain themselves. The Government should also encour
a~e Indian concerns to manufacture scientific and technical equipment. If the 
!!O\Pl'nment nllo"·s n rehate on the import ilut~· of fwientific E''!llil1mf'nt it "·auld 
be ~JiYin<: ronsiderable help to the institutions. We commend this fn1· the 
PHrnPst considerntion of the governmE'nt. 

74. On the cessation of the war a c•onsiclernhle nmount of scif'nt-ific ~tf1rf'!=; nnd 
enuipmPnt of educntional value wns rencleJ·pcl surplus nncl these nre no,~.- hPing 
releas0d for ci,ilian use. But. due to the existing disposals poliC':V of the n-oYPrn
ment. a large part of the valuable material::; of eduC'ationn.l ''nine is pa..;:sin!! into 
the hnnds of private dealers anrl the hmxl-pressed educational institutions are 
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Lemg deprived of 1Uuch needed tquipment. ''i\ e tal.:e a. .;f'.rwua VH!W of tlle-
t11atter and desire tllat tl!e present d1sposub policy sllould be reviewed. \\ e 
have projected iu this report a plan of ~mentifie and technical trainiug in vanou:5 
iustitutiuus in the inn11ediate future which eutails u. supply of .. ~ fair a11wunt of 
seientlf:ic apparatus and equipment to the institutions. unless the necessary 
equipment is provided to the institutions we are afraid the plan 
may wry well fail to produce the desired result. Under the existing circumst
ances, it is difticult to obtain all the needed equipment from abroad even if 
there ;::; enough money for it. HEcourse will, therefore, have to he had tu our 
own resources in the country of which the surplus war goods form a valu1>ble. 
purt. \\·e strongly urge the government to re~ons:der its disposal policy in th~ 
light ui tbesP circurnstnnces and tuke such 1nea:mres as nre necessary to ent:iure 
that ~wplus ·war goods -of scientifh~ value are n1aUe easJ.ly available to educa· 
tiona! aoid research institutions and as far as possible without cost. 

75. Housing.-The next itnportant question is the housing accommodation 
for additional n1en who will have to undergo the proposed training in universities, 
special institutions and industry. There is already acute shortage of hostel or 
1:mitable housing accommodation in every educational institution in the country. 
!JJUU:::-trial concerns are also hard pressed in this respect and tuany of then1 1 

although willing to take apprentices in large numbers have been compelled to 
greatly restriet admissions on this ground. This is a serious situation and needs 
!ookiu:; into soon. For otherwise, it will become worse and no institution or 
factmy will be able to take in additional men under our proposed training pro
gramme. 'fhe government should immediat.cl,v fvolve a suit.nble. machinery for 
expediting building construction especially at. various training centres and also 
prodde necessary funds for the purpose. We suggest the following concrete 
steps:-

In) construction of additional wings to the existing hostels in universities, 
research and technical institutions where the additional lllen are 
intended to be trained and the cost of such construction to he horne 
pRrtially or entirely b;v the Government. 

(b) const.ruction of residential buildings in factories, where training is t{) 
he provided on the basis of 50 per cent of the cost as interest. free 
loan to the industrial concerns, the loan to be repaid to the govern
ment in in~tnlments and the buildings constructed to become the 
property of the concerns after a certain period when the loan has 
been repaid. It is hoped that the concerns will welcome this 
proposal. 

Section VI.-Steps to Expedite Government Projects 
76. Before we close this chapter. we feel it necessary to mention that we 

have bten told that great difficulties are being experienced in implementing most 
of the Governmental schemes for the improvement and expansion of research 
and training facilities. Even though the subject does not come strictly within 
our terms of reference, we feel it incumbent on us to make a reference to some 
of the difficulties which have been brought to our- noti~P-. nnd t.o suggeRt· steps 
that the Government may take to overcome them. 

We are informed that: 
(I) It is difficult to secure suitably trained men, especially in the higher 

cadres owing to 

(a) the lack of proper appreciation of the services which scientists ca:' 
render "nd congequent ~elegation of •cientist,s to " •t-atus .,,bordi
nate to administrators: 
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(b) the prevailing system of recruitment through the Federal Public 

Service Con1n1ission; (scientists of good stunding do not nonually 
respond to advertisements and can be secured only through nego
tiation); 

(c) the generally low salaries attached to scientific posts; 

(d) the lack of funds and the machinery whereby teaching and t·esearch 
institutions can benefit bv sending their experienced 111E:l1 to visit 
the well-knO\vn world centres of training and research; 

(e) the inadequac.v of the number of scholarships available for re-earoh 
: and post-graduate training. 

(H) l\Iost of the institutions are hopelessly out of date in the lllatter of equip· 
· ment and what they possess require complete overhauling. 

(lli) A great deal of time is wasted in getting buildings planned and execu
ted through the Goverument agencies. 

(IV) A great deal of t.ime is "asted owing to the necessity of getting the 
administrative department's sanction on n1ajor as well as tninor issues relating 

· to staff, equipment, etc. 

77. In our opinion the above difficulties can be overcome if the Govennuent 
agree to 

(I) Leave it to the administrative department to decide as to how anv par
ticular scientific or technical post should be filled. The normal procedure of 
recruitment through the Federal Public Service Commission may be followed 
generally but in spEcial Ca$eS at the discretion of the admini•trativA depar!tllellt, 
post.s may be filled by negotiation with prospective candidates through the 
medium of a selection committee, with which, if necessary, it may be possible 
t<J associate the Federal Public Service Commission. 

(II) Create a Scientific Service eaual in status and emoluments to adminis
trative services, similar to that created in Great Britain. 

(III) Improve the salary scales of teachers especially those engaged in 
technical education. 

(IV) Provide funds to enable the institution to send their experienced staff 
overseas to visit important centres of scientific and technical education and 
research. 

(V) Institute a large number of scholarships for post-graduate and research 
training in institutions in India. 

(VI) Assist institutions to bring their equipment up-to-date. 

(VII) Afford the fullest scope to Indian agencies to manufacture and 
wherever necessary import scientific and technical equipment. 

(VIII) Authorise the administrative department to set up a Building Com
mittee on which representatives of the Central Public Works Department and 

·the Finance Department may sit together with departmental representatives 
anrl "·herever necessary, to entrust the department at its discretion to have their 
l::uildings planned and executed through private agencies. 

(IX) Delegate a greater amount of power than at present to hell<ls of educa
. tiona! and research institutions. 
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(X) Place at the disposal of institutions funds in the torm ot blocK grant. to 

implement· programmes approved by the Govemment. The procedure for ex· 
pending these grants should be simplified so as to give the greatest amount of 
freedom to the head of the institution. consistent with due safeguards, to enable 
the programme to be put into execution speedily and effectively. 

(XI) Decisions on technical matters should be arrived at in full consulta
tion with scientific and technical men of the depnrtment concerned at all stages. 
Any change, in technical proposals including policy should be effected only after 
giving technical men the fullest opportunity to represent their view point. 

78. The Sub-committee desireA to place on record its high appreciation of 
the valuable services rendered by Dr. S. R. Sen Gupta and Mr. L. S. Chandra 
Kant. in the preparation of this report. 

NEW DELHI, 

August 3. 1947. 

Sgd. S. S. Bhatnagar, 

A. :N. Khosla, 

J. N. ~Iukherjee, 

K.. C. K E. Raja, 
.T. N. Rav, 

H. Sin7h 

D. N. Wadia, 

S. R. Sen Gupta, 
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CHAPTER II 

Summary ol Recommendations 

'l'he Sub-committee of the Scientific Manpower Comlllitlee makes the 
following recommendations to the Government of India for Immedir.te imple
rneutation: 

I. For an immediate improvement in the out-turn of scientific mru1-power 
the Government should utilise the existing sources, viz., universities special 
mstitutions and the industrial coneerns by helping to create in these ·places 
adequate facilities for higher education, research and practical training. Such 
help as is to be given should largely be in the form of grants for (a) the creation 
of scholarships on a generous scale, (b) the purchase of equipment, (c) the open
ing of post-graduate research departments in the u11iversities, which du not 
have any at the moment. In addition to above. the several educational deve
lopment plans, which have been prepared by the Departments of Education 
etc .. should be pushed through, in1mediately. 

For the objectives generally set forth above the sub-committee makes the 
following detailed recounnendations under various heads. 

II. Education: 

(a) Basic scientific education 

A substantial increase in the facilities for education in general science 
up to the Intermediate Science and B.Sc. standards should be 
aimed at so that the output from these courses may be adequate 
to feed the post-graduate institutions:. (Para 3, Chapter 1). 

As an interim n1easure to meet present en1ergency double Rhifts 
should be introduced in such institutions where there is some spare 
teaching accoumwdation and equipment but a co1npletely n~w set 
of staff should be engaged for the second shift. The Govern
ment should. wherever the introduction of double shift is concer
ned feasible. come to the aid of the institution by bearing a share 
of the expenses on staff salary and contingencies; and by assist
ing- the institution in securing a certain anwunt of equipment and 
building materials. (Para 4, Chapter I). 

The Provincial Governments should be requested to convert without 
delay some of their existing ordinary High Schoola into Tecbnic&1 
High Schools. (Para 5, Chapter 1). 

(b) Higher Scientific Education 

The Government of India should come to the aid of all universities bv 
giving them suitable financial assistance to expand their post
gradauate departments so thnt the output of post-graduate science 
students may be increased. (Para 6, Chapter I) 

The recommennations of the Geological Education Committee should 
be octed on immediately so that trained geologists adequate in 
number may be available for the survey and development of India's 
mineral resources. 'rhe Geological Survey of India should increase 
the number of their present training camps so as to be a hie to 
train annually at least 50 geologists in field work. (Para. 7 & 8, 
Chapter D. · 

(c) Engineering and Technological Education 
In the matter of edncation in eng-ineering and technology a short term and' 

a long term programme should be initiated within the next six month~: 
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$bort-term programme: 

Introduction of an intensive 1~ u10nth training programtne of ~.Sc. 's 
and graduates in ChemirmC Technology to be run on a co-operat!v& 
basis between (14 different technical institutions and cm·respondmg 
industries) at a cost of Rs. 34 lakhs in capitul and Rs. 13·3 lakhs 
in recurring. (Para 15, Chapter 1). 

The universities should introduce 3-year degree com·se in engineer
ing as proposed by the All-India Council fot· 'fechnical Education. 
(Para 16, Chapter I). 

Double shift system should be introduced in angineering colleges, if 
conditions justify. (Para 17, Chapter 1). 

Wherever possible use should be made of the teaching facilities of 
the science departments of general colleges to assist in the educa
tion iu basic sciences for engineering students. (Para 18, Chap
ter I). 

' As an interim measure, engineers in Government service should be 
encouraged to assist in the instruction in engineering colleges. 
(Para 19, Chapter 1). 

,Long-term Programme: 

For ensuring co-ordinated development of technical education and 
geueraJly Lo raise its standard, the Regional Committees, recom
men<ted by the All-India Council for Techincal Education be 
established immediately. (Para 22, Chapter 1). 

For the improvement of the standard of education as well as the ex
pansion of smue of the institutions of engineering and technology, 
so that the present facilities may be fully utilised the Government 
of India should immediately make grants to such institutions as 
are recommended by the All-India Council for Technical Educa
tion. The grants .required will be about Rs. 2 crores capital spread 
over 5 years and Rs. 31 lakhs recurring. (Para 21}, Chapter 1). 

Building const.ructiou at present contemplated to increase the annual 
intake of architecture and engineering classes of the Delhi Poly
tenhuic s1wuld be expedited. '!'he existing unsatisfactory condi
tions in the Delhi Polvtechnic. especially in the matter of salaries 
to teachers. accommodation etc. should be removed and certain 
departments of tlie institution should be affiliated to the Delhi 
Unive1·sity. '!'he government shoulcl also consider the desirability 
of setting up a small technicnl connnittee to ad~ise the governing 
body of the Polytechnic. (Paras 24, 25 Chapter I). 

The Indian Institute of Science should be urged to expedite the 
opening of the Power Engineering Department so that the out
turn of engineers, adequately qualified to handle hydroelectric 
power development projects etc. may be available soon. (Para 27, 
Chapter I). 

Within i he next six mont.hs t.he Government should complete the 
pmchase of the sites and appoint the planning staff and if possible 
Arrange to hire temporary buildings for starting work on the Ens-
tern nnrl the "-·estem Hi!!her Technical Institutions. (Para 29, 
Chapter I). 

1'he Government should give immediate effect to the recommenda
tions of the Indian School of :\Tines Reorganisat.ion Committee for 
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the itupron:Ineut and expansion of htcilities for tniuiug and applied 
geological education. (Para iJO, Chapter Il. 

scheme of training of 'C' grade technicians p~epared by the 
Department of Labour should be put into operatiOn as far as pos
sible within the next six months. For this purpose and for the 
training of craftsmen or oversee1·s, the Government should take 
over some of the private engineering schools ancl develop them. 
(Paras 31, 32, Chapter I). 

the sperial needs of leather and foot-wear industries leather 
chemist.rv should be introduced as one of the subjects in the 1.\LSc. 
Industri;l Chemistry course and the existing training institutions 
in leather technotogy should be made more efficient and useful 
by adding to their equipment and by enabling them to have better 
paid staff. (Para 33, Chapter I)_ 

(d) Agricultural Education: 

(.i) For the co-ordinated development of agricultural education, the Go
vernment should constitute on an all-India basis an Advisory Coun
cil for Agricultural Education. (Para 35, Chapter I). 

(ii) In order to bring about an improvement in the flow of trained person
nel the system of double shift should be introduced wherever pc.s
sible, as an interim measure. (Para 36, Chapter I). 

The programme of development of training and research facilities of the 
Indian Agricultural Research Institute, Central Agricultural Col
lege and other Central Research Institutes dealing with different 
aspects of agriculture forestry, and fisheries should be imple
mented and all facilitie• given to increase the scope of the training 
programme so as tp be able to train double the pt·esent number. 

(iv) The Indian universities should be encouraged b.,. fin:::"lCial grants and 
otherwise to establish andjor develop their facilities of agriculture 
and diversify the scope of their training. 

(e) Medical Education 
For an immediate increase in the outturn of medical personnel, the 

double shift system should be tried as an interim experimental 
measure, in the Calcutta l\Iedical College and a grant of Rs. 1-3 
lakhs in recurring and Rs. 0·10 lakhs in Capital be made for the 
purpose. The possibility of intt-oducing this system in the G.S. 
Medical College, Bombay, should also be investigated. (Para 41, 
Chapter I). 

As a long term measure the following grants should be sanctioned for 
!he general improvement and expansion of training facilities in the existing 
medical colleges and <Jertain other purpose•. 

(a) Existing Colleges in. 
India Pakistan 

(in Iakhs of (in lakhs of 
rupees) rupees) 

l~epital expenditure . - 432 ·0 54·0 
Recurring expenditure , liS ·5 16 ·5 

(b) Rs .. 6 lakhs .c~pital and Rs: 6·75 lakh~ recurring for starting departments 
of Prevenhve 1\fedJCme and Pubhc Health m the 1\fedical Colleaes of Bombav 
and Calcutta. · o " 

(c) Rs. 0-825 lakhs for instituting 50 medical research scholarships at 
Yarions centres in India. 
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und Hs. :2·(j6 lukhs recurring for expanding 
til" All-India Institute of .Puhlic Health 

the 
and 

(e) Rs. 3.38 \akhs cttpital and Rs. 2.98 lakhs recurring for the improveme~t 
and expansion of the t'ulcutta Dental College and the Dental College m 
Bombay. 

(f) A <·upital grant of !h. 1 lakh and a. recurring _grant of Rs. 1.5 lakhs to 
the Xursing College o\·L~r and ubove present expendtture. 

(g) A recurring grant of Hs. 71,000 to the Lady Reading Health School, 
Delhi, for the next three years. 

(h) Hs. 2.05 lakhs recurring and Hs. 11,000 capital for schemes for training 
of .eertain types of uon-n1eclital pt'rsonnel such ns InHhnves, health mspectors, 
health visitors and vaecinators in the provinees. 

(i) Rs. 0.60 lald1s recurring for instituting 1'2 rescnrch scholarships in 
medical and social welfare work at the Tata lnstitnte o£ Social Sciences, 
Bornbny. 

(j) Rs. 446.3 lald1s capital uml Rs. 1:12.~ lukhs recurrin!' for a colfege of 
Pharmacy in Cnlcuttu, a stnrt bemg n1ade \nthm the next s1x months. (Paras 
42 to 51, Chapter I). 

ni. Scientific Research Training 
'l'hf> rigidity of the ~ystEnl of h'nining ohtainiug in certain universities, 

rei-\eareh institutions should he remm-ecl and the sYstem rnade more flexible 
l_\l.~(t 

and 
c\i,·e•·sified so that a wider lield of acti,·ity could be co,·erEd. (Parn. 
l'hnpter I). 

The drift or wustage of :::cient.itir. talenf now going on should he preven
ted; nnd ""·h nmilahle talent should be assessed and properly made use of. 
(Para 54, Chapter T). 

For an in11uediute irnpro\Tement in the nsenrch tnlining fnci!Jt.ic~s m 
miin-'rsities and special institutions the following measures should be given 
effeet. to: 

(a) the institution of 2,)0 scholnrships in ludiun universities and non-govern
lllent re:;earch institutions at nn estimated expenditure of Hs. 3 lakhs in 
recul'l'ing. 

(b) Creation of 20 professorships. 20 rearle•·ships and 40 lectureships m 
certnin universities. 

(c) The Unh·ersities of Madm•, Nagpur, Delhi, Ap·a. Putna anrl 
he nsked to start postgraduate research clepm·tments in certain 
subjects and a total grant of Rs. 30 \akhs in capital and Rs. 7.0 
recmring [which includes (b) above J be sanctioned. 

Annn111<1hi 
importnnt 
lakhs in 

(r\) Ti>e Uni,·e•·sities of Calcutta. Bomba.v, Andhra. Benares. Lucknow, 
Allahabar\, Aligarh, Punjab and D,wca be aslrer\ to expand their •·esenrl'h 
training fncilities by way of equipment. librar_y, etc. to hlke in arlditiona\ 
workers nnd that a total grant of Rs. lR lakhs in capital and Rs. 3 lnkhs i•I 
recuning be sanctioned. 

(e) The Indian Institute of Science. Bose Research Institute. Tata Institute 
of Funclnnwntnl Research. Nutrition RPsear.C'h Lnborntorv Cotton TeC'hnolo.-rj. 
cal Lnhomtorv, Tnrlinn Assoeintion for the C'ultiYatio~l· of Seience L~e 
Researeh Institute, Jute Research Institute and the Laboratories of the ·Indian 
Acnrlem:v of Sciences and the Pn In eo !Botanical Research Institute be asked to 
expnncl their research fnciliti(:s to necomr:nocbte morp "·orker::- nnrl thnt H g-rrmt 
of Rs. 14 lakhs in capita\ nnd Rs. 2.50 lakhs in recurring be sanctioned for 
the purpose. 
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(f) The Council of Scientific and Industrial .Research be asked .to admit at 
least 20 research workers for trammg m tben· present laboratories and that 
a gmnt of Rs. 05,000 in recurring lw ~unctioned for the purpose. 

(g) The Bengal Tanning Institute, Le~ther Trades Institute, Madr~s, 
Harcourt Butler Technological Institute, herala tloap Inst1tute, Imper1al 
Institute of tlugar Technology and the Indian School of Mines, be asked to 
expand their research facilities to ttlke in nwre men and that a grant of Rs. 
0. 7 5 lakhs in recurring be sanctioned for the purpose. 

(h) The various scientific departments of the Government which are about 
2U in number be asked to formulate immediately proposals for the training of 
as ll1H11Y 1nen as possible, not less than 200 in any case for all the deparhnents 
and the Government tuke appropriate action of the proposals. 

(i) A scheme of Railway Scientific Research for the training of about 200 
workers be instituted immediate!~·, and a grant of Rs. 3.42 lakhs in recurring 
be sanctioned for the purpose. 

(j) For the organisation and development of scientific and industrial research 
jn the country the governn1ent should implement the recommendations of -the 
Industrial Research Planning Committee especially in regard to the levy of 
>tatutory cess on industry for research purposes. (Paras 55 to 83, Chapter I). 

IV. Industrial Training 

All the established industrial concems in the conntry should be ~<pproached 
to provide facilities for advanced and lower grades of training in their factorieo 
for more men. In case the response from the concerns is poor the government 
should introduce suitable legislative measure whereby it should become incum
bent on industrial concerns to provide technical training for qualified students 
notwithstanding whether the personnel thus trained woulcl be requir<d by the 
particular concerns or not. (Para. 84, Chanter Il. 

In all contracts entered into b:v the Government for the pmchase of 
industrial machinery, plant and equipment from foreign and Indian firmA 
there should be a provision in the terms of purchase for the training of "' 
~uitable numbEr of Indians in the workshops of the firms. (Para. 64. 
{'hapter I). 

The following immediate programme of training of men i, industry should 
be implemented:-

(!) Advanced training of 300 men in 24 major industries at an estimated 
cost of Rs. 3.8 lakhs recuning. 

(2) Foremanship Training of 500 men in 24 major industries at an esti-
mated cost of Rs. 4.8 lakhs recurring. (Paras 85 and 86, Chapter 1). 

v. Technical Training in Institutions 
A certain number of 'A' grade technicians (experts) should be trained in 

Indin possibly in accordance with the tentatiYe list of pl'iorit.v snhjects 'hmvn 
up by the Sub-committee. (Para. 67, Chapter I). · 

A scheme of imparting an immedinte intensive' shortcourse trainin(T t.o 
'B' grade technicians as mentioned in Il(C) should be implemented forth,~ith. 

A ~rat.lt of Rs. 5 la~h,s be made for instituting a system of scholarsriilB 
to maJ,e 1t poss1hle for C grade tech!llmans already engaged in industr t<> 
~nderg'? a short refresher and supplementary <>ourse in suitable institutio:s or 
mdustrml concerns. (Para 68, Chopter I). 

VI. Defence 

. Th.e De!ence Organisation of f!'e country should be developerl 011 !lp·l<Hlnte 
SCJPnt1fic hnes partl:v by orgamsm11 defence research ·on an exten · 1 
~~ h t · t'fi t· d 1• • s1ve sea e, ow.roug a s rong se1en 1 c sec ton en mg w1tb the training and utilisation of 
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resources available in the country for £orwnrd udnmce in the manufacture of 
defence materia],. For this purpose the Defence Department should be asked 
to formulate a scie•1tific project which should include research, cles1gn UJ1d 
engineering coust.ruction for the several branches of the Def,~nce Force::. viz: 
Army, ::\ti\'Y and Air Forces and the project examined by a ComnHs>IOH of 
Experts. (Chapter I, para. 71). 

Since Defrnce Research cannot progress without the co-operation of 
Ch·il' research effective liaison should be established immediately bet\l'een the 
Civil' and 'Defen<:e' organisations. (Para 71, Chapter I). 

Adequnte information relating to the requirements of the Defence 
Organisation in respect of scientific and technical man-power being not available 
at this stnge. the necessary details should be collected from the Defence 
Department immediately and examined. (Para 72. Chapter Il. 

With reference to the Air Forces the following measures should be adopted 
as far as practicable:-

(a) The existing scheme of technical training in civil aviation be corre
lnterl with that in the R.l.A.F. This measure will not onlv 
quicken the pace in the training of mechanics but will also enable 
us lo create a common pool of trained personnel between the two 
orgnnisathms. 

(b) The Civil Aviation Training Centre at. Saharanpur should be utilised 
ior the training of both the Air Force and the Civil A,·inhon 
personnel. 

(c) Ground Engineers in Civil Aviation with A, B, C, D & X licences 
should be employed by the Air Forces; and the Air Force should 
be fully represented vn the examination boards and the certi
ficates endorsed as "Acceptable, to the Defence Services''. (Para 
72, Chapter D. 

VII. General recommendations 
]?or the successful expansion of re~earch and training facilities in universitie~ 

and special institutions, especit.IJ:v in regnrd to the vario11s progrnmtnes recom~ 
mended above the Government should immediately adopt the following special 
measures:-

(a) The existing hand.caps in the. matter of import of scientific equip· 
ment and apr urntus for educational institutions should be re
moved and top -priorit.v given for such ituports. The Goyern
ment. should also enrleavonr to \"-:E'Cure fretn nhroad through the 
official trade agencies whaten'r equipment the institutioJ-19 C'On
cerned fail to obtain themselves. The Government sh,.mld a< 
far as possible also allow rebate on the import duh· on scientific 
equipment. · 

(b) In order to augment the existing equipment t•esources for scientific 
institutions th~ Government should re.eonsider ils present policy 
of disposal of surplus wer materials of scientific velne and adopt 
necessary n1easm·es to prevent the passing of such materials 
into the hands of private dealers and ensure that the material;; 
are made availnble to educational nnrl resf'arch institutions easih· 
and "" far as possible free of cost. · 

(c) In order to fa.cilitate the training of additional workers in institutions 
and industrial concerns thf' G-overnment should imtnedintelv 
evolv~ a suitabl~ machh_1er.y for expediting building constructiot{, 
espeCiall:v at vartous trammg centrfs, nnd also provide ne~essarv 
funds for the purpose. The following concrete steps may b~ 
favourably consiaered by the Government:- · 
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(iJ Construction of uJJitional "ings to the existing hostels in 

universltle:--, research and teehnieal in~titutions where tb~ 
add 1tiowd wen are int...:>IHled to bP trnmerl Hnd .. the cost o 

· 1 t' · I · l1orne hy the boyermnent. 

(ii) 

!:)\lCh l'Ollstrm~tum to )C en ue ~ , -

Cons.truction of residential buildings in factonel-; wlH"l'e tr:.1iniug 
is to be pro1 irled on the basis of 50 per cent. of the cost as 
intt:>rest frl'e Joan to the industrwl concerns, the loan_ to_ be 
n_•paid to tht,. UoYPI'Illllt'llt in insbdHH•nts nlld the bu_IIdmgs 
l'lHl-.tl'\ll'lt•d to beeG:IIe the propert~· of the ('Oill't'l'lls <lftt'l' a 
certain JH-·riorl. tParas ·~~ to 73, l'hnpter I). 

Lu onlt_•r to ovfrrnme tl1e gr<·:tt difficulties experienced by the tlo\'ernnu~llt 
111 i1upleuwnting IHost of their seliemf's for tlH-' illlprOYt'l!Iellt nn<l expansion 
of rese:.n·ch and tntining facilitit>:'., the noYenmH•ut should:-

(a) Letn·e it tt) tlw wh11i11i~truti\-e <lepartlllt'IIt to dt•eirle ns to how ony 
particul;.tr ~cit·ntitie or te('hni.:.:al po:-;t should he tilled. The 
ntll"lnal Jll"ot·edun_, of recruitllH-'llt through the I:'etlerod. Public 
SerYiel' ( 'onuni~i<.ion t'Uil be followed generall.v hut Ill ~pf>cwl cases 
;tt the di!-icrdinn of the Administratin:~ depHrtment, posts 1nay 
he tillf:'d thrmJHh JH:'ootintions with pro~.pedive tnndidates through 
tiH_, tnellimu of n s;lection eommittee, with whil·h it nwy be 
po..;sihiP to as~oci:tte the l''ed('l'al l)uhlil· Hervi<·t> ( 'mumission. 

(_hl ('re;Jte SeiPntitie Hen·iee at par in :-;tatus alHl emohimf'nts with ad
winistrati\·e sen·iees. siwilnr to that el'l':ttecl in O!'Pat Rrit;tiu. 

(c) Impro,·e the s:d:n·y S<"ale~ of tPa<'her:;;. t-•spt•ciall~· 
tet·hnieal eduention. 

r ho~e in 

(d) Prod<lt> funds to enahle the iustitution to send thei1· experienced 
staff O\"t>!'se:ls to visit. i111portant centres of scientific and technical 
eflucntion nnrl reFOearch. 

(e) Tn<titute a lar11e 111_1mher of scholarships for post-g1·aduate and research 
training in institution~ in Indin. 

(f) _.\..;]\: the adtuinistratin:' department. to ~et up a Ruil<ling Conunittee 
on whieh l't')'I"E'St•ntati\·es of tlw ('. P .·\V .D. and the Finnnee Depart
liJent mu_v sit together with departlllentnl repre~entati\·es and 
where\·eJ' neep:;;.,;;ary to entrust the deparhn<·nt nt its discretion to 
h:n·e their building plnnnecl nnd eXP<~uted through the private 
agencies. 

(g) Dele~ate a :n·eater amount of uower than at present to heads of 
eclucntional an«l re~earch institutions. 

{h) Place nt the disposal of the institutions the funds in the fmm of block 
grants to iruplement progmnmws :-tpprovrd hv lhe Governrllent. 
Normally, the head of the institution ·should have the 
authorit~· as n matter of course, once ~he scheme has been approv
ed_ nnd funds _nllott.ed, to !•ke the action he considers most appro
pl'late to neh1eve the desired result without delay. 

(i) Decisions on t~cJ,nieal matters should he arriwd nt in fullest consult
ation with tlu~ seientific and tedmit~al nwn nt ;Ill stnges. For 
any chnnge~;. in tec·hnicnl p1·oposnl" hH~hulin~ policy, technical 
men of the depnrtnwnt •hould be )!iven an opporhmit.v to ,-~pre-
sent their ,-iew point. (Parlt 77, Chapter I). 



(The above includes the prov1s1on for departmental schemes, which have 
been accepted by Government, in principle). 
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CHAPTER I. 

Training of Personnel lor Scientific and Industrial Research and for Industry· 

By 
S. S. Bhatnagar 

It is proposed to deal in the following with the measures that need to be· 
gi\·en the highest t~t·iorit:y for the tra.inmg of personnel for scientific and in
dustrial research and for the Industry. The kind of training contemplated' 
may be brought under four genernl categories viz. (i) Higher research and to 
eome extent adnuwerl te.clmological trnining in speeinl institutions; (ii) research 
and perhaps education ~lso leading to a post-graduate degree in Indian 
Uni,·ersities; (iii) nd,·anced training nfter the gradllation stage and to some extent 
research also in industrial concerns; (iv) semi-advanced or foremanship training 
in industrial concerns after the diploma or a higher stage. 

Training in special ·institutions.-The existing research institutions, which 
may he enabled to tnkf' np i!nmerliatdy the training of scientific worhers art"' 
given in Appendix 'A' together with the subjects in which the institutions <>an 
impart training and the probable number of men. who may be trained in 
addition to the present strength. Since the type of training contemplated in 
these institut.ions is entirely different from that provided in regular educational 
institutions the best way of attaining the objective in view would be to provide 
reseorch scholarships on a generous scale in these institutions. This measure· 
will result in a. large nurnher of post-gt'iHhmtA students with suitable academic 
qualifications entering the institutions for fmther study and research in the 
~everal sciences and technologies. Incidentally, this would also give great 
Impetus to the development of research in the country. In eddition to scho
~arships ad.equate grants for the purchase of laborato;·y equi;>ment, bool<s and. 
Joumals Will have to be made to the institutions. 

It mav be mentioned here that in the immediate past, especiall.v during 
the war vears most of the special institutions and universities have greatly 

. suffered i;., the matter of obtaining apparatus and other equipment, due to 
various disabilities such as for instance lack of funds. lack of priority for the 
import of eqmpment etc. These disabilities should be removed immediately 
if the institutions are to be enabled to increase their outturn o:!' trained per
Ronnel. The import of equipment for nny tmining institution should be given 
top priority ancl the government shonld endeavom to secure from ahroarl what
E'ver equipment the in~tih1tionF: concerned fail to obtain bv themselves. 

The National Laboratories of the Council of Scientific and Industrial 
Research although belonging to the category of specwl institutions are different 
from those ment.ioned in Appendix 'A' in that the laboratories will soon consti-
tute the single largest emplo_\'er of scientific talent and hence provision wi!l be 
made for t.he immPdiatp haining of ~nch personnel as is required for t.he exe· 
cution of the research programme of the lnhoratodes. Besicles, the work of 
the 11/atJOnal Laboratories is highly diversified and cover a wide ran~e of 
specialised subJects, and advnnced training for the senior staff can in the initial 
stages be provided onl:v in specialisecl rP"earch rent·res abmad. Sueh oepu 
tntions are obviouslv different from the Overseas Training Scheme. which the 
Government. hns rut up. The Council hns provided for the advanced training 
of nearlv fiO members of the senior stAff of the laboratories ahroad·. At the 
same t.hile provision ca.n nlso he made immediately for the t.rninin!! 0f <1~ l(•flst 
lfi-20 researc·h worlrers in the present lahm·ntorie~ of the C'ounril (Phvsiral' 
and Chemical Sections !orAted at Delhi. nucleus of the Fuel Research Insti
tute at Dhanbad anil the nucleus of the f'entrnl Glnss nnd Ceramic Research 
Institute at Cnlcutta) in the following snhjerts: General Chemish·y. Organic 
Chemistr;v with special reference to plnnt products. plastics. paints andr 
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,-arnishesJ Oils and Fats, Physical :HHl < 'hetuieal Survey of Coa:l, Glass and 

•Cer:.imics, l~ltra-souies, \Vood ltnpregnation, t'tubon l)roducts, Producer gas 
fuels, Electro-chemistry etc. 

This itntuediate out-turn of tr:.1inetl sciv11tili.c worl\tl'S can be incl'(;'U~t'd tur· 
tber if the laboraton· aceomu•odatiou antiltthle in Delhi is ubo iuereasell, since 
tllt> Council has in ~it.~ pos:-.es~ion some facilities b~· wny of f'tptiplllt:lli de.,. 
which could be stret<:lwd to 11teet this urgent nel~d. This parti.cular sdwtue 
should he implementt•d witho11t tlehty so that within the twxt 10-12 ll~onths 
we l';lll haYe ahout :20 additional llll'll who can ht> fitted t:>itlwr i11 the pt'Ojt>ded 
N:ltional Lahoratoric~ or in lndu~tr~:. This will supplenwnt thP tl'ained 
scientitie persomwl coming out of otht'l' speei:d institutions anti unin"r:-:.ities. 

Training in Universities.-Xext to the scientific instit.lttions Itleltt,ioiJed, 
the unin:-rsities eonstitute the lllo~t itllptii'tomt training grnuud for tl•e ~dtE·rior 
t,ypt>s of scit~ntitic ;md tt->t'IIJli(·;d IIJ:lllpower. \\'hatt-·ver f;t(•ilitieg, whit·h we 
mnv ltnve to t'Xtentl to o11r uuinT~itil's for an illllllP(li<th• itH·l'f'a:-:.:e hoth in the 

.vut~turn nnd the u-.:,t-fuhw~~ of the tr::int>e.;;. will he l:irp:t'ly infl11<'1H'•.·:l h_,. the 
faet that some of the un i ,·ersi tiPs do not ha ,.P post -graclua te l'e:o\ean· h dt·pnrt
nwnts an1l tho~e that tlo, do not po~~es~ the hP:n·ier and costlier t~pes of 
equipmPnt· and npparutn:; whieh are Jn~cess:n·.v to tr:tin up tnen, who could 
engnge in lliOl'P ach:lllt't'rl stages of re~e:treh ot· eould dirL~ctly talie ou responsible 
joh:; in Tntlustr;c \\'hat. therefore. nel'rls to he done inlllletliatel~- is to 
stJ'engilten tlte existing post-graduate departtllellts especia1ly in l'PS.pect. of 
equipment. At the same time. we ~houlcl pro,·icle for a good nmnlwr of post· 
gracluntt> ~turlentships in ever.v unin.:'l'!o<.ity in order to attmet. promising young
men into the post-graduate clPpnrtnwnr.;;. Tlwse Hl'gent n1easures could only 
be applied for imntt'diate fruitful re~nlts to onl,v such of the t>Xi~ting universities 
as have po~t-graduate rleparttnents, whir·h include t·e~e:ll'ch, nnrl. will help to 
fill in the 1-'Xisting gaps in the suppl~' of trained persontH!L As )'eg11rll~ those 
universitit: s, which . han~· now proper post-graduate depadmeuts r)llr u ppr~:1ch 
to the prohlem will haw to Le different in that. tlH·•e <houlil hP enahiPrl to 
tab~ itiitlJed.iatt~ steps to ereate t)ost-~racltJatf> departmelJts, keepi11~; p!·im:.rily 
in view 1·esenreh in the basic ~nd applied s.eiences. For thi~. grants ";n have· 
to he macle to the universitiP~ for the institution of profrssorships. reader~ 
F<-hips and otlwt· guiding staff for resenrch, for the purchnse of equipment and 

·for thP crration of a suitable nmulwr of scholnr~hip:;;. This mensm·p will 
ensul'f' nn increa~wrl snppJ,,. of men J·eqnired in execution of the vRrions rlevelop. 
mPntal plan•. 

Tn Appendix 'R' is given 11 ~tatement ~howing the existing fa:.('ifit.ies in 
various lnrli~1n lTni\'"ersit-ies nnrl other ecltJ<'ntlonnl in..::.tih1tions for post-graduate 
t·esearch nnd tl'ainin~. tht• iH'I)hahle llt111lher of adrlitionnl lllf'Jl w}~o cnn be 
accomn10(latP1l. pro,·itl<·<l the t>xisting facilities m·p nugnwnte<l as sugge~ted 
above. tht· lnti,·er-.ities in "·hi<·h post-graclnnte departments nnd new conrses of 

· higltet• ~;.tuflit•s will haYP to lw sp1 np. 

Training in Industry.-(hu nf thr lllt:Hll!" l1.'~ whic·h \\'(~ 111a~· :mgmPnt" the 
~xi~ting f1H'ilities H\'llilahle in nnivet·sitiPs nncl speeial institution~ on the indus· 
hinl sicle is to tap tlw f'xistiHg indnshif'<: tlwmsdves. :\fnnv major in,lu·;tJ'inl 

·C"onf'rrns in the enqnir.'- e~pPcially in '-lH'h fit:'ltls ns Tron Rntl Rt-,eel 1\fntnllnrgy, 
· constnJC·tinnnl .... ngint•t>l'illg, hr·a,-s c·helllif•:tls nnfl chemic~nl iwln~trio~. sNip~. 

c,jJs nlHl fats. points nncl Yfll'nislv:•s. ~enwnt. ~ugnr nncl nlc·ohol h:n·e ''el'\' !!0'1d · 
fnf'torv fncilities to offPr frw hoth ::~ch·mwl~cl nncl fnreman..::.hip trnining- of rnndi~ 
dfltes. It i~. however. to lw 11otetl thnt onlY R ve1·y limitecl numhrr l1nve 

· Rll\" wortlm-hile 1'e.;etuch fn.o:-ilitiPs. Tn thP imn1Pdinte f11h11'e. t.lwreforp,, trnin· 
· inZ in inclw:.tJ·iul ('onrPrn~ will ht--' cr.nfinf.>rl mo~tly to the former t~·pe mther 

thon tfl inrluoh·inl re•enreh. 
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tn Appendix ·c· is given a li:-~t of ituportaHt iutlustriul subjects togeth16r with 
;the firn1::;, which ure eapable of proddiug training facilities. lt hus uot been 
possiblL• at this nlolllellt to ascertain. <h-'tinitel,y ~rhnt ~rills. are wi.llillg t~ <tLlw~t 
trttinees alHl in \\ h:L. lliiiHhers. \\ hate\"l'l' miornwhon ls a.vmlable ill tlns 
re=--pect is giYell iu tilt' npprupri<1te c.:oiUIHil~ in the Ji:.:t.. ~il.lCe, lltost of .the 
industrial 'coneerus J'l'gul;trly adnlit apprL•ntwes from lllllH'l'!:'lties and t~.:.·l~luw·al 
JihtitutioJJs in sume strength or other it lliH} be tlSsmueU that in the pn·~ent 
~che1ue of traiuiug their co-olJt:.'l'tltion would be fort.hcollJillg. 1-lowe,:er, sot~te 
snrt of lt-•trisi;lti\·e nu-·asui'L• would l><• ll~<~essnry to PllSUI'P tlltlt t'Very mdustl'Jal 

.cullel·l"u wlli('h hu:-:; tilt lh:!cL·ssnry fucjlitit-~S does take in !!ll'll l·'L' training' Tile 
(i-orel'lllllt::'l1t should l'Jl,ft-:n·ot\1' 1·<, :.;ccurt-! facilities for 11t k•:tst i_tl){) IIIL'll for t~d
r:Jlll'l'd training nnd for nbout .-,uo for fon·twutship trnining. 

ln :tdtlitiun, in en:•J·y t·outraet t'IHL'I'l'd into hy tilt• gon·rumeut fur tile pur
..:_·hasl' of industri;li lttaeliiw·ry, plnnt ;llld t><juipwent front fon:ign aLHl lndian 
tirltLs thPre should bt• prtr\·i~·dnn in tht· teJ'IIJs of pnrehasl~ fur the traini11g of a 
:--uit:Lhh· numhPr of lndiHIIS in the \\orkshops of the tiJ'lliS. This Inensure will 
ltelp to open up anothl'l' usl~ful lint• of training in Jndustry. 

It may bt• utentio11ed hL'I'e that- tilL· yurious concerlls, such ns the railway 
·workshops" :.md laboratories~ ordnauce facturies and hi,gh explosive factories etc. 
which ;tre under the dil't:'Ct administration and eontrol of the go\·ennuent. should 

he asked to take iu men for training to their utmost capacity, so that these 
eould ~uppletuent the futilities available in private industrial concerns. The 
Hailway workshops and l:d>orntories t·onstitute in fact an ideal trainit1g centre 
for st:ientific worlwrs in all prohleUis relating to railways nnd we should not 
fail to utilist> tlw l'Xisting f<!eilitlt•s for sueh training of 111en, who would be 

l'equirl:'d in large llUIILiwrs to wan the milways in the 11ear future. There are 
:tl present six Htate Hailwny Labomtorie~ nncl 10 \Yorl<shops in India where 
C~IJ h:inds of chemieal, IIJI'tnllur~ieal nntl nllied problems are (lt-•nlt with. For 
want of efficient tt•elmienl t:<lYiCL' and help, tlLe scil'nt ilie offit•<:•rs inl'l111rge of the 
laboratoriP~ nl'e now kept husy 111ninly with routine illlnl,\·tical wor1< although 
tll€.se n1en are competent to undertake research work on ·an.v ruilwn~· seientitic 
prolJh ... m ;mJ. also to tr:lin up other~ in the line. In order, tlt"'reforP, to utilise 
fully the facilit.ies u\·ailnble in our ~tate- raihn1y~. hoth in regard to men nnd 
uwtt·rials for purposes of giving in1petu5> to t•nilway scientific resenrch and the 
tn1ining of a !-Wheute of Hailwny ~eit·lltitie Hl:'sem·eh should he takf'n up illlme
dia(,p)y. A Chid Hailway Scientifie Officer or Direc·tm· of RaihniV Scientific 
Rt>sf:'n,rt·h should he uppoilitl'd to \\·ork out the dt>tnils of tilt-' scht>m~ nncl carry 

it out. In its (Sst>ntbds. howeYPI', tlw .;,c•hl"'llH:~ shoulil t'll\'isnge res~·nt·ch und 
tmining on tlw follo\\·ing problems: (1) Heat trenhllent of metnls; (2) C'ol'rosion 
:tnd wem· of metals; (H) Boiler. feed metals; ( 4) White :\Ietal and other non
fen·ws nllo.YS; (5) Fonnrlrv ~fonlding Sa nels; (6) Rehactor;v l\Iaterials; (7) 
Oils. Paints anrl V:ll"ni,hes; (H) Quenching Oils fm· tempering; (9) Reclamation 
of Oils; (HI) Hot boxes; (11) Oil-less hearin~'S; (12) Re~·lamotion of l\fdals; 
(J!l) Whit" ~ft>talling procednt·e; (14) Fntigup failur" of .!lfetals; (151 Welcling 
of rails; (Hi) Eemwm)· on coal consumption; (17) C'oal-dnst hriquetting; (18) 
High dut)' enst iron; (HI) :lfauufnetme of .!\fallen hie t"ast iron; (20) Jlfnnufadnre 
of Rteel. 

An eminent tmd ex-p(~rienPetl railwny scientist should he- ~elech---'tl for t.he 
post of DirPetor fol' Hnihnt~- Scientific He~enrch in consnltntion with tlw ('c,\lncil 
of Scientific anrl Indust.rial Reseom:h nncl in addition four qualiflecl Deputy 
Di1·ectors to be inchm·ge of the following four sedions; (nl Fuels; (h) :'lfetals; 
{c) Boilm· wa.ter; (d) Lubricants, Oils anrl Paints should also be uppo'nted. 

This scheme of milwnv resenrch on the Indian Railwnvs .can easih- tnke in 
~ scientific workers, who would he suitahl)· trained in difler<'nt" railwny 
laboratories anrl worhhops. ~o additional expenditure for buildings m· for 
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housing the training centrPs wouhl he required as these can be ..;011\~eui~ntly 
done by individual railway• us and when required by the Directact of Railway 
Research. 

Training in industrial concerns could be best provided b" selecting suitable· 
mEu and assigning thetn t.o the \'ariou::: factories. The E .:lected n1en should 
be criwn nttracti,·e stipend• and should be placed under tr" top technical execu
tive~ of the conccrn::.-who should be well qualified a,.d experienced in their
respecti,-e tield~-so that thE'~' tHny receive the best A attention and traini~g. 
Advanced technical training should as far practica~1e includ~ J"Psearch tram
ing also in the factories, whith lwn• facilit,ies for t~~ .• ch work. After the neces· 
sary trainiug, n10st :){ the-..e tnE n will fill the existin~ gaps in respect of h•.chn1 
cal personnel re'l.uired for mannincr the industria:-~ and in suitable cn:;es for 
technological resenrch in t.he resea~eh laboratorLs of the Council of Scientific 
ancl Industrial Research and the Industry 

Financial aspects of the scneme.-Both capital and recurring grants would 
be required to gh·e effect to the recomma .. dations made in the present scheme 
of training of scientific and technical personn~•. The former would largely 
be in the form of studentships or scholarships for the trainees; and the latter 
for the purchase of additioual equipment etc., especially in the post
gradnate departments of universities. lt may be proposed that the value of 
scholarships in uni,·er>'ities :md special institutions should bP about Rs. 100 p.m. 
nnd in industrial r·mwnns Rs. 100 and Rs. 75 for advanced and foremanship$ 
tre.ining, respective}.'·· The eapitnl grant that. is to be mn<h~ to the universities
denenrls on thP uC'tnal lll:'eds of the universities in the illlllH.·<li:lte futurt> to pro
JYide training facilitiPs for additional men and will varv from universit.v to univer
sit~ since some m1in·r~itier. ha,·e to stnrt post-gra.dnate departme'nts on the 
requisite sca:e. lt 1nay. lwwever. be ln·oposed ihat the universities which have 
to start post-gn•duate dcpartments should receive a lump smn grunt of Rs. 5 
lakhs and a proportionate recurring grant for the creation of professorship>. 
readerships and other tutorial staff and to meet their expe1,.es. As regard• 
the universit.ie!' which hnve nlrPcHl.'y resenr<>h dt:'pnrtments. R gencrnl eCJuiprnent 
grant of Rs. 2 lakhs for each university and a recurring grant of 20 per cent. of 
the univer~ity's pre~ent annual expenditure nulv hP made. All the gnmt!; pro· 
posed will be in nrlrlition to the •cholm·ships aPd stnr1••ntships which the gowrn· 
me!lt hn~ to institute. SinC'e mnn~ of the inilnstrial rJonce.rn!; are a]reaclv in a 
favourahle position in rPspect of training facilities large ~nms 'Jf monPv', it i~ 
expected. would. not he reCJuirPO for r-np!trtl or recmTin~ expenrlitnre in thP~e 
places. 

T?e follo:"'ing stntement indicates an annroximate estimate of the gran~ 
reqmred rl1mng- the next 12 months lor this part of the training programme. 
A. RProrrin.q. 

1. s('·holnrships for reseArf>h training and advanf"f>ci st.urlv in uni- R~. 
versitif"!11 ami RPel"ial institution~=~ (Non-Governmeri.t.) Ttoa1 
No. 250: Vnlue Rs. 100 eaf>h . . . . . . 3 lakh~:~. 

2. Sf>holarshins for advancf"ri trainin2: in induMrial conrE'rns: 
Total ?\o. 300; value RJ:J, 100 P.ach . . , 3 ·fllalchs~ 

3. Sf'holarshins for foremanship ti'aining in industrifll f>OnC'('tns: 
Total 1'\o .• ~00; value R1=1. i5 each , . . . 4 ·5 lakh~. 

4. f'refltion of profes;;;o~hips, ReariPrships. ete. in universities 2ft 
RearJPrships, 20 Professorships. and 40 Lecturermips 5 lnkhs. 

li. R~urrine expenditm·e mis('e/lanE'!ous for universitif'!'l and re-searC'h 
in.c;titntions . . . · . . . . . . R ·00 IRkhR. 

6. RE>!'Ie-arrh Rcho1arships for training in the 1aborator·ies of tho f'oun<>il 
of SC'iPntifi(' & Industrial Research: Total No. 20; 
\•a1ne Rs. JOO eaf>h and re('urrine: expenditure . . . 0 ·35 Jakh>;. 

7. ~(·holflrshipR for Railwft,\' Scientific RE~search SC"heme. Total No. 200: 
value Rs. 100 . . • 2 ·4 lakhfl. 

1t nirec>tor of Railwa.v Re<iE>af'('h on Rs. 2,500 p.m. & 4 Deputy Direc-
tol"3 E>arh on Rs. J,500 p.m. . . . • • • . 1 ·0 lakhs. 

Total . 27 ·R5 lakh•. 
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B. Capital. 
I. Capital grant to Universit.ies for starting post-graduate depart· 

menta 6 Universities Rs. 5 lakhs each . 30 lakhs. 
2. Capital grant to uxisting post-grRduate departments of Univer-

sities 9 Universities, Hs. 2 lakhs each 18 lakhs. 
:.3. Cttpital grant to reseat"ch institutions 

( Non-Govt.) 7 institutions 12 lakhs. 

Capital ,1rant 
Rccu.rriug ymnt 

fotal 60 lakhs. 

60 lakhs. 
27 ·87 lakhs. 

NO'l'B.-{As L'egards hostel accommodation for the additional trRinees in Universities and 
:Special institutions, and also b1~ildings for the expansion of University post-graduate depart
ments it has been found that .thts need could be met from the funds (about Hs. 75 lakhs) pro
posed to be spent by the Ed_uc~tion ~epa~ti_nent in the immediat~ futur~ o~ a ~eneral expans~on 
.and strengthening of the extstJ?g _llmvN'stt.Jes and other educat.IOnal ms~ttu.ttOns. ~he question 
of accommodation for trainees m mdustry, however, should be taken up wtt.h tndustrtal concerns, 
individually and satisfactory arrangement arrived at). 

Other Special Measures.-After an extensive survey of the existing facilities 
in the count.ry the Industrial Research Planning Committee of the Council of 
Scientific and Industrial Hesearch has i:nade some farreaching recommend
~lt-ions for the orO'anisation of scientific and industrial research in India on the 
l1asis of a 5 ye:n':' plan. Of these, the following four recommendations are of 

·"pecial significance i.n the present context of research training. 

tl) 8etting up of a net·work of National Hesearch Laborat.oriP•. 

12) Block grant of Hs. 6 e1·ores from the Central Government (spread over 
·o. period of 5 years) for the establishment of :-lutional Laboratories :md for 
nroviding funds to universities and special institutions for research in all scien
.-,es and technolo~:ies. 

(3) Annual recurrin~: grant of Rs. 1 erore from the government for ensuring 
·~.he continuity of research activities ou a progressive scale. 

(4) Levy of a statutory cess (1f16 of 1 per cent) on Industry on the basis of 
;ndustrial production or as a small surcharge on income tax so as to realisA 

-«t least Rs. 1 Cl"ore for supplementing the grant from the Government for 
"esearch. 

ln.as·much as the above t•ecommendations will give immediate impetus not 
'nly to the expansion of facilities in the country for scientific and industrial 
esearch hut also to the out-turn of scientific manpower the~ should he givea 
•ffect to. The question of levy of cess on Industry ha• been under the. <•.on
;ideration of the Department of Industries and Supplies but urgent action in 
the matter should be initiated. The Council of Scientific and Industrial 
Research being the Central Organisation responsible for the development. of 
'esearch in the country, should be provided with the capital grant. of Rs II 
orores (spread over 5 years) and the recurring grant of Rs. 1 crore in addition 
fo the proceeds of the cess to ca!TY out its various plans for research develop
ment. In addition to the establishment of new laboratories and the financing 
't research departments of universities and other institutiolls these nlans innlude 
~ome of the essential features of research training f'nvi~aged in this sc~heme. 
The present scheme in its entirety can also he a<lopted and carrie<] out. P.x
oed~tiously b:" the Council in ~ie_w of the fact that the Council and its Advisory 
l,od!eR constitute the best ex1stmg machmery for the implementation of tho 
'lroposnls of the trnining Reheme. In the event of the deciRion to g;,·e eff~c~ 
to the recommendations of the Industrinl Resenrch Plnnning CommitteP. along 
l.he above lines no separate grants (as shown in pp. 1·8) apart from those 
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recomm.ended by the industrial Heseareh I_)lnnning Conm1ittee wouhl be 
neces:;ary. . 

Suminary of recommendations.-\!) l•'or an innnediute _int;reuse . m . _th~ 
supply of sdentitic nulnpower it is nece~~mry to tap the. ~~1sh~g un~vers1~1~s~ 
special inst.itution::; and indw;try b,y ereutmg udequnte factht.u•::; m the~e pl.~t.'eS 
for ach-anced research an<l training. 

{~) ~1he target of increase under the existing circumstances should be ~t 
least :!.30 trained men for scientific and industrial research, 500 men (adn111ced 
cadre) for the uwnnin,,. of the indnstrie::; including the state railways and nlso 
for i1idnstrial research ~md 300 nwn (foremanship c1.1dre) for the indu:;try in the 
next }j months. 

(31 ~uch faciliti~• as are to he cr_eMecl for the abo~·e purp_ose, sho':ld largely 
be in the foriH of granb to tmiverstties and Rpectal mst1tuhons for mstitntmg 
pos.t-gmduate research scholarships or studt>nt~hips on n generous S<'~le. pur
chase of t'(]Uipnient. opeuillg of post-graduHte resenrc:h UepHrtnienh:. m the
unh·er:-;.ities, which do not han• any at pre::;ent, and for the creation of Proff:-;sor· 
ships and Header~hips i11 some of the universities. 

(4) The government s.honh.l sanction a capital grant of Rs. 60 lukhs unJ a 
recurring grant, of Hs. 27 ·87 for this training schmne. 

(.l) The recmmuetnlations of the Industrial Hesearch Planuing Committee 
relating to a block gmnt of Rs. 6 crores (sprend over a period of 5 ;_venrs) and
a reeuning grant of Hs. 2 t·rores for the organisation of ~('it>ntific research should 
be hnplemented and the grnnt.s plncell at. the rlisJoosul of the Couneil of Reienti-· 
fie and Industrinl Re~t:'<ll't:'h for the imrr•Nliah· purposE of expandin~ rest arch 
and tmining fneilities in the t'Ountr,v. If this is done, no separate grnnt as.. 
recommended in (4) nee(l he 1nnrle since the Council of Hcientifie and Industri;tl 
Research woul<l then he in A position tc, implement the main features of the· 
pres~nt sc·heme. 

(61 Some kind of legislati,·e measure should Le enfor<:ed "·hereby it hecomes. 
incumbent on e~er.v established industrial concern in the country to proYide 
for technical training to qualified young tuen, notwithstanding whdher the 
personnel thus trained "·auld be required b,v the concern or not. Go,·ernment 
should also aiTange for expanded fa.cilities for the industrial training in such 
phu·es a:; Rnilwny 'Yorli:shops. Ordnn11ca and Explosives factories, :!'-!d r,ther 
concerns, which are under their direct control. 

(7) rhe import of ecplipn1E nt for any resenrch or •;•clueflt:ionn I in~tit ution 
shoulcl he given the highest priorit:v nnd the government should enileavoor to 
secure frmn ahro~d wh;:ltEver equipment the institutions conNTntcl ft1il to 
obtain themselves. 

(8) A scheme of _railway researcl; nne! h:aining- "" outlined in this report 
ohoulcl be tnken up 111 order to pronde fnc1htie< for the immediate trilinincr of 
a.t least 200 workers in the existing rnihnty workshops and Inbomtorit~s. ~ 



In:;;titntion 

I. Indian Institute of Seienee, 
BangalorE>. 

2. Bose Research 
CalcuttA. 

Institute, 

3. Tata Institute of Funda
mental Research, Bomba.y. 

4. Forest Research Institute. 
Debra Dun. 

5. Imperial Dair:r Research 
Institute, Bangalore. 

6. Haffkine Institute. Bombay . 

7. Biochemical Standardis»· 
tion Laboratory. 

8. Nutrition Researl"h Insti-
tute, Coonoor and Shillong. 

9. Cotton Technological La-
boratory, l\Iatunga. 

10. GeologiC'al l'illl'\'ey of India 

II. Indian Association for t-he 
Cultivation of Sf'ience. 

12. Provincial Industrial Re. 
seareh lAlhoratories. 

13. Lac Research Institute, 
Ranchi. 

14. Jute Research Institute 
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Subjeets 

Gene1·al and Applied Chemistry, Industrial Fer
mentatiml, Bio-chemistry, Organic Chemistry 
with particular l'eference to Pharmaceuticals 
and Drugs. Physics, Electronics. Chemical En
gineering. Internal Combustion Engines, Com
munication and Electrical Engineering, Aer·o
nautical Engineering and 1\Ietallurgy. 

Nuclear Physics, X-rays and Ultrasonic~. Pltmt 
and Animal Physiology, Biophysics, Bioche-. 
mif:tr_\', Anthropology and Racial Biology. 

Nuclear· Physics, Cosmic rays and TheoretiC"al 
Physics. 

\Vood tec·hnology, \Vood Chemistry, Paper and 
Pulp, l\Iinor Forest Products, Botany, Bio-
che-mistl'v. · 

Dairy and Dairy Chemistry. . 

Additional 
numbe1 -

of 
workers 

who may· 
be 

trained 

30 

13 

Sera, \~accines, Anti-toxins, PI1armaceuticals c=~nd 
Dmgs, Antibiotics, Biochemistr.v, Pharmacolo
gy, Organic Chemistry, Bacteriology. 

Biological evaluation, Bioche-mistry, Pharma
cology. 

s. 

10 

5 

8 Nutrition, Biochemistry 

Physics and Chemistry of Cellulose and Textile 
fibres. 

Geophysical prospecting 1\Iineralogy, Mineral 
anal\·sis. 

Crystflllography, Magnetism. X-rttys. Spectros
C'OP.''· 

Industl·iul Research 

Lac and Lac Products 

Jute and Jute Products 

5 

12 

s. 

5 

5 

15. Laboratory of the Indian 
Academy of. Sciences 

1\Iineralogy. Spectroscopy, Crystallography 
5 
3 

16. Ordnance Laboratories 

17. Directorate General of 
. Observatories (at \'Rrious 
places). 

18. All-India Radio 
19. Govt. Test House 
20. Sericultural Resear('h Sta

tion, J(ollegal and Govern
ment· Silk Institute, Bhagal
pur. 

21. :Metallurgical Inspectorate, 
Tatanagar. 

22. InspeCtorate of 1\Iilitary 
Explosives. 

23. Survey of India 

24. Mathematical 
Office. 

Instruments 

25. Civil Aviation Directorate 
26. Posts and Telegraphs Dept. 

Workshops and Laboratories. 
27. Zoological Survey 

Ordnance and Military Stores, Testing and Re
searC'h. 

Meteorology, Physics of th~ Upper Atmosph€>I'6. 
Solar Physics and Sei1"mology . 

Communication Engineering • • , 
Testin.IZ of raw materials and finished products 
Sericulture and silk spinning, wet.n-ing and dyE'ing 

Metallurgical Research and Testing 

Re-search in plastics, Testing and Explosives and 
other defence c·hemicals. 

Trigonometrical, magnetic and other sur\•eys, 
Geodesy. 

1\Iathematical, and Physical Instruments and 
Accessories. 

Communication Engineering 
Tele-communication 

Morine Biology, Museum 

20· 

25 

!() 

15 
5 

5 

4 

10 

5 

10 
20 



·_28. Botanical Sun·ey. 

29. 

:30. 

C,:tntral 'V atsrwa.vs, Irri
gation and N avigaiion Com
mtssion and \V a.terways ex
perlmental Station a tPoona. 

Public \V'Jrks Department 
of Central and Provincial 
Government~. 

40 

2 

Botanical :\lusewn, Botanical Gardens and Cin
chona and other a.lkaloid-beariag plant cultiva
tion. 

Dam construction, Power Projects Irrigation, Navi
gation, Hydro-dynamics. 

Structural, Highway and Irrigation, Engineering 
and Design. 

3 

6 

12 

15 



University or Institution 

l. Cahutta. University (Univ. 
CCJllet~a of Scie!lCt1 & Techno
logy Presidency CoHege). 

z. B01-nbay Uni~ersity(Dept.of 
C 1., nic·ll 1' ~P-hnolo~y and 
R J fil.l In~t. of Science). 

I. Madras University (University 
Research Labs., Presidency 

,. College & College of Tech
nology). 

4. Andhra University (Univ. 
CollegeofScienceand Techno
logy). 

i. Nagpur Uraiversitly(Lakshmi
narayan Inst. of Technology), 

d. Benarea Hindu University. 

7• Delhi Unn.OJ"oity.l 

APPENDIX 'B' 

Subjects of post-graduate research and 
advanced study 

Number of 
additional 
men who may 
be admitted 

Remarkt-i 

Physics, Chemistry, Botnny. ZoolO'py Psy
chology, Physiolo~y. Bio-Chemistry. 
Gaology, Nuclear Physics and Electronics 
and Applied Physics and Chemistry, 
Mathematics. 

Applied Chemistry, Textile, Chemistry, 
Chemical Engineering, Foods, Drugs and 
Pharmaceuticals, Dyestuffs. 

Organic Chemistry, Biochemistry. Bot-my, 
and Zoology, Leather Chemistl")" and 
Technology, Mat,hematics. 

Physics, Chemistry, Natural Sciences and 
Chemical Technology.-

Chemical Enginneoring and Technolog)·. 

P.hysics, Chunistr)•, Mnth,·rr ati< f, Zc.(ll< Jo~. 
Goo logy, Industrial Che.m istry, Chern i.e a] 
Engineering, Cerami•!S, G IRRf; Phfl rmecf t·ti · 
cals, Mining and Metnllurgy. 

Physics and Chemietry. 

26 

15 

8 

10 

20 

(}ood facilities available for taking up immeditttetrain
ing. Can admit a good numberofworkers if addi
tional equipment and scholarships (IJI'e made avnH
able. 

Good facdlities are available and are being 
Can take up a considerable nu1m bee of 
additional e·quipment and scholatshir: 

a..vailable .. 

expanded. 
workers if 
are made 

Facilities for diversified post-graduate research and 
training not available~ Belong to the second category 

of institutions, which need encouragement for open- ,.._ 
ing up proper post-graduate departments in various "'"" 
branches specially in technology. 

Special facilities available for advanced study in Che
mical Technology and Research in Plant Produetst Can 
turn out useful results if funds are made available for 
the strengthening of the existing departments. 

Facilities mostly for training post-graduate atudentR 
in Industrial Chemistry and Chemical Engineering 
available. Need equipment and scholaHhiJ=S for 
immediate work and also funds for opening post· 
graduate departments. 

Facilitif'~ availal ;f fer resff'rd' in fundamental ~d 
applied sci€:D('H as olEo fc.r achanced st\Jdy. Need 
equirrrfnt &nd sc.hclaJ:,>i-·ir~ fr• iruo~ ll thi€ out 
turn of personnel. 

Limited facilities fQr post-graduate research and train
ing but can avail of the facilities available in the 
C. S. I. R. laboratories. Need funds for opening 
proper post- graduate deptts. Some facilities for 

post-graduatt"fl·, 



Ua.i.ver~ity or lnatitution 

8. LuckEn.O'W University 

9. atna. University 

10. Allahabad Univenity . 

11. Annamalai University 

12. Agra University 
(affiliated colleges) 

,.,, AligMh University 

14. Punjab University 

16. Dacoa University 

Subjects of post-graduate research and 
advanced study 

Number of addi
tional men Remarks 
who may be 
admitted 

Physics, Chemistry, Botany, Zoology, an' 
Mathe.matics. 

Physics and Chemistry, 

Phyaics, Chemistry, Botany & Zoology 

Physics, Chemistry, Botany and Zoology 

Physics and Chemistry 

Physics and Chemistry, Botany, Zoology 
and Mathematics. 

Physics, Chemistry, Botany. Zoology 
Chemical technology. 

and 

Physics, Chemistry, Mathematics and 

6 

5 

6 

4 

2 

10 

10 

8 

Some facilities forpost-gradutite research in fundamental 
sciences especiniJiY in pal£1obotnn~r ~xist. For the 
strengthening of t.he post-graduate departments the 
universitw" needs considerable sums for equipment 
scholarships and also for some Chairs. 

Only limited facilities exist fCfJ' post-graduate rese .... rch. 
The university needs grants for opening up post
graduate departments, especially in technology since 
it has to meet the growing needs of Bihar. 

The University has fairly well-established post-graduate 
departments in Physics and Chemistry but lack proper 
tutiona.l staff to guide in research. First requireJilent 
is in respect of sta.ff and B<!holarships and also better 
equipment. Post.-graduate departments in applied 
sciences will have to be opened. 

Although the University has started post-graduate de
partments in some of the sciences it has few facilities ~ 
to offer for advanced research and training. Hence 
primary requirement is in respect of equipment, 
scholarships and to some extent staff. The universi-
ty also needs encouragement to open post-graduate 
depf'~tments in applied sciences. 

It is only an affiliating university and has no proper 
post-graduate dept. Hence belong"' to the category 
of universities which have to be encouraged to estab
lish post-graduate departments. But the affiliated 
colleges can perhaps accommodate the number indi
cated for research. 

'l'he University's primary requirements for advanced 
research and training are in respect of equipment aml 
scholarships. It also needs considerable support for 
opening post-graduate departments in technological 
sciences. 

The Univeristy's primary requirements for advaDeed 
rcsearC'h and trs,ining are in respect of equipment and 
scholarships. 

.Biological Sciences. 
(Universities of Indian States are not included in the above list). 



Educational itulitution8 not ajJitiatcd to any iinivers~ljj. 

16. Bengal Tanning Institute. Leather, Chemistry and Technology 

17. Leather Trades Institute, 
Madras. 

:Leather~ Chemistry and Technology 

18. Harcourt Butler Technological Oils and fats and general Chemical Techno-
Institute. logy. 

19. Imperial Institute of Sugar Suga.r Chemistry, Sugar Technology and 
Technology. Sugar Engineering. Fermentation, 

Chemistry and Technology, 
I . . 

~o. Kerala. Soap Institute. Soaps, oils and fats and essential oils. 

21. Indian School of Mines, Dhan- Geology, and Mining, pro..blems connected 
bad. with: coal. ' 

5 

4 

4 

3 

5 

Facilities exiRt for reseal'<'h and advanced study in 
Leather,_ Cb'8mistry and Technology. 

Facilities exist for research and studY"'in Leather Tech
nology. 

Some facilities exist for technological research in soaps, 
oils, fats and applied chemistry. 

Facilities exist for Technological research and training 
in problems of sugar and fermentation industries. 

Fncilities exist for training and research in the Tech· 
nology df oils, fats and soaps and-'also cosmetics. 

Facilities exist for research and training in problems 
connected with coal, especially coal washing. 



I. 

Subject. 

1\.fetallurgy and Engineer
ing. 

(a) Iron and Steel 

(b) Refractories 

(c) Associated Indus
tries. 

(d) Non-ferrous 
Motnls, 

• (e) Engineering Indus
t·ries. 

Name of Concern. 

(I) Tntas: (2) Indian Iron and Steel Co.; 
(3) SCOB: (4) Kumardhubi Works: (5) 
Bharatia Steel Works; (6) Mukand Steel 

,Rolling Mills; (7) National IrOn and 
Steel \Yorks; (S) Ordnance \?actories; (9) 
Railway Workshops ; ( 1 0) Mysore Iron 
and Stool Works: (11) \f. K. Steel and 
Iron Co ; ( 12) Indian Rolling Mills, 
Negnpatam. 

(I) Burn & Co.; (2) Reliance Fhouuo.;n.~, \"'} 
Kumardhubi Works; (4) Bihar Fire
bricks & Pottery Co. : (5) Tatas: (6) 
Himalaya Potteries. 

(I) Tinplate Co. of India: (2) Metal Box 
Co. of India; (3) Indian Wire and Steel 
Products; (4) Wire Nails of India. 

(1) Indian Copper Corporation; (2) Indian 
Standard Metal 'Wks.; (3) Kamani Wks.; 
(4) India Rolling Mills: (5) Jayant 
l\letal Manufacturing Co. Aligarh; 
(6) Indian Smelting and Refining Co. ;(7) 
Indian Aluminium Co.; (8) Aluminium 
Corporation of India.; (9) Jeevan Lal & 
Co. 

APPENDIX 'C' 

Fi~m willing to 
take in 
trainees. 

(1), (8) & (10) and (9) 
if the Govern

mont allows. 

(5) 

No information 

(I) 

(I) Jessops: (2) India Machinery Co.: (3) 
Britannia Engineering Co. ; ( 4) Copper 
Engineering Co.; (5) Kirloskar Co.; (6) 
1\Ja~a Enginot"ring Co. ; (7) Hind Machines. 

Pro b. 
able 

No. 

20 

5 

.; 

Reffiarks. 

Almost all the firms have very well 
equipped works and Control laboratory 
facilities for advanf'ed training in Iron 
and Btoel metallurgy. Definite infor· 
mation regarding willingness to admit 
trainees is available only in re~~pect 
of firms 1 and 10. But, all nrc likely 
to provide facilities for training in 
which case the number will be quite 
considerable. The Tatns have also t 
good facilities for metallurgical re-
search. 
Firms (!), ( 3) and ( 5) have very good 

facilities for training and all are 
likely to admit trainees. 

(7) and (8) are a1uminium rnnnufae
turing concerns and have yood facilities 
to olfor for advancecl training in electro
metallurgy. 

F.Xf'Clpting firm (2-1) whe have ngreed, 
no definite information is available 
us -regards the firms whic·h are willing 
t,o take trainePs. But since most of 



(f) Electrical Industries. 

(g) Ship building and 
Marine Enginet'ring. 

. (8) Invests Machine Tool Co.; (9) 
Jay Engineering Co.; (10) S. L. Dutta 
and Co.; (11) P. S. G. & Co. Coimbatore; 
(12) Avery & Co.; (13) Bhurat Eng. & 
\Veighing Scale Syndicate; (14) Tax. 
maco; (15) Garlick & C9.; (16) Joyti 
Ltd., (17) Feather Stone Eng. Co.; (18) 
Cooper, Connolly & Califford Co.; (19) 
Braithwaite & Co.; (20) Martin & Co. ; 
(21) Saran Eng. Co.; (22) Ordnance 
Factories & Railway Workshops; (23) 
Ford and General Motors Co.; (Body 
building and assembling); (24) Birla 
Cycle Manufacturing Co. 

(I) Bengal Lamps; (2) Mysore Lamps; (3) 
Bharat Lamp and Electric Wks. ; ( 4} 
Bijli Products; (5) Calcutta Electric 
Lamp Works; (6) Electric Lamp Manu
facturing Co. of India; (7) India Electric 
Worke ; (8) Greaves Cotton, Crompton & 
Parkinson; (9} Calcutta Electrical 
Mfg. Co.; (10) Kaycee Industries; (11} 
Government Electric Factory, Banga.
lore; (12} Bestolite Co.; (13) Estrella 
Products; (14) Standard Batteries; 
(15)Bharat Batteries; (Hi) Chloride 
Electrical Storage Co.; (17) Associated 
Elec. Mfg. Co.; (18) AMCO Ltd.; (19) 
Metropole Works; (20) National Insula
ted Cable Co. of India; (21) Indian Cable 
Co.; (22 Indian Conduit Inustrias; 
(23} Indian Hume Pipe Co. 

(1) Scindia Steam Navigatign Co.; (2) 
Gordon Re-ach Works; (3) India Naviga· 
tion and Railway Co.; (4) Port Eng. 
Works; (5) Hooghly Dooking & Eng. 
Co.; (6) Alcox Aahdown Co., Bom
bay; (7) Ahmadia Ship·yard; (8) Martin 
&Co. 

the concerns hnve good workRhop faci· 
lities u.nd since many of them admit ap· 
prentices from universities it may be 
a.Hsurn.ed that they might provide 
fo.t'ilit.jes for advance technological 
training. It may also be assumed 
that at least 50 candidates for ad
vance training and I 00 for foremanship 
trnining may be provided for in these 
firms. Some of them, especially 
Mes)o;rs. Cooper Engineering Co., Kirlo
sknr Co., have facilities in specialised 
lines like internal combustion engines, 
pumps, etc. 

The above remarks hold good in generaL 

No definite information. But it may 
be possible to obtain facilities for the 
training of at least 15 candidates. 

.... 
"' 



Subject. 

(h) Air-craft . 

(i) Scientific stores. 

2. Coking and Coal Car
boni ation and wood and 
Ooa.IA tar DietiUa.tion. 

3. Heavy Chemicals, Chemi· 
cal lnduRtries, Pharma.
ceutica)fl & Drugs. 

N a.me of Concern. 

(I) Hindustan Aircraft Co. 

- Firm willing to 
take in 

trainees. 

(I) P. R. & Sons; (2) Lawrence and Mayo; (9). (10) and (II) 
(3) Balance \Vorks, Bena.ree; (4) Mathe-
matical Instruments Office; (5) Aesocia. 
ted Im~truments Mfg. Ltd.; (6) Adair Dutt; 
(7) SICO; (8) Andhra Scienr.ific Works; 
(9)Hargolal & Sons; ( !0) Raj -der-Kar; (II) 
Scientific and Industrial Equipment . 
~JO. '~ ... 1 '.' '!; 

(I) Tats Iron & Steel Co.; (2) Berar6e,Coke (I) and (5) 
Co.; (3) Shalimar Tar Products; (4) ()rien- 1 

tal Gas Supp!y Co.; (5) Mysore Iron & 
Steel Co.; (6) Government COking 
Plants. 

(I) Tats Chemtcals; (2) Bengal Chemicals (1), (3), (7) and (B) 
& Pharmaceutica.ld; (3) Mettur Chemi-
cals; (4) Travancore Ohemicals & Ferti-
lisers; ( 5) Eastern Chemicals Co; 
(6) Pioneer Magnesia. Works; (7) Chemi· 
ca.Je Corporation of India; (8) Contact 
Acid & Chemical Co.; (9) D. C. M. Chemi-
cal Works; (JO) Cordite & High Ex-
plosives Factories; (11) VlPLA; (12) 
Ca.lchemico; (13) Zandu Ohemical & 
Pharmaceutical Works; (14) Standard 
Drug Co.; (J 5) Industrial & Testing La-
boratory, Bangalore; (16) Alembic 
Chemicals; ( 17) Sarabhai Chemicals; ( 18) 
Smith Stanistreet C'.Al; (19) Alpha Chemi-
cals; (20) Standard Pharrn.aceutical Co.; 
(21) Parry & Co; (22) Mysore Chemical• 
& Fertilisers; (23) Phoenix Chemical 
Works; (24) Birla Bros; (25) Shambhu 
Nath & SonA; (26) Indian Iron & Stc~1 

Probable 
No. 

6 

15 

Remarks. 

----------~----
Since the firm is primarily government 

controlled there may not be any diffi. 
culty in o.dmitting trainees, The fac. 
tory ie only for assembJing, body build
ing and rapairing purposes and about 
20 people may be. trained in these fields. 

It is likely that (3), (7), (B) and some others 
also may provide facilities for trA.in
ing. {4) is a government organisation 
and should he able to admit 2 workers. 

Since (6) is under government control, 
trainees may be admitted. 

The other conC'ems also might 
trainees. 

admit 



f. Soaps & Co.mtetics. 

5. 'l'ext.iles 

&. Leather & Leather Pro
dueta. 

7. Paints & Varnishes, 
RO&in and Turpentine. 

Co; (27)D. Waldie& Co; (28) Cawnporo 
Chemical Works; (29) Dharamsi & Co., 
Bombay. 

(1) Tata Oil Mille ; (2) Lover Bros. ; (3) (I), (3). (7) and (8) 
Kerala. Soap Works ; {4) Godrej 
Soap Co ; (5) Swastik Oil Mills; (6) 
Modi Indu!"!tries ; (7) D. C. M. Soap 
Works; (8) Bengal Chemic•al & Phar-
maceutical Works; (9) Calchomico; 
(10) Mysore Soap Factory and ronny 

other concarns. 
All affiliates of Indian Textile Manufac

turers AMociation and other major 
textile Mille. 

{1) Cawnpore Tanneries; (2) Chrome Lea
ther Co; (3) Bata Co; (4) Flex Co; (5) 
Bengal Tanneries; (6) North-West Tan
neries; ( 7) Gordon Woodroffe Co. Madras; 
(8) Mysore Chrome Tanning Co; (9) Co
oper Allen & Co; (10) The Eastern Tan
neries & many others, big and small. 

(1) Shalimar; (2) Jenson & Nicholson; (3) 
Constituents of IPMA; (4) Good Lass 
Wall; (5) Hadfields; (6) Hoyle, Robson, 
Barnett & Co.; (7) D. Waldie & Co.; (8) 
Balmer Lawrie & Co.; (9) Macfarlane & 
Co; (10) Wilkinson Heywood & Clark 
& Co; (11) Robert Kearsley & Co; (12) 
Lyall Marshall & Co; (13) Jay Engineer
ing Works; (14) Spence Ltd.; ( 15) Robert 
Ingham Clark; (Ill) Jello Rosin Co. 

15 The othor con('erns also might admit 
trainees. 

Although no definite information is avail
able rugarding the finru~,\ which are 
willing to provide facilities for advancPd 
training in t~xtile ch<'mistry & engjneer
ing most of the Mills usuaUy admit 
aPPrentices in considerable numbers and 
it may be assumPd, these will agree to 
take in more men under the preAent 
scheme. Besides, the Indian Textile 
Manufacturers Association has estab· !;i 
lished ' a research association with plans 
for extensiv<?> research laboratories. H 
may also be expected that at least 
about 100 additional men n.:.ay be pro
vided for in the existing Mills. 

No definite information is available, but 
it is likely that provision can be made 
in the bigger firms for advanced train
ing in tanning and allied fields. About 
25 men may be thus accommodated. 

No definite information is available, but 
most of the firms have good laboratory 
tmd factory facilities to offer for ad
vance training and can on the 
whole provide for at least 36 trainees. 



Subject.. 

l'nper 

tl. Sugar and Alcohol 

10. Glass and Ceramics 

12. Rubber 

Name of Concern. 

(I) Titnghur Paper Co ; ( 2) Shrigopnl 
Paper Mills; (3) MyRoro Paper Mills; 
(4) Upper India Cooper Pnper Mills Co; 
and constituents of Indian Paper Manu
facturers' Association. 

Import~mt sugar factories in the country. 

(1) Bengal Potteries ; (2) Gwalior Potteries; 
(3) Mysore Porcelain Factory (4) U. P. 
Glass Works; (5) Sodepur Gla.<\s 

Works; (6) Ogale Glass Works; (7) 
Ganga Glass \Vorks; (8) Capital GlasH 
Works; (H) Kaycee Gla.Rs Works; (10) 
Scientific Indian Glass Works; and 
several others big and small in U. P ., 
Calcutta and elsewhere. 
Cement CompaniPs of Dalmia ; and the 
con~titnonts of Assoiated Cemoni Com

panies. 

Dunlop Rnhber Co.; Firestone Tyre an_d 
Rubber Co.; Bata Shoe Co.; Bongul 
Water-Proof Co; A. K Sarkar and Co.; 
Travancore Rubber Works; Indian Rub
ber Manufactures. 

13. 1\lineral Oil & Refining Attock Oil Co., Assam Oil Co. 

14. Mrmga '188-e & Copper Four fir:ns 
Mining. 

Firm willin« 
to take in 
tra.ineea. 

(3) & (4) 

Probable 
No. 

8-10 

Remarks. 

The rest of the firms are likely to provide 
training fncilities. 

No definite information is available, but 
it is likely that most of them will offer 
fu.('ilities for training to tho extent of 
about 50 candidates on the whole. 

No definite information is available, but 
it is likely that some of them will admit 
trainees. It is, however, to be noted 
thut most of the glass companies are It 
working along obsolete lines and, there· 
foro, can offer few facilities for advanced 
training in glass technology. 

No definite information is availahle but 
since most of them usually admit ap· 
prentices, can now offer fucilities for 
advanred training for at lea::it 20 men 
under this scheme. 

No dofinito information is available but 
it is likely that most of the firms will 
admit men for training. 

The above remarks hold good. 

The firms are willing to admit trainees 
but the number is not yet known. 
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CllAPTER II 

Programme for provlmon of facilities for education, training and research for 
engineering personnel which can be initiated within the next six months. 

HY 

A. N. KHOSLA 

The two main handicaps at pre·sent are Jack of equipment and shortage of 
profe:-:;son;, The shortage of college and ho:;tel accommodation is yet a1mther 
handicap but of lesser significance. 

2 ... v\'(· have to consider engineering training w1der three categories: 
(a) Engineering officers. 
(b) Engineering subordinates and draftsmen. 

lC:) Technicians. 

The number required under each oi the categories (b) and (c) will be three 
to four times that under category (a). A balanced scheme of training must 
provide for training to the required extent under ea~h category. 

<l. It will take sonte time before our long term plans can be implemented. 
In the interval-and this is the period of emergency-there is urgent need 
for inneasing the output of technical personnel from colleges and schools. 
These needs can be met in the following ways without lowering efficiene\·. 

(i) The course of training at the engineering colleges and schools should. 
be reduced ~b.v curtailing vacations and introducing adUitional hours of teneh
iut;. This was followed \vith success ut the Thomason Civil Engineering 
College. Hoorkee, as a war measure. 

(ii) Double shifts and evening classes should be introduced in colleges, 
schools and research laboratories, wherever possible. Professors should be 
required to put in more hours of work during this period of emergency aud 
given additional pay for this additional work. 

It may be argued thtrt the professors, lecturers and demonstrators have 
already too many hours to put in during the week with the result that they 
have little time to devote to advanced studies, or research. It must, however, 
be recognised that, as conditions stand at present in India, only u Yery 
limited number of professors and lecturers cm·e to devote time to udyunced 
studies or to carry out research. Most of them find these spare hours 
hanging heavily on them which they try to fill up with "bridge" and other 
futile >Orial functions. In the nation's hour of need, these superfluities 
muo•, go, . spare hours put to useful work and the teaching staff asked to 
devote more time to teaching work and train more students. Those among 
ther.1 who are genuinely desirous of pursuing advanced studies and research 
•hould be given full. opportunity to do so. Wben the emergency is over more 
.&ncl mnre professors will have more and more free time for research and 
tldn1net~cl studies. 

It is pointed out that while the preparortion of a lecture takes some "on
&idera ble time, the delivering of the same lecture to two classes instead of one 
will not take more than an addit,iona.l hour or ,o. In other words with a few 
ddditionnl hours of work per week on the part of ench professor a hrrge num
bet of additional students can be trained. With the arrangement of double 
shift•. if ndeqnate additional tenching staff cm1 be made available, the same 
accommodation and equipment will suffice for teaching the additional num
bc, of students. In this way the out-put of st.udent.s ean be considerably in-_ 
~rease<! if not actull'll_v iloubled without much additional cost. High standard• 
must. however, be maintained at all t!mes and quality must not be oaerificed 
fnr quantity. 
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(1i1) Engineers in Go,ernmenb and other •ervices should uH .,...uu ... ··~..d 

... m.l, where necessary, reqmred to devote son1e of their time to delivering 
tSpeciulist lectures in the engineering colleges und schools in subjects in which 
"the·,- have special knowledge. 

The Heads of the Departments or Organisations concerned should nomi
oate suituble officers . and subordinates for the purpose, each one of whom 
ehould bt• giwn a suitable honorarium for this additional work. 

For ir.sta.nce, officers in variou~ engineering se:vices, namely, irrigntion, 
h~·draulics, buildingg and rO<Ids. rnilwa.vs, water supply, agriculture, electrical. 
mechanical, aeronautical, chemical, industry, etc., should be called upon to 
deliver a series of special lectures in these subjects, the basic ground work 
for which v;;U remain the coneern of the regular college professors and 
kc h:rers. This will relieYe strain on the college professors and set some of 
thei, time free for training additional students or for research. To the 
student• it will bring the benefit of latest ideas and a knowledge and appre
eiqtion of the up-to-Onte rlf'VPl0ptnPnts in tho vArious fi,,Jdg of en~inePlit<g 

activity. 

Simi)&.r remarks would apply to the Reoearch Offic<lrs and Research A•siet
a.nb serving in the various G<Jvernment and other Research Organisations, 
located within reasonable distance of the engineering inotitutiono. 

(i\·) Government ~hould make arr;tngen!ent in the vari6us GoYernn1ent. 
Dq1artments, Research Stations l'!nd Industrial Fnd~.::rtah:ings., for thE> conlpul
sot·y training of student~ nt various stnge~ of their c-aret>r in the c·olh '-:;es and 
schools for a period of one year after they qualify. The Departments and 
Or;;anisations c:on('Prned should be requirecl to giYe sptc.cial attention to the 
tr;l:ning of th-·se sturlents as prncticai training is of the utmost imporLmee 
hoth to the t·:tn.9-idatt:>s a11d the Deparl:ment-'3 and Organisnt:ons in which they 
art' to sen·e. All such traiiH~e:o; should be gin~n n stipend during the period 
of training. Quarterl.v or six-monthly report-. on the work of these trainees 
should be <ubmitted b.v the training officers to the Heads of Departments of 
GoYernruent or other Organisation~. At the end of the training perio.l, a 
CO]'." of the final training report on each trainee should be sent to the Princi
p~l of the College concerned. 

(Y) To savl:' time on preliminaries in Tt:>chnic·nl Institutions. the mnnY Arts 
stncl St-ience Colleges and schools may he encouraged to give a. certain ~mount 
of 'ecbP.ical and vocational bias in their scheme of education. 

Fnr instance, in the high schools the curriculum in the Senior classes mav 
mclude oubjects such aa mensuration, drawing, elements of mechanics, 
dv.rveymt,. etc., a.nd some vocational training such as masonry, ·carpentry, 
smithY, etc. Similar technical and vocational work including radio science 
and practice should be introduced in the mtermediate and degree classes. 

(vi) h order to meet the greater demand of engineering subordinates a 
great-er uumber of engineermg schools should be opened. Rapid progress in 
th1s direction should be possible by adding -engineering classes to the many 
Arl< nnd Science Colleges spread all over the country. Common subjects like 
Mclh<·ma!ics, Chemistry, l'hysics. etc., the Engineering students could read 
witL the Science students. For technical subjects they may have separate 
lectures and separ<_rte teachers should be emnloyed for the purpose. This wilJ 
-.er·: r·onsiden<blv reduce the nurnher of additional teachers and the amount 
of additional eq;1ipment required for the purpose. Successful experiment on 
illes~ lines was carried ou~ for many :r-ears in the D.A.V. College, Lahore. 

(vii) A new engineering college and at ielfSt one engineering school should 
be set up in East Punjab at. Amritsar. -Jullundur, Ludhiana or Ambala. B'ut 
un~l ouch 4ima u tbis C&n he done, the Thomason Civil En~:ineering Colll"f!• 
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should adm1t the required number of students from the Punjab. Similarly, 

el'giu~ering·~oll~ge should be set up in East Bengal. 
(viii) The Jadavpur College at Calcutta should be expanded. 
(ix) Government should take over certain private engineerilli school• and 

with suitable additional staff and improvements in equipments and IJCCOmmo
dati.lll arrange'·tO"trait'r engineering subordinat-es on well established standards. 

(x), In order to n1aintain unifonu standm·ds of teaching throughout the 
coulltrv the All-India Council of Technical Education specify the minimum 
~:>quipuH::nt required for institutions of various categories. Further to make 
sur·~ that the out-put of students is not increased at cost of efficiency, outside 
exan1iner& should have a hand in the college final examinations. 

(xii) All -Engineering Institutions in the country should be open to candi
dnu-·:-;; from· :t:t-11 over India, irrespective of the provinc·e of origin of the candi
dat, or the pro,·ince of location of the Institution. 

~tu4~~ts fron1 1ndia can seek admission into any of the British, Atnerican 
m· l~.urppem1 Universities but in India students front one province are debarred 
from ;eeking admission into the Engineering Colleges and Schools located in 
any other Province. This practice is against the best interest of the country, 
as apart from engendering provincial exclusiveness, it leads to non-uniformity 
of leA<·hing standards and prevents the impact of tlllent from different pro
vinc·t's so ·neces~ar.v· to briug out the best in our young nwn. 

(xiii) Th~' io~• regional Institutions on the model of the Massachussetts 
Institute of Technology should be set up with the least possible delay. 

(xiv) The remuneration of professors should be !(iven the most careful 
cou<tJ,,'fltion 'ilnd· must be at p!lr with other services in respect of pay scales 
·anrl rro<pects. If we want to maintain high standards in teat·hing and aim 
at tm~1in~;, out. high class students, we must have the best men as profeS>ors. 

4. I am'"!n&k·lhg no special recommendations for immediate improvement 
in rose&rch facilities, as in t.he Centre as well as in many Provinces 'and 
States large Engineering Research Institutions are already in the course of 
bei"~. s<·t !lP· Because of the difficulty of obtaining Adequrrte equipment. 
;thi~ \\'o~-k~

1

cnnnot be npp1·ecin.hl.v n<·celern.ted. ThC'~e rf"~earC''h. stationR will 
deal with .. all matters relating to hydraulics, navigation, h~·dro-eleetric power 
development, buildings, ro."Yds, soils, materials of constru<'tion, geology, 
sei,ntclog}, hydrology and various other subjects. 
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CHAPTER III 

Measures which can be implemented during the next six months for speeding 
up education, training and research in agriculture and allied subjects 

BY J. N. MuKHERJI 

The Sub-Committee of the Scienfific Man Power Committee has been 
rLSked to suggei't tneasures whieh should be put into ininleUiute operation \\'ith 
a view to achieving:-

(a) the immediate improvement and expansion of facilities for ,cientific 
and technical training in Indian Universities and special insti
tutions, and 

(L) the promotion and deYelopment of scientific and technic-al research. 

, Since scientific and technical training and research are closely linked, it 
bas been found convenient to treat them together. 

In considering what should be uone, we must first bave some idea as to 
the existing facilities and the annual output of trained men in the different 
branches of agricultural science and husbandry, forestry, fisheries, and the 
botanical and zoological survey organizations. The information available is 
giver, in Annexure II. 

·unfortunately, the information 'is n1eagJ•e and incon1plete. The n1atter 
bas, however, been tal{en up by the lliain Cotnmittee. The information :-houlrl 
be ('Ollec·ted within the next three months so that n1ore definite reromml-·nda
tio!:o; tan be ntade within the next six 1ncmths. 

The Agricultural Colleges.-The standard of teaching in the agricultural 
collt'ges is very variable ond on the whole, of rather low quality; thi~ i~ parti
cularly true iu those cases where n1atriculation is the minilllum qualification 
of admission. The acceptance of this standard for the new Central Agricul
tural College is regretted. ln Great Britain where the standard is generally 
considered to be higher than in this country. it has been found b.v the Luvedu.r 
Ccn1rnittFe on Higher Agricultural Education in England aud \Vales ( virle 
the~e· report published in Hl4G, extracts given in Annexure I) that the standard 
requires to Le raised further and they have recommended that completinn of 
1 he first two years of the lionour ·s Course (corresponding to Part I of the 
Tripes) should be the minimum qualification for the Bachelor's degree in 
Agri('ulture, which itself is a two years' course . 

. \ "''rwus clrawback in the present set-up is that crop and animal husbandry 
hre divorced from each other. This is a mistake, especially in India where 
the prevailing system of farming is essentially one of mixed farming. Degree 
rours~s in Dnirv Science and Veterinarv Science are not. available at all in 
India The Jnrlian Da:iry Research Institute. however, offers a 1.5 month post
pr:u!uate diploma course in the former subject. and the Indian Veterinary 
Rf'~f'arch In~titute gives short cour~es in veterinar.v <;cience. 

A rderence to the extracts from the Loveday Committ<.'e 's report will show 
th:lt fliffr~rent r•onrse~ of ~tudies nre reCluirerl for the training m ngriculturnl 
cr:rduate.' for different types of agri<."nltural work. e.g .. for ngriculture. for 
~1orticdtllre. for practical farmers. for hushnndry work which nnturn.ll,Y rle::~ 1 s 
.,.;tb both crops nnd live-stock. for advioorv work and for n~ricultural resenrcl1. 
At present we have onlv ane t,-pe of training and as strrted above, with 
rliflerent standards. Although in some cases some alternnti,·e subject. are 
offered at the M.Sc. (Ag.) stage. it is neither sufficient to cover the e'"ential 
ranf!e of subjects nor is the stanclard nt rrll nrle~uate. Dr. A. B. Stewnrt has 
Rl!=:o exphinf'fl in hit:; rPnnrt t.o the Tnrlian Council of Arrrieoltnrnl Th:.~Prtl',.h 
t,11p TPR~· ., 5 for stnrting with ~rndunles in pure S('ienr~ for t.rnining in the ;~~p-ri· 

r>nlturn I !=:Ciences. 
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There is al•o a pressing need for the study and development of ·auricul

tue.~l c~.;onmnics and a.~rlCultur~l engmeering whieh are very nmch negiect..JJ. 
su!JJeet_s at pre8en~. Bmce agr~cultural economics is concerned with the busi~ 
ne<• 01de of farmmg and farmmg is essentially a business, the agricultuml 
t•cononust !should be a.;socurte~ with ull agricultura.l activity. Agricultural 
eugm('erm~ also pla~·s an essentml part 111 agriculture but mechanised methOds 
and llluclunes and nnplements huve to be adjusted to Indian conditions. 

Besides an increase in the number of courses taught there is necessary for 
supplcmentmg courses open to Stt!dents. For exawple, n soil s<:ientist work~ 
ing with Iuin_or e!ements _n1ust have. s?me knowledge of plant physiology, and 
a plant physwlog1st workmg on nutnbonal problems needs to pussess a know
ledge of soil science also. Facilities for training in muny spe<·ialised branches 
are ~~b~ent. ~ur present system is too rigid aud there is no provision for 
m<·etmg reqmrements of the kind just referred to. Another lacuna in the 
pres•mt courses in agriculture is that sufficient stress is not laid on acquaintanae 
With al'!unl agriCulturail prac!Jices of the country. Agriculturn.l graduates 
shnuld he apprentiCed for one year to farms and provision should be made to 
enable 1hem to get a first-hand knowledge of the life of peasants and their 
ngnrultural pmctiCes; and a certificate gi1'en to the effect tbat they hav• 
"-Ornoieted this period of apprenticeship satisfactorily. This should be marle 
an esse11tial qualification for appointment. 

ln India there is at present no provision for effective advisory work. Mea 
who arc to undertake such work require special training and the agricultural 
collPg<';; should provide for this type of students also. (The basic trainin,; 
ne<·es>ary for advisory staff has been outlined in the Loveday report). 

Beside> the training of those intending to serve as scientific officers and 
research assistants, or as advisory staff, it is necessary to consider the train
ing of apicultural technicians and fieldmen or kamdars who constitute a large 
and llt'eessary class of staff at farms and for assisting those engaged in exten
sion work. According to the report of the Agricultural Education Committee 
of the Central Advisory Board of Education (1944), 20,000 kamdars will he 
required during the next 10--15 years for the Central and Provincial Agricul
ture Departments. 

~\ regular systenl of training is necessary for lhese agricultural technicians, 
fieldwe,, or lwrndars so that in addition to practical training they may have 
understanding of the elementary scientific principles underlying agricultural 
practice uud so prove to be efficient workers instead of forming merely a class 
of inefficient labour, as many of them tend to he at present. This training 
should be given by the Agricultural schools and colleges. 

The d··fects which have been pointed out may be attributed to the initial 
low standard of the students admitted (especially in agricultural colleges 
wher,, matriculation is the requisite qualification for admission), the difficulty 
of study in a. foreign language, the low ~moluments o(the teachers, lack ~f 
leisUI'e for the teachers t<> do resenrch, madequate hbrary and laboratory 
facilities. poor equipment and insufficient personal. ~ttention to stude';'ts aris
ina mostly from inadequate personnel for trammg. Modem agncultural 
sci' en'" is' a complex and highly devel?ped subj~ct, and r~quires ?dequate 
equipment ITlld highly trained teachers If proper mstructwn IS t.o be 1mpnrted 
to •·tudents. 

Various estimates have been made of the number of agricultural graduates 
which will he required in the next few year~. Accordi.n!l' to the e.sti'?ates in 
the Kharc•gat Memorandum, the Indian Umon compr~smg 177. d1stncts w•ll 
require for extension work in t.he • Provinces, . 44 Assistant D1rectors; 1 ?'~ 
Superintendents, one for. each d1str1et; 1,0_56. mspectors,. one for each tehs1l, 
5,280 agricultural superv1aors, one for eacli mrcle; and 31,400 Fieldmen, one 
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for each union. The Agricultural Education Committee of the Central 
Advisory Board of Educ'ation estimated that for the development of agricul
tural and animal husbandry in the whole of India during the next 10 to 15 
years, 300 gazetted officers, 15,000 graduate Assistants, 10,000 non-graduate 
.·\Bsistant•, 20,000 field ·assistants will be required for 'the a!,'r'icultural depart
ments and 550 gazetted otfi:cers, 4,000 inspectors (graduates) and 20,000 
stocknH·n will be required on the animal husbandry side.· ]'or the extensi~" 
of promismg results of research to the cultivator's fields, 'the technical· per
sonnel required as re"mumended by Dr. A. ll. SteW<~l't; ··\\·Ill be ·1232 tield 
experinH·nt assistants (basic qualifications, graduates of agriculture) at the 
rate of oeven for each district; 1232 soil surveyors at· the same rate; and 110 
statisticians at the rate of one for each district.·_ These ligures are for the 
Indian Dominion only. The requirement of trained personnel for the Central 
Institutes have been discussed later. 

Cmupared with the annual output of graduat;:s, which was about 270 and 
licentiates which was about 290 in 1939-40 (later figures not av.ailable), the 
number:; giveu in the preceding paragraphs 1·equire a very large increase itJ 
the output of agricultural graduates and of men trained for agricultural 
research. 

Tb! question is how an in1n1ediate increase in. number can be achieved. 
Although it is not possible to give an estimate of actual increase· in numbers, 
one way is to introduce a shift system so as to utilise fully the existin3 
laboratory facilities. This will, however, mean that the number of teachers 
will hove to be increased. To provide for this and for additional accommoda
tion and equipment which may be necessary •. the Government should make 
bloc grants. It should also be possible to establish a Faculty of Agriculture 
in many universities where this has not been done; .. Much of the training can 
be giYPn immediately and economically and also supplementary facilitie> 
should nr•t be difficult to arrange. In order that an .. estimate of the sums 
actually required and of what can be done immediately to secure diversi
fication d thP regular courses of studies and introd.tction of supplementary 
courses mav be obtained without delav, the. Scientific and Technical ~Ian
power Com;nittee should arrange tb>rt: some oL .its,. members mav visit the 
different centres for personal consultat.ion with the Universities," Heads. ,f 
the CoJleges and Institutes concemed, and mn.ke . their recommendations 
before the end of three months. 

The actio 1 suggested above is in respect of immediate needs only, Lut 
it would, however, help the formulation· of long-term plans. For securing a 
balanc••-1 development of agricultural training, keeping in view the considerr.
tin:g which have been discussed ·above, it is essential that a Council of 
Agricultural Education on which both the Centre and the Provinces are re
pre;er,t~d should be immediatelv established. ·.It shm1ld not be unwieldv in 
siZ<· aud consist of representati~es of the. Central Department of Agriculture, 

·the Universities, Agricultural Colleges, Provincial Departments of Aaricul
. ture allci the Central training institutes. The Cou,ncil should be able t~ sub
mit it• "epmt on the sliort-term aspects within the next six months. 

Anot.hor ;mmedlate necessity· is the establishment of farms· with a mini
·mum of equipment in each region, characterised by distinctive climatic and 
soil cond'tim:>. · Some of the existing experimimtal stations and smaller farms 

·may be developed for this purpose, but many will have to be located in ·new 
Bites. The evolution of suitable cropping sy,tems and cqrrelated soil-crop 
·m.,nagern~~t. which will improve and. maintain soil ·fertility. give on over-All 
optimum vtelds of crops over a long time and meet lora! regional and national 
needs, ,~,oulcl form one o! the major items in <mr. policy. of agricultural research 
l!.nd denlopment. Tn v1ew of the many Commoditv. Research stations and 
instiru!.o• which. dea1 on1v. "dth the. n~eds of Particular croos •• dist.inrt. fr. . .,., 
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a cropping system characteristic of soil and climatic regions, 1t is necessary 
to consider ;mmediately how the Commodity stations could be fitted into the 
obJective mtntioned above. Research lliild Develol(rrtent in a.gricullture are 
intimateiy connected and to ensure their balanced development a conference 
of the Directors of Ce!ltral Hesearch Institutes, and of Commodity Stati0ns 
and r..:.vreserJ.tatives of Provincial Departm~uts of Agriculture in eharge of 
l't>Seareh should. be <.;alled to eonsidt:r scientific aspects aud evolve a plan of 
den:lopun:nt of researeh, 3Xtension and, advisory work. 

Universit;es.--The universities constitute the main source of supply of 
science gradu:::ttes aud' 1. Sc 's required for sp€cialisation in special branches of 
seience ivclud.ing the agricultural sciences; nnd it is to the universities thnt we 
n1u~t look for an increase· in the output of such trained n1en. 'fhe re1nad:~ 
already made about the variability and low standcrrd of teaching apply in 
sume me<~sure to the universities also. Besides expansion of what is being
done nt present in the way of training, it is necessary to efft·ct i1nprovement. 
both in the variety and the standard of the subjects taught. An aspect ol the 
development of scientific training which requires immedi:~te uttention is the 
desirabil;tv of introducing something like the 'unit' system prevalent in the 
U.R.A. 1'his will enable a greater flexibility in the choice of subjects fo" 
degree coursts ns also for supplementary courses of instruction. 

l\Iany branches of science are neglected or even entirelv omitted. For 
example, most universities teach Botuuy but this is done i;,_ a genera,! way 
and systEinat.ic hotany is not given proper attention. The science of genetics 
which is so important for a proper study of living things, if taken up at all, is 
finished m four or five lectures. Numerous such examples could be given. 
The result is that students who are admitted for postgraduate courses iu the 
agricultural cciences such as plant breeding, plant pa.thology, agricultural 
entomc.hry, etc., do not possess adequate basic knowledge necessary and 
teaching has to be started from the bottom with the natural result that the 
stand a• d of training cannot b.e raised. 

As in tl e case of the Rgricultural colleges, action which may be t<Jkcn 
immediately to increase the output and improve and devise the training is 
to provide addihonal teachers and increase the grants. It is suggested that 
a bloc grant <•quivalent to the total expenditure for one yea-r should be imme
diately gi\·en to each university. They should be permitted to carry over t.o 
the next .vear what they cannot spend within the next six months; s,uch hloc 
grants will enable comprehensive schemes to be drawl) up which will be con
•idcred later in detail. 

The I:lemhEr• of the Manpower and Techniccrl Committee which it has been 
recommended should go round the agricultural colleges should visit the uni
versities al•c· 'nd make an estimate of their possibilities of improving output 
as nlso diver.lfieation in so far as they concern agricultural subject•. The 
Council ior Agricultural Education will have as one of its functions the develop
ment in the -universities of basic sciences related to agriculture. 

Central Institutes.-In Annexure III, a, b, c, are given the requirement•; 
oi the existing and proposed institutes at the centre, for research and training. 
The &UllilJIRT:V ot the requirements in respect of gazetted staff ana technicAl 
non-g:r•etted 'staB is given below under the heads:-A-Agriculture. B-Anim3l 
Ru•hnndrv a'1d Veterinary Science, and C-Administra.tive and Deve!Qpt:;ent 
work. · · 

A. Staff.--Gazetted-770; Technical Non-Gazetted 3,291. 
Expe11ditu"e (Non-recurring).-557.21 lakhs. 
R. Rtnff.--Gnzetted-143: Technical Non-Gazetted 605 

'Expenditure (Non-recurring).-579. 99 lakhs. 
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C. Staff.- G~zetteJ-17G; Teclmical Xon-GazetteJ 196. 

Ex1.em!i~Cire (C\un-recurring).-4\J.55 lakhs. 
l;tand Total: ::;taft.-Uazetted l,UH\J; Technical X on-Gazetted 4.U\J2. 

bxpendtUre (C\on-recurring).-118:2.75 lakhs. 

'l'lle estimates refer to different periods of expansion varying from 3-5 years 
excepting the staff required for the Indian Council of Agricultural Research 
which is for one year. The numbers receiving post-graduate training in the 
Central Institutes and the proposed increase in the annual output thereof is 
giYeu in statement of Annexure II. It will be seen at a glance that it will be 
difficult under present conditions to supply for a long time to come quite a. 
maJOr portion of the staff required even of the minimum-standard necessary, 
unles• the training programme of the Central Institutes is speeded up in all 
pos•ihle ways. 

Great difficulties are being experienced in implementing the expansioh 
schemes of the Research and Training Institutes. These difficulties are: 

(a) Difficulties in getting suitably trained meu specially in the higher cadres. 
-The main cause for this difficulty is the fact that at present scientists in this 
country do not receive proper recognition. In other countries scientists are 
i.ucluded among the best paid men. In India, however, a distinction is drawn 
between administrative and scientific services to the disadvantage of the latter. 
If we are to attract the best brains for scientific work, it is essential that not 
o!Ily ~hould the seit'llti:;ts not be at a dl~advautage <:Olllpured to those :-;t•rvlllg in 
aclministrative and other spheres of work in respect of emoluments, but the 
status of the scientists should be raised. At present scientists in India tend to 
have a subordinate status, and steps should be taken to rectify this position. It 
should be emphasised that it is not the actual amount of the salary that matters, 
but its comparative value as compared with the emoluments paid in other 
branches \If Government service. 

The present system of recruitment through tlie Federal Public Service Com
mission is satisfactory for administrative and non-technical services. For the 
scientifi~ service~. hrnn·ver. it is 1.ec.:e"~ary to tnke cogni~<UH.:e of the tad that 
some of the most highly talented scientific worl<ers do not care to apply for posts 
advertised under the present system and in many cases emoluments have to be 
settled within the scale by negotiation, and a method must be found by whieh 
services of these men can be obtained. Machinery is also needed for the 
expeditious filling up of temporary vacancies. This can perhaps best be done 
by local selection committees on which a representative of the Department and 
C0mmission will be present. The existing _system, !herefore, requires to be 
maae more flexible to deal with these two points, and grea"ter liaison should be 
established between the Federal Public Service Commission and departmental 
representatives so that decisions may be taken more quickly. 

It is necessary to send abroad men who are already working in universities 
and official and non-official research institutes and who have the necessary 
training and experience to benefit by visits to important institutions abroad 
where they can see the latest advances in technique and equipment and make 
contacts with leading research workers in their respective fields. The present 
system of sending raw graduates abroad cannot be justified except in the case 
of wbjects where facilities for training are not available in this country. It may 
als" be desirable to give a larger number of scholarships to induce graduates and 
post-graduates to come to the existing research institutes in larger numbers than 
at present. 

(b) The second difficulty is the lack of adequate equipment. At presen~ 
facilities in regard to equipment are inadequate and out of date in most of the 
scientillc and technical institutions. In many of them it has not been possible 
!ince 1939 even to replace wha.t they had and very litile upto-date equipmenj ie 
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available. Apart from providing the finances wliich are required, the govern
ment can immediately assist by making dollar exchange facilities available direct 
to the industries and by removal of restrictions on the import of scientific equip
ment. It is one of the avowed objects of the UNESCO to help in the matter of 
procurement of books, journals, apparatus and other materials required for 
research. Arrangements should be made immediately with the Indian "SupplY. 
Mission in America and the High Commissioner in the United Kingdom for 
importing the necessary equipment. Arrangements made through official 
agencies, howeYer. tend to be slow nnd there ore other disadvantages. 
The importance of giving full scope to Indian agencies for importing and supply
ing scientific equipment requires to be emphasised. Because of their business 
inte·est and dealings with manufacturers abroad they can ensure a quicker 
supply' fuller information and a wider choice of instruments and .materials. 
Government should encourage Indian agencies as with experience they are likely 
to undertake manufacture of scientific instruments as some have alreaay done. 
Government ma.y also as a matter of policy encourage the establishment of 
firms undertaking the manufacture of apparatus, chemicals, and instruments 
required for scientific research. Every institute should be asked immediately 
what their requirements are in respect of dollars so that the total requirements 
may be estimated and early action taken to secure what is required. 

(c) BuiJdings.-Under the present system a very great deal of time is 
wasted in the construction of buildings even though funds have been sanctioned 
and plans approved. Although, for example, additional accommodation urgent
ly requh·ed at the Indian Agricultural Research Institute was sanctioned a l<>ng 
time ngo, practic:all.v 110 progres~ has bef"n made up-to-date. Besides many items 
of ordinary equipment and fittings of the laboratories for scientific work have to 
be made tlirough the C.P.W.D. and it takes unduly long time to do such work. 
Under such conditions, the research worker may have to sit idle for lack of 
the necessary facilities or divert his attention to some oth& item of work and 
eventually lose incentive and interest. 

(d) One outstanding cause of delay in progress is the time taken for decision 
on many points relating to the staff, equipment, and work of the research insti
tutee. Quite often many schemes urgently required in connection wfth greater 
food production have got stuck up-at various stages. 

The remedy for this and other difficulties enumerated above lies in-
(1) a greater delegation of power to the heads of the research institutes; 
!"'!) funds sliould be placed at their disposal in the form of a block grant 

to implement. programmes npproved by govet·nmpnt. The head of 
the institute should further have the authority once a scheme has 
been approved and funds allotted to take action he considers most 
appropriate to achieve the iiesired results without delay. 

(3) Committees should be set up on which representatives of the Central 
Public Works Department and the Finance Department will siti 
with representatives of the Department of Agriculture and the 
head of the institute to expedite action. 

{-4) Decisions on technical matters should be arrived at in fullest consulta
tion with technical men at all stages. For any changes for reasons 
of policy technical men should be taken in full confidence. 

J. N. MUKHERJEE. 
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ANNEXURE I 

Eztraots from Loveday Committee's Report on Higher Agricultural Education 
m England and lV ales, 1946 

_Classes of the whole range of occupations for which the svstem of t:llis 
agriCultural education may have to provide:- · 

1. The Practical Farming ClasB. 

Farmers (general and specialist, including managers on the large farms); 
Commercial horticulturists; 

Park superintendents and head gardeners. 
2. The Estate klanagement Class. 

Landowners; Rural estate agents; County land agento;; Land Commis
sioners; Rnrnl land utilization officers. 

3. The Advisory Cla.••· 

Scientific Advisers (including bacteriologists); Agriculture; husbandry 
advisers; E:orticultural advisers. 

4. The Teaching Class. 

Teachers of science and school gardening in secondary schools or county 
colleges; Farm Institute lecturers; University college lecturers in 
husbandry and the agricultural science. 

5. The Research ClaBs. 
Fundamental research workers, ~Husbandry research workers. 

6. The Economic Class. 

Agricultural economists (engaged in research, teaching or advtsm·y work) 
Farm management experts; Marketing officers. 

7. The Engineering Class. 

Agricultural engineer'; Experts on mechanised husbandry; Civil engi
neers and architects. 

8. The Commercial Cla•s. 

Agricultural and Horticultural Teaching in the Univeraity (paragraph• 
17-2l<J.-The ordinary courses in agriculture and horticulture at present offered 
by the universities are 3-year courses to which the student may be admitted on 
matriculating or securing exemption from matriculation. The ammgement of 
the courses varies amongst the different universities. Teaching of pure science 
upto the Intermediate standard is essential. If one is devoted to it, the 
remaining two years are not enough for the theory and practice of agriculture or 
horticulture to be brought upto a satisfactory standard. It was therefore recom
mended that either the standard of pure science presupposed by the 3-year 
course should be extended to four years. 

As a good grounding in the natural sciences must be t-he foundation of 
agricultural or horticultural study at the university, students in their one year 
or two at school should give time to the study of chemistry, biology and physics 
with the necessary mathematics. Universities would be justified in taking for 
granted in their teaching the appropl'iate standard of scientific knowledga 
without necessarily imposing any formal test. This may compel 
·the students to stay at school till they were nineteen, which should not be 
discouraged. 

The improved degree courses repre,ent the highe~t level at whi~h agriculture 
or horticulture can be taught, but they are matertally below scwnce honours 
degree courses. More advanced teaching in agriculture or horticulture can 
best be given in the form of graduate course designed to follow at least tha 
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first pou:t of an honours' degree course in pure science, that is to say, by two 
years' study of pure science at honours level. 

Com·scs Recommeudt'd. 
Improved degree courses i11 Agriculture (paragraphs :l:.l-23).-The specific 

aims of a universit-y course suitable for the practical man are:-
(a) to give a thorough understanding of British Agriculture as an indus

try and to promote thought nbout it by providing an education 
on a broad scientific basis; 

(b) to impart appropriate knowledge of the sciences, of their agricultural 
applications and of the physical, biological and economic factors 
by which agricultural policy and practice are determined; 

(c) to give such knowledge of British Agricultural practice, based on 
principles, as is required for au understanding of the application of 
the sciences to agriculture and as a preparation for farming and 
related actiyities. 

The existing courses for a degree in agriculture haYe not in the main beeu 
consciously planned in accordance witb the foregoing principles. On the 
understanding that each university would interpret them in accordance with 
its own experience, judgn1ent and acade1nic policy, the det,ails ot the ordinary 
degree course in agriculture as a training for the general farmer have been ~et 
out above. 

The following courses of study are conteu.plated. They ;:1clude existing 
courses with or withcut modification. 

List of the Courses. 
1. ImprO\·ed degree courses in Horticulture (paragraphs 71-75). 
2. Two-war com,es of less tJ.an the degree standard, in agriculture (para

graphs 34-S5). 
3. Two-year courses ol le&s th·m the degree standard. in horticulture (para

graphs 76-77). 
4. Two-year courses of less than the degree standard, in E•tate :.\Ianage

ment (paragraph 6!i). 
5. Graduate Courses-

(i) Agriculture for graduates in sc.ience who mtend to become husbanrlry 
advisel"', husbandry teachers or practical farmers (paragraph 9~)-

(ii) Agriculture for graduates in agriculture who intend to become hus
bandry advisers or teachers (paragraph 96). 

(iii) A,griculture for graduates in commerce who intend to become 
marketing officers (paragraph 132). 

(iv) Agriculture and estate mnna!(ement for graduates in science (law or 
economics) who intend to become teachers or research workers in 
estate management (paragraph 63). 

\V) Agriculture and agricultural economics for graduates in economics 
w,ho intend to become agricultural economists (paragraph 127). 

(vi) Agriculture and farm machinery for graduates in engineering, who 
intend to become agricultural engineers (paragraph 142). 

(vii) Agriculture, water supply, land drainnge and irrigation for civil 
engineers who intend to berome drainage or irrigation engineers 
(paragraph 149). 

(>iii) Agricultural sciences for graduates in science who intend to become 
research workers or scientific advisers in agriculture or teachers 
of agricultural science (paragraph 86). ~ 
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(i•J Horticultural sciences for graduates in science who intend to become 

research workers or scientific advisers in horticulture (paragraph 
104). 

(x) Ho_rticulture for graduates in. science who intend to become advisers 
m or teache1·s of horticulture or practical horticulturists (para!!raph 
105). 0 

(xi) Horti~ultur~ for graduates in horticulture who intend to become 
adv1sers m or teachers of horticulture or practical horticulturists 
(paragraph 105). 

(xii) Poultry, husbandry for graduates in science who intend to become 
research workers or scientific advisers on poultry problems (para
graph 100). 

(xiiii Poultry husbandry for graduates in agriculture (with a variant for 
grnduute 111 science) who intend to bec01ne advisers in or teachers 
of poultry husbandry (paragraph 101). 

(xiv) Estate managements for graduates in agriculture who intend to 
become rural land agents ot· the like (paragraph 62). 

(xv) Agrb iculturnl ~Cm•omics for ,graduutes in agriculture who intend to 
ecome ugrtcultural economists or farn1 n1anagen1ent experts 

(paragraphs 128 and 130). 
(xvi) Engineeriug nne! furm m<>chinery for graduates in aoriculture who 

intend to become farm mechanization experts (parawaph 143). 
(xvii) Commerce for graduates in agriculture who intend to become 

marketing officers (paragra,ph 132). 
(xviii) Bacteriology for graduates in science who intend to become 

advisory bacteriologists, dairy bacteriologists, or the like (para
graph 90). 

ThB Husbandry Adviser.-The training of the husbandry adviser presents 
greater difficulty. It is in this branch that the staff employed have in the 
past differed widely in the intellectual calibre and technical qualifications. 
Whereas the staffing of the specialist advisory service has been governed by 
the standards of the universities and colleges by which its members are directly 
employed, the general advisory service has been staffed more or less at random 
with graduates of various kinds and with holders of one or other of the uni
versity, college of national diplomas whose standards vary greatly amongst 
themselves. In certain specialised branches of husbandry there has been, at 
an~' rate until lately, no specific qualification higher than a national diploma: 
in the absence of any general standard and in face of practical objections to 
prolonge<l training, the diploma has perforce been accepted as constituting in 
itself a sufficient qualification, in spite of informed criticism of the short
comin~s of diploma courses, especially on the scientific side. This inequality 
shoulcf not be allowed to persist in the National Agricultural Advisory Service, 
not only because of its need for staff _of the highest 'quality but also because. if 
it IS to attract the best men mto nil 1ts bnmches, 1t must offer opportumhes of 
a progressive career which, as the Luxmoore Committee pointed. out, the old 
countrv service failed to provide. If, as we beheve to be desn·able and we 
under~tand to be intended, the higher posts in the NaHonal Agricultural 
Advisory Service, which will require administrative cnpacity as well as tech
nical competence, are to be. open ~o. any me~b~r _of the _staff who shows the 
necessary talent. whatever h1s spemahst field, 1t IS 1mpernt1ve that there should 
be a co~mon minimum standard of qualification throughout the service. 

\Ve therefore believe that the be~t candidates for husbandry advisory posts 
are likely to be fo11nd amongst otudents who have taken an initial conrse in 
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pure science. We hope that some of them will be men who, on developing the 
. appropriate interests, turn over to 8:,\riculture at the end of a full honours 
course, notwithstanding the length of the complete course of training thus 
involved. A strong enough foundation of scientific knowledge would 1:\owever, 
he provided by the fu·st part of the honours degree course, that is to say by 
two years' study o{ pure science at honours level. To either course of train
ing two years' study of agriculture and the agricultural sciences must be 
added. It seems to us immaterial whether this be treated as a graduate course 
or the second part of a four-year de.,aree course of which pure science of 
honours standard form the first part. The essential point is that two years of 
agriculture are superimposed on' a good hon~urs standard in pure science. 

w., have considered whether it is desirable and practicable to provide 
separate courses of training in the specialized branches of farming such as crop 
husbandry, grassland management and dairy farming. They would obviously 
be useful and we see no reason why a university should not, if it so desires give 
a specialist bias to a graduate course such as we have recommended in the 
la~t paragraph. The anwunt of nutterinl provided by any one brand1, how
ever, that would be suitable for teaching at graduate level seems to us to be 
s~anty and the nnmber of students wishing to take a particular course at 
one time might be so small as to render its provision uneconomic. As a general 
rule, therefore, we think that the need for specialists in the different branches 
of husbandry can best be met by men with a general training who are later 
led by personal predilection to acquire special knowledge through private study 
and practical experience: 

For the husbandry adviser, as for the scientific adviser, any graduate course 
must obviously be regarded as only part of a l9nger training that includes the 
whole of his probationary period. Indeed the arguments advanced in para
graph 88 apply with even greater force to the husbandry adviser, who will be 
in more constant contact with farmers and will need a thorough first hand 
knowledge of farming practice if he is to carry conviction. For this purpose 
the probationary period should include attachments to advisorv centres and 
experimental farms, as well as opportunities for travel, particul~r investigation 
and private study, before the probationer takes up his first post under a district 
officer. Except for the scientist turned agriculturist, who must needs take a 
systematic course of instruction in agriculture as part of his initial training, any 
formal course _of gradua~ study sh~uld not necessarily be taken at the beginning 
of the probatiOnary per1od, but m1ght well follow a spell of practical experi
en~e. in the fi.eld. We have already sugge~ted that arrungements for the 
trammg of advisory officers should be as elastic as possible, and we believe that 
for husbandry ~d:o-isers in particular ~here i_s a fruitful field for experiment on the 
part. of the Mm1stry for collaboratiOn w1th the universities and the research 
mst1tutes, 

l_lesearch.-Research is ~he foundation of technical efficiency and progress. 
Adv1sers and t~achers ar~ m their several spheres the channels by which 8 
knowledge_ b~arl_ng on agr!Cult~ral rroblems is conveyed to those who can give 
effect to 1t m 1mpro':ed pract.lCe: they are dependent for that knowledge on 
the constant pros~cutwn of rese~rch. Research work rang-es from the pursnit 
of knowledge for 1ts own sake w1thout regard to its utilitv · throuNh th · t' 
a t' f ·fi bl h . , • b e mves l· .,a 1on o spem c. ~ro _ems t at ra1se scientific questions of a fundamental 
character, to enqumes mto matters closelv related to everv day pl·a t' ' · 

It 1 h f . . c lCe. "gr'· ~.u. ':'ra resea~? . may or our purposes be regarded as excluding the urel 
d1.smterested search for knowledg~ and as confined to systematic iJvestl 

gabon, whether fundamental or practwal such as mRy be conduct d b · 
't d t t · 1 • • e v umver-Sl Y epar men s of agrwu ture or by research institutes unde1• th ·· t 1 f 

th Agri It 1 Re h c · · e con ·l'O o e cu ura searc ounml or the Ministry of Agriculture. 
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Agricultural research demands the highest qualities of intellect and 

initiative. It offers no scope for routine workers except in subordinate posts. 
For tho strictly scientific branches a first or good second-class honours degree 
in a suitable combination of natural sciences is necessary. Specialised 
knowledge of the particular branch of pure science appropriate to the student's 
prospective field of activity may be obtained either before· or after graduation, 
but in any case it must be brought up to the highest standard. Valuable contri
butions to agricultural research wGrl< may be managed by scientists with no 
knowledge of agricultural theory or pmctice, but it is clearly desirable that 
provision should be made for training prospective research workers in the 
appropriate branch of applied science. The graduate courses that we have 
recommended for the training of the scientific adviser (paragraphs 86 and 104) 
would be useful for that purpose. We have referred to the desirability of pro
viding so far as possible a common training of the research worker. Flexibility is 
essential and a formal course is only one way of meeting his needs at the 
graduate stage. In his probationary period he n1ay profitably be attached to 
advisory centres or to overseas research stations, but some time must always 
be spent in research under the supervision of an experienced worker. 

The trnining of research workers in agricultural economics and in agricultural 
engineering is discussed under those general headings in the following para
graphs. 

ANNEXURE II 

Sta,ement sltowin, th• number of Pa~ses in agricultural courses of various cattgOt'ies 

A-2 ytar '"ur~ts in agriculture-
1937·38 1938·39 

Lyallpur 37 31 
DhuJia 16 14 
Dacca 18 22 
Bulandshahr 30 34 
Gorakhpur 36 41 

B.-Number of paiBtB in Ag,.icultural Degree Exam.ination-

Name of Province 1930 1931 1932 1933 1934 1935 1936 1937 1938 1989 Total 

Aasam 
Bengal 
Biho.r 
Orissa. 

29 28 30 41 356 Madras 24 31 55 48 40 30 
Bombay 67 53 78 54 42 42 42 48 54 480 
C. P. 18 9 24 19 26 22 15 17 22 172 
Delhi. 

2 I 2 5 :N. W. F. P. 
U.P .. 32 37 30 50 30 55 55 51 65 405 
Bind 

TOTAl. 109 16ft 126 238 228 174 163 158 205 242 1,809 

Figures for 1980·40-Masters of Agriculture 24 
Bachelors of Agriculture 269 
Licentiates of Agriculture 2i9 



C.-Number of Post-grad1wtes t"n Agricultural Sciences at the I. A. R.I.-
1937 1938 1939 1940 1941 1942 1n43 1944 1945 1946 

10 
4 

10 
5 

9 
5 

12 
3 

10 
3 

17 
2 

13 
4 

13 
1" 

10 
9 

12 2-year course. 
3 1-year course for ag. 

ricult.ural students. 
4 Plant Protection. 

D.-2-year courses in Dairyi11g (1. D. D.)-

Bangalore 
Allahabad 

1937-38 

23 

1938-39 

21 

E.-Post-gra.duates in dairying at the Indian Dairy Institute, Bangalore-

1937-38 6,1938-39 7 

N. B.-The fignres, as far as available, have been incorporated abo,·e. 

F.-Statement shoui11g 1Mtitutiotl8 under the Central Government, Department of Agn"culltlre ~ 
t/ie1:r present. output of trained personnel and proposed outp1t •i11 e.rpans1"on scliemrx. 

List of Institutions Average annual out
put 

Expected output 

Indian Agricultural 19 post-graduate 
Research Institute, students. 
New Delhi. 

Central College of 
Agriculture, New 
Delhi. 

Botanical S11rvey of 
India, Calcutta. 

Horticultural Train
ing Class for Agri
cultural Graduates 
(under the Agricul
ture Department). 

Ladies Training Class 
in Advanced Fruit 
Preservation (un
der the Agriculture 
Dept.). 

Institute of Fruit 
Technology, Lyall
pur, 

Superior }'orest Col· 
lege, Dehra Dun. 

6 officers are trained 
annually in system
atic Botany and 
Taxonomy. 

25 students 

25-30 lady students. 

24 students 

30 superior officers 

A 5 year development plan has been sanc·tioned 
for the expansion of the Institute with effect 
from the 1st August, 1946, and when the plan 
is in full swing the annual output will be 100 
Agricultural post-graduate students. 

It is a post-war de,·elopment scheme and when in 
fullswing the annual output will be 60 degree 

students per year. The classes will be 
started in July, 1947. The first batch '9r·ill come 
out in 1951. 

A re-organisation plan bas been sanctioned but it 
will not affect the output. 

Nil. 

Nil. 

Nil. 

An increase of 25 is expected in 1949 and 60 in 1960, 
the output will be 90 superior officers. This is 
due to the post-war expansion of the Institute. 

Indian Forest Ranger 26 Rangers An increap;e of65 is expected in 1949 and 95 in 1950, 
College Debra This will be due to improvement in the Rangers 
Dun. College. 

Harine Fisheries Research~ Short Fisheries' Some development plans are under C'onsiderBtion 
Station, ~ladra.c;. _ ~ Training Course and their effect on the output cannot be anticipet. 

Indian Fisheries Research J (20 students). ed at the moment. 
Station, Calcutta. J 



List of Institutions 

Deep Sea Fishing 
Station. Bombay. 

Zoological Survey of 
India. 

65 

Average annual out
put 

Expected output 

It is not proposed to institute nny regular training 
course at this station. 

4 

Indian Veterinary 40 post-graduate 

·with a view to obtaining suitable Zoologists requir
ed in connection with the future expl:l.nsion of the 
survey an ad !too scheme for training 4 candidates 
in the systematics of Zoology for 2 ,yf'ars was 
sanctioned in 1945. The scheme is expected to 
be continued for about 5 or 6 years. If the 
rle\·elopment plans for the z.s.I. are implemented 
the output may increase to 6. 

In the re*organisation s<'heme which is still under 
consideration and which provides for additional 

buildings and staff etc. the output will be about 
72-post-graduate personnel. 

Research Institute. students. 

Indian Dairy Re
!:lenrch Institute. 

It may, however, be mentioned that I. V. H. I. 
is not primarily a teaching institute_._ Its main, 
ohject is Research in Yeterinary. 

In the re-organisation scheme of the I. D. R. I. 
which also is under considPration it is expected 
that provision would be made at the start for 
training out some 25 B.Sc.'s (Dairy Science 
personnel annually rising to 40 in subsequent 
years in addition to the other courses. 

(a) I. D. D. Conrse-
25. 

(b) Post-graduate 
Course-12. 

{c) Short Courses-
30. 

ANNEXURE III 

Reqlijrements of various exi8ting an.d proposed In-stitutes at tlte Centre j(lr Researoli, and Trait~ing 

A.-Agrioulture-

Ga:z...-tted . . 
Technical Non.Qazetted 
Annual Average 

Indian Agricultural ResearcA Institute (Fivn years). 
• • 56 Non-recurring E:rpenditure in lakhs. 

205 Buildings 
52 Equipment 

Years). 
Indian Fi1heries Researcl& Institute (Three 

Gazetted . . . 64- Non-recurring Expenditm·e in lakhs. 
Tachnical Non-Gazetted . 48 Capita.l 
Annual Average 37 

Institute for Fruit Culture (Three Years). 
Gazetted 
Taechnical Non-Gazetted!. 
Annual Average . . 

• . 2S Non-recurring b'xpenditttt•e in lakhs. 
154: Buildings 
61 Equipment 

Gazetted 
Technical Non-Gazetted 
Annual Average 

Gazetted 
Technical Non-Gazetted 

Gazetted 
Technioal Non-Gazetted 
Annual Average 

Gazetted 
Teohnioal Non-Gazetted 
Annual Average 

Institute for Vegetable Culture (Three Years). 
. . 27 ]\·on-recurring Expenditure in lal,:hs. 

131 Buildings 
53 Equipment 

Irntitute of Agricultural Economics. 
9 

39 
Agr1cullurol 1l1arketi»g Deportment (Three Years). 

. . 76 1\'otH·ecurrmg Expend1tw·e in lakls. 
20 Buildings 
3:l Equipmf'nt. 

Soil CanBervation UnitB (Three Years). 
30 
92 
41 

52.00 
8.00 

63.99 

10.75 
6.00 

10.18 
6.00· 

5.01) 
. 70· 



-GazPtted • • 
Technical Non-Gazetted 
Annual Average' 

Gazett-ed . • 
Technical ~on-gazetted 
Annual Average 

66 

Ornithology i11 Relation to Agriculture (Three Years). 

19 Non-recurring E.-rpenditure in lakhs. 
133 
51 Capital 

Central Oonurtodity Oomn~iUe88 (Three Years). 
375 Non-recurring E.t:peMiture in laklia. 

2,250 
875 Capital 

Central Agrioul.tl,ral College (Four Years). 
Gazetted . • 
Te::!lmical Non-Gaz ~tted 
Annual Average 

Gazetted . 
"Technical Non-Gazetted 
Annual Average 

:l4 Non-rec~trri.ng E.-ependiture in lakhs, 
55 Building 
20 Equipment 

Rioe Research Institute (Five Years). 

84 
21 

Zoological Suf'1Jey of I ndja, 

.59 

360.00 

19.00 
10.00 

5.00 

Gazetted • • 
Technical Non-Gazetted 

40 On account of impending constitutional 
80 changes, the implementation of the soheme 

has been held up. 

B.-Animal Htubandry and V.ter1.nary Sc;enoe. 

Indian VUerinary R68eGroh lnseilute (Three Years). 
-Gazetted • • 
'Teohnical Non.Gazetted 
Annual Average 

G&zettrd • • 
Teohnioal Non-GBt:etted 
Annual Average 

Gazettt'd . . 
Tehnioal Non.Qazetted 
Anual A varage 

38 Non·recurTing Expenditure in lakhs. 
34 Buildings 
24 Equipment 

Anti-Rinderpest Organization (Four Years). 

4 Non·recu.rring E.rpenditure in lakhs. 
147 Buildings 
38 Equipment 

Bull-Broeding Farmo (Five Years). 

50 Non-recurring Expenditure in lakl~. 
250 Buildings 

60 Equipment 

C.ntral Breeding 
G&a•'ttcd . . . 

Farms 
6 
51 
19 

(Three Years). 
Nron-recurring Expenditure in lakhs. 

·Technical Non-Gagetted . 
Annual Average 

Buildings 
Equipment 

E:eperimen#al Livestock Breeding FGrmll (Five Years). 
Gazetted • • 
Technical Non-Gazetted 
Annual AvPrage 

·Gazetted . . 
Technical Non-Gazetted 
Annual Average 

22 Non-recurring Expenditure in lakhs, 
II4 Buildin!l" 
27 Equipment 

Cenlral Animal Htubandry College (Four Years). 
23 Son-recurring Expenditure in lakhs. 

9 Buildings 
8 Equipment 

· C.-Admini11raHve and DevelopmBnt Work. 

-Gazetted 
Indiat~ Couooil of AgricuUural ReseMoh (One Year). 

45 Non-recurring Expenditure in lakhs. 
Buildjnge 
Equipment 

32.69 
2.50 

2.8 
30 

200.00 
50.00 

65.50 
28.00 

111.20 
42.o0 

38.55 
6.46 

25.00 
1.00 



67 

Gazetted 
Jndiar• Council of Agricultur·ol Research, Information Seoltion (One Year). 

H Non-recurring Expenditure 
Equipment . . 15· 0't 

Gazetted . . 
Quaranlins Stations for plane, (Threi~ Years). 

Technical Non-Ggzetted 
Annual Average 

Gazetted . . 
Technical Non-Gazetted 
Annual Average 

Gazetted . . 
Technical Non-Gazetted 

Gazetted 

80 
160 Non-recurring 
80 

Plant Pro,ootiun Organizall.m~ (Three Years). 
31 
31 Equipment . 
21 

Land Utilization Bocwd. 
6 Equipment . 
5 

Indian Council of Co-operatio-n. 
7 Capital 

ANNEXURE IV. 

E•tirnate of req11iremen~s of technical personnel in the Provinces. 

A, As estimated in the J(haregat ,\/emoraudum Uor extension worh). 

6·30 

I '00 

I '00 

In India (J{omiuion) as it will be on 15th August, there will be 176 districts 
taking 4 <listricts for a Division-the number of Divisions comes to 44. 

Rough approximation can be obtained by taking an average of 12,000 villages 
fot· a Division, 3,000 for .~ district, 5,000 for tehsil, 100 for Kanungos' circle and 
20 for a union. 

Kamdar (Fieldman)-1 for each union 
Agricultural Supervisor for each circle 
Inspector at each tahsil . 
Superintendent for each district 
Assistant Director for a Division 

Total 
31,400 
5,280 
1,056 

176 

44 

B. E•timates p1·epared by the Agricultural Education Committee of the 
Central Advisory Board of Education, 1944. 

It is estimated that during the next l0-15 years the personnel required by 
Government Departments for the development of Agriculture aud Auilnal flus· 
bandry will be as follows:-

Agr-iaulture 

Field Assistants (Kamdars) 
Non-graduate Assistants 
Graduate Assistants . . 
Gazetted Officers (Classes I and II) . 

Ar~imal Husbawhy-

Total 
20,000 
10,000 

1,600 
300 

Stockmen . . . . . . . . 20,000 
Inspectors (Graduates, of the rank of Veterinary Assistant 
Surgeons) . . • . 4,000 
Gazetted Officers (Classes I &lld II) 550. 

'fo enable one to consider the full implications of the above programme, so 
far as institutions of Agricultural Education nre concerned, the nature and 
length of the training required, for the different grades of personnel may also 
be stated here. 
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Ag•·iculture.-
Ficld .-h.i.tauts.-One .)ears course at a Farm Institute which will be 

located on a model furm. 
J.l:on-gmduat6 Assista .. ts.-:J ;years' course at a special Agricultural ~chool 

or the nornwJ course at an Agricultural High School. 
UruJuutc A•sistauts.-4 year• course at au Agricultural College or Univer

sitY. 
• Uazettcd Ufficers.-A suitable post-graduate course of at least :l-3 years· 

duration. 
Animal Husbandry-
lituckmen and Coll!poull<lers.-One year's course partly at a Depa~t~ental 

laboratory and partly at a .Farm Institute, "hich IB equipped for tranuug In 

Animcll Husbnndr\. 
1 ,.,pcdors (or 'reteri11ary A.,.<istant Surgeous).--4 ;years' comse at a Yeteri

nary <'allege. 
u"azetted OfficcrN.-A suitable post-graduate course. 
lt is obrious that in order to 111eet these demands it is necessary to briitg 

into existence as eurly as possible a comprehensive and planned system of 
Agricultmal Education. 
c: Estimates of requireme11t of technical person11el as recomme11dcd by Dr. 

A. B. Stewart i11 his Report on Soil Fertility Investigations in India for the 
['Ianning a11d Co11duct of Future Experiments. 
FiE"ld Exreriment Assista-ots-7 for each district . 1,23Z 
Statisticia!t-1 for each district . 176 
Soil Sur,·eyors-7 for each district 1,282 

(These figures represent the requirements of tbe Indian Dominion only.) 
N.B .-(The ultimate target should be one field experiment assistant for 

each t< !1sil. The number of teh,ils under the Indian l'nion will be 1,056, eo 
that the total nu!Hber of field experimeut Hssist.wts ultimately will be 1,0,'\6). 

ANNEXURE V. 
Extracts from the Report 011 Soil Fertility Investigations in India for the 

pla>wing aud couduct of futu>·c experiments by Dr. Alexander B. Steu•art. 
Grueral req11ireme11ts.-These haYe been (liscussed with pnrticular reference 

to financial outlays. direction of research and extension work, staffing, and a 
C'entml Agricultural Information Bureau. The need for n vastlv increased 
expE-ncliture on fl~ricult11rnl re!;earch has lJeen underlined, and at'tention has 
lJPPn drawn to tl1e need for distinguishing clearl,v between experimentation 
ancl the question of whether a particular discovery will be profitable to agricul
ture. _-\.n experiment cannot be expected to pay its wa:v. The view hos been 
expre'5ed that. to meet the demands of modern science as well as the demands 
of extens:on "-ork, the titne is now ripe for the appointment in ench Province 
and 111ajor State of a scientist ns a whole-time director of research, in addi
tion to a whole-time director of extension- work. It is equally important to 
ensure that such directors will have adequate nurnber of well-qualified stall 
under them. There is, in the writer's opinion a very great need for improving 
the shtus and salaries of the staffs of agricultural departments in lndia. 'rhe 
need for "-hole time field experiment assistants, who could give to individna1 
experiment~ the earf' nnd attention which they require, bas been stre~~ecl, rmd 
the Yiew ha, been expressed thnt in the future more attention ohould he given 
to the recruitment of grarluateq in pure science to the ngriculbu·al S{'fVif'e. 
Reference hns been marie to the possibility of setting up a Central A:n·ieultnral 
Infol'mntinn Burenu, which, it. is considered, could serYe a very useful func
tion in helping Indian \Yorkers to keep abreast of the latest developments in 
agricnltnrnl !'cience, both in their own and. in other Countrie~;. Other points of 
~E>nf'ral importance have also hrP.n ~ummari1.ed under the he:ulings of ~oils, 
crops. mAnurial experimrnt~ ::mel rultural pmdice!=:. 
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Bridging th~ g_ap between knowledge and practice.-Whilst much has still 

to be leurued, 1t IS essent1al to avoid staanati01.1 in extension work whilst !ur
ther information is being acquired. 1'h~ Indian cultivator and his soil at·e 
badly in ueed of help now, and several examples have been given of points to 
be borne m mmd m a normal extension work prorrramme · althourrh each 

'«meliorative measure by itself llli!.Y make only a sUght ap~arently ~egligible 
.contnbutwn to ~eneral unprove1nent, their effect in aggregate n1ay 
well become apprecJUble. A great increase in the use of manures and fertilizers 
is one of the most pressing needs of Indian agriculture especiaily in areas where 
the introduction of irrigation has eliminated lack of wuter as a lin1iting factor 
in crop growth, and the need for ensuring the retum to the soil of all materials 
of manurial value has been emphasized., Attention has also been drawn to 
other outlets for the extension officers' energies, and the value of models in 
propaganda work has been stressed. Other suggestions have been made under 
the heads of (a) Dry farming, (b) Irrigation, (c) Commercial exploitation of 
useful discoveries, and (d) Lund reclamation. 

Simple experiments in cultivators' fields.-Reasons why such experiments 
are necessary have been given and the objectives of such work are stated as: 
(i) to find the average respome to n particular manurial supplement or similar 
agricultural improvement measure in a given tract, and (ii) to study the int~r
action of this response with...Jocal variations within the tract, and thereby obtain 
information as a basis for making practic.:al recomn1endation which would be 
applicable to specific condition. For reasons which have been discussed, it is 
suggested that these experiments should be based on districts as major units, 
with sub-division on the basis of tahsils and Yillages. 'l'he factors of principal 
importance in the planning and conduet of fhes.~ experiments have been consi
dered under the following heads: (1) Prnctical limitations, (2) Statistical consi
derations, (3) Extension of scope of crop-cutting surveys, (4) Organization of 
experimental work, (5) Environmental conditions and data on soils, (6) Experi
mental treatments and (7) Evaluation of results. 

Organization of expemmental w01·k.-I have nlready stressed the need for 
whole-time field experiment assistants on the staffs of agricultural depart
ments, and the number of assistnnts availabl., will naturallv determine the 
t:xtent to which a scheme of experimentation. sueh as I hav~ suggested, can 
be undertaken in any Province or State. As a prelude to obtaining the 
necessary recruits, the first step whio.h should be taken by responsible autho
rities is to approve in principle the need for field experiment assistants. As 
will be seen later, field experiment assistants will also be necessary for detailed 
experimental work at deliberately selected centres, as distinct from 
assistants for simple experiments in the cultivators' fields. For the 
detailed experiment work, such assistants should be responsible to the 
research officers in charge, whilst assistants for the latter type of experhnents, 
which as indicated really serve as a link between academic research and exten
sion work, should, I suggest, be recruited on a district basis and be responsible 
to the Deputy Director of Agricultme who, in turn, should maintain close 
cont-act with the research officers. If, because of other duties, the Deputy
Director of Agriculture in a particular district is unable to assume responsibility 
for the conduct and supervision of the field experiment work, an officer may 
have to be appointed specially for the pmpose. For experimental work of 
the simple type in cultivators' fields, I suggest further that an ultimate target 
of at least 1 field experiment assistant per tahsil should be set. The super
vision and conduct of all field experiments on agricultural holdings within the 
tahsil would be the personal responsibility of the field experiment assistant who. 
in addition to making all the necessary arrangements for the laying down and 
harvesting of the experiments, shfluld also record relevant environmental details 
and observations on the crop during its period of growth, in addition to under
taking for the agricultural chemist such sampling of soil and produce as may 
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be necessary for the attaimnent of objective (ii) of the scheme. It is highly 
du;irable that the field experiment assistants should receive from the ollicer-in
charge brief courses of detailed instruction on ull points affecting the conduct 
and supervision of the experitnents. 

In the inten·al until field experiment assistants are availnble in sutlicient 
nutnbers to permit of expPrimeutatiou on the extensive scale which is necessary, 
it is important to adneve as much as possible with existing staffs. The extent 
to which this is possible will vary in different part-s of the country, but I 
suggest as a first step that euch Province and major tltate should endeavour to 
carry out the scheme in at least one district. [ think it well at this stage that 
all ~esources should be concentrated on obtaining accurate information for 
individual districts, as this is likely to yield lllOI"t• ta.ngible results tl)an would 
be obtained by attempting with inadequate st.aff to cover larger areas. The 
primary need for the success of the scherne on a district basis is a mininnuu of 
about 6 or 7 field experimeut ao;sistants, depending on the number of tahsils, and 
iu each Province and State I suggest that this number of staff should be 
ossip>ed to full-time work of the scheme. 

Re.search and detailed experimental work of carefully selected centres.-The 
second main type of experimental work, which should be undertaken simul
taneously, has been considered under the following heads: (1) Objectives, (2) 
Outstanding gaps in knowledge, (3) Selection of centres for experiments, (4) 
tlub-division of experiment~! a1·eas, (5) \Vater and manures, (6) Crop rotations, 
(7) Cultural practices. (8) Other experiments. (9) Soil surveys and (10) 
Laboratory investigations. 

Selection oL centres for experiments.-Reference is made to the unsuitability 
of manv Government farms for further manurial experiment work and to the 
ueed fo~ many fresh experimental centres. Such centres, unlike thoae in ll(a) 
r.bo,·e, where random selEction has been advocated, must be carefully chosen 
in the light of all existing knowledge of soil, climatic and agricultural condi
tions in the area whiCh the centre is to represent. A few of tlHi more important 
considerations affecting the choice of such sites have been outlined, aud it has 
been suggested that the primary selection should be based on data of the 
type illustrated by the map (p. 18) showing the general distribution of soils in 
India, with further sub-division on the basis of such factors as textural varia
tious, salt contents, prevailing cropping practices, water supply position, pre
sent fertility levels, etc., and with ultimate responsibility for the selection of 
the centre resting on the agricultural or soil chemiet. Concerning the control of 
land selected for such experiments three main possibilities have been discussed: 
land on the holdings of co-operative and willing cultivators, land on the estates 
of progressive zemindars, and land which could be acquired, through the 
revenue departments, for a period of about 10 years. Unduly large acreages of 
land should not be necessnry, as it is felt that, at this stage, more is likely to 
be gained from a fairly large number of relatively small units than from a 
smaller number of larger units. 

Sub-division of experimental areas.-The suggestion has been mnde that from 
the outset, the experimental area should be sub-divided into blocks and main
tained as such throughout the period of experiment. There should, for 
instance, be separate blocks for experiments on water and manures, crop 
rotations, and cultural practices, as well as a block for other work, such as 
Botanical investigations. 'Such questions as ultimate responsibility for parti· 
cular experiments, methods of cultivation and general management of experi
ment areas, and possible experimental treatments have geen discussed under 
the appropriate heads. 

Sot1 RllTveys.-It is impossible to utilize efficiently the resources of a country 
unless th_ere is availa?le a knowl~dge of wha! ~be reso'!rces are and where they 
are distnbuted •. A s01l survey a1ms ·at prov1dmg an mventory of a country's 
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soil _re_sources and reference has been made to. general a;;pects of soil survey 
"or]\. Ill India. The suggestiOn 1S znade t1mt 111 the future areater att-ention 
should be given to. the systernatie mapping of soils by mean: of field studie;; 
supplemented by Simple lnbm·atmy dutu. Result;; obtained in the Bombay 
~rovn~ce ~re referred to as providing an example of the practical value of basing 
mvestigatwns on problems of __ cr?p ~reduction on the results of soil survey. For 
the attamment of obJective (n) m Simple experiments on cultivators' fields field 
nnd laboratory data on soils are necessary, uud the suggtJstion has been 'n1ade 
that consideration should be given to the possibility of carrying out soil surveys. 
m at least a few of the districts in which these simple experiments are beina 
conducted over a 0-year period. ln view of the vast acreages invofvecl and 
because of lack of staff, reconnaissance mapping on the scale of 1 inch= 1 mile 
ha~ been suggested_. It is estimated that about 7 trained soil surveyors (with 
suitable labour ass1stance) would be needed to map a district on this scale in 
3 years, and observations lun·e been made on the selection of suitable 
districts, the methods which might be adopted and the tvpe of information 
which could be obtained. • 

Soils.-Whilst there is an urgent need for concentrating on practical work, 
it is necessary not to lose sight of the fact that a great deal of purely scientific 
work is required in order to arrive at a correct knowledge of the manurial require
ments and crop producing capacities of t.he various types of soil. Knowledge 
of the soils is also necessary to ensure the success of irrigation projects, to help 
in decisions regarding prevention of salinity, or methods to be adopted in the 
reclamation of saline soils, and to serve as a b,_asis for the interpretation of the 
resnUs of agricultural experiments, the sites for which should depend more on 
the suitability of the particular soil tLnn on the availability or accessibility of 
a given centre. 

Envi1'onmental conditions and data on soils.-The foregoing observations 
deal primarily with the attainment of what I have called objective (i) of simple 
experiments in cultivat.ors' fields, i.e., the measurement of average response in 
a district as a whole. Objective (ii) is concern~d with the need for obtaining 
infmmation which will be necessary before advice can be given on problems of 
specific or local importance resulting from variations within the tract. Such 
information can be obtained only if adequate data on soil and other environ· 
mental factors are available for correlation with the field experiment results. 

Soil Data.-In Chapter I, I dealt at some le'/gth with the general dish·i· 
hution of soils in India and with the more important soil conditions affecting 
cmp growth. It is very desirable that as much information as possible on the 
soils of the experimental areas should be acquired, for correlation with the 
field experiment data, as it is only in this way that experimental findings in 
one area can be of value to another, whgre similar soil conditions may obtain. 
I shall deal in greater detail with future work on soils in section 3 (h), and at 
this stage it will be sufficient to emphasize that it should be the responsibility 
of the agricultural chemist to make sure that relevant data on the soils of 
the experimental areas should be ava1lable for correlation with the yield data. 
The field examination of the profile and the sampling of the soil of an experi
mental area should be undertaken before the experiment is laid down, and 
wherever possible, this should be done by n trained soil surveyor, who could 
define the type in terms of an All-India grouping, such as that illustrated on 
the map facing page 8. Where th;s is impossible, the work may have to be 
unnertaken by the field experiment assistant. who, as alread.v indicated, should 
in anv case have received from the agricultural chemist a brief course of 
detaiied instruction on the field examination and sampling of soils. Each 
field experiment nssistant could (,hen be insti-ucted that, before laying down an 
experiment, he should (a) record a field description and (b) take whatever soil 
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samples are necessary. The latter, together with the field description, could 
t·hen be forwarded to the agricultural chemist who, after the necessary anttlyses 
had been completed, could tabulate the field and laboratory data which should 
form part of the experiment record. 

Laboratory investigations.-Pot and laboratory methods for the characteri
zation of the nutrient status of soils are arbitrary, and before they can be 
expected to furnish reliable information in the diagnosis of soil deficiencies, 
their results must be checked or calibrated against an adequate background 
of field expenment data. Particular reference has been made to the eotablish
ing of limiting values and the assessment of the relative merits of different 
methods against the background of the field experiments which have been pro
posed. Apart from laboratory estimations of manurial contents, it would 
"f'penr that chief attention should be given to determinations of exchangeable 
cations calcium carbonate, pH value, salt contents, clay contents and moisture 
relationships as factors with a direct bearing on soil productivity. Attention 
has been drawn to the fart i11at in India there is a dearth of modern 
scientific equipment for the laboratory study of soils. There are, for instance, 
comparatiYely few photo-electric calorimeters available for the routine deter
mination of phosphate and other soil constituents. Particular reference bas 
been made to the value of spectrographic outfits in the study of problems of 
both plant and animal nut,rition, and the st,.;gestion is made _that each Pro
,-ince and major State should endeavour to udd as soon as possible a spectro
graphic outfit to the equipment 'lf its cb1ef agricultural research centre. Consi
deration should also be g1ven to the possibility of using X-ray methods for the 
study of clay fractions at selected centres. 

Sta{fi11g.-No less important than the 2ppointment of directors of research 
and directors of extension work for each maJor nrea, such as a Province or a 
State, is the need for ensuring that these directors will have adequate numbers 
of well qualified staff under them. There is, in my opinion, a very great ueed 
for impro>ing the status and •nlary of members of the staffs of agricultural 
departments in India. On tour, T did not consicte,· that I was o\'er-pa,ving my 
personal bearer, but I found nevertheless that I was paying him more than 
n1nny an agricultural graduate was receiving as a salaried member of an agri
cultural staff. In the ,tbsence of improvements in both salaries and status I 
fail to see bow it will be possible in the future either to attract recruits to, or 
;ndeed hold in the service, men of the mental calibre needed to solve the manv 
problems of agricu}ture. Apart from the question of improving salaries and 
stat,us, there is also a need for mcreasing the numbers of both research and 
extension staffs. Without except.ion, the provincial or state agricultural depart
ment staffs are quite inadequate in number to permit of touching more than 
he fringe of· the problems requiring attention. Another factor which should 
be borne in mind in the recruitment of staff, is the desirability of making 
" many as possible of the appointments permanent, after a reasonable 
>robationary period of a few cears. to ensure that the probationer 
s indeed qualified for and fit to undertake the work re~ui1·ed. 
Short term work and temporar.v appointments cannot be expected to 
>roduce contented and efficient workers. As already indicated, ""e of the 
"eaknesses of field experiment work in the past has undoubtedly been the 
'aet that such work has bad to be undertaken as an incidental duty by 
mmerous inilividnals, who had many other duties AXDP.Ct.eAl of them. If 1). 

1asis of sound informa!ion is to be bt~ilt up in a reasonable time. one of the 
irst essenti~ls is realization of the need for whoJe.time field experiment ""'ist
mts. 

One of the incidental effects of scientific aclvance in the pnst two decades 
1as been the need for corresponding changes in the curricula, training and out-
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look of students qualifying for degrees either in pure science or in agriculture. 
A modem graduate in agriculture has of necessity to assimilate uncritically 
knowledge on a wide variety of subjects. Knowledge of this type is of great 
Yalue and is indeed essential in many aspects of extension nnd general agricul
tural work. The University or College training of such " graduate, however, 
does not develop in him the critical faculty, and, except in special cases where 
a man n1ay have a flair for research whicfl no amount of training can ever give, 
the general graduate in agriculture is not likely to make a good research worker 
or experimentalist. By virtue of the more intensive training which he receives, 
a graduate in any of the pure sciences has his critical faculty more fully deve
loped and is, therefore, likely to become a better research worker than the 
ordinary graduate in agriculture. \Vhereas it is extremely difficult to instil 
scientific principles into the latter, it is relatively simple for an able science 
graduate to acquire an ac!equate _agricultural background to enable him tn 
understand the problems of agriculture and appreciate the needs of extension 
work.· I suggest, therefore, that in the future more attention should be given 
to the agrlr.ultnral service of graduates in pure science. 

ANNEXURE VI 

Training of atudentJ abroad (Three Years .) 

1st year 2nd year. Totnl 

A B A B A B A B 

Agricultnr~ . . 57 37 42 37 32 121 74 
Animal Husbandry (including dAirying) 20 25 28 24 12 50 49 

A.-Centre 171 
B.--Provinces . 123 



Training of health personnel. 

By 

K. C. K. E. RAJA. 

Introduction.-This note consists of two parts. Part I presents a bri~f 
survey of existing training facilities in medical and c~rtain ul_lied field~ as well a~ 
of l'roposals for the training of health personnel whwh are mcluded m the five
year plans put forward by Provincial Governments. Reference is also made to 
the development of medical colleges in certain Indian States. In __ Part II are 
givel' a number of new proposals for increasing the zate of productiOn of health 
personnel ove:r and above that achieved by the measures indicated in Part I of 
this note. The directive given to the Scientific Manpower SubcommiUee 
requires that the proposals incorporated in Part II should be capable of being 
initiated within 'the next six months. While this has been kept in mind, it has 
not been considered desirable to permit that a narrow interpretation of it should 
lead to the exclusion of certain proposals of importance, the implementation of 
which might not be started within the next six months, although certain pre
liminary investigations in relation to them can and should be can·ied out within 
that period. 

It cannot be emphasised too strongly that the proposed development of 
training programmes for scientific personnel requires the simultaneous promo· 
tion of schemes for the utilisation of their services. ' Failure to provide such 
measures as are necessary to facilltatetheir employment after training will have 
disastrous results. For instance, even in 1938, in spite of the fact that there 
had been no determined effort to expand t4e training of doctors on a large scale, 
the Director General, Inaian Medical Service, pointed out in his Indian Medical 
RLview that "unemployment has become a serious problem among the younger 
members of the- profession" 

PART I. 

It may be mentioned that part of the information given here is based on the 
five-yen plans for health development p~t forward by Provincial Governments. 
These plans were originally framed by the Adviser Governments in the provinces 
and popular Ministries, after they took over, have been revising these plans 
partly to fit in with the new policies they are enunciating and parJ;ly as the 
result of the decisions reached at the Health l\Iinisters' Conference held in 
October 1946. It is understood that certain. provinces have appointed Special 
Health Reorganisation Committees which have been actively considering the 
previous five-year plans and it is not possible to state to what extent these 
plans will be modified b:v the Committees concerned. The figures given in this 
note may therefore undergo some changes but it is hoped that they will never· 
theless, provide a basis for the discussions of the Scientific Manpower 
Committee. 

Undergraduate :Medical Education.-A list of medical colleges and of schools 
is given below. Some of the schools are in the process of conversion info 
colleges, e.g., those ill Orissa and Sind. ~ut conversion is not complete and 
these institutions are shown as sehools ·and not as colleges. Certain Provincial 
Governments have, as part of their postwar development programme, planned 
thr establishment of new medical colleges. Similar develOpments are taking 
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place in some of the Indian States also. The information available from provin
Cial five-year plans and from other sources is summarised below:-

Number of Numbero Number Number of 
existin-g schools under con- new 

Proviaoe colleges version into colleges 
colleges proposed 
or pro· 
posed to 
be conver. 
ted withir; 

five 
years 

J.Madr~---~---------- ----- --------------
4 Nil Nil 2 

2. Bcomba.y 2 4 2 Nil 
3. Bengal 2 9 2 I 
'· C.P. Nil I Nil 
6. Orissa Nil I I Nil 
6. Bihar I I I I 
7 U.P. 2 Nil Nil i s: Punjab 

' 
3 2 Nil (I Medical 

School for 

9 Sind Nil I I 
women)· 

Nil 
IO· Delhi I Nil Nil 
11.. Assam Nil I I Nil 
I2. N. W. F. P: Nil Nil .. I 

Indian StateB-
1. M·ysore I I I Nil 
2. Hydera bad I Nil Nil Nil 
3. Jaipur Nil Nil Nil I 
4. GwaJior Nil Nil Nil I 
5. Baroda Nil Nil Nil I 
6. Indore* Nil I I Nil 

In addition to these, it has been proposed that medical colleges •hould be 
estublished at Aligarh and Benares. These will have to be financed largely by 
th~ Central Government. As regards Aligarh It is understood that a gum of 
about Rs. 50 lakhs has already been collected by the University authorities and 
the possibility of its establishment has therefore been strengthened. 

The numbers passing out from existing medical colleges and schools are 
approximately 1,000 graduates and 800 licentiates per year. Provincial pro
grammes provide for the establishment of six new_ medical colleges and of a 
medical school for women, the conversion of nine -medical schools into colleges 
and various improvements to existing colleges and schoo!s within the ned 
five years. In addition five more colleges are likely to be functioning in Indian 
States during the same period. The Bhore Committee recommended for the 
first five years seven new colleges, the conve1·sion of eight medical schools and 
improvement and extension of existing colleges so ss to enable them to admit 
100-120 students a. year. 

The number of annual admissions in the proposed new colleges will fall far 
short of 100, they being nearer 50 in most cases. The following are the figures 
available for admission in the new colleges in Indian States:-

Jaipur . 50 

Gwalior as 
Indore . 50 

Baroda 50 

*This is not maintained by the State but by a Committee ovPr which the Rf'sidPnt ~o 
Central India States presides. There is a propo_snl to con_vPrt it into !1 c.ollPge_ with finnnc1al 
support from a number of States in Central Indut an~ RaJim:tana adnnsstcn be111g reserw·d to 
the candidates nominated by each of these States. W1thout support from the Central Govern· 
ment this conver~ion is not, however,likely to take p]ace. 
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In t.he case of the proposed new colleges in th~ provinces and of t~ose schools 

which are being\raised to colleges complete iniormat10n regardmg annu~ 
admission is not available. From such figures as are known the annual rate of 
admi>sion is not likely to exceed 50 in each case. Conversion has started . at 
varying dates in respect of individual medical schools. However, as the me_dic~l 
course extends over a period of five years, the contnbut10n made by. these m~ti
tutions in the way of qualified medical practitioners will be neghg1ble .dur~ng 
that next five years. New medical colleges will also make no contr1but10n 
during the same period. During the next quinquennium, taking the average 
aHnual admission to each of these new and converted colleges at 50 and the 
'' verage number qualifying each year as 80 per cent. of the annual number of 
admissions, the 20 new or converted institutions in Iudia (15 in British illd1a 
an<! five in Indian States) will together provide some 800 additional medical 
graduates annually. 

It must at the same time be remembered that the production of licentiates 
at the converted institutions will have ceased during this period, so that the total 
number of doctors passing out annu&lly will not materially alter unless other 
steps for raising production can also be·11ndertaken. The proposal of the Bhore 
Committee to increase the intake of a medical college at ~to 100 candidates 
per year will, when applied to existing and new colleges, provide for the admis
sion of about 3, 700 students and the passing out of some 3,000 medical graduates 
every year. 

Postgraduate Medical Education.-The following quotation from chapter 
XIII of Volume I of the Bhore Committee's r~port sums up existing facilities 
in 1he conn try:-

"The existing facilities for postgraduate education in the different medi
cal colleges are few. Recently there has been a great deal of acti
vity shown by most universities in tlie institution of postgraduate 
degrees and postgraduate diplomas without, however, providing in 
every case £he necessary facilities for adequate instruction in the 
subjects concerned. Madras is, in this connection, an exception. 
There are two university diplomas, one in Obstetrics and Gvnteco
logy and the other in Ophthalmology, and the training, wi1ich is 
in both cases for a period of one academic year, is imparted in the 
special hospitals concerned. Government diplomas also exist in 
the specialities of Tuberculosis, Radiology and Clinical Laboratory 
Sciences with adequate provision for the training of students in 
these subJects. Courses for Diplomas in l'ublic Health and in 
Maternity and Child Welfare are given at the All-India Institute 
of Hygiene and Public Health, Calcutta, as well as shorter courses 
in certain branches of public health work. For the Diploma in 
Public E:£ealt~. the Institute is ~fl!liated to the Calcutta University. 
The Umvers1t1es of Bombay and Madras also award a similar 
diploma, the one granted in Madras being known as The Bachelor 
oT Sanitary Science (B.S.Sc.). Facilities for the required training 
are available at the Grant Medical College, Bombay, and at the 
Madras Medical College. In addition, the University of Calcutta 
grants a Doctorate of Science in Public Health (D. Sc.) and the 
University of Bombay a Doctorate in Hygiene (D.Hy.) Regular 
postgraduate courses are also provided in the School of Tropical 
Medicine at Calcutta. 

"In certa!n _un~vers~ties the de~ees of M.D. and M.S. provide for 
spee~ahsahon m such sub]rcts as Ophthnlmolof!Y, Bacteriology, 
Anatomy and Physiology. Research degrees have also been instit·ut
ed in. some universities in the non-clinical subjects of Anatomy, 
Phys10logy, Pharmacology, Biochemistry, ,.Pathology and 
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Bacteriology. The diplomas, that have beeu iustitut<d iu the 
differeut uuiversities, include the following subjects:

Ophthalmology, 
Psychological Medicine 
Radiology, ' 
P edia tries. 
Oto·Hhino-Laryugology, 
Venereology, 
Orthopcedics. 
Obstetrics aud Gyncecology. 
Dermatology, 
Tuberculosis. 
Ancesthesia. 

'·As has already been pointed out, in many cases proper instruction 
courses m these subJects have not beeu organised at the different 
centres where such spemal degrees or d1plomas have been instituted 
by the universities concerned. When such trainina facilities 
become available, there should be wide scope in the c"ountry for 
specialisation on satisfactory lines. 

Xo organisation to co-ordinate and foster postgraduate education exists 
in any of the universities, except Madras where a Council of Post
graauate Medical Education has recently been formed. It i!l 
understood that a proposal for the institution of a similar organisa
tion is under consideration in the universities of Bombav and 
Calcutta." · 

The provision of adequate facilities for postgraduate education is vital to the 
development of medical education in India. The teaching staff of existina col
leges are inadequate in relation to the number of students and an increase /;, the 
number of admissions to these colleges as -well as the establishment of new 
institutions can proceed with reasonable speed oiiTy if a large number of trained 
tcaehers is made avBilable. A satisfactory approach to the problem appears to 
be by the provision of an overseas postgraduate training programme and by the 
simultaneous development of facilities in India. 

Overseas training programme.-Forty-nine candidates were selected in 1946 
and have been working in different institutions in the U.K. and U.S.A. for some 
months. All these at:e for training in medical subjects. In 1947 the scope of 
tha scholar,l!i.P scheme was extended in order to include dentistry and nutrition 
and the following numbers have been •elected:-

Medical subjects 
DE'ntistry 
Nutrition 

82 
13 
10 

105 

In view of £he limited number of seats which foreign countries are able or 
willing to place at our disposal because of t~eir own postwa_r needs, the authori
ties in those countries have, generally speakmg, agreed to g1ve us as many seats 
as can be spared and thev desire that the 1iest candidates available should be 
selected for placement in their institutions. It is als?. to the advan_tage of India 
that the limited facilities thus secured should be ut1hsed by cand1dates chosen 
through a process of careful selection _an~ that the field of ch?ice should be as 
extensive as possible. Therefore Provmmal Gover'.'ments, Ind1an States and .the 
different Departments of the Government of Indm have all been brought mto 
the scheme. Selection is carried out by a Central Selection Board appointed by 
the Health Department of the Government of India. 
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Development of postgraduate trainin& facilities in India.-The Health Survey 

Hnd Development Committee (the llhore Conulllttee) put forward three sets of 
J:l'Oposals:-

(1) the establishment of an All-India i\ledical Institute which will pro
vide undergraduate and postgraduate trainillg of a high order in 
medical and certain allied subjects with due emphas1s ·on research 
(in the laboratory und iE_ the t:ield into co nun unity health problems) 
by every Department of that Institute; 

(2) tbe development of training and research facilities in pa1·ticular 
subjects in existing centres of teaching in the provinces with a view 
to making these enlarged facilities availa~ not only to the pro
vinces concerned but also to other paris of India and 

(3) the establishment of special institutions for diseases such us leprosy, 
fil:,riasis or- kala-azar which have a definite geographical distribu
tion in each case; the location of such institutes will ob1·iously be 
determined by the availability of suitable clinical material in 
abundance. 

The creation of an All-India Medical Institute has been actively under con
sideration by a special C2mmittee appointed by the Government of India. It is 
understood that, in addition to putting forward proposals regarding the Institute, 
this Committee has emphasised the· importance of a speedy development of 
training and research faciht1es in particular subjects at suitable medical colleges 
in order to make such facilities available to the country as a whole and has 
soggested that a special Subcommittee should be appointed to visit medkal 
colleges and submit a report on the proposed dev'eloprnents. The reports on the 
All-India .\Iedicul Institute and on the suggested expansion of provincial medical 
training centres should, when they become available, prove to be of great value 
to the Scienti£c Manpower Committee. 

Co-ordination of internal and external. training programme.-The need for 
co-or<.lination of internal and external facilities for postgraduate medical educa
tion was stressed by the Central Selection Board in its report to the Government 
of India in 1946. The Board has pointed out that, as a result of its examination 
of the candidates it interviewed it has "come to the conclusion that there ure 
a number of persons who, by their record of undergraduate medical training, give 
reasonable pror11ise of high perfor111ance in specific fields but han• not 'et 
attained, through adequate postgraduate training and experience, that level of 
>~chievernent which it considers necessary for students who are to be sent 
aLroad." After recommending that existing centres for postgraduate training 
in speci£c subjects in different parts of the country should be improved and 
wlarged to admit students from all parts of the country, the Board recommend
ed th& t "a scheme of scholarships should be instituted in order to assist promis
ing young medical graduates to undergo the training offered in these institu
tions." 

Public Health Training for .Doctors and Certain Higher Type of Personnei.
Thc proposals of the Bhore Committee for the reorganisation of undergraduate 
meclical teaching will, if adopted, provide a type of doctor whose training will 
include most of the preventive health teaching now given as part of the post
graduate course for the Diploma in Public Health (D.P.H.). The Committ, 
says "Postgraduate training in preventive and social medicine will tlwn J,, 
as it• objective, the provision of facilities for advanced training in sur h I 
of the subject as malariology, maternity and child welfare, industri , • 
public health administration, epidemiology, public health labor'" 
nnd statistics. Such specialised training may be of two t,·pes. T' 
of a limited character and will have as its purpose the e~"'' 
workers with a reasonable measure of proficiency in tliese s "' 
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of instruction may, it is suggested, ordinarily mnge from about three months to 
one year. The second will be for those who desire to attain the status of 
specialists in each of the abovementioned branches of preventive health work. 
For them we suggest that the period of training should be about three to five 
years.'' 

With this background of the recommendations of the Bhore Committee 
existing facilities for postgraduate training of higher types in preventive health 
wcrk may be examined. 

All-India institute of hygiene and public health, Calcutta.-This is the most 
important institution in India for the training of higher types of public health 
personnel. The institute consists of the following teaching sections: 

(u) Public health administration; 
(b) Epidemiology; 
( <') i\Iicrobiology; 
(d) Biochemistry, Nutrition ami Physiological hygiene: 

(e) Sanitary engineering; 
{f) !\Iaternity and child welfare and 

(g) Statistics. 
Each section is under the charge of a Professor assisteJ by A 

£'-·(zetted and non·gazetted officers under him. 

'fhe Degrees und Diplomas for whit:b students are tn1ineJ at 
an<l the special courses available in the institute are:-

(a) Doctorate of Science in Public Health; 

(b) Diploma in Public Health; 

(c) Diploma in Public Health and Hygiene; 

(d) Diploma in Maternity and Child Welfare nnol 

(e) Certificate course of three months' duration in the subjec< 
nity and child welfare, industrial hygiene, nutrition, 
technique and biometric technique 

Trainh1g courses for doctors for gt>neral public henlth work, whi• 
able in other pnrts of India, h:11 · lrrrecl to in the lntt<•r part. • 
the extract from Chapter XI 11 ' of the Bhore Commit' 
which is given on page 5 of th, 

The Training of Lower Types 0, 

, tlll'e~ classes of workers are consiclc1 · 
<mel (3) public health or sanitury inspe< . 

Midwife.-The number of practising 1'\ 

5.1100 while, on the basis of about 10 lllill.·. 
tlk number required for providing adequntt 
ll1. ·\·incinl five-yPnr plans do not in all l'n~e~ ~ 

ut, from ~~wh information as is nYailnhlt•, 
ly <]11111 · 11idwives each year will not 

lth V The health visitor is a fully !1 
. e health work which, in ·cliff, 
:md a half. She has normallv 

...,""r~nnel.-U tt· 
(2) 1 

l,t ·en tnainly employed in thl~ l 

,,f health visitors available in Incl1,. 
information regarding the proposed 
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Development of postgraduate trainin& facilities in lndia.-The Health Surve~ 

w1d Development Committee (the J:lhore l)omnuttee) put forward three sets of 
1-roposals :-

(1) the establishment of an All-India :Medical Institute which will pro
vide underaraduate and postaraduate trainina of a hi0ah order in 

0 b 0 . 

medical and certain allied subjects with due emphasis· on research 
(in the laboratory und iE_ the field into t·ommunity health problems) 
by every Department of that Institute; 

(2) the development of training and research facilities in particular 
suGjects in existing centres of teaching in the provinces with a view 
tQ makina these enlarged facilities available not only to the pro
vinces co~cerned but also to other par!s ofindia and 

(3) the establishment of special institutions for diseases such as leproq, 
filariasis or- kala-azar which have a definite geographical distribu
tion in each case; the location of such institutes will obdously be 
determined by the availability of suitable clinical material in 
abundance. 

The creation of au All-India Medical Institute has been actively under con
sideration by a special Committee appointed by the Government of India. It is 
understood that, in addition to putting forward proposals regarding the Institute, 
this Committee has emphasised the· importance of a speedy development of 
traiuiug and research fac1ht1es iu particular subjects at suitable medical colleges 
in order to make such facilities available to the country as a whole and has 
suggested that a special Subcommittee should be appointed to visit medi<·al 
colleges and submit a report on the proposea dev'elopments. The reports on the 
All-India .Medical Institute and on the sug!iested expansion of provincial medical 
training centres should, when they become available, prove to be of great value 
to the Scientific Manpower Committee. 

Co-ordination of internal and external training programme.-The need fnr 
co-cnlination of internal and external facilities for postgraduate medical educa
tion was stressed by the Central Selection Board in its report to the Government 
of India in 1946. The Board has pointed out that, as a result of its examination 
of the candidates it interviewed it has .. come to the conclusion that there ure 
a number of persons who, by their record of undergraduate medical training, give 
reasonable proruise of high performance in specific fields but have not \ et 
attained, through adequate postgraduate training and experience, that level of 
Hchievement which it considers necessary for students who are to be sent 
aLroad. ·• After recommending that existing centres for postgraduate training 
in specific subjects in different parts of the country should be improved and 
enlarged to admit students from all parts of the country, the Board recommend
ed that "a scheme of scholarships should be instituted in order to assist promis
ing young medical graduates to undergo the training offered in these institu
tion::;.'' 

Public Health Training for -Doctors a.nd Certain Higher Type of Personnel.
Thc proposals of the Bhore Committee for the reorganisation of undergraduate 
medical teaching will, if adopted, provide a type of doctor whose training will 
indnde most of the preventive health teaching now given as part of the post
graduate course for the Diploma in Public Health (D.P.H.). The Committee 
says "Postgraduate training in preventive and social medicine will then have, 
as ite objective, the provision of facilities for ndvanced trainina in such branches 
of the subject as malariology, maternity and child welfare, industrial hygiene, 
public hea_lth administra~io';l, epid~";liology, public health laboratory practice 
nnd stat1st!Cs. Such spee1ahsed trammg may be of two types. The first will be 
of a limited character and will have as ita purpose . the equipment of healtli 
workers with a reasonable measure of proficiency in tliese subjects. 'l'his course 
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of instruction may, it is suggested, ordinarily range from about three months to 
one year. The second Wll! be for those who desire to attain the status of 
specialists in each of the abovementioned branches of preventive health work. 
For them we suggest that the period of training should be about three to five 
years.'' 

With this background of the recommendations of the Bbore Committee 
exbt.ing facilities f~r postgl'Uduate training of higher types in preventive health 
wcrk muy be exammed. 

All-India institute of hygiene and public health, Calcutta.-This is the most 
important institution in India for the training of higher types of public healtJ· 
rersonnel. The institute consists of the following teaching sections: 

(a) Public health administration; 
(b) Epidemiology; 
(e) ~Iicrobiology; 
(d) Biochemistry, Nutrition and l'hysiological hygiene: 
(e) Sanitary engineering; 
{f) !\Internity and child welfare and 

(g) Statistics. 

Each section is under the charge of a Professor assisted by a number of 
£~(zetted and non-gazetted officers under him. 

'fhe Degrees and Diplomas for which students are trained at this institute 
an1l the sv~cial cuurses available in the institute are:----. 

(a) Doctorate of Science in Public Health; 

(b) Diploma in Public Health; 

(c) Diploma in Public Health and Hygiene; 

(d) Diploma in Maternity and Child Wel£ure an• 

(e) Certificate course of three months' duration in the subjects of mater
nity and child welfare, industrial hygiene, nutrition, laboratory 
.technique and biometric technique 

Training courses for doctors for general public health work, which are avail
able in other parts of India, have been referred to in the latter part of para. 1 of 
the extract from Chapter XIII of Volume I of the Bhore Committee's Report, 
which is given on page 5 of this note. 

The Training of Lower Types of Public Health Personne!.-Under this bead 
tlu·ee classes of workers are considered here, (1) midwives, (2) health visitors 
onrl (3) public health or sanitary inspectors. 

Midwife.-The number of practising midwives in the country is estimate~ all 
5,000 while, on the basis of about 10 million births each year in British India,
the number required for providing adequate service to the people is 100,000. 
Provincial five-year plans do not in all cases give the number to be trained eacl:i 
year hut, from sueh information as is available, it is considered that the number 
of newly qualified midwives each year will not exceed a few hundreds. 

Health Visitor.-The health visitor is a fully trained midwife, with addi~ional 
training in preventive health work which, in different institutions, varies frotn 
~~ months to a year and a half. She has normally no training in nursing. Tlie 
health visitor has been mainly employed in this country in maternity and 
<•hild welfare work. 

The total number of health visitors available in India is estimated at aboui 
75~800. Complete information regarding the proposed training programmes 
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for health visitors in the provinces is not available. Madras will train about 
100 health visitors each year while an unstated number will be trained in Orissa 
and in the United Provinces. The annual output of health visitors in India as a 
whok is at present about 60. It is considered that at least one health visitor 
will be required to supervise the work of five midwives or the eventual require
l!lent of the coimh-y will be about 20,000. 

Public health or sanitary inspectOrs.-The existing output of qualified public 
health inspectors in India is about 200 per year. The majority of the provinces 
are making provision for the training of these inspectors although the number to 
b" trained each year has not been stated in many cases. The present number 
under employment is probably 3,000 while British India requires a minimum of 
l:l,UUO public health inspectors. 

Nursing.-The total number of qualified and practising nurses in India is 
estimated to be about 7,000, which gives a ratio of 1 to 43,000 of the population 
as against 1 to 300 in the U.K. and 1 to 357 in the U.S.A. The Bhore Commit
te., suggested that a ratio of 1 to 500 should _be attained in India by 1971, which 
will mean a hundredfold increase. Provincial plans do not give a clear indication 
of the pro\ision made for expansion of nursing services and, in many cases, tb~ 
exact number lil<ely to become available is not readily seen. From such infor
mation as is available the t.otal annual output is not likely to exceed four to five 
hunch·ed from the fourth year of the training programme. The normal training 
course for a Certificate in Nursing is 3 years. There are Junior and :5euior 
Certificates in Nursing, the type of qualification being dependent on the basic 
educational standard of the candidates. 

The nationaf health programme requires two types of nurses (1) the person 
trained principally for nursing the sick and (2) the individual who, in addition 
to training in sick-nursing, is equipped for preventive health work in a variety 
of ::;erviees as school health, tu!.Jt>rculosis aud vt.:nereal Uiseases. The for111er 
will be mainly employed in hospitals and other institutions for the skilled nurs
ing of patients while the latter, who is known as the public health nurse, will 
be employed essentially for the development of a combined curative and pre
ventive health service in _the barnes of the people. The nursing which the public 
health nurse will be callea upon to do will not be of the same high order as that 
which the hospital nurse will carry out, while along with such duties she will 
have to perform, as bas already been pointed out, various preventive duties in 
the homes she visits. The public health nurse does not exist in India today. 

The Nursing College.-Last year the Government of India started a Nursing 
College in Delhi. It provides three types of courses:-

(1) a four-year course leading to B.Sc. (Hons.) in Nursing of Delhi 
University; 

(2) a Nursing Administration Course lasting 8 months and 
(3) a Sis!er Tutor's Course covering a period of nine months. 

The last two- are for qualified· nurses and, on passing, the candidates are 
given certificates issued by the Government of India. 

The B.Sc. (Hans.) course lays emphasis on preventive health work and the 
candidates who qualify will be public health nurses. The second course is for 
qualified nurses and is intended to provide suitable candidates for administrative 
post• either in hospitals or in the nursing service of the provinces. Sister Tutor 
are fully trained nurses, who after undergoing the course will be able to under
take the training of pupil nurses. 

Training facilities in Certain Special Flelds-

(aJ .lfa/aria-Ma.laria lnBiitute of lndia.-At this institute in normal vem·s. 
two training courses, each of six weeks' duration, p.re held for doctors, one for 
ma!Bria inspectors (who are usually qualified sanitary inspectors or those who 
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have done antimalaria work fpr some time) and for engineers in malariology., 
The annual nw:'bers trained are roughly 50 medical men (graduates and licen
tiates), about 2n mspectors and 30 engineers. 

(bJ TalJel'f;ulvBiH tJ'.D.lJ. course).-A nine mouths' course tiuuneed bY tlle 
Government of India for special training in tuberculosis for medical graduates
has been started this yea~ under the auspices of the Delhi University. Similar 
c<.>urses ex1st at present In Madras and l\Iysore. The Tuberculosis Association 
of lnd1o has sent an appeal that other universities should also start such courses 
and in particular the universities of the Punjab and Bombay. 

(CJ Lq,·n,y.-Under the auspices of the Indian Council of the British Emp1ro 
Leprosy .Hehef Association a special training course for doctors 1as been held 
aunually at the Calcutta School of Tropical Medicine. The perio·d of training 
used to Le two weeks but it was extended to four weeks in 1946 in order to make 
the cour&e fuller. The number of doctors attending the course varied from 15 
to 2:2 during the years 1944-46. 

(d) .\"uirili01:.-Hefereuce has already been made to a three.months tralll!H~ 
course in nutrition in the All·lndia Institute of Hygiene and Public Health, 
Caleutta. A nutrition course has also been held every year since 1937 at the 
;); utrition l:;esearch Laboratories at Coonoor except in 1943 and 1946 when no 
trnming "·as done. The normal period of the course is 10 weeks although in 
l!H2, 1 ~IH and 1945 it was curtailed for special reasons. Students attending tne 
classes ha Ye in the majority of cases been employees deputed by Provincial and 
Sta+e Gowrnments and those trained at Coonoor are now working as full-time 
N<ltrition Officers in Baroda, Hyderabad (Deccan), Bihar, the Punjab and in 
certain other Provinces and States. In 1947, in audition to the usual 10-weeks' 
course, a special course of 8 weeks for nursing sisters, health visitors, teacliers, 
labour "·elfare officers and others was also held. The number of candidates 
attending the courses varied, between 1937 and 1947, from 7 to 29. 

Lake Medical College, Calcutta.-In order to enable medical licentiates 
with W<ll' s~,n·ice to acquire the degree qualifieation the Government of India 
bas star·erl a medical college in Calcutta. It is proposed to take, every six 
months, 150 candidates and to give them 18·24 months' training which, under 
the speci:>l coneessious granted oy the Medical Council of India, enables them 
to take rhe ~I.B.B.S. The scheme is now sanctioned for a period of five years. 

Dental Education.--Both as regards undergraduate and postgraduate e<luca· 
tion ·le,_- ! training in India is far behind medical educntion. There is onl~· On..:> 

den to! college which offers training on the university standard and it is located 
in Lnhore. The Calcutta Dental College, which was the first to be established 
in the country and which came into being through voluntary effort, is housed in 
a rented building which requires extensive repair. Augmentation of staff and 
personnel is also necessary to improve the institution to a desirable level. 
Similarh the Nair Dental College at Bombay, which has also helped to spread 
dental education in India for many years, requires assistance to raise its level 
of efficiency. The ultimate objective should be to provide, as in the field of 
medical education, adequate facilities in the country for undergraduate and post
graduate dental training. In t!ie immediate future the upgrading of the two· 
institutions in Bombay and Calcutta should receive attention, they being raised 
to the university standard of teacching and affiliated to the Universities of 
Bombay and Calcutta respectively. 

The number of qualified dentists practising in the country is estimated ati 
1,000. In the West a ratio of one dentist to 3,000 inhabitants is not considered 
sufficient. In India, as the incidence of dental caries is relatively less, a lower 
ratio of 1: 4,000 seems permissible as-the objective to be aimed at. On this. 
bnsis British India will require about 92,500 dentists for an estimated population· 
of 370 millions in 1971. 
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Pharmaceutical Education.-Three types of training are available, (1) the 

trainiug for emupoundt·rs,• (2) the chemists aud druggists qualifieation and (3) 
n college education leading up to n degree in pharmacy. The preliminary quali
fication required for entrants into compounders' class varies, in the provinces, 
fron. the middle school to the high school standard. Tire period of training also 
Yaries froni one to two years. A period of practical training in a chemist's or 
druggist's establishment or in a hospital is included. 

The preliminary educational standard required for the chemists and druggists 
cours• is the l\Iatriculation or School Leaving Certificate. The period of train
ing lasts two and a half years. 

As regards collegiate education the following extract from page 17! of Yol. I 
<>f the Bhore Committee's report states the present position:-

"This is designed to turn ont a class comparable to the graduate phar
macists or pharmaceutical chemists found in Europe and America. 
The Benares Hindu University was the first to inaugurate a course 
of this kind in 1934 and, since that time, other universities have 
also provided similar training facilities. The Andhra UniYer~ity 
instituted the study of 'Pharmaceut-ics' as a special subject in the 
curriculum for the B.Sc (Honours) and 1\l.Sc. Degree in Chemical 
Technology. The Calcutta University has a course in Pharmaceu
tical Chemistry for M. Sc. students. The Bombay University has 
opened a new course in Pharmaceuticals in their technological 
Faculty. The Madras University has inaugurated a two years 
course, B.Sc. (Pharm.), for which students who have passed the 
Intermediat-e examination in Science are eligible. Thus graduate 
instruction in pharmacy is of two types, one which deals mainly 
with the technical side of it and the other which stresses the phar
maceutical side." 

In the preceding paragraphs certain e~timates of existing numbers of different 
types of health workers and the targets to he achieved in each case ha,·e been 
discussed. These estimates are those put forward by the Bhore Committee. 
For the sake of convenience the information is given below in tabular form:-

1. Doctors 
2. Nurses . 
"3. Dentists 
4. Midw.ives . 
5. Qualifif'd Phflrmaci~ts (Univrrsity stan

dard). 
6. Public health inspectors 

Estimate of 
existing 
number 

47,000 
7,000 
1,000 
s,ooo 

7.5 

3,000 

PART II. 

Number 
considered 

desirable 

Approximate 
rate of in
crease re· 

qui red 

1 A5,000 4 timef;, 
740,000 I 06 times. 

02.500 92 times. 
1 no.noo 20 ti:mf'~ 
672,000 827 times. 

12,000 4 time:-: 

Proposals for enhancing the rate of production of health personnel. 

The proposals included here are intended to supplement the 
he&lth personnel resulting from the five-year plans of Provincial 
and the training facilities of existing institutions, which have 

surveyed in Part I of this note. 

production of 
Governments 

been briefly 
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Undergraduate Medical Education.-lt lias aheady been shown that some 

8UU mechcal graduates are likely to be produced annually after a period of five 
years, '-"·· the present annual output of about l,UUU graduates is likely to be 
increased by 80 per cent. 

Two methods seem possible to enhance still further the rate of productiOn of 
-doctors, namely, (1) the application of the double shift system of teaching uud 
l:::J tll~ llJlproveuwnt of exisullg colleges so as to permit of each taking 100-1~0 
students each year. 

The double shift syskm.-'fhis system requires an adequate supply of 
tehchers and an enlargement of laboratory and other teaching facilities, includ
Ing an Inm·eased number of hospital patients for teaching purpost~. 'l'h~se 
conditions are most likely to be satisfied in Calcutta, Bombay and Madras. 
Therefore a reference was made to the Surgeons Generals of these three pro
vinces regarding the possibility of developing a double shift system of training 
in the medical colleges in each of these three cities. The reply from Madras 
wns definitely against the starting of the double shift system while the Surgeon 
General, Bengal, has agreed to try it out in the Calcutta l\Iedical College and 
thereby increase the annual ·intake of students by 50 per cent. of the existing 
ru1' of admission or by 55 students each year. The Surgeon General of Bombay 
has stated that the introduction of the double shift system is not possible in the 
Grant l\Iedical College but that the position in G. S. l\Iedical College is some
what brighter and that the Dean and his professors think it is possible if more 
accommodation can be made available through the provision of a third floor to 
the present college building and the acquirement of the adjoining Veterinary 
College, which is about to be abandoned, and if beds can be provided at the ex
Military Hospital at Dharavi. The proposal requires, however, careful con
sideration before it can be accepted as a practical proposition. 

In the circumstances stated above there seeins to be little possibility of 
utilising the double shift system for promoting a marked rise in the rate of 
production of doctors, at least in the near future. Nevertheless, it seems desir
able to try ont this system at Calcutta and, if possible, at Bombay because the 
~xperience gained can be utilised later in other places also. 

[IT!provemcllt of exi.•di11g (lolleges.-Existing eolleges are, in n1:ll1;'\ ct1~es, 
deficient in accommodation, equipment and staff and the Bhore Committee bas 
recommended the improvement of these colleges and a raising of their rate of 
annual admissiOn to 1()()....,..120 students per year. While a few colleges have at 
present this rate of admission others fall short of it. The Committee has recom
mended that nil the existing colleges should undergo the 11t:>Ce8snr.v hur:n·oveJnent.;; 
wit.hin a period of 10 years (see tables on pages 330 and 331 of Volume III of 
the Bhore Committee's report). Of these colleges two belongings to the Punjab 
fall in Pakistan. In British India the remaining colleges number 14. The 
estimated expenditure for improvement and expansion of these colleges which 
are in '"India" and in Pakistan respectively is shown below:-

India-

14 colh'~gr's 

Pakistan-

2 colleges 

[ReC'urring- . 
\ N on·rec•nrring 

[RP~nrring . 
l. Non-recurring 

Rs.llfi·fi lflkhs. 
Rs. 432· 0 lflkJJs. 

. Rs. 16· 51akh~. 
. Rs. 54· 0 lakin:. 

At a uniform rate of annual admission of 100 students per year in each of the 
14 medical colleaes the number of qualified medical graduates produced each 
_:year will be 1,12'0. If the admission rate can be raised to 120 the number of 



84 
qualified medical graduates will be about 1,350 per year. If the two colleges 
in Labore are also included, the total number passing out each year will be 1,280 
if the rate of admission be 100 and about 1,530 if it be 120. 

In the case of the new colleges it is better to await the completion ol their 
deveiopment before the question of expanding their capacity for _intake is con
sidered. At present many of the existing colleges and thetr assomated hospitals 
:ire de:ficient m respect of accommodation, equtpment and staff and any funds 
thu• are available would be spent more usetully on their improvement and 
e>.pansion rather than on the enlargement of the colleges that are now coming 
into existence. 

lmprv1.:emeut of undergraduate training in. preventive medicine and public 
l<e<Litit pr<~cl<ce.-The Bhore Committee pointed out that the development of 
future health services in India should lay emphasis on the preventive aspect of 
medical practice. The Committee has therefore suggested the creation of a 
Dcpartrllent of Preventive ~ledicine and Public Health in all medical colleges, 
the jOl"OYiswn of facilities for training in rural and urban public health practice 
to the undergraduate medical student and the introduction of exten,;ive changes 
in the teaching of the subject. The purpose in view is to familiarise the student, 
earh iu his cat eer, with etn·iroumentai auli other factors associated \Yith the 
problem of ill-health, to develop in him the preventive outlook and to provide 
opportunities for his active participation, even as a student in community health 
work. Til~ urban and rural health organisations, which will be associated with 
the "proj•Osed Department of Preventive J\ledicine and Public Health, will also 
serve the purpose of enabling the different departments of the college to promote 
I'esearch into community health problems as well as to attempt the practical 
application of the fruits of research. The developments are bound to influence 
the student profoundly, to stimulate a spirit of observation and enquiry and to 
p10mote the growth of a scientific outlook in him. The services of trained 
rnedic·nl social workers are required for the teaching of preventive medicine on 
tl1e lines indicated above. Recently the training of such social workers has, it 
is understood, been started in Bombay at the Tata Institute of Social Studies 
and, later in this note, a proposal has been included for securing a steady supply 
of frained social workers in the medical field. It is proposed that tlie opening 
of thi< departnwnt ,!Joul(l now J,e Entited to (n) the :\Iarln1s :\[erlienl College (b) 
the Grant ::Uedical College, Bombay and (c) the Calcutta Medical College. 

Postgraduate Medical Education. 

Dt edopment of training facilitieR in spetial bmnr·/,1· . ., of mf'dicinl' iii r'Yi-<fiilg 
in.S"f;fl.·f wns.-Reference has already been made to a proposnl for the establish. 
m< nt of a small Committee to visit the more important medical teachina centres 
i11 the c·~uutr;v and to report on the steps to he takEn to promote tlte dev.:'lopment 
of -existing postgraduate training facilities in special branches of medicine in a 
manner designed to serve the needs not only of the province concerned but also 
of others. No time should be lost in the formation of this Committee and it 
should be asked to complete ita task in a period of a6out three months. It would 
be desirable to employ the members of this Conunittee on a full-time basis 
during the period in order to ensure the speedy submission of its report. The 
report should give sufficient details regarding the financial implications of the 
rroposals in order to enable Government to take early decisions regarding their 
accept.ance and implementation. 

8cluolarsliipR for Postgraduate Training in India.-Reference was made to 
the re<·ommendation of the Central Selection Board that a scheme of scholar
f::bips ~hould be instituted in order to assist promising young medical graduates to 
undergo postgraduate training in suitable centres in India. The Board consider
ed that "a combination of provision in India for the immediate needs of 'the 
medical studen~ after graduation and of a programme of studies abroad for 
candidates selected from among those who have undergone the courses available 
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in India would be essential to ensure the success of the health development 
>1chemes actively under consideration by the Central and Provincial Govern
Inents." 

It is suggested that fifty scholarships of Rs. 100 a month per candidate plus 
tuition fees should be provided each year. 

The All-I11dia Instit~tte of Hygiene and Public Health, Calc~ti.t<t.-The 
different courses of training available at this Institute have already been indi
cated. Two tabular statements are attached which show what increase is 
possible in the number of admissions to each of the existing courses (Table A) 
anJ what new cou;ses can be intro~uced (Table_ B) provided an adequate expan
BIO:. of space, eqmpment and staff IS maO.e avaliable. 

In addition to the courses of training mentioned in .these h\-o tables reference 
should be made to certain other developments which are desirable. The pros
pectus of the Institute provides for the .admission of research students on the 
-payment of a fee of Rs. 250 per year. Although the Institute has been in 
existence for about 15 years there has hardly been any requt:':.;t for adn1ission as a 
research student. On a discussion with the Director and the Professors of the 
Institute the opinion was unanimously expressed that it """' essential not only 
to exempt research scholars from the payment of fees but also to give them a 
stipened. The scholarship scheme outlined in a previous paragraph should make 
iL possible to select and place suitable candidates in the different- sectinus of the 
I~titute for definite periods of training, during which they can be made to 
participate in special investigations in the field and in the laboratory. 

Another type of trainee should be the postgraduate worker who proposes to 
specialise in such subjects as a epidemiology, maternity and child welfare work 
and public health laboratory practice. As hJJ.s been pointed out by the Bhore 
.Committee (para. 84 on page 383 of Volume II of the report) .that the period 
-of training will have to be for about three to five years, the candidate partici
pating in the teaching, research and administrative activities of the depart
ment. Persons so trained will be suitable for teaching posts in the Department 
of Preventive Medicine and Public Health in medical colleges and for the more 
responsible posts in health departments. If a man is to devote himself to such 
prolonged study it is essential that he should be free from financial embrass
ment and that he should be sure of obtaining a suitable post after his training 
is completed. It is therefore desirable that suitable candidates •hould be 
selected by Governments either from their own servants or from outside and 
sent to the Hygiene Institute )Vith adequate provision for financial aid during 
training and with the assurance of a suitable post if the programmes of study 
are completed satisfactorily. 

It is important to remember that quality is as important as quantity and 
that the need for the production of an adequate number of teachers and of 
capable administrators is great if the development of the health programme is 
to proceed on sound lines. 

In connection with the proposed expansion of training facilities the Director 
of the Institute ha·s stressed the importance of providing increased 1:lo01· space 
for teaching and laboratory work and of residential accommodation for students 
at Calcutta and for students and staff at the Singur field training centre. 
Provision for these are included in the estimates of cost appended to this note. 

Another important advance which is necessa1·y is the setting up of a Food 
Technology Section in the Institute. The Departments of 1\[icrobiology. of 
Biochemistry and Nutrition and of Sanitary Engineering should participate iu 
the development of the proposed new Section. While the enforcement of 
Food Adulteration Acts has resulted in the development of chemical standards 
of purity for food, the working out of bacteriological standards suitable for 
Indian conditions, which are particularly important in respect of milk and milk 
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products, has hardly been done. l\Ioreover, from the point of view of food 
transport and preservation a com.bined attack. on the asso~tated probl~ms by 
bacteriologists. chemh;t~. nutritionists and public health engmeers I_s necessary. 
Preliminary investigations by the three Departments of the Ins~ttute. n~en· 
t-ioued above will be necessur.v nnd it is suggested that such mvesttgntlons 
should be initiated without delav. It is difficult to gi,·e a budget for the pro
posed expenditure but the need· for promoting eo-ordinnted work in the field is 
urgent. 

Dental Education.-The immediate need is to raise the Calcutta Dental 
Co1le-ge nnd the Xair Dental Colle-ge, Botnn.v to the university ~tmhlttrd ond 
to aet thetn affiliated to the universities of these two cities. During a recent 
visi~ to Calcutta the authorities of the Calcutta Dental College were interviewed 
as well as the Planning Officer in the Office of tbe Surgeon General, Bellgal, 
who has. been in close touch with t.bese authorities for i11n•stigating the pos~i
bility of raising the standard of the college. The college is housed in a re .. ted 
building which requires extensive repair. Considerable expenditure on eqmp
n1ent will also he necessary. Two sche1nes have been prepared by the autho
rities in consultation with the office of the Surgeon General, an Interim 
schen1e and a Permanent Schenu•. The forn1er is based on securing the ~xi::::
tin~ building- on a lease frmn the landlord nnd on carr~'ing out nll the necessary 
repairs and- improvements. The Interin1 Scheme will permit of the nnuual 
adlllission of 25 students for the degree course (B. D. S.) from July 1948 if.the· 
necessary equipment and staff chn be secured and repairs carried •>ut. The 
present course for 2.'> students undergoing the L. D. S. com·se will continue. 
Tbe Permanent Scheme provides for a Dental College built on a proper site 
and capable of admitting 100 students per year on the lines of the recommenda
tions of the Bhore Committee. The site on which the college no\\· stands is 
too small to permit of the development of a college capable of admitting 100> 
students each year. The estimates of cost are as shown below:-

PerrnanetUScheme-

Interim Scheme-

Recurring 
(in lakhs) 

5·00 

1·49 

Non-recurring 
(in lakhs) 

25·00 

1·69 

It seems fairl.v certain that the larger permanent scheme is bound to take· 
some years to materialise and, in the meantime it is highly desirable that the· 
Interim Scheme should be proceeded with. 

It is not possible to give similar estimate for the Nair Dental Colle~e at 
Bomba~? because there has not been sufficient time to visit the instituti~n or
collect the necessary information. This college at Bombay and the Calcut,ta 
Dental College have, as has already been pointed out, led the way in the develop· 
ment of dental eclncntion in India and have worked for years with all the handi
caps of insufficient financial support. Provision on the basis of the Interim 
Scheme in Calcutta woulcl seem to be justified for the Bombay institution. 

The Nursing College, New Delhi.-The present strength of the different 
classes in this institution (1947·48) and the targets which can be attained 
within the next four or five years if additional space, equipment, aud staff 
·can. he made available are. sho~ be~ow. At present, the majority of the pro
fesswnal posts remam unftlled m sptte of constant effort at recruitment. This 
position should be rectified as soon as possible. The present sanctioned 
strength of tbe teaching and administrative staff and the expansion necessary 
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for increasing the intake of pupils nre shown below. These figures have been· 
rereiwd from the Principal of the College:-

Course of training 

(a) B. Sc. I Year . 

II Year . 
(b) Nursin,l:! 1\.dministration 
(c) Sister Tutor . . . . . 
(d) Public health course for qualified nurses 

(2 years~. 
(e) Supervisors for specialities such as 

paediatrics, orthopaedics etc. 
(j) Dietetics course . . . 
(g) Preliminary Training School Couree 

Total 

Present 
Strength 
(1947-48) 

20 

8 
6 
6 

Target at the end 
of 4 to 5 
years ... 

30 a year for each of the
four years of the 

course = 120 

25 a yeal' 

15 
30 
50 

25\ 

65 

10 

25 
50 

300 

STAFF 

Teaching & Adtniniatrat£ve

Senior st&tf 

Junior staff . 

Other ata.IJ-

Librarian 
Clerks . 
Domestic servants . 

1947-48. 
At the end of 4-5. years. 

Total 

Total 

ESTIMATES OF EXPEN,DITURE 

Recurrit~-g cost. 

Rs. 1· 327 lakhs. 
Rs. 2 · 795 lakhs. 

Som•, of the teaching at the college is now done by the university. If the· 
College is required to employ whole-tillle staff lot· all the subject.• in the euni
culum, the figures giYen above will have t.o be revised. 

EquipmE"nt 

Building 

Non-reeurring expenditure. 

1947-48 

~ 

Rs. 40,000 
At presPnt the ('ol

lego is housmi in 
w&r-tinte bar
rtt.cks. 

At the end of 4-5 
years. 

Rs. 1 lakh 
A rough estimate or

tho om;t of new 
bHildings for the 
college is Rs. 75-80 
lo.ldul. 

Nursing is a subject which has been considerably neglected in the past and 
it is essential that early steps should be taken to expand the traimng, facilities 
at the Xursing College without waiting for the construction of n new building, 
which might cost as much as Rs. 75-80 lnkhs. The present war-time barracks 
in which the college is housed have been fully occupied and an expansion of 
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·rbe training programme on the lines suggesterl will require mort- l1f'('Oll!lllOda
tiou. Constitution House is adJacent to the N"nrsing College nncl it i~ for eol!
~ideration whether, as soon as the work of the Cou~tituent A:;;.semhl:· i.:; oyer, 
it. cannot be nwde aYailable flw housing the college. Tlw Prinl'ipnl coiJ:-:i(lt>r~ 
that it would be desirable to move the college ns a whole into the ('oqstitntion 
House instead of oceupying a portion of it. Then the existing colle.ce huildin.~s 
can be made ayniJable for other purposes. 

The Lady Reading Health School.-This school trains at present batches 
of 12 pupils, who are qualified n1idwiYes, for undertaking the dutie"' of h.._~,dtb 
Tisitors, the period of training extending to 18 months. The entr:mts to th~ 
~chool receive their midwifery training in different in~titutions. n ~l OYN' the 
countrv and a dis.adntntage is that tlie standard of education varies t0 some 
extent: It is understood that the Indian Red Cross Societ:;, whi<"h Jllrtill:nins 
the School, has recently put forwnrd a scheme to the Gnvemn1ent of Intli" for 
£"h-incr n1idwifery training also a.t Delhi. The number to be trniw:·<l l't'll1:1in.;; 12 
·and the averag~ annual c cost of the scheme. which is put forward for a period 
of three vears, is Rs. 50,000. This appears to be too large an ex1•e11rlit ure 
if the pu;-poSe served is only thnt of ensuring improved midwifery l l'<l~ning. 
After discussion a revised scheme has now been prepared whereby 1t mil be 
possible to admit 30 pupils for midwifery training and 25 for the course for 
health visitors, each of which lasts 18 months. The new scheme also pro,·ides 
for improved teaching in child health. The average annual expenditure 
required will rise to Rs. 71,000. an increase of Rs. 21,000. which would seem 
to be well worth while in Yiew of the larger intalre of pupils. 

An obstacle to the expansion of training facilities in the past has !wen the 
inadequacy of housing accommodation for the pupils. This will h>ne t,, he 
:rectified. ·At present there is provision in the school huilrling for 24 students 
'(two batches of 12 will be under training simultaneously) and a room for the 
1\,fatron. Under the proposed expansion room will be required for 110 students 
at a time. for two women doctors and four midwifery assi•hmts. It is sug· 
gest.ed that the possibilit-y of securing W. A. C. (I) Hostels for accommodating 
the additional students and staff should be investigated 

College of Pharmacy, Benga!.-The establishment of a College of Pham10cy 
in Calcutta has been under investigation for some time. The provision of '< 
licentiate course in the subject of approximately two years' duration for those 
tdth Matriculation as general educational qualification and of a degree course 
of three years' duration for those with Intermediate in ·Science has been pro
posed. It has been suggested that it should be started on a modest basis on 
rented premises. The recurring expenditure· is likely to be Rs. 1.25 lal<hs and 
non-recurring (mainly for equipment) Rs. 2.0 lakhs. 

The Tata Institute of Social Sciences.-The need for training medical 
social workers has already been stressed. The Tata Institute of Social 
Sciences appears to be the only place in India where such training- en n be 
given. A scheme offering t;l"·elve scholarships a year in orrler to provide for 
candidates sponsored by the Central and Provincial Governments is su)!,zestod. 
The course lasts a period of two and a half vears and the value of the scholrn·
ships should be, the Director of the Institute suggests, Rs. 1.500 each year, 
including the annual tutiQil fee of Rs. 250. 

Proposals from the Provinces for raising the output of certain types of 
Health Personnel above the present level.-Provincial Administr~ti1·e l\le•licnl 
officers of the l\Iedieal and Public Health Departments were nske•l 
whether training facilities over and above existing training eourses 
could be made avnilable in respect of such health wol"lrers as 
midwives, health vi•itors. health inspectors etc. and, if so, fhev 
were asked to indicate the expenditure which '' ould be necessar_v. ft 
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w~s _made clear ~ ~hem that the schemes should be capable of being initiated 
withm the next SIX months. The replies received are tabulated below:~ 
United Provinces. 

Additional numbers to be trained >~nder double shift system. 
Health inspeotonr 30 
Health visitors 20 
Midwives 30 
Vaccinators . 30 
Laboratory aRsistants 30 

Total grant required for one year is lts. 40,000. This does not include pro
vision for boarding and lodging arrangements for the students or examination 
fees. 

Bombay-

Health visitors . 

B talth inspectorlt 

!J,fadras. 

Present provision 
per year 

20 (I 0 at Poona and 
10 at Bombay 
Sohools). 

125--150 (Bombay 
city). 

Expected provislan 
in April1948 

50 (20+ 15) at eacb 
of two new schools 
for Gujarat and 
Karnatak. 

325--350 (Two new 
centres of training 
are to be opened at 
Ahemeda.bad and 
Poona respectively) 

100 more midwives can be trained at a cost of .Rs. 720 per pupil. 
Bihar. 

1. Health inspectors 
2. Vaccinators 
3. Health visitors 
4. 1\Iidwives. 

:Assam. 

l. Malaria Inspectors 

2. Laboratory Assistants 
3. Laboratory Technicians 

months' course). 
4. Vaccinators 

Nu'rrtber that ca.n 
be trained 

so 
480 

12 
12 

Jnstitutuon giving 
training 

Number 
that can be 

trained 
24 I Malaria Section of 

~ the Public Health 
6 ) Department. 

(six 12·24 Pastew- Institute, 
Shillong. 

60 Gove-rnmeont Vaccine 
Depot, ShiJlong. 

tne 
The increMed out-put par year in re•pect of each typo of 
.provinces together will be :-

( 1) Health inspectors 
(2) Hc>alth visitors. 
(3) J\.ofidwiYflS i 

(4) Vaccinators . . 
(5) Laboratory Assistants 
(6) Laboratory Technicians 
(7) 1\falaria Inspectors 

Cost 

Rs. 
5,000 

27,000 
30,000 
20,000 

Grant required 
Recurring Non

recurring 
Rs. 2,000 Rs. 10,000 

s,noo 1,ooo 
1,000 

worker for all 

260' 
62 

142 
570 

36 
12-24 

24 

The total expenditure will be non-recurring .R•. 
.Rs. 205.000. 

11,000 and recurring 

"Reorganisatio:t of Health Administration in Delhi Province and the esta· 
blishmeot of the All-India Medical Institute.-These are long term plans but 
they are mentioned here partly because of their importance and partly because 
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of fibs need fot• keeping In mind the necessity for initiating action on them as 
early· as possible. ~urther, as will be s~o~n la~er, they are, to some exten.~, 
in~r-linked and ilhelr developmen~ wlil, 1t IS beheved, const1tute a great contu
bution by the Centre ~o\\·ards promoting interest in the country Ill the expan
sion of health services and in aiding medical education. 

The Bhore Committee has recommended that the Central Governmeni. 
10hould develop Delhi Province as a demonstration area and that its plans and 
those put forward by other postwar reconstructwn c?mnuttees 6h~uld be un
plemented simultaneously in order to make a determmed effon to 1m prove _the 
life of the community. Making such a social experiment, methods smted 
to Indian conditions and to our resources will have to be developed if the 
purpose in view is to achieve lasting results and if the advance made in Delhi 
is to be reproduced in other parts of the country as well. 

The AU-India Medical Institute will help to demonstrate desirable standards 
of training in the medical and certain allied fields to the rest of India, beside> 
producing a reasonable number of teachers, research workers and potential 
administrators in the field of health. This Institute will requi!e urban and 
rural health organisations in which the practical training of ita students can be 
carried out as well as research into community health problema. The reorg&
nised health administration of Delhi Province can provide thes& rural and 
urban training facilities and thus it is of ad,-antage to link the ln•titute and 
Delhi health organisation together. 

From the point of view of securing suitable teaching personnel for the pro
posed All-India Medical Institute, the development of teaching and research 
departments in respect of specific subjects in selected medical colleges in 
different parts of the country must be started immediately. Delhi health re
organisation should also receive very high priority and it would be wbe to 
remember that the establishment of the Medical Institute as early as possible 
would make a notable contribution to the efficiency of the Delhi health services 
&il well as to the advancement of medical education in the country. 

Estimates of Cost.-Rough estimates of the cost of many of the proposals 
pu' forward in Part II of this note are given in an appendix to this note. In 
certain case; no such estimates ha-.e been attempted partly because of the 
difficulty of making them at short notice. Further, certain measure• "uch as 
the provision of rnral and urban training fields in association with the Depart
ments of Preventive Medicine and P_ublic Health in the colleges a* Calcutta, 
Bomba_Y and Madras c~n be earned out as part of the provincial plan for 
expanswn of health serv1ces snd 1t has not therefore been considered necessary 
to make 11pecific provi11ion for liuch organisationa in the aUachad edimates of 
cost. 

APPENDIX 
Approximate Estimates of cost for Oertai11 Propo8flls. 

N&m.e of the prnposal 

(I) Double shift system at Calcutta Medical College . , 
(2) (a) Improvement of existing medic~tl eol1eges in India. 

(b) Improvement of existing medical eollege.s In Pakistan 
(3) Provision of Departments of Preventive )!edicine and Public 

Health in 3 medical college3at Calcutta, Bombay and l!adras 
( Srholarships. 

(4) Scholarship scheme· for post-~ tution fees. 
graduate training in India L ·Travelling allowance at 
(50 scholaN!). Rs. 150 eseh • 

Expenditure 
(In Iskhs of rupee>). 

Recurring Non.recurring 

I. 30 
115.50 
16.50 

6.75 
0.&0 
0.16 

O.Oi5 

0.08.5 

0. 10 
432.oe 
115.50 

• oc; 
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(G) ih::pa.a.sioa of training eourses at tha AU~India. Iaatitute of 
Hygiene and Pubiic Health • . . • • 

(~) (a) Dental Interim Scheme for Calcutta 
(b) Dental Interim Scheme for Bombay 

(7) Nursing Colleges 
(8) Lady Raading Health Schoot • 
(9) Expenditure for th J training of certain types of non-medical 

health peraonnel in the provinces • • . . • 
( lQ) Scholarehips for training in medioel social work (12 each year; 

oourse 2i yearo) · 
One couree of 21 years-. ' 
hi yecw-

Scholarohips . 
Travelling allowance 

2nd year-
S..holarships 
Travailing allowance 

Firsl ttiz months of 3rd year
ScholarshiP" . 
Travelling allowance 

(11) Collage of Pharmacy, Bengal 

2.66 2.80 
1.49 1.69 
1.49 1.69 
1.50 i. 09 
0.71 

2.05 6.11 

6.18 
0.018 ----
0.198 

0.36 
0.018 ----
0.378 

0.54 
9.018 ----
0·558 
1.25 2.0 ' ---- --

153.159 562.89 ---- --
ALL INDIA INSTITUTE OF HYGIENE AND PUBLIC HEALTH 

Tablt A-Existing CtYUrses 

Name of the course 

1. Diplom3- in Public Health and 
Hygiene 

2. Diploma. in Health and Hygiene 
3. Diploma in Maternity and Child 

Welfare 
4. Doctor of Science (Public Health) 
5. Certificate in Maternity and Child 

Welfare 
6. Certificate in Industrial Hyg:iene . 
7. Certificate in Nutrition 
8. Certificate in Laboratory Technique 
9. Certificate in Biom11tric Technique 

Duration of the 
course 

9 months 

9 months 

9 months 
2 years 

3 months 
3 months 
3 months 
6 months 
3 months 

-~ 
J 

Present maximum 
No. of admissions 

60 

10 
An occasional student 

10 
10 
10 
30 

8 

Size of the 
class efter 
enlargement 

if any 

60 

-'~} 

~() 

,, 
15 
30 
15 
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ALL INDIA L'i'STITUTE OF HYGIENE AND PUBLIC HEALTH 

Table B-Proposed New Class€8 

Name of the 
Section 

Name of the C:)urse Duration of No. of Maximum Remarks 
the cour~e courses No. of 

Sanitary Engi- (a) 
Deering Section. 

Course for water 3 months 
and sewage plant 
operaWrs. 

(b) Course for officers 2 months 
in charge of train- (Jan. and 
ing for health ins- Feb.) 
pectore in the each year. 
provinces. 

(c) M Sc. in Public 14-20 
Health Engineer- months. 
in g. 

(d) A short course in 3 months 
Sanitary Engi· 
neering. 

Section of (a) A short course for 3 months 
Bio- c!:!etni8try, Social workt'rs. 
N' utrition and 
Physiological 
Hygiene.~ 

(b) Diploma Course 
in Nutritioa. 

!year 

in the year admissions 

One 6 

One 3 

One 30 

One 10 

One 3t 

One 8 

The course will consist 
of lectures and labor
atory work in 
Calcutta for 2 months 
followed by an 
examination and 

regular work on plant 
control for a month 
at Calcutta, Jam· 
shedpur or Delhi. 

To study the meths 
of assessing sanitary 
condition, rural 
health work etc, 

This training is meant 
for qualified engi. 

neers. 
This course is meant 

for overseers and sub .. 
overseers. 

This course is mE"ant 
for health visitors. 
health. inspectors. 
junior m dical 
officers in charge of 
maternity and child 
welfare centres, 
labour welfare 
officers, persor B in 
charge of canteens 
and communalfeeJ· 
ing in indnstnal 
centres, offiPers 
deputed by the 
Food and Agricul· 
ture departments. 
school teachers, 
etc. 

This course is meant 
for rnelical gradua
tes, particularly 
w1th D.P.H. quali
fication and those 
with M.A. in Chemis
try or Physiology. 
Students will learn 
t'hemical f\nalysis 
of foodstuffs, the 
technique of spec
trophotometry, the 
use of photomf'ters 
etc., the principles of 
diagnosis of sub
nutrition and mal
nutrition, etc. 
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Section 
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Name of the Course Duration 
of the 
course 

No. of 
courses Maximum Noo Remarks 
in the year of admissions 

--·~·~-------~----------

Section of 
Statistics. 

(o) Dietitian's 9 months 
Course. 

(d) Post-graduate 6-8 
course in Industrial months 

Hygiene. 

(e) A shorter course 3 months 
for medical and 
non-medical types 
of personnel. 

(a) Course in Public 
Health Statistics. 

1-2 
years. 

(b) Training for the 10 weeks 
proper collection 
of data in social 
surveys. 

Section of Microe {a) Clinical Patho- 1 year (on 
the London 

Post
graduate 

School 
1\Iodel). 

biology. logy course. 

Section of Epi
demiology. 

Special course in 9 months 
Ep_idemiology for 
urban and rural 
health officers. 

One 20 

One 20 

One 20 

8 

Two 24 

One 6-10 

One 6 

Candidates can after 
training be employ
ed by the provinces 
as Nutrition Officers. 
This course is intend
ed to replace, in due 
course, the existing 
3 months course. 

To be undertaken by 
the Nutrition Sec
tion of the institute 
jointly with the 
Medical Coiiege 
Hospital at 
Calcutta. 

The course is intendeQ 
only for doctors. 

The course is intend. 
ed for medical offi .. 

cers already employ 
ed in 'Industry 
health visitors 
sanitary inspec .. 
tors, welfare 

Officers etc. 
Qualified science 

graduates with 
mathematics in 
degree course or 
medical men with 
l!:ood mathematical 
career to be admit
ted for the course. 
They will be qual-i
fied for the post of 
St.q,tistician to thE" 
Health Depart· 
ments of provincial 
Governments, Muni
cipal Corporations 
etc. 

Workers interested in 
economic diet, vital 
statistics and 
other surveys are ex .. 
pected to take the 
course. 

Qualified doctors will 
be eligible for this 
course. After 
training a successful 
candidate should be 
able to run a Clinical 
laboratory inde
pendently. 

ThUI course is intended 
te improve the 
knowledge of the 
subject of health 
efficers, who have 
already had a course 
of training during 
their D.P.H. training 
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CHAPTER V 

Jtequirements ol Ttcllnical and Scientiflc per&oDDel for Induatrial. Development 
and their Training Programme 

by J, N. Ray 
In the Statement on Industrial Policy, the Governmen• of India decided to 

participate in industrial progress b~--
(i) waking loans or by subscribing a share of the capital in industrial 

undertakings which are considered to be of importance to the 
country's development; 

(ii) guaranteeing a minimnm dividend on capital or undertaking t.o meet 
the revenue losses for a fixed number of years; 

(iii) gidng adequate financial support to research organisations set up 
by industrial associations representing organised industrie>; 

(iv) promoting industrial investment corporation or similar institution 
for meeting the capital requirements of industries which will be 
>tarted; 

(>) aseist·ing industrialists in \be procm·ement of capital gooda required 
by them. 

:l. l'ptill now, no legislative sanction bas been obtained for the objectives 
,tated above. In view of the political uncertainties, it bas not been possible 
to formulate any concrete plans on the above 1ine11. Except in 10 far as the 
Fertiliser Project is concerned no progress has been made with regard to 
various indu~tries which it has been thought necessary for Government to 
pa1'ticipate in. Several schemes such as the production of steel, penicillin, 
,ulpha drugs, anti-malarials, etc., are under the consideration of the Govern
l1H:·nt of !Htlia, but no definite decisions have been tal<en. It is, there!ore, 
extremely difficult. to state, at this stage, what would be the requirement,; o! 
technical personnel for direct employment by Government. The variou1 
Development Directorates need only specialists and they are avai'"ble excep~ 
jn cert~in industries such as Rubber, Pln>.::tics, Rnvon, Glass, etc. 

3. The Developn1ent programme followed by the Department has been 
t!ltirely left to private initiative uptill now. By giving guidance and help, it 
was possible to interest Indian ·industry in expanding existing capacity and 
"'tr~rting new lines of production. The profit motive was the only induCement. 
Ri~htly, or wronf!ly, since the last Budget Session, there has been considerable 
f:-::lling off of applications from inclu~try to Btnrt new Jines of n1anufadure. It 
1s. therefore. not possible to foresee what would be the requirements of indu,try 
fc·r technical per>onnel unless it is definitely known what would be the precise 
itl(1u~tri.-d rolicy of the Central Governr:nent. 

In 'he Statement of GoYernment of India's Industrial Policy 1·eferred to 
~,hc··.-p. a striking- omission has been the ab-::ence of anv rderence t~) the views 
r•t (;o·;~rnment ~1bout the role of forei~Zn capitrd in th~ ind11strial developn1ent 
of India and the condition' under which assi,tance of foreign capital wili be 
snuf:hl in t-he promotion of that objective. '!lfany applications have been 
~c~ivf'd from forE:ign indust.riali~ts askin15 for pertnission to st.art industries in 
Ind!a on 50-.50 partnership between Indian ani! outside capital. A, far as is 
known to llle, no definite decisions ha'l'e yet been made in this con•1ection by 
Goven1ment. 

4. \Yhen these various issues have been clarified, it will be possible to 
gauge with a certain amount of exactitude the requirements of technical per· 
•onnel during the next few years. The only way in which an assessment can 
be made of the immediate requirements is to analy•e the new Capital Floata
tions allowed by Government and infer from that the increased requirements 
of tec·hnician•. The table below gi'l'es the po•itiofl of new capital issued for 
'l'al·ious industries since January 1946. In the last column is shown the 
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number ~f additional t~ehniea~ personnel that would be required for the success
ful runmng of these mdust.nes. The technical personnel have been divided 
into three .cat€gories:-

'A'-Experts. 
•B'-Technicians with superior qualifications. 
'C'-Lower grade technicians includbg mechanics. 

Inrlu!ttrieR. 
Ne~· Capital 

floated in 
1966 

(in laldlll) 

Estimated requirements 
(Grades). 

------------------------------------·---------
}. Gla!s & CeramiC's . 
2 Chemicals and Drugs • . . 
3. Soap an<l Oils (excluding edible Oils and 

213 
~70 
110 

'A' 
10 
20 

8 

'B' 
30 

1110 
10 

·c· 
200 
250 
160 

Yan.Mpati). 
4. Rayon and Art Silk 40! 6 30 200 
i. Paper, Board etc. 281 10 50 150 
8. Plastics ~0 10 40 200 
1. LeathOJ' 8~ ~ 13 35 
8. Cement 463 l 0 20 80 
9. Woollen 137 10 36 100 

10. Rubber 117 7 94 188 
11. Engineering 1,242 2.'i 150 1,000 
J:l. Rlectrical . glQ 2!i 150 300 
13. !\on-f .. rrous 1\letals 98 6 45 250 
14. :Machine 'fools . 122 100 400 1,000 

5. It will be !een that new Capital floated in 1946 is 47 crore1. In 1987 
the capital invested in organised industry was estimated at 80 crores. H is 
there!01·e cle"r that in 1946 alone the capital issued in Industry increased by 
about 60 per cent., and in this, the increase of Capital for Textiles, Collieries 
snd Food Industries bas not been included. 

6. 'A' Grade Technicians are experts and specialists in the subject and it 
would be difficult to obtain their training in India in mo't eases. The over
>;eas s,·holarships Scheme provides lor the training of ·A' Grade Scientists. 
We have sent out Scholars as shown below:-

Subjed• 

(1} ('hruli~~al J:::n.'(inf"Pring in(·luding Fertili!;e-rn 
(2) Fuel Technolo~y 
(3) G]a!,!ci TPo·hno}tl~Y . . . . . _· . . · . 

1
(4) JnduHtfiA.la.nd npplit"'d •h~Rli.;;try induding 'l'tmnmg. l'unymg1 anrl 

LP~jhf'r Teehnol~iZ~'· 
(5) Smal1 Arm~ and .A.ra.Mtt~iLior.~: . · 

(•1) )fanHfa.Qtu!'f'" nf Rtllh Explosn·t>s az:d. Propellant~ . 
(l•) )!n.n:Jfl'\•_·turt' of :'!mall arm~ ammunthor.!'i . . . . . 

(~) ~\l,·chani,·nl Engincf'ring }Jower How,1e Maint~nanr:e and Optorshon 
{7) \\"o.HI Tt>r-hnology 
(f') Eh~r·tri"al En.giru:'-<>ring . 
(9) Ferma.ntation }Jower Al<·ohc.J 

'(10) MPttlllurgy 
(11) Ruhb('r Tf'chnolo~y 
( 12) Paints . . 
{13) "Paper 'l'N•hnology 
{14) P1astice . . _ 
(15) StNt.i~tica] E<·onomws 
(1ij) C•llulose . 

No. of s<•holarahip~J 
t~ollotted. 

)1146-~7 1947-48 

6 5 
2 
I 2 
2 

2 6 
~ 2 

4 
I 
3~ 

I 
3 
l 
3 
2 
I 

IM 33 

In thus >electing schol•rs, we have taken into consideration, the recommen· 
dation of the various Panels set up by the late P & D. Dept!-. 

7. We are, however, finding difficulties in placing these students for higher 
teohnical ~raining abroed. We have, therefore, all'eady drawn the attent10n of 
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Education Department to the fact that a ,certain number of these should be 
trained in India. We have suggested that a priority li~t of s_ubject~ shoul_d. be 
drawn for this purpose. It should indicate those subjects m wh10h trauung 
cannot be imparted in India and for which scholars should perforce be s~n~ 
abroad. For other subjects, training should be arranged on a co-operahve 
basis through the Inter University Board so that a scholar may, for some length 
of time, be attached to one University for speoialising in a particular branch 
and on completion of training there, may be pas~ed au to anoth_er. F~r exu~
ple, the following subjects can be easily dealt wtth by the Indtan Dmversthes 
on a co-operative basis:; 

(1) Oils and Fats. 
(2) Glass except very highly specialised aspect 
(3) Natural products. 
(4) Textile Chemistry. 
(5) Leather Technology, 
(6) Refractories and Ceramigs. 
(7) Paint and Varnishes. 
(8) Paper Technolo~v. 
(9) Synthetic Drug.,, etc. etc. 

After he has completed the university comse, he should be placed for 
practical training with the industries here. 

8. \\'e UJHlerstand that certain industries will accommodate a limited 
number of students provided the~· are not a financial burden on the firms 
giving the training. Reluctance on tbe part of firms to give ]•ractic.tl training 
can be o\·ercome by introducing suitable clauses in Govt. contracts or by other 
measures so that it becomes incumbent on then1 to train a certain nun1bt'L' of 
students. It has also been brought to our notice that one of the principal 
difficulties in the way of firms taking up students for training is housing. We 
have been told that certain important firms like the Tatas may take an increa· 
singly large1: number of students, provided Government is prepared to build 
accommodatton for them. 

9. The present facilities for training 'B' !Trade technicians are as follows: ..... 

PrGient 
"'utput 

Chemical Engineering and Technology 244 
Civil and 1\Iunicips.l Enginearing • 467 
Mechanical Engineering . 258 
Mining Engineering . 27 
Metallurgical Engineering 27 

~·e have indicated our immediate requirements of 'B' Grade technicians 
for various industries. It will be noticed that except in Chemical Technology, 
specialist training is not imparted in mo6t of the subjects. Our recommendation 
would, therefore, be that the existing technological departments be 'liven im· 
mediate grants so that the ordinary M. Sc. graduates in Chemical Technolo"V 
can be trained in special subjects for a snort period to supplement their ha;io 
scientific training. We feel that the following institutes, if reinforced with 
capital grant and a certain additional recuring grant, would be able to provide 
a short term co!lrse to .these fechnological graduates:-

(I) Harcourt Butler Technological Institute, Cawnpore . 
(2) C<>ll•ge of Technology, Hindu University, Benareo . 
(3) Department of ApptiO!i Chemistry, Calcutta-Univer<titY 

Capital 
grant 

,(Lakhs.) 

5 
5 
7 

Recurring 
grant, 

(lakhs) 

1 
*2 
•z 
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(4) La~in!lrnyan Tech. Institute, Nagpur 3 O·S 
(5) Umyerstty ~ollege, Andhra University 3 0·5 
(6) Indian Institute of Scienc~. BangalorE' 
(7) Bengal Tanning Institute, Calcutta . . 1 *2 

(8) Inst_itute. of Leather Technology, Madras . , . . . 1 O· 5 

(9) Engmeermg College, Guindy, Madras . • • • . 2 o~7:. 
(10) Department of Engin_eering and Technology, ,Annamalai University "'" 1 0·6 
(11) Department ofChemtcal Technology, Bombay University. . 1 0·6 
(12) Forest Research Institute . . . . 2 0·7 
(13) College of Engineering and Techn(llogy, Jadavpur ! 1•0 
(14) Vtctor i& Jubilee Technical Institute, Bombay • 1 O·o 

10. We have indicated against each institute what, in om· opinion, would. 
~e req_utred by way of capital grant and recurring expet"es to fit them for these 
mtenstve post-graduate courses of short term duration. Each institute should. 
select a group of _subj~cts and a student trained in one aspect of the subject 
should iiiupplement his training in one or more institutes. The whole course 
should not exceed 12 months in these institutes and should be followed by 6 
months practical training. The recurring grant also envisages the recruitment. 
from abroad of a few specialists by some of these institutes on a slwrt term 
basis for training instructors. These are marked with a star marl.;:. 

~1. The training in tanning and footwear has a special impm·tance, as-
Indta is one of the largest producers of skins, hides and footwear. I am in
debted to Mr. Rundall for the following:-

'TANNERIES" -"There are only two institutions of importance in India, 
viz .-The Bengal Tanning Institute, Calcutta and the Institute of Leather· 
Technology, Madras. 'l'he Bengal Tanning Institute has a degree course and 
also diploma course. The Madras Institute is believed to be initiating a degree 
course; hitherto the.v had onl_v a diploma course. Both institutions should. 
turn out potential grade technicians if students of a sufficiently high calibre 
take the degree course. In the past such students have been in the minority. 

"It is estimated that these two Institutes pass out approximately 30 
students annually and when the Degree Comse is fully established, these would 
be composed of 10 of the degt·ee class and 20 diploma class. The 10 may be 
classified as potential grade 'A' and 'B' technicians and the rest as grade 'C'. 
Other less important institutions such as the J ullunder and Bombay Insti
tutes cater largely for the training of students interested in the cottage industry 
section of leather production. 

'FOOTWEAR AND LEATHER INDUSTRIES': 

"The>·e are no instructions catering for the training of technicians for these 
two industries other than small institutions such us the Cawnpore Leather 
Working School. The training given is wholly for hand made production 
and produces men of the craftsman type rather than the technician. 

"Although it is essential that facilities for technical training in these two 
industries should be provided, there are many difficulties in the way of im· 
mediate progress, e.g. non-availability of the necessary plant and £rained in
structors for teaching the use of such plant. 

"The P. & D. Department Panel's recommendation concerning the Tann
ing, Footwear and Leather Goods Industries and the training of teclmolcgist• 
was:-

(1) The exi$ting Tanning Institutes should be made mora efficient and· 
useful by adding to their equipment and by their having better 
paid stall'." 



(2) The student<; of these Institutes before they get th~ir find certi-
ficates or· diplomas should be made to "·ork in Industrial. con:erns. 
Central and Provincial Governments should arrange wrth mdus
trial concerns provision of facilities for such training and ap
prenticeship. 

"It is considered that the development and promotion of scientific and 
"technical l"esearch would be best stimulated by:-

(1) I,eather chemistry being accepted as one of the spec\;)! subjects in 
the M.Sc. degree in Industrial Chemistry. 

(:l) Students who take leather t-echnology as a special subjeot and 
ohtain theil· l\I.Sc. degree n1a~· tht'n carry on resean.:h w ... nk in 
leather chemistry with a view to obtaining their Doctorate." 

1:2. The most difficult part of the scheme would be the trainin~ of grade 'C' 
technicians. The existing facilities in India are totally inadequate and unless 
these lower grade technicians are thmoughlv trained, we fear that the industrial 
deHlopment of India will be considerably delayed. At present the insti
tutions which can profitably undertake the training of technicians are limited 
in nurllbf'l'. As far ns we know, the following offer scope for training o{ 'C' 
grade tt--chnicians and with the strengthening of their resources as indicated 
will be able to <~chieve a great deal:-

( J) TPC'lmolo~iea.l Col!Pg-e, Dayalbagh . . 
(2) GovPrnm~nt Technicf\llnatitu~. Lucknou 
(3) Delhi PolyteC'hniC', Delhi . 
(4) En~inPt~ring C'ol1t".'!!f', A.nantpur 
( .5) ColJE>~P of En~inePring, Cncanada 

~(6) CJilt-og€' of EnginPf'ring, Bangalore . . . . . 
(i) Sri JayMhamarajenclrR OcC'upational In~titut~. B~ngs.lor~ . 
(~) C•;ll .. ~P nf Engineorin)Z: and TeC'hnology, .Jac.hwpur 
(11} Bt>n~'"'l Tt":xtiJe Im~titute, S<;>rtt.mp:ue . 

(HI) \'i<'t•;ria Jubilroe T~l'hnic;,l In<~titute, B::.mhay 
(II) RHi!n&y \Yorkl'l~,np" 
(12) Ordnanc"' Fado1iP~ 

Capital Recurring 
Grant Grant 
(lskh) (lskh) 

1·5 0·75 
I· 5 0·75 

I· 5 0·75 
1·5 0·75 
1·5 0·75 
1· 5 0·76 

I . ·' 0·75 
1·5 0·75 
I· 5 0·711 

13. \\"e han· not be~n able to a~stss accuraifc .. J·y the co~t inYolvt>d, Lut we 
feel that it will be llect"sary to train at lea't 1,000 to 2,000 ·c' ~rade techni
cicms, in the imuoediate future. We feel that a •ystem of scholnrshirs should 
al~o be instituteJ to 1uake it po~sible for 'C' Gr:1de tt:'chnic-ians already engaged 
in indu'c=ny to take a ... hart ~pecial cour~e. Tl.is :=.:hould be arranged in uo
operation ·with the Railway \Yorkshops, Ordnnnce Fadories and the vHriom~ 
:Rngineerinp tinn'-. In our 0pinion, a sum of 5 htkhs of ntpees should. be im· 
medjaidy e~ll llH.rkE:d for eiviug ~choJanhips Eilld lllaintenance allowanCE'S Of 
lo\Ytr t;tnde }•er-:.011":' ent:Gged in indu~try. 

14. The total nmuher of 'tllllents that can be trei11ed u11der the above scheme 
eau be c·rolcnlnted a<·coruing to the formula laid down by Education Depart
m~?nt. \re v:ill effeet a considerable an1ount of !-::D.Ying on accou~1t of ~ehulars 
that we would have otherwise sent abroad. 

_15. The firms in the attaohed list would v. ith " !•toper 1111derot•mdiug 
ann·c-d <.Jt between them and the Government c•fttr ~nit uL1f:' uppvrtuuit ies for 
practical training to Loth 'B' and 'C' grade iecbnici"""· 

.I'AY A.'\D STATCS OF THE TECH.'\ICIAN 

16. The statu;; of the technician in Industry today '" rather unsati,factory. 
lt. t~ •uggested that there should be a basic uoiformitv in the ,.~des of pay of 
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ttochnicians over i\le entire range of organised industry. This applies pani
()Ularly to 'C' grade technicians. 

17. At present, the technician suffers from an inferior position i•1 relation 
te the executive branch of business organisations. Uuless this is remedied, 
the inflow of technician will be hampered. 

18. So far as technicians in Govt. service are concemed, it lias been stated 
that their status requires to be mised. We are not wonied about the position of 
technicians and scient.ists in Government etnploy, as we nre sure that in future 
their status would largely be determined by the goods they can deliver .. Mere 
allocation of status to a scientific man would not ensure that he would be 
able to exercise authority. He should have the requisite lmowlcd;;e and ability. 

19. The question of an A.ll India Scientific Sen·ice has been raised. We 
are in full agreement with the ,·iew that an All India Scientific Service should 
be instituted so that the inequalities existing in different spheres of employ
ment might disappear. Also, we agree that it is desirable to eliminate 
isolationist tendencies to which >cientists in Government employment have 
become subJect; but we feel that the solution sugge;l.od, namely, tbat 
1cientists amongst universities, Provincial Governments and Industry should 
be periodically interchangeable is hardly practicable. There would be innu
merable administrative difficulties which it would be hard to overcome. 

Couclu&ion. 

20. To summarise, my reconm1endation would be:-

(I) 

(2) 

(B) 

(4) 

(5) 

To appoint on expert ('ommittee to examine what subjects can be 
taught in India and :ll'rRnge for their tenehiug in co-opera:rion with 
Univer~itit·S and techniC'al Institutions for training 'A· Grade 
Technicians. 

To in~t!tute a course of intensi11e ~lim·t trniniug for -'"B' Grade terhni
rinns 011 a co-opernti\'e hR:--i..: hy rniYf'~ities and Industrial 
Concerns. The CO't of snch a Scheme wonld be 34 lakhs m 
Capital Grant and 13-25 lokhs in Recurring Grants. 

To nrr:t;l!..!E' Jor the tr.ti:lin~ (lf ·r· G-rade Technicians nt a cost of 
13·5 h;khs in Capital G;,mt and 6-75 lakhs in Recurring Grants. 

To enrmnrlt H!l'. 5 lalths' per mmum for refresher and supplemeu
hlry courses for technicians engoged in Industry. 

To earmark n certain stun for providing housing and other neces
!=;]ties nt St--lected Fnctories for tmining 'B' nnd 'C' grade techni
cwns. 

(6) To enact legi> lative measures for enforcing a factory to take a 
cett,,iu nl·m~ber of ~tudents eYery yenr for f:\c:tory training . 

. J N. RAY. 



100 
LIST OF :FIRMS, WHICH CAN OFFER SUITABLE OPPORTU:tilTIEf 
FOR PRACTICAL TRAINING TO BOTH 'B' & 'C' GRADE TECHNJ:CIANJ 

CHEMICALS AND DRUGS 
1. hl.'s. Bengal Chemical and Pharmaceutical Works, Calcutta. 
2. hlfs. Tata Chemicals, Bombay. 
3. J!J.js. D. C. l\I. Chemical \Yorks, belhi. 
4 .• \l 1s. Shambhunath Acid Factory, Amritsar. 
5. l\ljs. Dharamsi '-IIurarji Chemical Company, Bombay. 
6. l\I;s. Jllysore Chemicals and Fertilisers, l\lysore. 
7. l\l{s. Eastern Chemical Co., Bombay. 
8. l\ljs. CIPLA, Bombay. 
9. l\lfs. ZanJu Pharmaceutical \\'orks, Bomba.v. 
10. Mjs. l\lettur Chemicals, i.\Iettur Dam. 
11. M; s. Alembic Chemical Works, Baroda. 
12. l\ljs. Bengal Immunity Co., Calcutta. 
13. l\I 's. Standard Pharmaceutical Wori<s, Calcutta. 
14. l\Ijs. Btothgate and Company, Calcutta. 
15. M/s. Smith Stanistreet ancl Company, Calcutta. 
16. llf!s. Cawnporc Chemical Works, Cawnpor~. 

LEATHER INDUSTRY 

17. l\ljs. Coover Allen and Company, Cawnpora. 
18. l\Ifs. The Cuwnpore Tannery Ltd., Cawnvor~. 
19. lll,'s. The Eastern Tanneries Ltd., Cawnpore. 
20. ?lf/s. The Iudian National Tannery, Cawnpor~. 
21. ~Ls. Th.o Hindusthan Tanneries Ltd., Cawnpore. 
:?:?. 1\Ijs. The Chrome Leather Company, Ltd., C;wupore. 
23. 1\I,'s. The Gordon Woodroffc Leather Mfg. Co., Madras. 
24. ~Jis. The ~lysore Chrome Tanning Co .. Bnngalore. 
2C>. :\I 's. The !\:,tiona! Tannery Com pan~· Ltd .. Calcutt·.L 
26. ~1/s. The Calcutta Tanneries Ltd., Calcutta. 
27. i\I's. The Bata Shoe Co., Ltd., Batanagar. 
28. 'Mjs. The \\'estern India Tanneries Ltd .. Bombay. 

PAINTS AND VA;XISHES 

29. Mjs. Shalimar Paint Colour and Yarnish Co., Ltd., Calcutta. 
30. Mjs. Jer.son :•nd Nicholson (India), Ltd .. Calcutta. 
:H. l\[,'s. Napier Paint \Vorks, Calcutta. 
32. ~I ;s. 1\Iurarka Paint ancl Vornish Works. Calcutta. 
33. M is. Hadfield< (India) Ltd .. Calcutta. 
34. 111/s. Hoyle Robson & Barnett and Company, Calcutta. 
35. l\lfs. Macfarlane and Co., Ltd., Calcutta. 
36. ~I is. Calcutt:: Paint Colour and Yarnish Works. Calcut~a. 
37. 1\f!s. Solar Paint and Varnish i\Ifg. Co., Calcutt:l. 
38. 1\I/s. P. C. Chanda and Company, Calcutta. 
39. M/s. Goodlass Wall (India), Ltd., Bombay. 
40. M/s. Elephant Oil Mills, Ltd., Bombay. 
41. l\l/s. Cooper and Company; Bombay. 
42. :\f!s. Hardcastle '\\'and and Company, Bombay. 
43. !lf/s. Jyoti Paint and Vamish Industries, Madras. 
44. !ll/s. D. Waldie and Company, Ltd., Calcutfa. 

PAPBR 

45. Mfm. 'fitughur Paper Mills, Titaghur. 
46. M is. Bengal Paper !\I ills, Calcutta. 
47. M/•. Shree Gopal Paper Mills, Abduilapur. 
48. M.'s. Orient Paper Mills, Calcutta. 
49. )J.ja. RoMas Industries, Dalmianagar. 
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.?0. Mjs. Jaswant 8traw Board Mills, Meerut. 
51. Mjs. Struw Board Mfg. Co., Saharanpur. 

NoN-FERRous. 

52. ~IJB. The Indian Copper Corporation Ltd., Ghatslla. P.O. B.N. Rly. 
53. M / s. Star Metal Refinery, Bombay. 
54. Mjs. Almnimum C?r!loration of India, Ltd., Cawnpore. 
55. Mjs. lnd1an Alummmm Company, Alwaye. 
56. Mjs. ~iani Metal Works, Ltd., Calcutta. 
57. Mjs. 1\.amani Metal Refinet·y and Metal Indusu·ies, Dombuy & Jaipt 
58. Mjs. Bengal Ingot Co. Ltd., Calcutta. 
59. Mjs. The National Rolling Mills, Calcutta. 
GO. Mjs. 'l'he India Rolling Mills, Ltd., Calcutt·a. 
61. M/s. Venestn Ltd., Calcutta. 
62. Mfs. The Shapraria Iron and Steel Works, Bombay. 

MACHINE TooLs. 

-63. Mfs. Jessop and Company, Calcutta. 
64. Mfs. Cooper Engineering Works, Satara. 
65. Mjs. Indian Machinery Ltd., Howrah. 
·6fi. Mjs. Mysore Kirloskar Ltd., Mysore. 
67. lii/s. Brittania Engineering Co. Ltd., Titimghur. 
68. Mjs. Maya Engineering Works, Calcutta. 
69. Mjs. Investn Machine Tools and Engineering Co. Ltd., Bombay. 
70. Mjs. Richardson and Cruddas Ltd., Bombay. 

MECHANICAL ENGINEERING. 
71. Mjs. Kirloskar Bra~;., Kirloskarwadi. 
72. 1\Ijs. P. S. G. & Sons, Coimbatore. 
73. Mjs. Bahri Engineering Company, J·amshedpur. 
74. Mjs. Jay Engineering Works, Calcutta. 
75. Mjs. Cooper Engineering Works, Satara. 
76. M,'s. India Machinery Ltd., Dum Dum, Calcutta. 

ELECTRICAL INDUSTRIES. 

77. J.I js. Clyde li'an Co., Calcutta. 
78. M /s. Kaycee Industries, Calcutfa. 
79. "Mjs. India Electric Works, Ltd., Calcutta. 
80. Mfs. Calcutta Electrical 1\Ifg. Co., Calcutta. 
81. Mjs. Model Industries, Dayalbagh. 
82. M/s. British India Electric Construction Co., Calcutta. 
83. M /s. Everest Engineering Company, Calcutta. 
84. 1\I!s. Grea,·es Cotton and Crompt<>n Parkinson, Bombay. 
85. M Is. Bengal Electric Lamp Works, Calcutta. 
86. 1\Ifs. Electric Lamp Manufacturers of India, Ltd., Calcutta 
87. 1\I/s. :Myso1·e Lamp Works, Ltd., Bangalore. 
88. Mfs. I,ux Lamps Ltd., Calcutta. . . . 
89. Mfs. Associated Electrical Industnes (Ind1a), LM., CalcuHa. 
90. M/s. Phillips Electrical Co. (India), Ltd., Calcutta. 
91. M js. General Electric Co. (India), Ltd., Calcutta. 
92. Mfs. F. & C. Osler Lfd .. Calcutta 
93. i\Ijs. Siemens (India), Ltd., Calcutta. 

PoTTERms. 

94. fli/s. Bengal Pott-eries, CaJcutta. 
95. M fs. Gwalim• Potteries, Gwalior and New Delhi. 
96. !If /s. Parashuram Potteries, Tbangadh. 
97. M/s. S.odepore Potteries, Sukcbar. 
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118. Mfs. Bengal Porcelain Company, Calcutts. 
99. Mjs. Burn and Company, Calcutta. 
100. Government Porcelain Factory, Ban~alore. 
1()1. Mjs. Parry and Company, Madras. 

GLASS. 

102. M1 s. Scientific Indian Glass Company, Ltd., Ct~lcllttr.. 
lOS. M;s. U. P. Glass Works, Ltd., Bahjoi. · 
104. Mfs. Seraikella Glass Works, Kandra. 

105. Mfs. Allahabad Glass Works, Natni. 
106 Mis. Capi~a! Glass Works, Melaknagar. 
l07. Mfs. Ganga Glass Works, Ltd., Balawali. 
108. Mfs. Kaycee Glass Works, Shikohabad. 
109. Mfa. Khandelwal Glaas Works, Sasni. 
110. Mfs. New India Glass Works. Calcutta. 
111. Mjs. Ogale Glass Works, Ogalewa.di. 
112. ~I 's. Paisa Fund Glass Works, Talegaon. 
ll3. Mfs. Vibhuti Glass Works, Benarea. 
114. Mjs. Sodepur Glass Works, Calcutta. 
;U5. Mts. Jain Glass Works, 

REFRACTOIUBS 

116. M:a. Burn and Company, Calcutta. 
117. Mjs. Reli•nce "Firebrick and Pottery Co. Ud., L:lllctiJ;t.-. 
118. "Mjs. Behar Firebricks and Potteries Ltd., Calcutta. 

SOAP AND OiLS 

119. Mfs. J,ever Bros., Bombay. 
i,.:.lO. Mja. Tala Oil Mills, Bombay. 
121. M/s. GodreJ Soaps, Bombay. 
122. Mjs. SwastJk Oil Mills, Bombay. 
123. Mfs. Mysore Govt. Soap Factory. 
124. Mjs. The Kemla Soap Factory, Calicut. 
12~. l\I !s. !Bengal Chemical and Pharmaceutical Works, Ltd., Calcutta. 
12e. M-'B. Jadavpore Soap Works, Calcutta. 
127. M/s. Modi Soap Works, Meerut, 
128. ~Is. Techno Chemical Industries, Calicut. 

RtrBBBR 

}29. Mjs. Dunlop Rubber Company, Calcul!ta. 
130. l\f s. Firestone T)·re and Hubber C0mpany, Bombay. 
131. Mjs. Bah Shoe Company, Babnagar. 
132. l\f:s. Bengal \\'at~rproof Company, Calcutta. 
133 M/s. A. K. Sarkar Company, Calcutta. 
134. Mfs. Travancore Rubber Works, Trivandrum. 
135. Mfs. Indi•n Rubber Manufacturers, Calcuilte,. 

WOOLLJ:N 

136. :\Ijs. Cawnpore \\'o0!1en ~Iills. Cawnpore. 
137. 11/s. Ra:mwnd Woollen ~Iills. Bombay. 
188. M/s. Indian Woollen Mills, Ltd., Bombay. 
139. :\f s. Bengnlm·e Woollen ~fills, Lhl., Bangalore City. 
UO. Mfs. Shri Dinesh !\fills, Ltd .. Baroda. 
141. Mfs. Raj Spinning Mills, Amritsar. 
U2. Mfs. Oriental Carpet Manufacturers (India), Ltd., Xmritsar. 
143. Mfs. B. K. SubhaYah and Sons, Bangalore City. 
145. Mfa. Nagpsl Woollen Mills, Bombay. 



lOS 
CiruE..'!'t 

116. MJs. Associaeed Cement Companies Ltd., Bomb~~o,y. 
147. l\.1/s. Dalmia Cement Limited. Dalmianagar. 
148. Mfs. "Assam Bengal Cement Co. Ud., Calcu\ja 
149. M/s. Andhra Cement Co. Ltd., Bezwad ... 
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CHAPTER VI 

.lf..I.A.F. Training, Research and Development in Collaboration with Civil 
Institutions 

By 
H. SINGH 

OBJECT OF l:IIE~IORANDUM 
To explore possibilities of training, research and development for R.I.A.F. in 

-collaboration with civil Institutions and research bodies. 
1. Technical training a11d expansio11 in collaboration with civil aviation. 
Training.-It is strongly recommended that the present Technical Train

in<> Scheme of Governmeut of India, Civil Aviation be co-related to the 
fiaining Sche~e of R.I.A.F. in as far as co=on trades are concerned. This 
closer fusion can provide many advantages as:-

(i) Pace_ of ~aining can be quickened. 
(ii) Uniform standard of training can be attained. 
Eiii) Facilities can be available by which Air Force Personnel in peace 
· time could be provided to Civil Aviation and the Civil Aviation 

Technicians could be switched on to Air Force should a national 
emergency arise. ~ pool of trained personnel can meet the re
quirements of bo~h the organisations at any time. 

Trade Testing.-The Ground Enl'(ineers with A,B,C,D, & X licenses and 
~adesmen in Civil Aviation can be usefully employed by Air Force but in s11ch 
ffi is essential thnt Air Force is fully represented on the examining bvdies and 
if suijiable for Air Force their certificates endorsed "Acceptable to ;Defence 
~ervices' '. 

!A; det!illed scheme in this connection can further be discussed by which l-he 
common trades of Civil Aviation and Air Force as well as the basic and 
specialist courses of common design could be worked out to uniform standard. 
The Civil Aviamon Training Centre a~ Saharanpur could be utilized for sucli 
·purpose. 

2. Det>elopment and Research.-Defence Services appreciably rely on the 
works done by Scientists who also work to the requirements of Forces. Up to 
now R.I.A.F. has been a prominent part of R.A.F. in the U.K. Air Ministry 
holds the functional control o~ the R.A.F. and the Civil Aviation. In all 
the researches ani! de"Oelopments in Aircraft. Air 1\Iinistry is the supreme autho
rity. R.A.F. is fullv represented in Air 1\Iinistry. In this way R.I.A.F. ha• 
heen rlerwnilent on the authority of Air l\Iinistrv. It is now stron~lv emnhasised 
that similar link be'fween R. I. A. F. and Civil Aviation be formed which would 
actively keep liaison with Civil Institutions and eminent works in the advance
ment and researcheb of Indian Development on Aircraft side. Further possi
bilities should be explored for the following Institutions:-

(i) Hindustan Aircraft Factory, Bangalore. 
(ii) Institute of Science {Aeronautical Engg.), Bangalore. 
(iii) Enginee1·ing University, Roorkee, Aeronautic 1 Engg. Group. 
(iv) Forest Research Institute, Debra Dun. 
(v) Supdt.. Instrument and Optical Factory, Debra Dun. 
(vi) Ordnance Laboratories, Cawnpore. 

There are number of resources which have been untouched and could be 
remarkably utilized in the interest of aircrnft development for Civil and Air 
Force purpose. Indian Timber opened a l!reat subject during the War for 
~eronnutical Manufacture but no efforts were further made to utilize the work 
for Airframes anrl Propellers. Greatest steps are now required to have a team 
of Civil and Air Force Engineers organised to take up this work in hand. · 
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Radio Traillillg al!(l ue .. enrch.-\Virdess applied to a\'intion has become an 

instrument of very bigh importance. It bas proved beyond doubt that the 
1afeb; of Aircraf1; in Air, in Opera~ona, or in FligM is highly dependent Oil 
:WireleBB applianoes connected j;o 11ying. 

lu pu!:i~:dve Air Detence against EHeillV An·craft, \Viri!ies' ho.s plnyed a l·<trt 
of decisive unture. ... 

The training ]Jrovided by lndian Uuiveroitieo in physical science and post
gi·aduate study in physics hardly gives a tw·n out of young men who would 
normal!~· be utilized beyond that of maintenance standard of wireless appliances. 
India has nut beeu able to make advancen1ent in Radio Communiccl.;!on owing 
to the lack of facilities of reoearch in this subject. Joint representations 
should be made to provide development facilities to the interest of Civil Avia
tion and Air Force with important instit.utionR such as:-

(i) Institute of Science {Bangalore. 
(ii) Govt. Radio Factory, Bangalore. 
(iii) Victoria Jubilee Technical Institution, Bombay. 

and any other such institutions wbieh could be agreed upon to be oi help 
in setting up the development machinery. The institutions should be actively 
collaborated in the achievement of peace-time and operational 
necessities of Wireless. Continuous references for service and civil training in 
these lines should be made to these institutions. 

Airborne Armaments and Explosives.-No facilities are available in this 
country by which the specialist armEment and explosives for Aircraft could 
be taken up for manufacture. Indian Air Force has been predominantly de
pendent on the supply an~ directions of Air l\Iiuistry. A high field of work 
lies untouched whereby the work on armament and ammunition~ should be 
carried on for reserve storage and experimental basis. In this connection the 
Command Armament should be reorganised on a higher status. Closer liaison 
should be set up with Army Ordnance and further possibilities should be 
explored for taking advantage of Ordnance and Explosive Factories now in 
existence in Command. Ample encouragement should be given for appointing 
rlesirable chemists, physists and engineers to do research work directly in 
contact wit.h the Ordnance Factorifs and who on their part will pnss their hightlr 
problems for special invest.igRtions, with civil research institutions. 

General.-For such achievements it would be desirable to set up Armed 
Fxplosives, Rcient.ilic Aireraft Experimental Stations which would pass their 
work to Air Council. It is worth mentioning on this issue tha~ Air Council 
\\'ill .be the supreme body 'for maintaining foreign liaison, collecting command 
rrqmrements, collecting and controlling experimental station• and final appro
val of the works through Command Armament. 
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CHAPTER VII 
Programme lor provision of facilities for educatio~, . training _and research 

in GEOLOGY and MINING which can be mtttated wtthm the 
next six months 

By 

D. ~- \LWlA 
·· Facilities for udvanoed geology education and research, unlJke ihooe for th~ 

1'11~-~iv:d aud biolot:i{·:d seit'll('l'~. \\·ert'. until vt>ry lately, pral'tieall~- lion-existent 
in Indian Universities. That was largely because, prior to war, there '"'$ 
hardly <t 1iewand for fi\·e ;;eohlgists a ~l':ll' nnrl not. more than d.ouhl~ that number 
o~ mining men, all for subordinate positions in industry, teaching lille, aiJd 
ver~- nn·ely in Gon:•rmnent en1ploy. 

2 . .Witbin the last 7 or 8 years, there has sprung up a sa:!den increase in 
this d:.•1uand-over 400 to 500 per eent-and the fl-'w existmg 6tolugicul train· 
ing institutions, namely some five universities and the Indian School of l\Iines. 
!J:tn• l:t•en hard put. to it to lllt->tot this sudden inert>nse in intake. tTp to 1040. 
Ibere were only four universities which had geology depru·tments, equipped for 
teaehing up to H.:.·:k·. (Hons.) or l\I.Sc. ~t-andard, but which po~sessed insufficient 
means for giving practical field geological training. Since 1940, four more uni· 
versit.ies (Andhra, I .. ucknow, Pat.na a11<i Xagpur) h:lve instituted gt•ologieal fa(·ul
ties, though these are also not in a better position than the older universities 
for providing adequate facilitif's for po~t-grarlnute rt->~t·nreh us well as all etli
eient system of practical field traiiJing. 

3. The education of working geologist is different from that of other 
scientists and demands not only dass-rooru and laboratory teaching, as iu t.ht· 
other sciences, but also a ~ysten1 of tlt>lrl trainiug mHl instrw:tion in the ope11 
country, requiring prolonged emnping seasous in distant geological provinces 
and mining areas-a type of instruction which is rather cost!,\· and out of the 
eommon and few of our collt:"ge"' and uui\·ersities "\n•re, und even vet are, in a 
position to provide efficiently. The Geologieul Hurvey of India· is the only 
agency that ean help the educational i11!-\titution~ in this post-collegiate traini11g 
in the field to supplement the purely academic education of the class-room. 
Tlie lin1i~ed facilities at the eomrnand of the Geological Hurve,v, ho\\"ever, for 
this purpose have been fully taxed in training their own recruits which have of 
late largely multiplied. 

4. It is from this background that the question of man-power in neolog.'
has to be viewed. 'l,he pre-war set-up being so unsatisfactory for providing to 
the country the right type of geologists, Government directed its attention 
in 1944 to improve the situation. In 1945, two committees were formed
the Geology Education Committee ami the Indian School of Mines He-organis
ation Committee-with the ohject of improving Geology and ;\fining education 
and increasing the out-put of properly trained personnel. These two com· 
mittees have completed their work and submitted their reports. recommendino 
measures for securing the desired results within the coming five years. Th~ 
recommendations of the Geology Education Committee for help to geoloov 
departments of universities, viz financial grants, procuring of laboratory appa· 
ratus, camp equipment and in the training abroad of one memher of the tutorial 
stRff. side by side with suggestions for manngement and strength of classes, 
limit of number of students and length of different courses, are likely to result 
in increase in the number of graduates and pots-gradnntes in Geolo(J'v, to a 
level more or less in keep~ng with the de':'and, and also improve th;· quality 
of the turn out. The Indmn School of Mmes, after the suggested re-organis
ation of ib stat!, buildings, laboratory extensions and revised courses of under
ground training, will tu';l ou~ double the number of qualified mining engineer
in~~ graduate•. whleh it IB dom&' at present (a target figure of 48 per y•ar plus 
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1~ ApvlieJ. Geology stuJ~utsJ. The StaltdurLl 0( L!UlUHig Utlll vrucucul lllstl'UC· 
tJ<;>n_ uuvurted to tlle:::.e llllllmg nwu Wli ...... u,o~ 1 1.ue ta\·om·ulllJ wnu Uw.t of toretgn 
uumng schools, both as regards theory and the practical side of mininl:. 

5. t)i_u~e th~ pr~s_e~t sub-con1mittee is culled. upon to fnuue a prograuuue 
f01: pro\·lsJ~n 1f facthtJes for education,_ training und research in Geology anu 
Mmmg whwh can be iuitiated withiu the uext six months, it cannot do better 
than usk for " speedy implementation of the two reports that huve latel) 
bet·n pre>euted to Goverument--(1) by the Geology .Education Conunittee 
m October l94o, and (2) by the Indian t!chool of .Miues Reorg.wisation Com
IIIittee in Juue HJ4y. Both thei:ie reports have suggested procedure and 
~rograBJlJJe oi requ1r~n1ents and reconuneuded facilities to be provided !or 
unprov1ug the quahty and quantity of trained geological and 1niuing person~ 
nel that will i>e required soon for manning the expanded GeologicJl Survey of 
lnd1a, the varwus uuner&.l industrial development projects and nlining anti 
metal industry of the co1111try. 

o. 'l'he effect of these measures, if quickly i1nplemented will be to pro
duce, on an average, about li4 qualified JUilHllg au(l tuetallurgs graduates per 

yell< ( 48 from Dhanbad Schuol of Mines plus 16 from Ben ares Hindu Uni
versit~) after 1950,. aud between 70 an,[ 80 Geology graduates annually of 
i\I.Sc. and B.Sc. (Ron.) standard (u(o--70 from the uuiveroities pius 12 from 
Dhanl:ad Scl.Jvoi of Mines). Tlie quality and grade of instruction provided 
in the rc,is<'i >chemes at these instihjtions, however. though considerably 
i111pl·tJve(i, will !l•lt be such that the trainees t'an go into direct employtnent 
without at len~t &IX n10nths of field experience and trainin'g in methodi .::f 
geol..::·gi.:al sm·vt::y and mapping. For this, t>xtnr provision is necessary and 
tlw pre~e1- t ~uientific ~fan~power Con1n1iMee should make recomn1endstion~ 
tv GovernnH·nt t'J this effect. 

This field course constitutes the most difficult part in the training of geolo
gists, but it h: q1Jite necessary and must be hnparted, either during their fina.l 
·'ear of study, ..,r immediatel.v after their passing out. The only satisfll'Ctory 
way of imparting this practical training, under pre•ent-day conditions prevail
ing in India, is to assign the freshly passed graduates to the various field parties 
of the Geological Survey, for at least one full field season. Parties of 3 to 5 
Ir>.<:n may tl>ns J..e assigned to 10 working field parties every year. Similarly 
a emall numbPr of students, during the Iutter part of their course, may be 
assianed to the vacation Mining Camps of the Indian School of Mines, 
Dha~Ibnd. for set•nring practical experience of underground mining methods. 
The cadre of Geologists in the Geological Survey of India when it is complete 
hv the 9 ,~ditic!1 of 14 new recruits this year, will be able to splll'e fairly senior 
officers, who can superintend this work of giving to fresh university graduates 
the necessary fi~ld training and practice in geological mapping, ••rrvey 
methods, etc. 

7. 1 would, however, impress upon the sub·committee that the combined 
demand of India for Geology and Mining men will always be within rather 
narrow limitR. I do not anticipate that, with all the new development pro
jects in active operation. the total demand, within the next five yearn, will 
exceed 100 full.'· qualified geologists and mining engineers. Once the targ"t 
of 150 geologists to be recruited for the Geologicrtl Survey of India. withir: the 
next. few wars, is completed and the requirements of educational institut;onR 
expanding· under Government grant .• scheme are sat.isfied. it is probable !hat 
the increased out-tum of geology M.Sc's. and post-graduate research men. 
and mining ~ng;rePring men from the Indian School of Mines as well a~ 
from the imprn,•ed mining faculty of the Benares Hindu University, m~y 
more than 8 atumte the lleld of employmenft in these eubjects, unleH In.M!:: 
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·, llling industry take a pheuomental turn. \\'e should, therefore, be careful 
lt• see that an over-multiplication of highly specialised men in these two 
subjects is not produced. The present prograunne n1ay, therefure, be. t:c,u

sidered adequate to meet the demands of the next live )T<li'S, 11t the etHl of 
whi~h a fresh ~! .. (·K of the situation n1ay be taken. 

B. In the uLo\·e paragraphs, consideration is giYen only to t.he n:quiremJ:Hh; 
of higher rnnks of professional geologists and mining men. But, in a nwdm·• 
Stat-e, Civil Engineering, Agriculture, Soil Science, Irrigation and l'ndergrounj 
Water Supply need knowledge of geology as au essential subsidiary, and pro
vi~ion for imparting this elen1entnry geological instruction hns to he nta.de. 
The revised B.Sc. Geological courses of our Universities And Colleges (which 
will now number about 12) .and the Geology cont·SEs usually given in the F.n
fineering and 1\•r:cultural Colleges will ordinaril_v meet the drmR,Hl 'or thi" 
typo of instrnrlion, hath as regards theory and the practical ,;ide. Civil En
gineering and Agricultural Collfges are being modernised and re-equipped and 
(jovernment is giving special grant to such institutions RS the .Jnrlnvpur 
Engineering Colle_ge, this "·ill doubtless imprm·e the fncility for geology tench
ing in the non-f;peciali~t institution•. 
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CHAPTER VIII 
Programme tor the Improvement and Development of Higher Technical 

Education 
By 

S. R SEN GUP'rA 
Tl!~ inadequacy of the existing facilities for l!igher technical education in 

India '" ~dmiitc.:l ~n all hands. 'l.'he Sarker Connnit\ee appointed by the Gov· 
£>rnn.eut of II!!Iia I•• consider the development of higher ..,chnica'. iu:,tituti,m;; 
i~1 India was vi 1he cpinion that both in quo.lity and quantity the I-feient famii 
tie,; fell short of JI,dia's needs to produce high grade engineers md technolo
gists. '!.'his Committee recommended the earl,· establishlllent of four Hegionul 
Higher Technical Iustitutions on the lines of the .Massachusetta In•titut• of 
'l.'echnology, each of them to provide a wide range of facilities for post-graduate 
study and research in addition to producing annually about 380 graduates in 
en~ineering and tGchnology. 

2. The Committee's recommendations were endorsed bv the All-India 
Council for Technical Education, which were established on the 30th Novem
ber, 1045, to sun·ey the neerls of the country as a whole for higher technical 
education >tlld to advise the Government of India on an· matters Cc•nc .. rning 
higher tech:~ical education. This Council were of the opinion that in order 
to upgrade the E xi::.t Pg institutions of engineering and technology iii ·vaa mos~ 
urgent that generous grants shoulrl be given by tpe Governments, Cent.ral 
and Provincial. 

:J. In tue Iicht of the above and other recommendations of tf:• ...; .. un,·il 
the Government or India have rlecided to initiate and implemew, the toll..w
i"g development schemes within the quinquennium commencing from the 
\'ear 1946-47:-

(i) Establishment of Regional •-'ommitteES of the AII-Imlia Conncil for 
Technical Education to ensure the co-ordinated development of technical edu
cation and ~e11erally to raise its stanrlard. 

(ii) Improvement and expansion of existing non-govemmental institntions 
of Engineering and Technology by giving them financial assistance. 

(iii) Proeurement of scientific and technical equipment for distributio, 
fr..:•e cf (•lmrge or :,t nominal price, to deserving scientific and l.R?hnic:al insti
tnti'ln< inclurlirog r<• WIJI"Ch institutions. 

(ivi Tlevclo,prnent of the Delhi Polytechnic. 
(v) Development of the Tntlinn Instit-ute of Science, Bangalore. 
(vi) Establishment of thE Eastem end the Western Higher Technical 

Instttutions. 
(vii) Establishment of n Central '!'raining College for teachers in 

Technology. 
(viii) Establishment of a Central School of Tndia.n Architection anrl .Town 

aud Hegional l'J:mr.i11g. . . . . 
(ix) ·Establi,hment of 011 Admim_strahve Staff College for admml'trators 

engaged in incfuf.ltr.'". romrnerre and tn Government employ. 
4 EstabliShment of Regional Committees of the AU-India Council for 

Technical Education. 
Finnncinl implication:
ra pital-Nil. 
~ :11111 al T:rr·t• ·-rinq-l?.~. I.A4'.000 

.Tn onler to enable the Council to teiJder imlicio11~ :Hlvir-e to the Go~ern
ment for the provision of fncilities for tel'hnic~l erl~1cation. in ever;v p~rt of 
the ,.01111 trY arleqnate in relation to the pos<1ble mdu,trwl development of 
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t'a\.·h rc~IOH, tb~ LowiCil have decided to e~taUlish n.:giomd t·ouunitt~:•::; ill cJ_ 
t.·p~:-rutiou wnh the lH'OYiuetal auJ ~tate Goveruuteut:s, the .latlLT u_un• uow 
u11Jt!r colt:;,iJeratiou Ut-:fiuite proposals a::-. iUl'UlUb_lkd 1•Y the loun·:•l. a. r~~m-~1 
tu the detnarcatiou c.,f the regious as well a::; the cOlll!'U:Sitlu_ll ·1 •..nl 11llll'tl11!1S 

01 ~nc!J :..·u:mujHees. Tht.. Uovernn1ellt of ludia ha\t:: sauctiUJltd a lJLJeieu:-
siafi fur tht uropu~cd llegional Con1mittees aud thl're iS every ren-..on h' b 'l·'e 
that tht:sf- cv~uto~.ttu-s will commence their work within six Illolttb . .;;. 

B u./gct l)rovi~iou. 

1D47 --18-Rs. :lli,OO,UOii 
5. Improvement and exparunou oi existing non-governmental institutions 

oi Engineering and Technology. 
The All-India Council for Technical Education are of the opinion that 

f-imultaneou:sl.) \\ ith the e~tablbhllient of high grmle institutions o! t':I~iliee!'
iug and tecLnolugy, the Govennnent of India should t!iYe t;t'lh:~n .. il' ~tant., 
for t:pgrading aud expanding sou1e of the €Xisting iu:;titutions of t>ll~ineering 

a11Ll ted.mology. _-\ :Iominal provision of Rs. 20 lakbs has heen l!i<l'h~ in tht.. 
buds~·t for tht:' .'t·ar 1947--!8 without prejudice to expenditure :-:n·ctic.n fur 
implement ill'.!. sOitlld 1 econunendat-ions that may he made by t !J._. t_'r-,'!l!L'il ;n 
this behalf. The Cr:uncil eousider that the following institution-.. r<"'t1 .J;,·t' to 
be illlproved and developed:-

\i) Col1~c:e Lf Engineering and Technology. J<Itlon·pur. 

(ii) 1>epartment of .-\pplied t'hemistr_v, l"niversit~· ('ollege of Sei(·nce and 
Technology, Calcutta. 

(iii) Departmt:Pt of .·\pplied Phy~ics. l"ni\'t:•rsit.\ ('olkgt:> of '-'~·i-::-W't :111d 

Technology, Calcutta. 

(iv) Engineering College, Benafes Hindu l'ni,·ersih·. 

(v) College of Mining and Metallurgy, BetH11'es Hindu l'niver,itY. 
(vi) College of Technology, Benm·es Hindu l'nin,rsit.'. 
(vii). Engimer;ng College, Davalbagh. 

(viii) Engineermg College, Aligarh ::\Iuslim l'niYersity. 
(ix) N.E.D. J'ngmeering College. Karachi. 
(x) Victoria Jubilee Technical Institute, Bombay. 
(xi) Depa11"nH·nt of Chemical Teehnolcgy, Fon11an Chri~tian t_~rJilt->gc, 

Lahore. 

(xii) Department of Chemical Ter·hnolog_, .. Bon1hay Vniversit:-·. 
(xiii) Luxmi NarHyan Institute of 'l'<'chnologY, Xagpur Universit;v. 
(xiv) Department of Technology. .-\.ndhra l:niversit.;v. 
(xv) Department of Chemical Technolog_v, l\fadras University. 
(xvi) Engineering College, Annamalai University. 

The Council have appointed expert committees to visit these institutions 
and to make recommendations for their impl'Owment and develop111ent. Th., 
expert committees for (i), (iv) •. (v), (vi). (vii), (viii), c~~). (xii) and (w:) have 
already submitted their reports ancl the committees fnr the rPmnini 11 n- insti
tutions nre expeded to submit theit· reports within a fortnig-ht or ~so. .\ 
scrutinising committee of the Council is expected to exmnine all these •·cports 
and to submit its recommendat-ions to the Co-ordinating (the Exer·utive) ('ollt· 
mittee of the Council by the 31st Au11ust. 1!147. which hns been au~hnri<ed 
b.v the Council to suhmit on their behalf the final recommendations to the 
Government of Tndin earlv in RPptembet·. Hl47. Tf arl<·quatP funds nre made 
a\'ailahl••. it •houlrl he pn<<ihle to initial€ sfeps frw the imprm·ement of the 
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.ui.JO\ e ills!·jt utions it October, Hl47. This should raise their existing swtH.lard 
of eduent~ou t!~d ill so~ne cases also iuerease their traiuiug capacity'· leading 
tu a gradual mcrea•e m the annual outl!_ut of graduates from them. The 
tab~l~th-:d stutt:ment. 111 Auuexure shows the preseut as well as the additionat 
anticipated output from each of these institutions when the development plws 
are uup.lt>!ueuted with financial assistance fro111 the Govermneut of lndia. 

6. Procurement of Scientific and 'rechnical Equipment. 
( • .J Fund of one crore of rupee•) . 

. :\ cow,:dt'rable UlllOUllt of stores und equipment of educational vuiue wlis 
l'elH.ltn·e•l_ surplus on the cessation of hostilities. These are being disposed of 
by tl1e llovermneut of India. A snwll orgunisation was set up in the EUuca
tiou Departmo:nt for securing some of them for educational institutL..ms. It 
wa:o; :;oon (liseon~red, howev~r, that if educa.tional institutions, all of wnmn had 
bL:e,l unable to secure any equipment since 1939, were to secure even the!r 
minirnun1 requirements from this :mrplus :-;t·O(·k, it would be necessar;y to pro
vide them al,o with funds to purchase these. }'or, owing to the uunormal 
rise in pricts, the institutions were able barelv to tneet their dnv-to-dav 
expenditure out of the funds at their disposal. ' ' ·· 

Further, it was found that if materials of educational value were not t0 
pa•s into the hands of dealers as a consequence of the disposals policy oi th" 
Government, it would be necessary for a Central Organisation ta purcha~e md 
hold the required stock. The Govemmeut of India were accordingly requested 
ahout nine months back to provide a fund of one crore of rupees. But un
fc.rtunotely Govemment decision in the matte1· has not been obtained as yet 
wit!! the result that substrrntial quantities of \'alunble materials ha,·e already 
found their wa~· into the hands of private clealers. If funds are made imme
diately avoihble, even now. it may not be too lnte to secure a substantial 
quantity of tht· materials foi· educational purposes. 

It should not be overlooked that most ot th~ institutions are ill equipped 
while rcuch of their existing equipment is now old and require thorough over· 
houliao. With a view to assisting the institutions to bring their equipment 
up-to-date, model inventories of mini~um eqnipment required in an enginee~
ing college have been prepared and circulated fo al1 engmeermg colleges, um · 
ver~itif-$ and Provincial Governments. 

The GovHnment of India can also help to improve the situation indirectly 
in other wa~s by instructing the Supply M!ssions to attach the highest priorit~ 
to secure from abroad scientific and techmcol eqmpment and h,v remonng al• 
t•estricti"ns on the import of these articles. 

7. Development or the Delhi Polytechnic. 

Financial implications:-
Capital-Rs. 79,70,000. 
Annual Recurring-Rs. 5,70,000. . . . 
Owing to the war-time difficulties, the Delhi Polytechmc wh~ch w~s ~tar!d 

in 1941 'could not be developed to its full stature. Tt IS a umqne mshtuhon 
' 'to kind ir. India in as much as it provides instrurtional fncilities both full 

OL l , • . h E . . ·' 1" d time aPtl u:ut-tin1e in a wide range of subJeCts su~ n~ .... ngmeermg, .'1.pp Ie 
Science. Textile Technology, Commerce, Art, AJ:chiterture, etc. 

Th, inadequacy of teaching "?commodation and 1l1e acn,te. shortage of 
teaehin,~ staff are now hindering Its proper development. '' h1le the. first '?f 
·th 1 ( 1 "''·11 b" r"nJOvecl when fund' "'keel for nre made "''ailnhle, >t 

PS~ 0 )S ft(' es .-: " · · l'h 1 1 ' 
· f 1 tl . t 1 s tha Government of In(ha s.and.Jon more 1 era s:t nr1c~ 
Ifs etal'·'.·1 "'tl 

011 
et,nre:eni it would be well ni[(h impossible to develop the m· f'HC' lP.Ts. 1an n .. ., ·· ~ 

im-1-i tutinn properl_,. . 
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With the small extension of buildings that has yow been taken in hand ;t, 

should be possible to increase within the next six mouths the annual mtake by 
the margin •howu below, provided the terms and conditions of serv1ce ,,£ 
teac-her:-; are n1ade sufficiently attractive: 

(i) Ard~itecture 
{ii) Arts & Crufts 
(iii) Radio Servicing 
(iv) Cooperative 

Course in Textile 
Technolog:!t 

~tJ} .Full·time 
15 

Ill l 
>Po.rt-time 
I 

IU J 
8. Development of the Indian Institute of Science, Bangalore. 

Fiua11cial implications:

Capitul-Rs. 1,03,000. 
Amwal Recurring-Hs. 7, 94,000. 

A £our-yem: plan for the development of the Indian Institute of Science 
is now in the second year of its operation. Two new department<> name!_,., 
Departments of Metallurgy and Internal Combustion Engines have been 
establish~d and some of the existing departments improved. A High-Voltuge 
Laboratory for research tmd a department of Power Engineering for the po>t
graduate training of power development engineers (civil, mechanical, electri
cal) are },eing established and should be ready to admit scholars from 
July, 1948. 

In Annexure II will be found a statement showi11g the number of students 
adn,itted to <l.ifferent courses in the Institute in the veal' 1945-46. From this 
year, it may be possible to .increase the annual intak'e as follows:--

(i) Physics (Research)-3. 
(ii) Biochemistry_ (Research)-5. 
(iii) J'ure and Applied Chemistry and Chemical Engineering (Teaching 

and Research)-30. 

(i<) Electrical Technology (Teaching and Research)-20. 
(v) Aeronautical Engineering (Teaching and H~seaJ·ch)-5. 

(vi) Metallurgy (Teaching and Resem·ch)-12. 
(vii) Internal Combustion Engineering (Teaching and Research)-10. 

9. Establishment of the Eastern and the Western Higher Technical Insti-
\utions. 

Financial implications:-
Eastern Higher Technical Institution. 
Capital-Rs. 3,04,9.5,000. 
Annual Recurring-Rs. 44,61,000. 
Western Higher Technical Institution. 
Capital-Rs. 3,50,00,000. 
Annual Recurring-Ea. 44,00,000. 

From the experiences gained cluriug the recent war \ t'al'S, the Government 
of India came to the c-onclusion that for meeting In din's post-war needs it 
wou1rl he nec-essary to augment Hnd itnproYP. <·onsiderahl~· the present fnrilities 
for toc·hniral etlncntion and decidPd to-

(a) introdure the oH·r~Pas scholarship sC'heme for ndvnuct>d erlucation and 
training abro3d of Iwlian ~r:tduah.•..;: in ~ngineering and tel'hnology. 

(b) set up a ccmrn!ttee under Mr: :'\' .. R.. Sru_-kel' to recommend steps for 
the development of h1gher tcchuolo~Jcal lllotJtntwns for po•t-gradnnte shuly 
and res.,nrcb. 
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In 1-'ebrunry, 1946 the S ·k . (' · . . 

tl G t 
' ar €1 omn11ttE:·e submttted 1ts ret)ort urcrinu upon Je overnmen of lnd' tl · ~ o 

dela . at lea f ,r· Ia le n~ce~stty of l stablishing with the least pos:-:-ible 

t t :5 f T slt 0

1
ur Reownal In,titntions on the lines of the :\Iassachusetts Insti 

u e o ec 1no ogy so that Indi ' t ] · · " • ' as pos -·war neet s unght be lllf't <lrh'lJllUtelv. 

The Government of India have d ·d 1 t ·t bl'l · · · · . c . f h ec1 ec o t·s a 1~ 1 wtthm the qm1111 uPmm1m 

lh
omiEnentmng rom t e year 1946-47 two of these regional inst.itutious u·tlllel. 
e us ern and the West r I ·t t· 1 · · • ' ' aud 1 000 ·t , d e n nsti ·ll Ions, eae 1 tor about 2.000 IInder~•· •tl:•ales 

t 1 ', .-~os ~g1 _0 _ ~ates Hlld research students. Endt of tht-se institutions is 
t-he 1~~e \\1 e f~L~Iht~es ~or post-graduate study and research. For exHmple, 

l 
. ste~nhi?stituhon IS .expected to provide facilities for posl·grndJJHte study 

nnt 1eseatc m the followmg subjects:-
Fue I Technology. 

Phurmaceuties and Fine Chemicals. 

Hegional Planning. 

I' a pc·r 'l'echnology. 

Ola~s and Ceratnics. 

Plastics. 

Paints and Pigments. 

Hydmulic and River R€search. 

Transportation (including Railway Engineering). 
Structural Engineering (h\'cluding High Dams). 
Design of Electrical 1\fnchinery. 

Refrigeration and Air conditioning. 
Automobile Engineering. 
~Iachine·Tools. 

DPsign of l\Inchinery and T nstruments. 
Light Allo.vs. 

Industrial Physics. 

Electronics (ineluding Rudio Engineet·ing). 
Economics, Botany. 

Geophysics, Geology. 1\IinE'rHiogy . 
• \leteorology. 

l'ood Technology. 

A number of sites for the proposed Eastern and the Western Hi~her,. 
Technical Institutions have been examined --nnd the· Guverilllnent ure expected 
to eomplete the purchnsc of two suitable sites within the next tll'o or three 
nwntbs.. The requisitions for the 1·ecruitment of the neet·~sary plnnnin~ ~taff 
are expected to reach the Ferlernl Public Service Commission early next month. 
It has nlso been decided to send in autumn this year n small delegation to 
.l!:nrope and Amerieu to recruit sueh of the stuff for certain key posts R~ nre not 
likely to be available in India. It ·is hoped that it would be po"ible to fill up· 
at least some of the key posts within the next. six months. The planning of the 
college buildings and labomtories, the placing of order for equiplllent, rmd help
ing in the recruitment of the other staff are some of the important tasks that 
are to be assigned to t.he planning staff. Although it would tnke two to three 
venrs for the institutions to emne fully into operation, it is hoped thRt a <-·ertain 
~mount of post-arRduate nnd rE'searcl; work mul the training of juniot tenehers. 
would commenc: nw,ch earlier ~l hired or te1nporary buildings nenr the sites. 
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The Dt~partlllent of EdtH·ntion att:.lch the lTreatest. itnportance to the enrly 

e~tablishuwnt. of tlw~e institutions for, the s~ouer they are the sooner will 
1!~tlia be free from the nece~sit:'· of sendillJ oYersens a large nmnber of scholars 
tor advanced training in difft-rent hran('hes of technology. 

It may not be out of place to Jm•ntion here the following two important 
matters both of which call for liberal dt>eision, as on this wl\1 largely dep,·nd 
the success of these instituUons :-

(a) the necessity of offering adequt1te sal.nies to kudlt•rs so as t? _uttr~ct the 
best brains to the teaching profession. The present salaries obtnmmg m the 
eountry discourage rather than encournge tnlenterl ;young men to take to 
teaching posts. 

(b) the need for exereisinO' onlv the harest minimmn of goVt.·runtentul control 
during the formative period

0 

of tLhe ln~titutions. The only way to estubli~h 
these -institutions speedil.Y is to entrust tllP work to a small l\Innnging Committee 
empowered to recruit staff, purchnse €(jHipntent and to tnli:e such steps clS could 
expedite the construction of buildings. The grnnt of suC'h power~ to the 
n1anaging Committee as suggested aboYe \\·auld necessarily invoh·e the re
laxiltion of lllUL'h of the existing rules nnJ procedure. 

10. Establishment of the Training College tor teachers in Technolo:y. 

Fiuancial implicatio11s :-
1 'apital-Rs. 9,81,000. 

Allllllal Recurri11g-Rs. 1,40,000. 

The details of the scheme have been worked out. It is proposed to estab
lish this institution as a Department of the Ddhi'"'l.'olyt.echnic fo1· tho training 
of teachers for technical high S<-'hools and senior tN·hnical in~titutionl'. For 
various reasons, such as the inadequacy of teaching <lCcommo(l<ltion, shortcJge 
of staff, equipment, etc., it will not be possible to initiate this '<·hen1e for 
another six n1onths. 

11. Establishment of a Centro] School of Architecture and of an o\dminis-
tratiw Staff College. 

Financial implications:

School of Architecture. 

Cap.tal-Rs. 1,00,000. 

Auuual Recurring-Rs. 98.000 . 
. \dministrative College. 

!Details are being worked out.) 
The details of these two schemes are now being worked out. The sehen1es 

will be ready for irnplelllentation in 1948-49. 
12. Effect of intiating the development schemes. 

In addition to the sr·hemes outlined above, some of tbe Provincial Govem
ments are also initinting schetnes for the improYemeui of the go,·enuHent in~ti
tutions and the establishment of a few new ones. An attempt has been made 
to estimate the likely efled on the total output of engineers and technolo~i,ts 
frmu all institutions for Inrlia ns a whoiP. Infonuation colleded 
eithe1· from replies to a quesfionnaire issued bv the .\II· India Coun-
cil for Tec·hnical Etlucation cr t.hron!!h a clir~ct referent·e on the 
subje<:t matter to the institutions <:otwented has bePn urrnn~ed 
in the Annexure III, IV, V and VI. Annexure III gives 
an estimate of the likely annual intal<e into degree or equivalent courses in 
diffPrent in~titution~ fm•;.each branch of tec•hnology. Annexure IV gi,·es esti
matPs (a) for tlw _pre~ent annual ontpnt of engineers and technologists with 
dezree or e~uivalent qnnli1icntions :mrl (h) of their pmbable output by 1051 
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a1ni l'J;).t resJjectivdy. Corre:;ponding (::sliwuloes for Diplorna cow·ses are 
jih · 1 in Annexure V and Vl. 

As will be seen from these tigure», t.lle annual out)}Ut of graduates tn 
enginet>riug unJ technology is expected to rise _frmn its preseut level of 1,300 
to oppruximately 4,000 by 1954 on the assumption that all the development 
plans outlined above will be implemented within the next two or three years. 

13. Overseas Scholarship Scheme. 

Financial implication8 :-

For five ycars-Rs. 2,40,45,350. 

The Overseas Scholarship Seheme was introduced in the year 194;) .. !(j to 
me~t th3 needs of the Central and Provincial Govemments for higll·grade 
technical and scientific personnel. L'nder this scheme, nearly 1,UUO scholars 
ha\c heen sent for advanced education and training in foreign institutions. 
Som~J of these schohrrs are expected to return within 1 he next six 1nonths aud 
wiH be available for employment under the goveriiiiiellts. 

The scholarship scheme was recently reviewed by :m expert l'Oilllllitte..:! 

nncler Dr. B. C. Roy. It is understood thot the Committee ha" submitted 
an intet im report which- is now under considet·ation of the G-overnment of India 
and it is anticipated that. as a result of the Hoy Committee's recommendrr· 
tion~. the scope of the scheme will be considerabh· \Yidened so as to enable 
educational institutions, public utility concerns, nnd intlnst.ry to porti{'ipate 
in it. 

14. Development of the Indian School of Mtnes, Dh> nbad. 
On the recommendations of a Committee of the \Vod\~. ~lines nnd Power 

Department, the Government of India have already initiate<! a scheme for 
doubling the training capacity of the Indian School of Mines nnd improving the 
standard of education. 

15. Geological Education Committee Report. 
The ~ript Committee's report on Geological Educ:I!Ion nt:ts tJet:>n nrHter 

ex:nninnt.ion hv the Vniversities anil Provincial Governments conct rned ::nd 
also by the Government of India. It ought to be po>Sihle to gi,·e effec·t to 
80me of the major recommendations within say six months. The schc~Tile9 
drawn up on the lines of the committee's recornmenrlntion~ ~honlcl. when fully 
itnplementeil. re~mJt in a substantia} improvement ancl expnn:;ion of the f,wiliti.:s 
for undergrnrlunte and postgraduate education in Geolog,Y iii the rnin't'Sith·s 
of C'alcuttn, Bennres, Alignrh, Bombay (Fergu"on C'ollegr) ann M;-,o•·e. 

16. Fund for the Promotion of Fundamental Research. 

Financial imp7ications :-
For five years a fund of Rs. 75,00,00P 

plus 

Indian Association. 

Capitai-Rs. 13,32,000. 
Aunual Recurring-Rs. 2,71.000. 

The Government of India have agreed to pro,·ide " fund of Tk 7.'i Ia hhs 
fo·.• the prOmOtion of fundmnent.nl l'eSPRTCh in rniV€'l'sities flllrl l'C'~Pfil't·h in.;;ti
tutions during this quinquennium. 

A scheme for the development of the TndiRn .\s~oriation fnr the C'11lth·n· 
tion of SC'iPnC'e hns been snnctionerl. nnrlf>J' whirh the nssocint:on i~ expedC'(l to 
C"Omnw 1wp within thP next hnlf-~Pnr I'BSPflrr11 work in High Po1ymf'r Ph,,·sir~ 

ancl ('hemistr:v. 
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A s< ],eme for the deYelopment of the Tata Institute 
Researcll is now under consideration of the Gorermnent of 
6ancti0ned. will he initiuted wit.hin six n1onths' time. 

17. Divelopment of the Central Universities. 
Financial implication:-

Delhi Lui wrsity. 

Capitai-Rs. 39,75,000 • 
.. ··hunt a l 1-:, · r w ri 11y-H.~. 8 ,;ll>. noo. 
Benares Lniversity. 

-Capital-Rs. 20,45,000. 
A•tllual Recurring-Rs. 2,00,000. 
Aligarh University. 
Capitai-Rs. 2,50,000. 
Annual Recurring-Rs. 30,000. 

of Fundaments! 
India, which. if 

Tbe Development prngnunmes which h~IVe been alreadv initiated should 
brin~ about an all-round ituproYement of the three Cent.ral Univ&rsities of 
Delhi, Aligarh and Benares. 

For example, the Delhi PniYer>ity is offering from this year degree courses 
m some of the biological sciences. 

lfl. Other Central schemes for the development of general education. 
Financial impUratinn:

Training College. 
Copita/,-Rs. 20,45,0(10. 
Annual Recwrrillg-H•. 2.00,000. 

J ami a :\Iillia. 
Capital-Rs. 2,50.000 . 
. 4nnua1 Recurring-Rs. ~0.000. 

Visva-Bharati. 
Capitai-Rs. 4,78,000. 

Amwal Recurring-Rs. 90,000. 

It i• hoped to start in Delhi (within SIX wonths) a Teachers' Training 
CollegP which, to begin with. will train 60 gmduate teachers. Thirty basic 
school teachers are being trained in the Jamia Millia Islamia. The Visva
Bharati ie expected to commence (also within six months) the training of 30 
Music Teachers. 30 Arts and Crafts Te>rchers and 80 Basic S··hool Teachers. 

19. Practical Training of young Engineers and Technologists. 
One other aspect of Engineers' education de5erves speci,Il attention, 

tJCI!nely, facilities for their post-collegiate practical trAining. 

Past experience has abundantly shown the necessitv of more positive steps 
to <n<nre that fresh graduates receh·e adequate field or shop training. 
Emplo)·ers including Governments should appreeiote that Engineering Colleges 
c·annot pro~ide them with finished products for read\' employment in responsi
hle p0stE and that it would he to their own interest to tnlre in rnw graclunte• 
awl train them up properly. Unless emn1owrs willinglv face this resp0nsihility 
and readilv undertake to provide facilities fm· the nractical training of \'Onng 
e~,:zinePring ~rru:IunteR who will be coming out of the Co11ege8 in inPrP:u:ing
nnmhers. the basic object of expanding the facilities for techniool cclueation •• 
nnw <·nvlsn!!ed. will be lmgel:v frustrated. 
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20. Traiiting Olflcers in Technical Departments ol Governments-Apprentice 

Engineers. 
At present even when a Government Department takes i!l young 

engineers for training, their tl""ining is hardly ever properly overseen am! the 
graduiltes ostensibly complete their praqtical training without improving them
selv~s. 

It ·is suggested that the Technical Departments of the Governments should 
undertake the task of training a fairly hn·ge number of young graduates and 
for this purpose each of them should have an officer "pecifically entrusted with 
tht' tasl< of looking nfter their practical training. 

At present, q ~·oung engineer can get a minor post hefore tnking any pradi
<'Rl training and there is a tendency to continue to u~e him in this minor 
capudtv without further developing his <kill. 

The best course would <eem to be for Departments to take them '" 
ap1 •entire engineers in greater number than their actual requirement for <tnf! 
an•l to put them t.)n-on,.;h an nil-round training. 
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ANNEXURE I 

.-\rlUit.io•ul out-put from the !ll9t.itutions for whioh Exp~rt. Cl n mitt~e!J of the All-In li 
Coun.:il fo · Te.·haical Education have recommended grant-:. 

~arne- of Institution 

CollE-ge of Engg. 
and Technology, 
Jadavpur. 

Engg. College, 
Benares Hindu 
Uni\'Prsitv. 

College of ~lining 
and )letalltll'g~t, 
Benares Hindu 
University. 

College of Techno· 
logy, Benares 
Hindu Uni,·ersit.y. 

Engineering Co llf'gt", 
Ali garb l"nh·er-
~ity. 

E•1gg_ College, 
Dayalbagh. 

Vi("toria .Jubilee 
Teehnical ln.'lt., 
Bombay. 

Dept.. of Chemical 
Technology, 
Bombay 
University. 

Anna.malai Uni,·er-
sit.y. 

Courses leading 
to degrees in 

Mech. Engg., 
Chern. Engg., 
Elect. Engg. 

~iech. and 
Elect. Engg. 

Mining 
M~tallurgy. 

Fuel Techno. 
logy. 

Cidl Engg. 

:\le-ch. & Eleot. 
En~g. 
Civil Engg. 
Mach. & Elect. 

Eng g. 

Chemical Eng. 
Textile Chem. 
Chemical Tech· 

nology 
Research. 
Civil Engg. & } 
Mecb. Engg 
Elect. Engg. 
Chem. Engg. 

---------

Present 
output 

200 

146 

16 
26 

nil 

60 

nil 

nil 
nil 

nil 
16 

64 
40 
127 

23 

Additional 
output 

100 

14 

16 
17 

·-_, 

nil 

60 

;iO 
60 
40 
20 
10 
10 

20 
18 

17 
~0 
nil 

nil 

Avniluhle Crnnt reromnwncled 
from tht" by Expert Committees 

)"t'Qr in ltlC'S or rupePS 

Hl:"'i:! f'npitttl 2tl·OO 
Rt~~·nrring = 5·00 

rising to 
7·110 

lB52 C'apitnl 36 ·126 
Reocurring =-~ 9·65 

Hl;3:2 Capital 17 ·II 
IV5:? Rt"Curring I ·48 

. 
IHS:? Capital 21 ·28 

Re<'nrring = S ·330G5 

Cur,..,.nt Capita) 5•13 
J{('('urriiLg 2·6 

19."12 f'Hpital 17· 7.') 
RP<'urring 1·33 

i!);,::? C'apitRI 21·28 
Re(·urrine: 2·003 

in l9;il 
in 19oi2 
in l9;il 
in 19ii2 

IH;";2 Capital 10·311 
19.i2 Recurring 1·072 

1952 
19.>2 
1949 Capital so·oo 
1919 Reeurring -- 0 ·10 

ANNEXURE u 
Admission to different departments of the Indian Institute of Science in 1945·46. 

Department 

Physics . . • . 
Pure and Applied Chemistry 
Biochemistry . 
Electrical Technology • 
Aeronautical Engg. 
Metallurgy . . 
Internal combustion engines 

Total 

New admissiona 
whole-time 

course 

II 
33 
15 
46 
20 

125 

---------------
New admissions 

short-term 
course 

IO 
6 
2 
3 

21 

Total number 
whole: time 

students in 1945 

16 
93 
33 
70 
16 

22~ 

---------
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APPENDIX Ill 

ESTIMlATE OF ANNUAL INTAKE OF DEC;REE on EQlTIV AT EN 'I' COURSES 

Aeronautical Enyineeri1~{J 

lndiau I n~titute of Science, Bangalore 
*C..Jll··ge of Engineering (Vizag}, Cocanada 

**~ng:ineering College, Hindu Unh·ersit.y, Benares 

**.Eastern H. T. I. 

Delhi Polytechnic, Delhi 
J. J. School of Art, Bombay 

••~;aostern H. T. I. 
••-Western H. T. I. 

Chemical Engineer-ing, Chem'ltcal Technolo,qy u11d A 1/'it'd 
Bombay University, Department of Chemical Technolo!!Y 
Indian Institute of Science, Bangalore . . .' 
Lakshminarayan Institute of Technology, Nagpur . 
College of Engineering & Technology, Jadavpur, BengHl 
Delhi Polytechnic, Delhi . . . . . . 
Annarr alai University, Department of Engineering & Technology 
BenKres Hindu University, College of Technology 
Indian Inst,itute of Sugar Technology, Cawnpore . 
Banga.1ore Engineering College, University of My sore . 
Travancore University, College of Engineering Trivondrum 
Madras University, Department of ChemiC's I Tec·hnolog:y 
**Dacca Engineering College 
Harcourt Butler Technological Institute. Co.wnpore 
Andhra University, Department of Chemical Technolog~r 
Calcutta Univek"sity, Department of Applied Chemistr;r 

**Eastern H. T. I. 
*•Vfestern H. T.I.I 

••Eastern H. T. I. 
llood Teclmoloyu 

Civil and Municipal Engineering 

IRdian Institute of Science, Ban galore 
N. E. D. Engineering College, Karachi 
College of Engineering, Guindy, Madras 
* Anantpur Engineering College, Madras 
*Vizagapatam Engineering College . . . 
* Annamalai University, Department of Engineering & Technology 
**:Benares Hindu University, Engineering College . • . 
**Dayalbagh Technical College, Agra . . . . 
Travancore University, College of Engineering, Trivandrum 
**Orissa Engineering College, Cuttack 
*Birla Engineering College, Pilani, Jaipur 
Osmania Unirveraity, Engineering College, Hyderabad Deccan. 
Bengal Engineering 'college, Sibpur, Bowrah . . . 
Thompson College of Civil Engineering, Roorkee . 
College of Engineering, Poona. . . • • 
Ba.ngalore Engineering College, University of M,ysore 
BihaP College of Engineering, Pa,na . . . . . • 
Aiprh Muslim University, College ofEngmeenng: & Technology 

Svi>jectb 

to 
2() 

&ppl'OX. 
il) 

appro:s:. 

60 
HO 

:HJ 
30 

6o 
no 
90 

18(1 

1':0 
:?5 
IS 
70 
40 
:!3 
53 
31 
2U 
20 
20 
20 
40 
30 
16. 

506 
90· 
9() 

ISO 

3() 

15 
80· 
44 
20· 
60 
67 
30· 
20 
25 
20· 
20 
25-

100 
30 

100 
90· 
50. 
96-
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**Dacca Hn~ineering C'olleg(f 
t?unjab College of Engineering & Tt"'chnology, Lahore 
*Jubbulpore Engineering Co?iege . . • 

**'EastPrn H. T. I. 
**\\~e~tern H. T. I. 

El-ectrical En-gineeri.flg 

Indian Institute of Scif'nce. Bangalore 
N. E. D. En,;.dneering Co11ege, Karachi 
Colle~e of Engineering, Jadav·pur, Bengal 
Dei hi Poh~technic, Delhi 
Coll"'ge of En!Zineerin~. Guiney, :Madras 
• An \nt.pur EnginE"-ering College, Madras 
*Vi?.<~ogapatam CollPge of Engineering, Madras 
~• A TJ. ·lt.malai University, Department of Engineering & Technology 
B ~-..-u~s Hincht University, Engineering College, Benares 
·• • Dayalballh Teehnical College, Agra . 
TravancorP University, College of EngineeriRg 
.,. *0::-issa Engineering College, Cut tack 
--.Birla En~ineering College, Pilani, Jaipur 
0 ;m lnia University, Engineering College, Hyderabad, Deccan 
Bena;al En2ineering College, Sibpur, Howrah 
College of EnR"ineering. P..)ona • 

·Thom:oson College of Civil Enginf"ering, Roorkt"e 
B"'.ngalore Engineering College, University of My sore 
Bihar College of Engineering, Patna 
Aligs.rh Muslim University. College of Engineering & Technology. 
••Dacca En2ineering College 
P11njab Colle.ze of En{,!ineering & Technology, Lahore 
-•.Jubhulp\.lre Engineering College 
** Sindri Engineering College 
C'l.l~utta U<1iversity, Department of Applied Physic·s 
Andhra University, Department of Applied Physics 

•*Eastern H. T. I. 
*•Westem H.1'. l. 

'**Rastern H. '1'. I. 

Geo-Physics 

.\fechanical Engineering 

Indian Institute of Science, Bangalore 
N. E. D. Engineering ColJege, Karachi • . 
College of Engineering & Technology, Jadavpur, Bengal 
Delhi Polytechnic, Delhi . . . . . . . 
College of Engineering, Guindy, Mad rae 
* Anantpur Engineering College, Madros . 
•Vizagapatam College of Engineering, Madra£ . • • . 
•Annam~lai Umversity. Department of Engineering & Technology 
BenR.res Hmdu Umversity, Engineermg College, Benares . 
**Dayalbagh Technical College, A,gra . . . . 
Tr~vBncore University, College of Engineering, Trivandrum 
••Orissa En£"ineering College, Cuttack 
• Bi rla Enllin~ering College, Pilani, .Taipur . 
o~m-J.nis U'livenity, Engineering College, Hyderabad (Dn.) 
BAngal En'-!:meermg College, S1bpur, Howrah 
College of Enjlineerm,IZ, Poona . • • 
Thompson College of Civil Engineering, Roorkee . 
Ba.!l..Jl:.t.lore En~ineering Colle.ge, University of .My sore • . 
Alill'lrh MIJqJim University, College of Engineering & Technology 
• • D~t-cea Enp-incering .Collf•ge • • • • • . • 

40 
40 
30 

1002 

60 
tiO 

120 

tW 
10 

};)0 

311 
40 
15 
20 
30 
iO 
20 
12 
20 
20 
25 
t)() 

20 
15 
411 
18 
30 
30 
15 
20 
30 
12 
15 

837 

90 
90 

ISO 

30 

35 
10 

165 
20 
40 
15 
25 
30 
70 
20 
12 
20 
20 
25 
80 
30 
15 
80 
30 
30 
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Punjab College of Engineering & Technology, Lahore 
*Jubbulpur Engineering College 
**Sindri Engineering College 

·**E'lst.ern H. T. I. 
*\Ve~tern H. T. I. 

Metallurgical Engineering 

Indian Institute of Science, Be.nge.lore 
B::ma.res HinOO University, College of Mining & Metallurgy 
.B. E. Collage, Sibpur, Howrah 

••Eastern H. T. I. 
·••western H. T. I. 

Mining Engineering 

!lenares Hindu University, College of Mining & Metallurgy 
InQia.n Sohoel of Mines, Dha.nbad 

N J!.I'Jl Architecture and Marine Engineeriiig 

•Vizagapata.m Engineering College, Madras 

**Western H. T. I. 

V. J. T. I., Bombay 
Madras University 

Peztile Technology 

Sri Krishnarajendra Silver Jubilee Technological Institute, Bangalore • 

**Eastern H. T. I. 
**Western H. T, I. 

•*Ea.stern H. T. I. 
••Western H. T. I. 

Research Workers,. Teachers &: Planners 

No-ra:.-•Represents new colleges. 
••Represents proposed colleges yet to be established, 

15 
20 
30 

817 

90 
90 

180 

2<1 
20 
30 

70 

30 

- 30 

60 

16 
48 

64 

20 
approx. 

90 

10 
20 

approx. 
15 

45 

30 
90 

120 

500 
500 

1000 
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APPENDIX IV 
ESTIMATE OF ANNUAL OUTPUT 01' ENGINEERS AND TECBNOLOGISTI 

No. of t-eats Estim.atf.d annual output 
planned for 

B 

A 
A 

ranch of Study 

era-Engineering 
rehitecture & 
Construction. 

Bldg. & 

hemical Eng. & Chemical c 
F 
c 

Technology. 
ood Technology 
ivil & Municipal En-
gineering. 
lectrical Engineering 
o-physics 

E 
Ge 
~ 
~ 
~ 

lechanical Engineering 
letallurgical Engineering 
fining Engineering . 

Naval Architecture & 
Marine Engineering. 

extile Technology . T 
R esearch \Vorkers, Teach-

ers, & Planners. 

Total 

----------

in inatitu· 
Presen tions other By 1951-62 From From Total fro 
annual than Central from Institu- Eastern We..qtern all In8titu-
output Govt's pro• tion other H.T.I- H.T.I- tiona by 

posed Hi ghar than H.T .I's 1954. 
T£oh. Insti· 

tutions 
-- --

15 60 45 42 876 
20 50 45 65 65 17 

5 
244 506 375 65 65 50 

I 
- - - 21 - 24 
467 1002 750 42 42 83 

285 827 620 65 66 751 
- - - 21 - 20 
258 817 613 65 65 743 

27 70 53 21 ·21 85 
27 64 48 - - 48 

- 20 15 - 65 so 
0 - 45 34 21 66 12 

- - - 200 200 400 

------
1,343 3,471 2,598 628 653 I 3,879 

-------------------------
APPENDIX V 

EsTilrlATE OF ANNUAL lNT.un: TO DIPLOMA, OVERSEER Oa EQUIVALENT CoURSES 

Architecture & Building Construction 

Kalabhavan Technical ln8titute, Baroda 

Chemical 'l'echno/O[J!J 
V. J. T. I., Bombay . • . 
Kalabhavan Technical Institute, Baroda . . 
Harcourt Butler Teclmological Im.titute, Cawnpore 

V. J. T. I., Bombay . 
Cit:il and Municipal Engineeri11g 

N. E. D. Engineering College, Karachi 
College of Engineering, Guindy, Madras . • . . . 
Annn.malai University, Department of Engineering and Technology 
K.elabhavan Technical Institute, Baroda . . , . . 
Oris!ol& School of Engineering, Cuttack 
College of Engineering, Poona . . . 
ThrJmpson College of Cidl Engineering, Roorkee • 
Calcutta Engineering College, Ba.llygunge, Calcutta 
G-Qvemment Engineering School, Ne,gpur 
Bihar College of Engineering, Patna , 
Ashanullah s~hool of Engineering, Dacca . • 
Aligarh Muslim University, College of Engineering & Tech. 
Hewett Engineering SchooJ, ~ucknow • 

20 

20 

20 
25 
19 

64 

10 
1no 
90 
79 
2:') 
oO 

100 
40 
48 
30 
50 

120 
54 

112 

988 
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Electrical Engineering 

V. J. T. I., Bombay • • • . 
N. E. D. Engineering Colloge, Karachi • . , 
C'ollf'I'Z~ of Engineering & Technology Jadavpur Beng 1 
Dayalbnf!h 'l'echni<'al College-, Agra. ' • . ' 8 

Osmania Technical CoHege, HydPrabad
9 

Deccan 
K.a.labhavan Technical Institute Baroda 
Coll('lge of Engineering, Poono. '. . . 
Calcutta Engineering College, Ballygunp;e . 
G~vernment Technical Institute, Gorakhpur . 
Ahgo.rh Muslim University, College of Engg. & Tech. 
Goverr.ment Techni('al Institute, Lucknow . 
Government Technical Institute, Jbansi 

Mechanical En.gineerit1g 
V. J. 'f. I., Bombay , • • , • , 
N. E. D. Engineering CollE'ge, Karachi . . . 
College of Engineering & Technology, Jadavpur, Bengal 
Dayalba~h Technical CoJ1ege, Agra . . 
Osmania. Technical Colletge, Hyderabad, Deccan 
Kalahha.van Technical Institute, Baroda 
Calcutta En~ineering College, Ballygunge 
Government Engineering School, Nagpur 
Goverri.Jl'h:"nt Technical Institute, Gorakhpur 
Aligarh Muslim University, College of Engg. & 'l'ech. 
Jamal pur Technical Institute • • . . 
B. F.. Coll€12<', Sibpur, Howrah 
Government Technical Institute, Locknow 
Govf'mment Technical Institute, Jhansi 
Poona Enp:ineering College 
Kanchrapara Tel'hnicsl School • 
Parakh TeC'hnical In~titute, St1rat 
Ashanullah School of Engineering, Dacca 

Textt'le Technology 
V .• T. T. 1., Bombay • • • • . . . • . 
In~titut~ of Textilet Technology, Travancore Universtty, Trivandrum 
Delhi Polytechnic, Delhi 
Knlahha,·an T~C>chnicnl Institute, Baroda • 
Governmf'nt Central T€1:-ttile Institute, ca\rnporc 
Bflng'nl Textile Institut€', St>r&ITTJlore • . . . 
Sri Krishnarajendra Silver Jubilee TechnologiPal Institute, Bangalore 
Bengal Silk Technology Institute, Berhampore 
Government Central ~reaving Institute, Benarcs 

APPENDJ..iX VI 

60 
16 
14 
12 
27 
25 
25 
24 
20 
20 
i2 
12 

266 

60 
15 
4.5 
12 
27 
25 
24 
25 
20 
15 
25 

8 
12 
16 
25 
I!> 
90 
()0: 

523 

40 
24 
30 
25 
47 
60 
]f) 

.so 
20 

312 

FsTIMA TE OF ANNUAL OUTPUT oF PE~SONB QUALIFYING IN DIPLOMA & OVEBSEER CoURSES 

Branch of Study Present No. of Expected out 
Out-put Seats put by 1951-5 -I. Architecture & Building construction 18 20 18 

2. Chl~mica.l Technology 50 64 55 -
' 
3. Civil Engineering . . . 641 988 741 

4. Electrical Engineering . 227 266 200 

5. Mechanical Engineering 282 523 400 

6. Te"' tHe Technology . 165 312 234 

Total 1,383 2,173 1,64~ -
GIPD--91 MofE-5-1-48-750 
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bR. S. S. BHATNAGAR, D.Sc., F.R.S., 

Chairman, Scientific Man-power Committee. 

DEPARMENT OF ~CIEN'l'IFIC RESEARCH, 

GOVERNMENT OF INDIA, 

New Delhi, the 14th. June, 194fJ. 

Letter of Transmittal 

MY DEAR MA.ULANA SAHIB, 

I enclose the report of the Scientific Man-power Committee. The report 
is in two parts. Part one is the Main Report of the Committee-our findings 
and recommendations-and part two is the Basio Report on the Survey and 
Assessment of the country's requirements for and the resources of Scientific 
and Technical Man-power. 

It is hardly necessary for me to refer here to any particular aspect of the 
problem of Scientific Man-power as our report is comprehensive in all respects 
and covers all the Terms of Reference. I should, however, like to stress the 
significance of the report in the context of all-round national development. 
Standing on the threshold of a new era, India faces to-day, great trials, great 
duties and great rewards. The most precious of all the gains towards which 
we may hope to progress is in the development of our industries, agriculture, 
scientific research, transport, defence, medical and public health services, 
education and other hnes of creative activity, which contribute to the strength 
and well-being of the country. In the trials and in the duties essential to that 
progress, the Scientists and Technologists of the country in their infinitely 
varied types, have to play their rightful part and bear their full share. Indeed 
theirs is a responsibility unequalled by that of any other section of the people. 
To have them to do so, it behoves the state to create the necessary scientific 
and technical capital in the coming years. 

We have examined the whole question of Scientific Man-power, its pre
sent and future in all its bearings and have to observe that the present position 
is anything but satisfactory. Such a state of affairs is doubly unfortunate at 
the present stage which might be considered crucial in the history of the 
country. If steps are not taken with a sense of urgency to develop the training 
and research facilities on a scale commensurate with the needs of the country, 
the situation may well become past remedy. Indeed the education and the 
training of the Man-power required should be t~e sheet-anchor for every _Plan 
of national development. I am to express the smcere hopes of the Comrruttee 
that prompt action on the nart of the Government would ensue on our re
commendations. 
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i: have to place ou record the Committee's high appreciation of the vahi
able se>nices rendered by Dr. S. R Sen Gup1x1, l\Ir. L. S. Chanrlrakaut, Dr. 
P. Sht>el and other officers of the Ministry of Education in the preparation of 
the reports. This has considt>rably facilitated the work of the Cununittee. It 
has bt>cn a pleasure and priVIlege to work with them and I consi.der it a 
great honour to havt beeu called upun to guide the deliberations uf tho 
conunittee. 

With best regards, 

The Hon'blc Maulana Abul Kalam Azad, 
-:IIiuister for Education, 

XEW DELHI. 

I am, 

Yours very sincerely, 

S. S. BHATNAGA!t. 



CH.\Pl'ER I 

Intro.iuction 
Tho Scientific l\bn-power Committee waq sot up by the Government of India. in 

April, 19 t7, unJ.or tho chair.nanship of tho late Sir Shaf<Lat Ahmod Khan, as notified iu a. 
pre3s co;nmuniquo isouod ou the 20th April, 1947. The present composition of •he Com· 
mittoo i• as shown bolow :-

(I) Dr. S'tJ.:lti S.nrup B'u,tn·•g•r, F.R.S., Sacretarv, D3partment of Soientifio 
RJ~e.•rJh, G;>varame:Jt of In:iia, NJw DJlhi. (Ghairm~n). 

(2) Dr. Homi J. Bhabha, F.R.S., Director, Tata lnstit11te of Fundamental 
Raooarch, Bombay. 

(3) Dr .. J. C. Ghosh, Director General of Industii~s and S>.tpplies, Government 
of InJ.i,•, New Delhi. 

(4) 1\Ir. Ram Rn.tan Gupta, Director-in-Chief, B. R. Industries, Kanpur. 

(5) Dr. K. A. Hn.mied, C/o Messrs. Cipla Ltd., Bam bay. 

(6) Mr. Humavnn Kabir, Joint Educ<Ltional Advisor to the Government of India, 
New Delhi. 

(7) Mr. A. N. Khosla, I.S.E., Chairman, Central Water-power, Irrigation and 
Nn.dJa:ion Co:nmission, New Delhi. 

(8) Dr. K. S. Krishnan, F.R.S., Director, National Physical Laboratory, Delhi. 

(9) Mrs. Han"a Mehta, Bombay. 

(10) Profes<or J. N. Mukherjee, Director, Indian Agricultural Research Institute, 
Now Delhi. 

(11) Dr. Baini Pras>1.d, Fisheries Adviser to the Ministry of Agriculture• 
Government of India, New Dalhi. 

(12) Dr. K. C. K. E. RJ.ja, Director-General of Health Services, Government of 
India, New Delhi. 

(13) Dr. Birbal Sahni, F.R.S., Professor of Botany and Dean of the Faculty of 
Science, Lucknow University. Lucknow (Now Deceased). 

( 14 )* Wing Commander H. Singh, Technical Branch, Air Headquarters, 
New Dolhi. 

(15)* Dr. R. S. Thakur, Scientific Adviser to the General Staff Branch, Ministry 
of Defence, Government c.f India, New Delhi. 

(1G) Dr. D. N. Wadia., Minerals advi3er, Department of Scientific Resea.roh, 
New Delhi. 

(17) Dr. S. R. Ron Guptl., formerly Daput:v Educational AdviRer (Tochnioal) to 
the Government of lnclia, New Delhi. (Secretary). 

•w /Cdr. H. Singh and Dr. R. S. Thakur, who were the representatives oU~e !-finistry ofD&fenoe have now 
Ueen replaced by Dr. D. S. Kothari and Mr. Raghunath Pershad of the same M1mstry. 



Terms of Reference. 

The terms of refc're:J.re to the Cowmi\te<J are:-

" ( 1) To aS33SS the roqnirJnwnts for diff~r<>nt grades of scientific and technical 
m::t:.J-po.,-cr Llkin~ [I co:uprchml'i,-e viow o,·dr a period of the n1xt ton years 
oi the :wa ls oiGovem:nent (Ci>il and Dofe:J.co) of teaching and r.>,earch 
sud of i:d:t; :r·•. a:;,·icalture, tra.mport, med''J:no and othor fiolds dependent 
en thr uso of scia.1tiG.c a:d tocha'cll mln-powor ; 

(2) T-> m •'c r JcJ nun l•':io:n rJJl~di;r~ tiD a.~tio:J. to b~ take:1 duri:1g the next 
fi >e _~-0.1 r; to nu.)t thaD roquirements, in p:\rticular with reference to-

( a) th) i:u 1u·L•td improve·n1nt and expl:11io:1 of f:1~ilitios for scientific and 
tcclucc.>l tnin;n; in Iali<'n univenitics an·l special imtitutions; 

(h) tmining overseas in scientific and tochnicul subjects; 

(c) the pro:n:>tiou a:J.d development<,[ scie::~tific ani technical res.,arch ; 

(d) the utilis:J.tion of scieatific and teclmical man-power; and 

(C) tho m ''a'e>:l \nco of a re;;ister of sciaa~ifia an ::I technical per•onnel to facili
tate their utilisation to the be'lt advanta~e." 

Interim Report 

On the 'ith .July, 194 7. the Government oflnrlia, roquosted the Chairman to let them 
have by the 5th Au~mt, 1947, at tho lato>t au interim report baqecJ on available informa
t.ion, however in·d~•quaf e, roco:nmending wea•ures which should be given the high~st 
priority and initiated within six rronths in ordor to meet, to some extent, at least, the 
obvbus shortage of scientific and teclmic:~l personnel. A sub-committee consLting 
m'l.in!y of the lo,:ll m3:nbar• of the Co:nmittee was accordin::ly appointed to formulate 
cartain in~rim re~o.n:J.D:ll>tio::l•, prompt action on which on the part of Government 
might relieve this shorta;:;e to so;ne extent. Tho sub-committee consisted of-

Dr. Shanti Swarup Bhatnaga.r, F.R.S. (Chairman), 

:IIr. A. N. Khosla, 
Dr .. J. N. :IIukherjee, 
Dr. K. C. K. E. Raja, 
Dr. J. N. Ray, 

Wing Commander H. Singh, 
Dr. D.~- Wadia, and 

Dr. S. R. Sen Gupta (Secretary); 

and had before it the following terms of reference :-

"To ad vis~ the Gov0rnment of India O:>l measures which should be given the highest 
pr~ority and initiated within the next six months in respect of-

(") th~ irumc<liate improvement anrl expansion offaeilitios for scientific and techni
cal training in Indian nnivorsi•.ies anil. in special institutions; and 

(b) the promotion an:! dJvelopment ,>f 1ciontific and industrial r"'earch. " 
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The sub-committee held meetings on July 16th, 25th, 2oth, 28th, and August 3rd, 
1947 ; prepare(\ a report recommending a comprehensive pmg"a.ncmo for tl:e immediate 
improvement and expansion of facilities for scientific and tec:lmical education, research 
and trainin~; and submitted it to Government pending it< accopt>1.neo Ly tho main Com
mittee. This r •port was consiclered by the main committee at its meeting h ld ou 
the 22nd and 23rcl An!!U>t, 19-!7, and was accepted as tho" Interim Report of tho Com
mittee." It is gratifying to note that the Government hcwe nmt!e provision for Rs. 
50 lakhs in 194()-50 budget for implementing some of the i>uporbnt recommenda
tions made in the Interim Report with specialreferonce to industrial trctbing, intensive 
short term training in Chemical teclmology, expansion and devclopmont of research 
t.raining fn,cilities in Indi~tn Uni,·ersit.iAs anrl special instit.ut:on·'· etc. 

Collection of Data 

At its exploratory meeting held on the 12th and 13th l\I>Ly, l \!4 7, the Scient.ifio Man
power Committee came to the conrlu"ion that the available dn.ta on whir:h to ba~e the 
Committee's work were inadoqn>Lte and that a con<idorablo amount of information, both 
qualitative and quantit.Mive, had to bA collected before the Committee could begin its 
work. It was felt that the speedy collec~ion, sift:n:s and colla< io;1 of sur.h data was 
polsible only if tho Govern:nent conld place a few officers >Lt the di ;pos:J of thA Comrrit
tee for this purp<»e. The GovernmAnt of India accordingly scmctioned ten posts of 
officers on Special Duty in July, 194 7, and the fcllowing were appointed :-

Dnte of Date of 
Name of Officer Appoint. tennina.-

ment tion of 
service 

1. ~.lr. L. S. Chandra kant of the Council of Scientific and Industrial Resear<'h. 23-7-47 31-8-48 

2. Dr. B. L. Chona of the Indian Agricultural Research Institute 24-9-47 1-3-48 

3. Dr. D. C. Chopt·a of LDhore . 17-9-47 31-8-48 

4. Mr. J. K. Ganju of Lul'know Uni\•ersity 10-9-47 1-3-48 

6. Dr. K. S. Narang of Eu.st Punjob University 14-9-47 IJ-4-48 

6. Mr. S. R. Nilkanth of SC'india Steam NMig:Ltion Co., Bombay 1-9-47 30-4-48 

7. Dr. T. S. Sadasivan of Madras University 26-9-47 1-3-48 

8. Mr. p. N. Sen Gupta of the Ministry of Education 1-Jr-47 30-4-48 

9. Dr. P. Sheel of the Council of Sci:mtifio and Industria.] Research 5-8-47 31-8-48 

10. Dr. V. B. Shukla. of Nagpur UniverEity . 23-9-47 20-4-48 

Wi~h the alJlo s.»is~:tn~e of the;e officers a·d the ,.-illin<; a-d active co-operation 
ge:13~ally give:t hy Industry, Covorn';l' n · Dopa.--tmon's, r,nd Edlic~tional Imtit.u~ions, a. 
f&irly co npra'-lon1ivo survey wa>_e~rnoi Octt a:d up-to-(bt? d,,,ta cdl?Jtod re;s:1r~mg the 
pranat a,d the prvjactod :tchviti03 of ldus_tr:v !md of th0 vanons scwn~1fio e.nd 
te~hnical departm.e:1ts of Cu\rc1l and Prov':l?'.al, ?~~?rn nents, :1nd St;"'.t~s ':h1~h h~ve 
a.ooede:i to the Inrhan U:no:t, p,s w0ll ~, tha faolht;e, ~' "'Lb\? m Lw conll-·Ij f01 SClenbfic, 
teJhn>lo>io>l a~ricultural r.:d mo:hcr~l educ:ctw:J ax.! tnm·n-;. It m:oy, howevAr, bo 
me:J.'\ion;d tl;at ~o.na of tho mtthoritio; co:l~o:·:llJ h<we no\ be u ablo to fumish tho re
q i ito informo.tion and evo:1 repoc.totl porso:1"l rnll.~ ''''d "-Pre ol> h>Lvo f:t1led to produce 
a~y3 re>po:.se fro:n tlto.n. The infornuttion collocter! is, thcr<'fore, not so com platA as it 
might otherwise ha.vo lw.on. 

This snn·Ay wccs eo::ducted by first of &~.1 i"'ui11g thr?" dilt'orent quost.ionn:tiros do
signed by the C'o<n'l1ittea---ono fnr Twinstfl"-'' nno for GoveJ'UmP.nt. R-nd Gnvornment. 
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sponsored Departments and one for Educational rmd Research Institutions. Those are, 
reproduced as Annexures VII. VIII, and IX of this Report. O"er 3.0{'10 sets (2,450 to 
Industry, 310 to Government Departments and 290 to Educational nnd Re'o'uch institu
tions) of these questionn:>ires were issned in addition to 15,000 copies of a qnPs1 ion
naira for individuals (Armexure X). The issue of the questimmaires was followed by 
visits by the OfficPrs on S. £>cia 1 Duty to t.lu• ir.d.1~trial concerns, governm< nt <kpart
ments and educationnl institutions concerned. 

For the purpose of this survey, the country was dividc<l into the following fivl' 
zones :-

(1) Xorthern Zone.-comprising East Punjab, Aj1rer and l\ferwnr, U. P. and 
Rajputan:~. and Contra! Indian States. 

(2) E:zstern Zone.--com:'risin~ W.3it B•ngal, Bih:~.r, Oris"'· As"'"' anrl Indian 
S~ates falli:r~ within this region. 

(3) .c;,.Lfltern Z9ne.--co:nprioing ~hdras, l\Iys:~ra, Travancorc a·yl Coehin. 
(4) We~tern Zon•.--comprising Bombay. C. P. & Bernr and Katl.hwar States. 
(5) Central Zone.- CO'llprisin~ Dalhi (Central Govorn!lleut. Departments-

Head quarters). 

Ea.cl) of the abo,-e five zones was co"erod bv two Officers on Rpecial Duty wh<' ca•·riod out 
&:1 ext<Jnsive tour of the zona contacting tho recipients <'f the qnc,tio:11niro with a viJw 
to collecting the nJcessary data and di~cnssing with them the varion., issuc·s of irnportnnce 
before the Con mitre~. Replies to quo•tionnaires wore fund ;hod by 5R~ Ind• s'rial 
co:ace-n•, 221 Government D.,partment. and 2t:l Ejucatioa'\1 and R0so.•rc:1 iJHti'ution• 
i.e., 1019 e•tablishments in ~II. The information thus collected and Stlllllllarisotl by the 
Officers on Special Duty was examined and vet.ted by the followii1g gent lemon who were 
appointed to act as assessors :-

::llr. A. X. Khosla in rpspect of En:;in'}oring Science and En~ine1ring Inclnstry, 
Dr. K. S. Krishn>n in nnpaot of Pilysics, ~hthema.tic3 ancl StatistiC's, 
Dr. J. X. ~Iukherjee in respect of Agricultura.lSciencos, 
Dr. K. C. K. E. Raja in respect ofl\Ie.:ical Sciences, 
Dr. J. N. Ray in respect of Chemistry and Chemical Industry, 
Pro£. Birbal Sahni in respect of Biological· Sciences, 
Dr. D. N. W a.dia in re.spe~t of Geological S~ioace an :I ~linin~ In:lust.ry, 

Dr. S. L. Hora }p· h . d All' d R . Dr. Baini l'ras'l.d '1s enes an 10 ~ c1e:acos. 

For facility of anllyRis a:d stwly, the hf-nn•tir>:l t1ms colle0tei w:n co·npilwl in 
the for;n of s1pna~e a:1 •l.vtical sta'<Jmen~s in t.hreJ <liffJrO'lt sorio1, porttlinill'~ to In
dustries, Govorn:nent a:1d Governme:at spon>o~e:l DJpartmonts nnd E,luca~ionJI and 
Research ln3titutions re;pectively. 

The data. about indn~'ria.l concerns relate to
(a) the nature and lin'3s of activity, 
(I)) prod~cts ofmanuf.}cture, their a~nu1.l out put a~d value, 
lr.l scientific ani tec~nical staff e n"Jloyed a:1i thoir s•lat·ies, 
(ill available indui~ri,,] t.ra.inin~ &!linJ01.rch flciliUI's; an'l 
(e) expa.n IiO"l an•l dcvn!opment projects conto:nplatnrl f.)~ t:·,o n~xt 6 or I•• year 

pedod.> a:1l t::t .. reqairaments for scia!ltific a,d too:mical penonnal, plant 
and machinery, etc., to carry out these project~. 



The views of Industry on a u11rnber of issues, e.g.-
(i) adequacy or otherwise of the basic training which the fresh recruits ma;v lutv~ 

uudergone in educational institutions, 
(ii) co-operative research. 
(iii) industrial training, 
(iv) training of Indian teo'mical personnel, et.c., 

have also been obtaiu€'d aurl summarised. 

The data about Government and Government sponsorecl Departments relate to-. 
(a) the field and the scope of activities of the departments. 
(b) scientific and technical staff employed, 

(c) expansion and development projects for the next five and ten year periods and 
estimated requirements for scientific and technical porson·lOI, 

(d) existin5 training facilities and possibilities of their improvem<mt ; a'!d 
(e) the subjects in which, and the number of persons for whom, tra'ning should b<

organised abroad. 

The vi€'ws of Heads of Departments have also been oht"linerl on questions such as
(i) drift or leakage of scient-ific talent, 
(ii) standardization of technical tmining. 
(iii) status of scientific workers, 
(iv) co-ordination with other organizatiom, 
(v) new lines of m tnufJ.cture that should be starter! h the count.ry in tho intere•t• 

of n"tionc>l self-sufficiency and the requirements for technical personneL 
etc. 

Tho au,.)ytical statements on Educational and Research Institut-ions haYe been de
signed to give a clear picture of the facilities now available for scientifin and technical 
education and research in all its Pspect.s. 

Institution-wise these indicate : 
(11) courses of study provided ; 
(b) annual intake and out-turn ; 
(c) adequacy or otherwise of facilities in respe8t of staff, equipment, building, etc. 
(d) annual income and its sources ; and annual expenditure under various 

head• ; 
(e) spe8ial su'>jects of stu·lv or ro>e:.rch at the institu' io.1., l:n1' of research. mcd 

outs a Jcling contributions; 
(f) details of expamion and development projects contemplated by tLe imt.itution 
· for teaching anr! ro:;e >rch, con>oqnontial increasn in intal<e &nr! out-turn, 

and the requirements for staff, equipment, buildings and their financial 
implications. 

The views of the Heads of the Institutions and of the Professors ou

(i) drift and wastage of talent ; 
(ii) need fo•· training abro:.d of Indian students and the subjects or bra~10ha• in 

which such training should be Ol'ganised ; and 
(iii) other issues of importance in the 0ontcxt of the improvem<mt oft.he scientific 

man-power resources of the country 
have al•o bean obtained. 



Report of s~rvey and Asseument-Basic Report 

Oa the bi\Sis of the informatiou thus collectoti n.wl ,.., \ly.,;od, l\trt II of this repm1 
(hert>after referred to as the Basic report or the Snrn>y Report) has b!'en prepared by 
piecing tog.-ther into one composite whole all avaibblo information, both qualitative a.s 
well a.-; qnantitati\·e, and .rdving a. comproLonsivo pi< ture nf our requircnwnt s for and our 
present resources of scientific and t.echnica.l man-powt·l'. In assessin:; the requirements for 
scientific and technical man-power, it ha~ been founrlneccssary to :-tud~· abo the CentrRI 
and Pro>ineial Go>ernments' reports on do\·elopment plans, ('specially those of the 
industria.! panek It mfl.y, however, be "tatccl that whilo the respoasibilit~· for dota.ils 
and accuracy of the sl:\fl•ments mad A in this basic r<>port rests Rololy on tho St>cretary, 
the Committee as a. whole are in geiwml~tg-reement with the findings presl'ntod therein. 
The b">ic n•pnrt forms tho foundation on whil'h tho Committee's work mrinly rests. 

The h<'-~ic report is also presented in three parts dealing with Industry, Government 
and Go>erument-sponsorcd Dep:>rtments, and Education >tnd Research respectively. 

The part dealin~ with industrit's covers ovllr :!0 principal industries-Heavy Chemi
c-~ Is, PlHumaceuticds, Fine Che::nicals and drugs, Su:tps, Oils and fa.ts, Pa'nts, Pi~ments 
and >ami,he~. Pla>tics, Snc£:'.r aP.i Formentation. Paper and no~rcl.<, Co.nent, :l!eta.llurgy, 
'li!ting. Fuel, Puw0r e.!tcl Ci\rbo:tis.ttion, Leather, Textil0s, Engineering, otc. Tho pre
sent st c<te of each oft ho.;e industries in the country ha~ beJn out lined in some detail and 
plans for den•lopmeut or exp?.!tsion rlnring the next fivfl or ton. ye&r poriods indicated. 

From a close study oft he conditions obtaining at preoont in each industry in respect. 
of the scieatific and technical personnel employed, an attempt has been made to arrive at 
,~n apprC>ximate ratio bctwc~n proctuction and personnel wheroyer possible, for difforent 
groups of product.~. each !!roup con ;ist ing of prodn~t '• the manufacture of which entails 
simi'ar or closely alli•ccl teclmie:J.I operatiom. This ratio indicates the nuttlber ofporson
nel r~quired fur the manufucture of a certain quantity of a particular ~ommodity and 
also gives an idea cf the 'P,l ttern ofE nployment ,'i.e., tl:e typns and cr.,tcgori< s of person
nel required. On the ba-is oft his' Production to Personnel Ratio ' an asso.;smont has 
boon made of tho require •nent' f,Jr scientific and technical perw:mol for tho various dove
loprnent and expccn.;ion projeds. "'here it has not been poosilJlo to work ott thi:; ratio 
either fnr w'''lt of data for a particular iudu~try or owin-s to tho no:t-oxis'cnco of aa 
indtLstry in the <:auntry at pre.-ent, the assessment Las been based on other factors such 
as the possible tiize of the indwtry, technical operations involved, conditions obtaining 
in similar industry in other countries. In the case of most of the engineering industries, 
the requirements for personnd have been worked out for production units of different 
.;izes and the figureo; fur medium sized economic units have been taken for purposes of 
calculation of the man-power n·qnirement for the propoel'cl future rlcvelopment of any one 
industry as a whole. 

It seems necessary to mention here that cml.l>iderable uncertainty about the future 
industrial de•elopmcnt prevailed in the country at the time of the ~urvey and a large 
num her of industrial conuems had not definitely formulated their dc,·elopment plan 
p(·urliug an announcement of the Government of India's lDdustrial Policy.* In order, 
therefore, to pr<'>ent as true a picture as pos.sible of the trend of industrial development 
in the c"nntry duriug the next 5 or 10 year periods, the basic report discusses in some 

*Th• Gov,.rnml?'nt of T.ndia have sin~ a.nnonnood their TnrluPtrial Policy. 



dltail such of the development projects as were being contemplated by the t~xisting con· 
cerns and also the development programm~ for industriesasrecommended by the Industri
al Panels set up by the Government of India, sometime ago. In the absence of other 
authentic information regarding the scope and lines of industrial development in the 
country in the years to come, reliance on the targets of production suggested by the 
industrial panels has been necessary in the context of the work of the Scientific Manpower 
Committee. As a matter of fact, it has been observed that all the Industrial development. 
plans, details in respect of which are available, follow closely the recommendations of the 
Panels and there is little doubt that the industrial development of the country as a whole 
will be essentially as envisaged in the Panel reports. It is, however, realised that there 
might be some time lag in view of the prevailing uncertainties in the field of industrial 
enterprise. During the survey, details could be obtained only in respect of development 
plans of existing concerns and occasionally of those, which are expected to come into being, 
during the next five years. The latter are no less important since they form a substantial 
part of the envisaged f.1ture industrial development of the country as a whole. The report 
also discusses in detail the training facilities available in the country in each industrial 
group and the extent to which training of Indian personnel abroad has to be arranged, in 
order to meet the requirements of industry. 

The second part of the report concerning Government and Government-sponsored 
Departments deals in detail with a large number of scientific and technical aJtivities of 
public utility carried on by Governments directly through the various :Ministries or De
partments or organizations sponsored by them. These activities are grouped broadly 
under the following Heads :-

(a) Communications including Posts and Telegraphs, Meteorology, Civil Aviation. 
(b) Rail, Road and Water Transport, 
(c) Mercantile Marine, 
(d) Port Trusts, 
(e) Highways, 
(f) Broadcasting, 
(g) Public Works and River Valley Projects, 

(h) Electricity, 
(i) Medical and Public Health, 

(j) Agriculture, 
(k) Mining and Geological Survey, 

(l) Education, 
(m) Industries, 

(n) Defence and 
(o) Scientific and Industrial Research, 

The present activities under !hese. hea~s and the part as_signed to scientific and 
technical personnel have been outlmed m this repor~. The v_anous plans cont~mplated 
for the ,:evelopment of these activities have been bnefly out~ned and the r~qmrements 
for scientific manpower indicated. In most cases the deta~ of the reqmrements for 
personnel including their categoril'S and types have b_een furn~shed by the dep_artments 
concerned. Only in a few cases where the necessary mforma.twn was not ava1~able, an 
estimate has been made on the basis of the lines of development, nature of work mvolved 
and other fa,ctors. Some of the Government and Government-sponsored Departments 



ha ,-e facilities for the practical training of technical personnel and these havo been des 
cribcd in the report indicating the number of perwns who can be trained. On the basis 
of information furni,;hed by the departments regarding the need for the training of Indian 
personnel abroad, an estimate has abo been made of the number and categories of person
nel, who are required to lJe <ent abroad fnr training with a view to carrying out the variou• 
d<>wlopwent proj0cts . 

• -\ cowpreh~nsi,·e awl co-ordinated pictur<J of the present educational ti1cilitics in the 
country as well as the facilities available for research is presented in the third part of the 
basic report under four S<'parate ru\·i,;ions, viz. 

(a) Engineering and Technology, 

(b) Scientific Education and Research, 

(c) Agricultural Education and Research, and 

(d) 1Iedical Education and Research. 

An analysis has been given of the various courses of study or training offered in 
each institution, the annual intake and outturn of students and the facilities available 
in respect of staff, equipment and accommodation. A redew of the whole poRition is 
giYen zone-wise indicating promin<>ntly a picture of the training facilities available in 
each zone, of the special institutions and their activities, and oft he details of research work 
carried out and other illlportant matters. On the basis of the present outturn of trained 
personnel, an attempt has been made to wake a forecast of the total number in the variou• 
categorits of scientific and tcdmical personnel, i.e., diploma holders, graduates, post
graduates etc., that is likely to pass out of the institutions during the next five years and 
be aYailable for suitable employment. Details of research training facilities available 
in each zone have also been considered '1\ith a view to indicating in detail the number of 
research workers who migl1t be trained in various branches of Science and Technology. 

The development and expansion projects of all educational and research institutions 
which can be put through if funds are made available have also teen analysed as regards 
their main objectives, consequential increa>e in the intake and outturn of students, and 
financial implications. A consolidated statement showing tlw increase in the outturn 
of trained personnel of various categories and in various branches of science and techno
logy, consequent on the implementation of the development plans has also been incorpo
rated in this part of the report. 

The basic report abo refers to a number of important issues, such as drift or leakage 
of talent, standardisation of training, shortage of teachers, equipment etc., and suggests 
measures for dealing with them on the basis of information collected by the officers. 

At its meeting held on the 20th August, 1948, the Scientific Manpower Committee 
considered the Report and decided that the part dealing with Government and Govern
ment-sponbored Departments be refeJTed to the concerned :Ministries of the Govern
ment for comments especially on the asse"wcnt of the requirements for man-pnw<'r. It 
was also decided that the part dealing with Industries bo referred to the Direc!cr-Ge wral, 
InduHtries and SuppLe;; for examination by the technical experts of hiR department. In 
the light of the suggestions/comments thus reeeiv<>d from the various Ministries and the 
Direct<Jr-Ceneral of InduHtries and Suppli£>B, the Basic Report has been conHidcrubly 
revised and the factual data presented therein have h<>.en checked and confirmed. 



The Ministry of Defence have for security and other reasons, not been able to supply 
detailed information as to their development plans and tl:eir scientific and technical man. 
power requirements. According to them a large part of the requirements of the Detence 
Servi ·es regarding technical personnel were met ry recruitment at pre-University stage, 
the necessary technical training being provided at establishments maintained by the 
Defence Services, themselves ; also, the technical developments relating to defence were 
intimately conditioned by the expansion of industry. The l'I'Iinistry estimate that if the 
industrial development and expansions in educational and other spheres, as envisaged in 
tt.e report, came about, then, as a rough estimate, the defence requirements will be from 
5 to 10 per cent. of the civil demand, for scientific manpower. 
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CIIAPTER n 
Assessm~nt of r~qnirements f 'r Scientiftc 

111:d Technical M~upower 

1. Our terms ofref£>rence being somewhat wide ani! broad-basl'd raise a large number 
of issues, directly or indirectly. ?.!any of t],ese sl'en;ingly diwrse issues are basically 
inter-related and represent but ''arious fac<'ts of one single problem, namely, the removal 
of the present shortage of sci£>ntific and technical man-power. However important these 
L«Sues may appear to be individually, we Lave necessarily to consider all of them together 
as parts of the wider problem. 

Assessment of the requirements for Scienrific and Tec~nical /'.fan power. 

2. The first part of the Terms nflkference requires that we assess" the requi: _ 
for different grades of scientifi~ ami techuical rna npower, taking a comprehensive view over 
a period of the next ten years, oft] e neecls of Government (civil and defence) of teach

'ing and research and of industry, agriculture, transport, meclicine nnd other fields depen
dent on the u,;e of scientific and technical manpower." The number of subjects to be 
covered in the assessment being quite large, we have found it convenient to consider all 
national activity which requires scientific manpower under two principal groups, viz., 
'Industries ' aud ' Government nnd Governnl<'nt-sponsored Dl'partments '. Such a 
grouping has certain obvious advantages, especially in that it enabll's us to consider to
gether, closely allied activities requiring scientific manpower for industrial enterpri~es
whether privately organised or state-owned-require certain well-defined types of per
sonnel possessing varying degree of academic qualification and practical training. For 
convenience, agriculture, transport, medical and public health etc., have been considered 
under Government and Government-sponsored D£>partments since all the8e activities 
have a public utility value and are generally carried on by or sponsored by Government. 

lnda<tries 

3. In all industrially advanced countries of the world Industry is by far the largest 
employer of scientific and technical manpower. The reverse is the c~se in India for 
obvious N".asons and Government is at present tho larg<'st employer of Scientific Man
power. The pcsition will, however change as the country's industries d!'\'elop on an 
adequate scale. \Ve have in this section encl<'a,·our<'d to assess tl>e r<'quirements for 
scientific and technical manpower nf over ~0 principal indnstrie!'-Hea,·y Chemicals, 
Pharmaceuticals and Drugs, Soaps, Oils and Fats. Paints and Varni>l>l'S, Plastics, Sugar 
and FermPntation, Cement, Paper, M<'tnllurgy, Mining, Fuel and Carbonisation, Textiles, 
Leather, Engineering etc. Facts and figures have often been marshall£'d to show that 
India is industrially backward. This is undoubtedly so, considered in the broadest 
sense and in comparison with the more progressive countries of the world. But as in 
the case of all generalisations there are exceptions to this statement also ; and the ex
ceptions in this case are many and important. In certain fields the industrial develop
ment has been considerable whereas in ntherR much lee-way has yet to be made. The 
last Great \Yar gave great impetus to Indian Industries and the country now produces a 
considerable portion of her requirements for various consumer goods such as textiles, 
~oaps. leather, paper, sugar and alcohol. paints and varni>hes, drugs, rubber goods, 
hy<lrogenated oil•. cem£>nt etc. Iron and steel are also b£>inl!' procluced in considerable 
quantities. It is however true that in respect of some of these industries, the develop
ment has not been commensurate with o~· rr pidly growing needs nor with our potential 
resources for development. 
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~- The followlng figures furnished by the Indian Labour Gazette, February, 1949, 
:elatmg to the employment of industrial labour in the country during 1947 may be of 
mterest in tllis connection. 

TABLE I 

Average daily number of factory workera in different induatriea during 1947 (Divided India) 

Industries 

Government and local fund factories 
T~xtilea . 
;Engineering 

ltlinernls and MPtala 

Food, rlrink nnd tobacco 
Chemicals, dyt'a, etc. . 

"' ood, at one o.nd glass 
Gins and Jll'f"BI'e8 

Skins and hides 
Paper and Printing 
Miacelhr.neoua . 

Total 

f- (The above statement excludes the labour employed in 
States. A factory is taken as an establishment employing a 
above). 

No. employed 

2,79,166 
9,71,665 
2,00,188 

83,708 
1,40,401 

94,169 
87,788 
16,721 
29,887 
54,307 

2,49,501 

2·2 millions appro:z. 

East Punjab and Indian 
labour force of 20 and 

5. From the basic survey report, we observe that the development of Heavy Chemi
cal and Engineering Industries, bas been poor. These two being ' key 'industries feeding 
a large number of other subsidiary industries, the development of the latter has also 
suffered thereby. India's production of heavy chemicals-sulphur c and other mineral 
acid.s, alkalis, chlorine, soda ash, ammonia and ammonium sulphate, inorganic salts, etc., 
is small and falls far short of r' quirements. Except for the production of aluminium 
and alkali chlorine, the Electro-chemical Industry has also made very little progress. 
Several large heavy chemical and electro-chemical projects have, however, been planned, 
some of which, notably the Government of India's large fertiliser and chemical factory at . 
Sindhri, are under execution. Another fertiliser and chemical factory has recently gone 
into production at Alwaya. 

6. Although India produces nearly 60 per cent. of her requirements for pharmaceuti
cals and drugs such as tinctures, extracts, galenicals, vaccine and sera, Fhe has made little 
headway in the manufacture of synthetic chemotherapeutic products, vitamins, hormones 
and antibiotics which represent mile-stones in the ccnquest of dii'ease. This is chiefly 
due to the absence of a well-developed coaltar distillaticn ar.d dyesh.ff intermediates 
irdustry._ Lack of concerted and co-ordinated re•carch in dn:gs is also largely reFronsi
ble. Both in the range of products and their prcducticn, cngir.ening irdw;tries in the 
ccuntry have shown little prcgreEs. At pteEcnt theEe ir.~\'Ftiics arc ccr.firrd to jcbbing 
and constructional works, small scale manufacture of Wires, nuts, and bolts, pvrops, 
electric motors tramf01mers, incandescent lrrrps and a fc w otl:er electrical items, certain 
items of minor'industrial machinHy Fuch as n;garcar.e crmhers, oil mills, textile spinning 
names ettk--Aircraft and automobile industry, ship-building, machine-tool industry and 
electrical industry are still in the process of establishment. 
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7. In contrast to and notwithstanding the present position of ' Key • industries, 
various consumer industries have made fair progress. India produces generally the larger 
part of her requirements for most of the important consumer goods and has also built 
up a small export trade iu several of them. 

8. A number of scientists, technologists, engineers and other categories of personnel 
are employed in Indian industries but tle present state of the pattern of employment 
of the personnel in relation to the nature ol the industry and production is generally not 
well-defined. However, wherever possible attempts have been made in the Survey Re
port to arrive at "Certain relationships between the pattern of employment of manpower 
and the industry. While we do not subscribe to all that has been stated in the Survey 
Report, we are of view that the assessments have been made generally on the right lines 
and the figures arrived at iu regard to " production to personnel ratio " are of the right 
order. 

9. Against the background of the present state of industrial development, a picture 
of the trends of industrial development of the country during the next five and ten year 
periods has also been presented in the Survey Report. This picture is based both on the 
factual data obtained during the survey and the various developments recommended by 
the Industrial Panels set up by the Government of India sometime ago. We need hardly 
atress here the necessity for our accepting generally the suggestions made in the panel 
reports rather than the actual plans of the existing industries as the basis for purposes of 
assessment of requirements for scientific and technical man-power. During the survey, 
it was observed that industrialists had not decided on their development projects, for 
various reasons. That the Government of India had not till that time clarified their 
industrial policy* also provided grounds for the reluctance of the industrialists to indicate 
their future plans. There has consequently been many a gap in the data obtained during 
the survey. Furthermore, the expansion plans of the existing e.;tablishments would not 
anl could not fully account for the overall development that would be required. The gap 
could only be bridged by taking note of the plans proposed by the Industrial Panels .. 
It may be contended in certain quarters that the development plans of the Industrial 
Panels, at least some of them, are too ambitious and perhaps far removed from tho reali
ties. We do not subscribe to this view. In the matter of industrial development of a 
country like India whose potentiality is great and the need for development urgent, plans 
have to be ambitious and planners adventurous. In the context of our present work 
especially, we have to take a most optimistic view. 

10. Further, in accordance with the Government's industrial policy all the industries 
have been classified into three categories. The first category comprises industries, which 
are either state monopolies, or in the further development of which only Central, Provincial 
and Indian State Governments, and other public authorities will participate ; the second 
comprises such items in which both the state and private initiative will be allowed to 
participate, the planning and regulation of their development being however, vested in 
the Central Government. The last category of industries has been left entirely to private 
enterprise to develop. It has also been envisaged that wherever private enterprise fails 
to play its part the development of such indUB~ries will be taken up by the Government. 

We, therefore, believe that the Industrial Panel reports provide the best blue-prints 
obtainable under the existing circumstances. We also observe that whatever industrial 

~ Govemmen' have Iince announced •hoir induotri.d policy. 
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projects have been decided upon either by the industrialists or by Government are 
generally in accordance with the plans drawn up by the Panels. From the information 
furnished in the survey report, it will be observed that large-scale developments have to 
take place in the ' Key ' industries, such as Chemical and Engineering Industries, in 
order to accelerate the development of numerous other industries. Fertiliser production 
will have to increase several times in order to make the country self-sufficient in the 
matter of food. Pharmaceuticals and drugs industry, the scope of which is at present 
limited, has to expand to include synthetic chemotherapeutic products, vitamins, anti
biotics and other latest developments. Engineering Industries will have to be organised 
on a large snale and geared to the multifarious requirements of the country for an all
round development. In the matter of consumer industries India is yet to exploit all 
her raw material resources, not only to meet in full her requirements for consumer goods, 
but also to expand her export trade in these commodities. 

II. In Annexure I we reproduce from the survey report a comprehensive statement 
indicating the main features of the present state of industries in the country and their 
possible scope of development .. Ali regards the latter, we have indicated in column 3 the 
additional production now contemplated either by the existing industrial concerns or by 
the Government and in column 4 the various targets of production recommended by 
the industrial panels. 

It will be observed that the various development plans cannot be classified strictly 
into those relating to the next five and ten year periods separately, as we cannot, at this 
stage, foresee the pace of industrial development in the country in the years to come. 
Such a classification may not also be absolutely necessary, especially since we have to take 
a comprehensive view over the next ten years period. Besides, it is also likely that at 
least some of the five-year projects may well extend beyond this period in the course of 
execution. We may, therefore, consider all the development plans relating to the next 
five years as coming into fruition between the next five and ten years, depending on the 
pace of industrialisation. 

12. On the basis of available data relating to production, personnel and other factors 
for each industry and from a detailed consideration of its technical aspects, an assess
ment has been made in the survey report of the requirements for scientific and technical 
man-power. A consolidated statement indicating, industry-wise, the requirements for all 
categories of scientific and technical manpower for implementing the various industrial 
development projects will be seen at the end ofthis report (Appendix II). 

13. We are of the view that although the requirements for Scientific and Technical 
personnel as assessed in the Survey Report are generally of the right order, certain cate
gories of personnel, as for instance Physicists, who would be required in much larger 
numbers as and when certain new lines of manufacture like Scientific instruments not 
envisa11ed in the Sutvey Report are developed have not been given the importance they 
deserve. The requilements for geologists also will be greater than what has been esti
mated viz. 100 especially because the work of the Geological Survey oflndia as carried 
out tili now leaves much to be desired from the national development point of view and 
organised industrial enterprise will have to play an important role in the survey and 
development of the mineral resources of the country. 



14. We assess the total requirements for SciPntific and Tcchnicall\Innrower for the 
industrial development of tho country during the next 5·10 year period as given below:-

Cate-gory 

Engineers of all C"ategories 

Chemists and Chemiral Tcchnol<'gista 

Fual and Furnace Te<hnologists 
Physicists 
Geologists 

. Chemists and Refmetory Trcl.nologiste 
Metallurgists and lletall.1rgical Engineers 
TextilE' T~bnolClgists 

Glass TC'Chnolo~i!-ta . 

Leather Technologists: 
Botanists . 

Diologista . 

Doc::tora • 

TaBLE: II 

Nll. requ.in:od 
Senior Junior 
grnde ~rnde 

7,950 9,100 
2,6f>O 2,300 

280 
600 
300 (100 

Fieldm•n) 
130 110 
690 820 
570 820 
ISO 230 
250 400 

2 
20 

ISO 

(In the above, Senior Grade comi<t• of per>onncl ";t h degree in engineering, tedmo
logy and other professional com,-es as th rrininwm academic q~:alificaticns or scientists 
with post-graduate qualifications ; the J," ior gwde comists of per>onrel who are gradu
ates in science or hold diploma or licentia:e>Lip in. engineering and technolcgy). 

Government and GaL·ernm~nt sponsored Departments 

15. In a wide technical sen'e all prcrr£>s;;iye govcmm£>nts r£>s£>mble huge organised 
industry in as much as their acti,·ities c xtc-nd fur bc·yond the normal admini;;trative 
spheres and include numerous actiYities crlculatcd to be of dir£>ct and indirect service and 
benefit to the people. Organi;;ation and n:aintc·nance of public health and medical Fer
vices, construction of national highways, roads, lH iclges and inigation pwjects, power 
generation and transmission, promoticn of agricultural and industrial development, 
planned utilisation and con;;ervation of r.a tiona] resources and promotion of higher scienti
fic and technological education and reseanh are among the most important of the activi
tias of a modern government. As a cm:ntry tends towards sociali>m, the activiti£>s of 
its government progres.,iYely increa;;e. Such matters as tramport, communications, fuel, 
power etc., which are otherwise left to individual or priYale entcrpri'e are brought gradu
ally under State control and manaeemcnt. In all goYemmcnts th£>refore numerous 
departments or establishm£·nts are c-reated to cl:sd.arge the<e pro<luctive functions re
quiring the uHe of scientific and tcclmica] man-power. Cons£>qeently, Goverrm~nt and 
Government-•ponsored Departn:ents are alw tLe largest employers of scientific and 
technical talent. 

16. We deal in this section with the scientific and technical actiYities of the Central, 
Provincial and Indian State.<' Governments and attempt to assess the requiremPnts for 
scientific and technical man-power for the dcvelnpmentofthcse activities during the next 
five year period. It is well known that under the present set-up of the country, certain 
subjects, viz., Communication , Railway Transport, Broadcasting and ~efence are 
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!he di~ect c?ncern of and are managed by, the Central Government. Evf'n in other sub
Jects m whJCh the Provincial Governments are autonomous, the Central Government 
exercise powers of direction and co-ordination of the activities of the Provincial Units. 

17. Considered department-wise, the activities of the Centml and Provincial Govern
ments closely follow a common and well-laid out pattern. For instance, all Public Health 
activities comprising establishment and maintenance of hospitals and health units, 
manufacture and distribution of vaccine and sera, training of public health officers 
sanitary inspectors, midwives, nutrition survey etc., are the concern of the Department of 
Medicine and Public Health in the Province as wPll as in the Centre. Construction of 
roads, bridges and buildings, plannin" and execution of irrigation projects and all other 
civil engineering activities come und~r the Public Works Departments. Similarly soil 
survey, seed multiplication and distribution, plant protection and quarantine, distribu
tion of agricultural implements and manure, development of important varieties fall 
within the p!irview of the Departments of Ag-riculture. Along with activities directed 
towards the general industrial development, som · governments participate directly as 
well in industrial enterprises, and we have already taken note of these activities under 
' Industries ' in this report. 

18. In the Survey Report are out-lined b·iefly the activities of about 20 Government 
and Government sponsored Departnwnts indicating the lines and scope of their activit!es. 
How important these activities are from our point of view will be seen from the followmg 
rather incomplete table showing figure~ of present scientific and technical personnel em
ployed in Government and Government-sponsored Departments. 

TABLE III 

Name of Department 

Posh; a11d Tele,!ll'apl18 
Me~orology Dcptts. 
Civil Aviation . 
Rail TrnnPport . 

lfercantile Marine 
Roads Orgnnizntions . 

Port TruPt Administ rntion . 

Rn.dio and Broadf'asting • • 

Public Works Department including C\\TNC and Multi purpose Pro
jel'tS . 

Electricity Deportment~ 

Dot-tt. of SC'i~ntific RPflearch including tbe C'ouncil of Scientiilc and 
ltaduRtrial Rel'learroh• • • • . . . . · 

Defence Estnb!ishments 
Educntion Deptts. 
Coology and Mines Deptts. 
llerliral and Publi(· Health Deptts. 
DepnrtmPnt~t of JnduF;trics, Civil Supplies and DeYelopment 
:Lepartment. of Revenue . . . . . . • 
Dcvsrl mt::llt.Jo~ of Agriculture including the Indian Council of Agriculturol 

Ht~search . · 

TOTAL • 

Gazetted 

631 
150 
331 

1,n8 
48 
27 

353 
43 

2,101 
483 

149 
2,804 

2.59 
171 

1,655 
740 

21 

1,469 

12,473 

No. employed 
· Non- Total 
gazetted 

1,100 1,631 

1,450 1,600 
18 349 

1,476 2,614 
48 

59 86 
45 398 

266 309 

6,759 8,860 

1,300 1,783 

890 1,039 

3,011 6,815 
127 386 
49 237 

1,755 3.410 
724 1,464 

84 105 

3,798 '15,267 

22,Ull 35,384 
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1!1. A large number of national reconstruction projects have been contemplated by 
the Central, Provincial and Indian States Governments, some of which are already in the 
course of execution. The survey report describes the main features of these development 
projects, bringing forth in particular the objectives of these plans ; and it is, therefore, not 
necessary for us to dilate on them here. We should, however, like to observe that the 
most important of these development plans are the construction of several multi-purpose 
projects and national highways, establishment of health centres and extension of medi
cal facilities to rural population, hydro-electric generation, transmission and distribution, 
improvement of the agricultural prosperity of the country, establishml'nt of National 
Research Laboratories, and Higher Technical Institutions, promotion of basic education 
of the masses etc. Considered purely on the basis of the financial implications of the pro
jects alone, which are estimated to cost several thousand crores of rupees, one is impressed 
by the magnitude of the projects and their requirements for scientific and technical man
power. For the organisation of Defence which is per hap• of the greatest impcrtance to 
the country the need is for the expansion of all the three Arms on right scientific lines and 
the strengthening of the scientific and technical side of the ' Defence ll!achinery '. We 
have had the benefit of discussing with the Commander-in-Chief and other senior officers 
of the Defence l\!inistry the various questions relating to the re-organisation of the forces, 
with special reference to the requirements for scientific and technical 
man-power. 

20. Mainly on the basis of the data. furnished by the Departments concerned, an 
assessment has been made in the survey report of the requirements for scientific and 
technical man-power for Government and Government sponsored activities. "\\'e gen!'ral
ly accept the assessment made. In the case of Defence the necessary details being not 
available the assessment has been based on certain technical considerations, and is given 
in the Survey Report under two heads viz. Requirements for the normal expansion of 
the Armed Services and Anticipated Requirements in the event of a first class national 
emergency. We are of the considered view that if the Defence Organisations of the 
Country are to be re-organis!'d Along proprr lines the requirem1 nts for scientific 
and technical man-power are considerable and will be of the order as indica. ted 
under the former head above. It is, however, suggested in the Survey Report 
that in the context of drawing up a forward plan for the dev!'lopment of 
educational and training facilities in the country the latter estimates may be taken 
into consideration eo that our resources might ultimately be developed to the extent of 
being able to train the requisite man-power in the event of a national emergency. 
We support this view. 

A consolidated statement showing departml'nt-wise the requirements for scientific 
and technical man-power during the next 5-year period will be seen at the end of the report 
(Annexure III). We should like to mention here that in the case of Medical and Public 
Health activities only a few of the Provinces and States have furnished their plans ; and 
even these are incomplete in many respects and barely touch the fringe of the problem. 
Consequently, we have had to consider in detail the Health Development Scheme,-a 
most comprehensive plan drawn up in 19!6 by the Health survey and Development 
Committee (i.e., Bhore Committee) of the Government of India.. The Survey Report 
indicates the requirements for Medical and Public Health personnel both 
for such of the Provincial plans as havA been received by us, and the Bhore 
Committee's scheme, separately. We consider that the requirements of personnel for the 
implementat"on of the Bhore Committee's recommendations should be taken for 
p~ of thia report. 



, 21. We estimate that the requirements for soientific and technical man-power for 
Government and Government-sponsored activities during the next 5 years are as follows 

Cot..gory 

Engineers of all cote~ories . 
Chumists and Chemical 'J'eclmologists 
Fuel and J.~urna.co Technologists . 
Metallurgists and Motallul'gical Engineers 
Glass aud Ceramics Technologists 
Geologists and GeophyBicists 
Textile Tcchnologist8 
Leather Technologist~ 

Artchitects 
Physkists 
Botanists . 

Zoologists 
Biologi&ts . 
Agricultural ~ciuntist.t• 
Dairy Technologist·& • 

:\Iathematiciuns and Statisticians. 

Doctors 
Non-medicnl ptm~onn("l (NtuHt>~) 

Science 1.'eachcn. : 
Post-gradunttJ 

GradullW.S 
Intennedia.tot. in Science 

TABLE IV 

Iutennediotet; in Science as Technical Per~::~otmelnff:.tlt• trftin· 
ing. 

Uncla5$iliod ~cicntitic a.ucl Technical pei'l:iOitnl•l 

No. required 

Senior 
Grad<> 

17,300 
3,900 

30 
400 

10 
1,120 

210 
100 
310 

2,800 
900 

1,430 
660 

2,640 
700 

1,560 
19,560 
32,610 

JunioT 
GM<Ie 

19,600 
1,601> 

130 

00 

221> 

610 .. 

Included under ¥bysicists. Chemists. Hoto
nists. Zoologists, Geologists, etc., above. 

16,220 
1,82,300 

500 

:!:l. It i8 to be noted that in the above assessment we have classified the personnel 
required into' Senior 'and' Junior 'grades. This classification will serve to indicate the 
edu~ational standard of the personnel in question. Generally speaking, the senior grade 
staff compri><es graduates in engineering, technology and other professional courses and 
post-graduates in the various branches of science. The Junior grade staff comprise~ 
graduates in science, or diploma holders in engineering, teclmology or other professional 
courses. Both of these categories are required to possess necessary practical or industrial 
training. 

It is abo to be noted that in the Survey Report the requirements for Dentists lmv'' 
boon estin>ated as ISO. This estimate covers only part requirements whereas the total 
requirements for Dentists for the whole country are far greater, which, however, we have 
been unable to assess to an appreciable degree of accUl·acy. Lest au estimate of lSv 
Dentists should create a wrong impression we have thou11ht it best. to exclude the total 
requirements for Denti~ts from the above assessment. 
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Ill!. A summary of our assessment of the requirements for Scientific and Technical 
miUl·power for Industry and Gm·errmwnt. aml Govemment-sponsored departmentR is 
given below :-

EoiinHra of all categorres . 
Ar<hl~ct •• 
Chemioh1 ond Che..Uoal Te<bnologi•'• 
Phyaieiorto 
Metallurgists 
Gla.es and CeramiC'S Technologjsh 
Fuel and Furnace TecbnolC~gish; 
Tuti.le Technologists 
Leuber Teelmologists 
GenlOf!iata ond Geophysicists 
Ysthemet~iana -.nd 8tetitticiene.. 
Bot..u.ta 0 

Zoolcogioto 
B!o!ogi!le • 
~tural!!oienhots 

Dairy Technologiota 
Doctors 0 

SOil·modical personnel (:S.,......) 

Sciouoo Teachtn : 
O:aciaate& in 8ci£DCO 

Intermedi&Ue in 8cicDr.e 

Intermediates in 8cif'nre a1 Tedmi<"til JX'raonru-1 
t.'llela.ifiod Scientific IU!d Tt<hWcal peroonnd 

No. required 

:::it!loior 
Ora do 

25,2SO 
310 

6,660 
3,300 
1,090 

320 
310 

780 
350 

1,420 
1,~60 

900 
1,430 

680 
2,640 

700 
10,740 
~2.610 

16,220 
1,82,300 

600 
3,820 

Junior 
Oradu 

28,7011 

3,990 
:!~0 

150 
~40 

950 

•~o 

ijU 

RIO 
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CHAPTER m 

Review of Resources of Scieuffic and Technical Manpower 
and Re3earch Development 

~. ~aving estim~ted in the preceding chapter the requirements for various grades 
of sCiauhfic and techmcal porHonnel during next 5·10 year period, we now procPocl 
to examine the question of availability of such pcr.-;onnol. We considor the problem 
under four broad heads viz. : ' Engiueerin" and Technolo<>ical "Education ' · • Scion· 

• • '- t:'t_ ~ , 

tlfic Education and RAsearch '; 'Agl'icultural Education and Reseoarch ' • M dical 
Education and R0search. • Tho survey report presAnts a co-onliuated picture of th11 
oxisting educational and research facilities in the countrv in respect of all the· ab()ve 
four categories. An analy~is h~ts beAn made to show tho \·arious courses of study or 
t-raining offl•red in the institutions, tlw annual intake n.nd oult11rn of students and th& 
posit-ion of each institution in the mat-t-er r.f st.aff, equi!>ruent 11nd accommodation. 

Scientific Education ond Research 

2. It is observed that facilit-ies for post-gmdunto educatwu and research in· &ll.l(ill· 
ooring and technology arc almost non-existent. There arc no more than five estab
lished institutions in the whole country which imp:trt. education upto post-graduatfi 
standard ~tnd even thora, the range of subjects covered is lin,ited. Only one institu· 
t-ion offers post-gradu~tte courses in aeronautical engineering, mot.;:;llurgy, int•m1al 
combustion engineering and power cnginollring ; 2 in chemical technology, one each 
in ceramics, glass, sugar technology, pharmaceutic~, and oil tochnology, and 2 i1.1 
applied physics. Most of these po•t-gradJtate eour;;os have been started, f"'irly re· 
cently and the departmflut> are generally in a formatiyo stage a.nd t-he intake and out. 
turn ar& small. 

3. The progress of engineering ecl.ucation h11s not boon unsatisfactory upto 
tho under-graduate or degroo st11ndard. Thora a.re over 23 first-grade engineerin!: 
colleges in the country offering courses in ciYil, electrical and mechanical engineering. 
Recently chemical engineering courses have been organised in fo11r: elech·ical com· 
munication engineering in t-wo; metallurgical engineering in one and highway engineer· 
ing also in one of those colleges. C'.om hincd courses in mechanical and electrical engin· 
eering subjects is a special feature of some of the engineering colleges, especially in 
t-he Northern ancl. \Vestorn Zones. It has, however, to be noted that there is at present 
litt-le scope for sp~cializa.tion in the numurous branches of engineering at the degroo 
or post-graduate stages and consequently, the existing system may be regarded as 
one relating mostly to general engineering education in the three basic branches of 
engineering-viz., oivil, mechanical and electrical. Technological educa.tion has 
not kept pace with engineering education and shows only limited development both in· 
the range of subjetos covered and in the number of institutions providing such courses. 
There are only 8 first-grade inst-itutions in th~ country teaching technological subjects 
upto the degree standard. Of tho""· throe in ... titutions offer courses in chemical techno
logy, two in oil technology, one each in ceramics, glass, pharmaceutics, metallurgy 
and leather, two in mining and three in textile technC'logy. The courses in some of 
theso institutions have been started fairly recently. In the matter of junior engiu· 
eering and technological education up to the diploma standard, the present positiou 
is somewhat satisfactory in that over 45 imtitutions distributed all over the country 
are engaged in imparting instruction in a fairly wirl.e range of subject,; in engineering 
and t-echnology. 



The Survey Report gives in detail the necessary information rehting to the present 
intake and out turn for the various engint>ering and technological courses. Those 
are Aummarised in the following statement:-

~la~~ of lt•cn'ning 
L-- ._ ... 

• EXGTh"EEBBNG : 

Diploma Co=-
Degree and Poet-graduate Co=-

1'EcBNOLOQY : 

·- Diploma Couroee 
Degree aod Post-graduate Courses • 

TABLE VI 

Outturn Admt"-118'ion 
in 1946~4': in 1947-48 

1160 8130 
950 252() 

2UO 510 

320 420 

4. From the above, it will be observed that the admissions in 1947-48 have been 
con.•iderably larger than in the previous years and this increased intake is likely to be 
maintained in the years to come. A number of new institutions have also been started, 
some with new courses of study and training not provided iu other institutions at present. 
Gou>equently the outturn of personnel during the next five years will be greater than 
before. Taking all those factors into consideration, a forecast of tho likely outturn 
c.f various categories of personnel qualifying in engineering and technological subjects 
6vet the next 6 years (1947-52) is given at the end of this report. 

5. !fhe Survey Report gives a detailed account of the present position of each 
institution in respect of staff, accommodation and equipment. From this, we note 
that all the engineering and technological institutions in the country suffer from such 
hanclicaps as lack of equipment or lack of adequate staff or lack of adequate accommo
dation or all the three. This is chiefly due to two factors, viz., 

i) that well-established institutions which have increased their normal intake 
. have not always been at·le to expand t.heir fa.cilities correspondingly ; and 

'ii) institutions which have been started recently have been progressing rather 
slowly mainly due to the lack of funds. 

e a.vaiia.bie facilities in respect of equipment, staff, teaching accommodation 
etc. in many of these institutions hardly fulfil 411% of the minimum requirement-s sug
_gested by the All-India. Council for Technical Education. This unsatisf<•ctory state 
of affairs is having an adverse effect on the standard of education. In our opinion, 
the first approach to the problem of development of engineering and technological 
education should be to strengthen the existing facilities in the institutions by equip
pi:lg and staffing them adequately for the present intake of •tudents and to bring up 
t-he stanuaru of training to the desired level. 

• 6. We also note that little or no research either in engineering or in technology 
ie being carried out at presenL in any of the institutions except perhaps in one, viz., 
the Inuian Institute of Science, Bangalore. The reasons are not far to seek. The 
institutions have. developed only for teaching anu in many of them, the available fa.ci-
1 itie,; ;ue not adequate even for this purpose. The academic atwo&phere prevailing 
in the inotitutious is also anything but conducive to research. The teaching stall' 
of almost a.ll t~e institutions are heavily burdened with routine teaching work and 



are loft with little time for research. · The equipment and other facilities availabfe 
for research are very poor· and there is little collaboration and contact between Indus
try and tho Institutions. Besides, then• aro no resen,rch scholarships or follo"si,ips 
worth mentioning in any of the institutions. Unless these e>.iRting handicaps n.n• 
remove~ no ren.l impetuR can, in our considered opinion, be given t.o en~incorin!! mHI 
mdustrml research. Members of staff should be enabled to find sufficient time to devol<• 
t.o resen.rch 1md suitable research fullowships or scholarships should bo in,tit.u1 or\ 
in each institution. The existing physical facilities with regard t.o staff, eqnipm('nt. 
accommodn.tion etc. should be improved not only for teaching but also for res mr·ch 
purposes and there should bo close liaison between lndust.ry and Educatimml lnst it n 
tions so that tho latter might cater to tho needs of Indnstrv both in the mattM of rP
"earPh and in the tmininl? of personnRL 

Scientific Education and Research. 

B'l-~,:c 8cienti;fic Edumtion. 

7. A large nnmber of institutions lJlore or less evenly dist.rihntel ovc'r tho wi,ole 
eountry provide facilities for basic scientific education up to I.Sc., B.Sc., anrl B.~<·. 
(Hons.) standards in Physics, Chemistry, Mathematics, Botany, ZooiOf!J', Cc,,lc"·'. 
and other biological Sciences. B.Sc. (Hons.) course is ofthreo yea.rs' duration in cert"ih 
univorsities, while in othtlrs, it is only of two years' duration. The outt.nrn of J .Sr.·., 
•md B.Sc. and B.Sc. (Hons.) graduates for 1946-47 is shown bdo.v :--

TARLE VII 

Outturn -·ldmisBioiJR 
in ... 

Jfi.Jli-.Ji mn-18 

Intennediate in licience 19UGO Not known 

~7!10 soon 
(estimnterl) 

B. So. graduate (Pure Scion""") 

IIIII) 1201) 
(~timat~XJ 1 

B. So. (H~n•.) graduates 

8. Almost a.Il tho institutions teaching upio I.Sc. and B.Kc. stand,nd" aro IH>w 
working at full strength, some in two shifts, and no appreciable inerease in tho out
turn of graduates and intermediates in science can he expected from them in tho 1war 
futuro. Anv appreciable increase in the output which might be roqnire<l will h'·"" to 
be brought ~bout by starting new institutions, sinee it i" undor"tood that tho introdue
tion of double shift syslem in institutions where it has not already been introrhwed eau 
only be possible by effecting all-round expansio~1 ~f the in"titutions c~meorn.,d, i.e., 
by providing additionn.l staff, equipments and btulthngs winch ~nay pmct ren.lly '"'.umn 1. 
to startin"' new institutions. It has been noted that even m m>~ny of lho exr;tmg 
institutioi':'s the facilities available are extreme!~' unsatisf<wtory. Tho intake o :;I ud<cn ~s 
into the various oourgeg in these institutioni has increased in rocent ycarH, but ll•"~''' 
has been nu oorrc•pouding increase in t.ho f,~cilities. Clas9 roums a.rc gcnemlly cro"d,d, 
the staff over-worked and there has been no replacement of tho old allfl Ull>crvrce
a.ble equipments nor any addition nuJ-de thereto. We need hRrdl~· stt·esH ),ere tbnt 



The Survey Report gives in detail the necessary information rehtting to the present 
intake and outturn fo1· the various engin<Jering and technological courses. These 
are summarised in the following sta.t.ement :-

~ta,;oord of lroining ._ ... 
il 

ESGD.'"EEBING : 

Diploma. Coursea 

Degree and Poet--graduate Cotm~e• 

TEcHNOLOGY : 

·- Diploma Courses 
Degree and Post-graduate Courses • 

TABLE VI 

Outturn Admis.tion 
in 1946~47 in 1947-48 

noo 8150 
950 252(1 

2UO GIO 
320 42\l 

4. From the above, it will be observed that the admissions in 1947-48 have been 
con.•iderably larger than in the previous years and this increased intake is likely to be 
maintained in the years to come. A number of new institutions have also been started, 
some with new courses of study and training not provided in other inst-itutions at prosent. 
Gou.equently the outturn of personnel during the next five years will be greater than 
before. Taking all those factors into consideration, a forecast of tho likely outturn 
of various categories of personnel qualifying in engint>ering and technological subjects 
6ver the next 6 years (1947-52) is given at the end of this report. 

5. !fhe Survey Report gives a detailed account of the present position of each 
institution in respect of staff, accommodation and equipment. From this, we note 
that all the engineering and technological institutions in the country suffer from such 
handicaps as lack of equipment or lack of adequate staff or lack gf adequate accommo
""•'nn or all the three. This is chiefly due to two factors, viz., 

(i) that well-established institutions which have increased their normal intake 
. have not always been al-le to expand their facilities corr.,spondingly ; and 

(ii) institutions which have been started recently have been progressing rather 
slowly mainly due to the lack of funds. 

The a.vaiiabie facilities in respect of equipment, staff, teaching accommodation 
etc. in many of these institutions hardly fulfil 411% of the minimum requirements sug
gested by the All-India Council for Technical Education. This unsatisfactory state 
of affairs is having an ad verse effect on the standard of education. In our opinion, 
the first approach to the problem of development of engineering and technological 
P.ciucation should be to strengthen the existing facilities in the institutions by equip
pbg and staffing them adequately for the present intake of students and to bring up 
r,he stu.ndard of training to the desired level. 

. . 6. We also note that little or no research either in engineering or in technology 
is being carried out at present in any of the institutions except perhaps in one, viz., 
the Indian Institute of Science, Bangalore. The reasons are not far to seek. The 
institutious have. developed only for teaching and in many of them, the available faoi
litias a1·e not adequate even for this purpooe. The academic atmosphere prevailing 
in the inotitutions is also anything but conducive to reoearch. The teaching staff 
of almost all the inst-itutions are heavily burdened with routine teaching work and 



are loft with little time for research. The equipment and other facilities avail!tbf<> 
for research are very poor and there is little collaboration and contact. bot \leon Indus
try and the Institutions. Besicles, there are no resen.rch scholarships or fdlc>~•si,ips 
worth mentioning in any of the instit.ut.ions. Ur.less these '"i~ting lumdie:q" ar,• 
ten1oved no real impetus can, in our considered opinion, be given t.o cw~inPnr ;nS! and 
industrial I'esearch. Members of staff should be enabled to find sufficient timo to d!'vot ,. 
to research ;mel suitable research fullowships or scholarships should b~ inst it ut nd 
in each institution. The existing physical facilities with regard to stalL <'quipnu·nl. 
accommodation etc. should be improved not only for toaching but also ro•· res "'rch 
purposes and there should be close liaison between lndust.ry and Edu<·al ioual Ins! ilu 
t.ions so that tho latter might cater to the needs of Ind11strv both in the matt~r of r~ 
search and in the tmining of p<lrsom•el. · 

Scientific Education and Research. 

Bqqic Scient~iic EduCJJtinn. 

7. A large number of institut.ions wore or les~ evenly dist.rihn te I O\'''' i·lw "! ,,.],. 
eouut.ry provide facilities for basic scientific education np t.o J.Sc., ll.Sc., nwl B.f'<·. 
(Hans.) standards in Physics, Chemistry, 1\iathemat.ics, Bot.any, Zoolo;:'y. c;,.,,Jc,.,. 
and other biological Sciences. B.Sc. (Hons.) course is of thr<><> years' dumtion in"'"!,,;,. 
universities, while in others, it is only of two years' duration. The out turn of f.S<· ·_, 
tmd B.Sc. and B.Sc. (Hons.) graduates for 1946-47 is shown bPlo"' :--

TABLE VII 

Intermediate in 8cience 

B. So. graduate (Pure Scieoet"d) 

B. So. (Hon•.) grRduates 

Outlum 
in 

T!I.Jti-.Ji 

Arlmi.~sivll-" 

"' '''l'i. n· 

liJliGO ~ot knf)Wil 

.J7UO S(lnll 
(t':>limnted) 

llnu l:.!O+l 
( Ot!timatf'.fJ 1 

8. Almost u.U tho institutions teaching upto I.Sc. and B.Sc. stancl;mJ.-; aro nn'" 
working at full strength, some in two shifts, and no appreciable inereaso in t lw out
turn of graduates and intermediates in science can he expected from tiH•m in tl11• """~' 
futuro. Anv appreciable increase in the output which might bo required will h;. , . ., t<• 
be brought ~bout by starting new institutions, since it is undorstood that the introdue· 
t.ion of double shift system in institutions where it has not already !wen intm<hwod •··'" 
only be possible b~' effecting all-round expansio~1 ~f tho !n"titutions c~mcnrn•,u, i.< ., 
by providing additional staff, equipments and bmldmgs wluch ~nay pmctJcally "".'''unt 
to starting now institutions. It has boon noted that oven m m"n~- of tho ''Xhllllg 
institutions the facilities available are extremol~·unsat isfac!ory. T!to in1 al;e o ,. :mi-n:~ 
into the various oours"s in these institution'! has inerl'a.'lod in wcont ~·caro<, but. ;_J,,.,... 
has been no oorrusponding increase in t.ho f,~cilities. Class room' <>re ~cacrnlly r:rm1 d ,rf, 
tht'l staff over-worked and thero has been no replacement of tho nhl aacl ucLer\'lce 
able equipments nor any addition ruade thereto. \Ve need h!lrdl)· •tn·>-' lwre tbrn 



if basic scientific education in the country is to be m>tintained at the requisite standard 
all these deficiencies should be first removed. There is need for more than passing 
reference to the condition in "·hich teachers are workb.g in these institutions. Al
though in some of these iustitution.~ ~orne limited faciJit.ies for research are available. 
t,ho staft'is so he:wily burdened with routine teaching work-25 hours per week or more 
---that they find little time for research. ·The condition is much the same in some 
of the ooll~gcs which offer Honours and Post-gra.duate courses in addition to under-gra
•luo.te courses. The s,~hry sea.los H.re f:tr from s:tti~factory. ln some cases they ate 
ridiculously low. Thero is grmoral <liscont. ·nt amongst the members of the stn.ff, and 
the institutions. we undor~tan<l, are tindinjl it. incr!l~t~inglv <liffict•lt. to a.t.trn.~t quali· 
tied teaeh~r"-

Higher 8cie11t~fic Educat-ion arul Rrsea.-ch. 

8. Although research is intende-d to be covered separately according to our terms 
of roference, we find it necossar.v t.o link up Higher Scientific Education with Research. 
Higher Scientifil.' Education andRasearch go together fi.Ud the right combination of teach
ing and resear!.'h work is one of the distinguishing fuatures of the University-specially 
in India, where tho universities are primarily responsible for Higher Scientific Edu
cation. Then' are at prosont 25 universities in the conn try of which seven aro still 
in a formative st11.go. In some of t.he Tndian Universitie&, M.Sc. degree is obtainable 
maiulv hv research; in somo others, either by research or bv examination and in tho 
rilHt b~· b~th. l\Iost of the universities are ~ainta.ining departments for post-graduat(l 
education and research in the various branches of ba•ic sciences--Physic•, Chemistry, 
Mathematics, Botany, Zoology, Geology and other biological sciences. Some of 
these Post-graduate Departments are fast growing into active and important centm" 
of re'>earch. But there have slways been a. great many bottlenecks in the de-vclop
ml'nt of research at uni,·ersity rt>seareh centres and we shall refer to this at a later stage 
in the report. The Snrvey Report gives a. detailed account of the variou~ fields of 
rasearch in which the University Departments are engaged. In addition to th~ 
Post-graduate Departments of Universit.ies, a. number of first-grade science colleges, 
.,ither affiliated to the tmiversit.ies or directly maintained by them, have facilities for 
post-graduate re,oarch and training which though at present not quite satisfactory in 
all re;;pects are capable of being developed especially for the training of rosearch worken. 
The following io a brief review of the present state of rese~.rPh a1. nnivt>rsity rest>arch 
nentres and the spoeial tield>~ of research engnged in. 

In PhyaicB, spectroscopy, atmospherics and wireless, crystal phy~ics, Raman 
Effeet. and ultra.~onics are gen~rally cO\·ored hy most of the nniversities. F'acilities 
for sp..,cialise<i re"'"'rch in Nuclear PhysiPs <tre available at. ono university research 
rentre. 

In Chemidry, plant product;;, colloids. dyes, and intermodiatco, general physio»l 
t:h.,mistry, inorganie chemistry, applied chemistry, ph~t.rmaceuticals ann fine chemicals, 
.-oaps, oi!H :md fats ><ro the suhjects r.f research. 

Excuptiug >Lt 2-3 imt.itution' :\hthomatical ro•earch is being gradually t'tl 

Jo;;a.ted to tlw background. This, in our opinion. is really unfortunat'l in that tho great 
t.radition India has all along had in the fiold of ~fathematics i~ not being maiutP,ined. 
The vrasent scope of work in the field is limitod and relates chiefly Ito the theory of 
functions, 7eta-function of Rieman, configuration of spaces and mathoma.tioal aspect!; 
uf monopoly •md imperfect competition and o.pplie d mathematics. Facilities fo1· 
post-graduate educa.tion and rosearch in geological sciPnces are a.vailable at five of thf' 
university centres. 



. Iu Bolauy, re"""rch in cytogenetics, syHtematics, murpholog), mrcro 1Ho'ug1 
" generally being carried on at ntanv of the nnh·er,itv msearch r:ont ru:. 
An important dovolopmont in tho field of bot;mic~.l resoaroh, howenr, is the Jn-;titnt" 
of Palaeo-Botany, which has recently boen established at J,ncknml'. 

In Zoology, vertebrate zoology, embroyology and marino hiolol'y aw tl11• spt>citd 
fields of research. It is to be notod that of Jato Appliotl Rosoarch ;, n·coi,·ing nonsidl'l'· 
n.ble attention at a la.rge munbor of university research contn•s chiefl1· duo to tho i111 

petus given to it by the council of Seientifie ><JH\lndush·i"l Ros<•ar·ch. .\ larg-e nntnbor 
ofr?soarchyroj?cts-over :lO? spor~~oro<l by C.S.l.R. aro 1t1. !"'"-"'"t iu opor"tinn at 
varrous unn·ors1ty laboratortes. I ho>o r·pscar·ch projocts i>osl!le>< Pontril!lll in•· 
to the development of Indian industries rtnd 1o sci11nlific knowlerl!!" ,,.,. fulflllin~ 
a very important nee<l, namelytho tra inin~ of roscarc·h workm·s. 

9. Research work currier\ out at uni\'('rsities n"l"·e~l·nts but ont· usp<·d nf rt'"'ardt 
development. Tu order to complete the pie!. HI'<' of sciE'nl ifie and inrluMriul J'('f!Carrh 
in the country, we have to refor to the aeti\'itics of «w·oral special ins I itntions 1tlso, spP
cial in the sense that unliko the uni\·crsity institntim", tll('sn do not onlinnrih· ca1!'r 
for rontinc post-graduate teaching of schohtrH for high<'t' <legt'<'<'H or· diplomas l;nt nrP 
whole-time research establishments. In the context of Higlwr Hcientific Edncat.ion. 
however, these special instilcutions have their own impDrlancc in l hat num~· of thelll 
function as research training centre" and rrlso provide fneilities for l'e"enrch olmlenle 
to work for higher post-graduate degrees of nniwrsitics. The chi~!' cpntrps of "'ie>;lifj,. 
and industrial research in tho noun try at present. are, the Indian lHHti1ute nf :-<eit•nt•••. 
Bose Research Institute, Indian Association for the cnltin11 ion of ~<'it'll~t·, TaLL Tnstituk 
of Fundamental Research, and the National L~horatorics of tho C<>nllcil of ~cic·ntitk 
and Industrial Hesearch that aro in the prnre's of cs!ahJi,hnwnt. Tlwrc an' nl"o 
several othor rosearch institutions meant specially for eert.ain speeitie bmnclJCs ,,f Rdrnc" 
and t.echnology such as solar phpics, jute, lac, fisheries, de. which nrc impnrtnnf, 
in themselves. The Indian Institute of Science co1·ers a \doiP mngc nf suhjc,·ls tin· 
research-Physics, gonoml and inorganic clremist.ry, organie clwmi..;try, physirul chi'· 
tnistry, bio~chen1istry, aeronautics, anrl rmnmnnication <'n~ilwering. nc~('rHf'h fHd
lities in metallurgy, internal combustion <>nginr<'ring and power ellgillcering lll'f' •lill 
in the development stage. The institute iH p!lrhnps the oldest anrl the h<'><t cquippe<l 
whole-time research institution in the country nt pres!'nt and tho lines of t'<'S<·ttr<·h in 
the various branches of science have been doecrihed in the survey r~port.. Exc<•pting 
Nuclear Physics all other branches of PhysiCR aro cov<'t·ed in the Phpi•·" Dh·isin11 • 

Besides General, Inorganic, Organic and Physical ClwmiRtry. tho Ch<>mi,try Division 
specialises in fermentation tecl~olo~y. The . Bio-~hemi~1 ry Didoion sp<:cinlise• in 
food and nutrition problems, samtatwn chmmstry mrludmg \\ater sewal!o and tradt' 
wastes soil sciences imd enzyme chemistry. An important. aspect of rcs.•arch develop
ment i~ the Institute is industrial research which i:.; of late receiving considerubl!l at!t·n· 
tion. A lai·ge number of research Achemes of indu.<h·ial importance >pon~ored hy the 
Council of Scientific and Industrial Re,earch, problems bearmg on plastu'N, catalytic' 
synthesis, synthetic drugs, electro-chemist~y, vegetable oils and fats and indu•triHI 
fermentations are bein<> investigated and m many cases on a pilot plant scnle. Tlw 
Departments are equipPed with all the u~it process plant:< and pilot plants have "h~<'n 
constructed for the development of certam prooesscs. A note" orthy feature 01 t h<: 
Fermentation Chemistry Section is the Nation.al Collection of TYI,le Cultn~.. Tlw 
Institute functions as a first-rate research trammg centre and proVIdes faellltlc• for 
over 120 research workers. The Bose R<'senrch Institu1e is "do':otcrl to .the. fulll'r 
invf.stiga.tion of t.he many ever opening problP111.• of the wscent ~CIPn~e which m<'lu<k 



b·.,th lifu :>ml nou-lifo wtth the applict<tion of met.hods of science to pwblems of agricul
itll'0, inrlustr~· and merlicinc ". Tho specialised branches of research carried on are 
l'it?<ie< anrl Rio-physics, Plant Physiology, Plant breeding and cytogenetics, 1\ficro
l,iolog.v fl.llU Anthropology. Tlw lines of research in each of these branches arc described 
in th~ :'iun·ey B,cport. The Tt\ta Institute of Fundamental Research which has started 
J'omctiooin~ recentl.v Hpecialiscs in theoretical physics, experimental Physics, nuclear 
Phy<ieo. ,\f tllwlllalie" ami ad_.anced statistics with special reference to the study of 
ecHtnic mrliation, quant urn mechanics and theory of elementary particles, nuclear 
physic,,, de. Tlw ln<tituto is very well equipped for investigations in these fields and 
••specially in Co;mic l~ays and Nuclear Physics. It is also one of the centres of Atomic 
l:."""'rr•h ancl will short.ly have a high-energy Betatron installed in its laboratories. The 
h l>·ll'alllri"·' of tlw Indian Academy of Science•, Bangalore, which are in 11 formative stngc 
"i pn·'<·nt and will Rtart functioning soon, will cover research in Physics, Crystallography 
;111d :\hH>raloe:v. BPsidcs the nbove, there are 8 more research institutions-The Solar 
l'hysie,, La h~>i·atnr~·, The Ccnt.rall\Iarine Fisherie.~ Research Institute, The Lac Re
,,.,,. .. Jt ln<t itut<' .. Jut.0 Tochnological Laboratory, Cotton Technological Labomtory, 
fnslilui<' of Pahl!·o-hotancinl Research, Forest Ucseanh Inslilute and the Nutritioil 
I t<'·l":ll'<'h Lahomtmy which are meant for research in certain special branches of science 
"'' (.p..Jnwl"g.\'. The Sm·v<'y Report gives in detail the aetivitiPA of each of these ins-
1 it nt ions. 'l'lw Na tiona! Laboratories of India, a chain of which is in the process of 
••sl n ldi"''ntPnt now nuder the auspices of the Council of Scientific and Industrial He
·"''""' h. l'Ppreot•nt what might be called, a positive and conscious effort for the prumo-
1 ion of seicntifi" and industrial research in the country and towards the development 
• ,f t lw l'tHJntry"s indushies. The nucleii of some of those National L£ bJratories which 
a c·p at pn-.<Pnt. located in Delhi have trained a fairly large number of research worker' 
in tl1 · •·onr.<t' of itn-esti!!ution of diverse I"Csearch problems. Five of these Nation~] 
l,:Jhoral•ll·it·,:, ·l!ic., tho Natio·ml Ch<'mical Laboratmy, National Physical Laboratory, 
\",Jt io:<n 1 !\Jpt.allurgical Laboratory, Central Gla's and Ceramics Research Institutt• 
'""I t.IJ<• fn•·l B,cst,arch In"litntc are now in the process of establishment. The Survev 
1:''1''''' <k,<·rihes in dC"tail their scope and function•. Plans are underway for the establisli
nt<•nl of n more National Laboratories, t•iz., B,oad B,esearch Institute, Building nesearch 
'"'' itntt·, Lt•ath<"r HcseJtrch Institute, Food Technology Hes<"arch Institute, Electro
l'!H'tni<'al H<"<t•arvh Institute and Ccntml Drug Hesearch Institu(<l. All the National Labo
r,tl "' i ., will, wh<·n completed, also provide facilities for the training of a cousidemble 
lllllllll<·l' of c·esc•arch worker~ on stipendiary or fellowship basis. \Ye note with particular 
~t·at ilic·n I ion thut the Gonmunent of India hav<· recently created a Department of 
;';cil'nt.iti" He wa reb, t hProby attaching to scicntifie res!'areh a new significance and impoL 
I"""" in tho c•ontext. of national dovelopmcnt.. . . 

10. Tlw Sun•ey Report give8 in detail all the nece.sary data relating to the }Jre
"'"t. :u1nnal nutt.urn of p<wsonnel with higher scientific qualifications as well as the 
tiwilit iPs antilablc in t:l(' country for research training. A forecast of the outtnrn of 
snch 1''''"">nncl O\"er the next five years is presented at the end of this Report. In 
t.lw sl :t fPmPnt. he low, we summarise the present position in respect of the facilities for 
higlt<'J" sPient.ific C>dueation and research tmi:ning. As regards re."•arch trn.ining, no correct 
P-s'imnt<>~ ha,·e been furnished by the institutions, pr<'sumably because research train
in•! <LO<'s not ordinarily conform to any specified time limits unlike other training or 
, d •<·a!ionnl conrs!'s nnd the schol:ws undPr research training stay at the institutions 
ei 1 hl'r ns long !IS th<"ir scholar:<hips lust or until they complete their work for a higher 
degree or <liploma: Often rc.~earch students also leave the institutions for suitable 
pn.st" outside without, however, completing the training. Besides, in manv institutions 
<!w nn1ihble resear?h trn_i:ning facilities. are not. fully_ utilised cheifly d~e to, as we; 
haw .~tated earlier (•) lack of swtable fellowshtps or ~cholarshilJS to ·attraut 
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re~earch students and (i~) the teaching load on the tutorial st.aff of science collegea 
bemg too heavy to permit of any considerable research on the part of the staff. All 
these f~ctors, consequently, make the present rate of out turn of trained personnel in
dete~mmable. We have, ho_wever, made an attempt to present in the statement, the 

·possible rate on the assumpt10n, that the average period of research training is about 
3 years a~d that, if all the available training facilities are fully utilised, the annual 
outturn will be about 30-35% of the total number of research workers for whom train-
ing facilities are available. ' 

TABLE VIII 

)4. Sc. courses in Basic elcienC6!11 . 
Ph. D., D. Sc., etc. in Basic Sciences 

Reoe•reh Training. 

Phyaics • 
Chemistry 
Mathematics 
Statistics 
Botany 
Geology • 
Zoology . . 
Applied Biology 
Marine Biology 
Phyaiology · 
Other oubject.o 

Tot&l out tum for the last 10 years 

Total No. of workeH for whose training 
facilitiee are &Yailable. 

Agricultural Education and Research 

Oullum Admiui<mo 
in in 

1918·1~ 1941-18 

640 700 

130 

POMible rate of out tum 
jyear 

140 
310 
30 
10 
70 
20 
20 

3 
16 
G 

10 

45 
100 

10 
3 

20 
7 

18 
1 
6 
l 
3 

There are about 18 institutions in the country which provide facilities for education 
and training in agriculture, dairying, forestry, veterinary sciences, fisheries, and other 
allied subjects. Ofthese, seven institutions teach upto degree and ten upto post-graduate 
standards. One of the institutions vi:;., Agricultural Institute, Allahabad, also trains 
students in agricultural engineering upto the degree standard. The chief centres of 
agricultural research are : Indian Agricultural Research Institute, Delhi , Agricul
tural Research Institute, Coimbatore, Sugarcane Research Station, Coimbatore, 
Indian Veterinary Research Institute, Izatnagar, Forest Research Institute, Debra Dun, 
Indian Dairy Research Institute, Bangalore, the Central Tobacco Research Institute, 
Guntur and the Central Rice Research Institute, Cuttack. The last two of these have 
just begun to function. In addition some of the University Botany LaboratorieB are 
also active centres of agricultural research. The survey report describes in detail the 
scope and lines of research at each of these research centres. 

To mention here in brief the research activities, the Agricultural Research Ins
titute, Coimbatore and the Indian Institute of Agricultural Research, Delhi, carry on 
research in all branches of agriculture and allied sciences, comprising mycology, agri
cultural chemistry, entomology, food crops, paddy, cotton, agronomy, etc. These 
institutes and specially the latter also train post-graduate research workert1. 
The Indian Sugarcane Research Institute in Coimbatore is a part of the Indian Agricul
tural Research Institute u.d is meant fgr specialised research on all aspects of I!Ug~· 
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cim.& cultivation and its development. It participates in the training of post-gra.duil.ta 
students also. The Central Tobacco Research Institute which is in a. formative stage 
at present has before it a.n extensive programme of work bearing on the genetics of to
bacco with special reference to quality tobacco and the curing of tobacco. In addition 
to tra.ining students in dairy sciences, the Indian Dairy Research Institute carries on 
research on all aspects of dairy sciences including Dairy husbandry, animal nutrition, 
dairy technology, dairy chemistry, da.iry bacteriology and dairy engineering. The 
Central Inland Fisheries Station, the Central Rice Research Institute, the Central Seri
cultural Station, the Central Horticultural Research Institute, Indian Institute of Fruit 
Technology, and Central Jute Research Institute are all specifically meant for specialis
ed research in the respective branches of agricultural sciences or technology. The Bo
tanical Survey of India. carries on fundamental research bearing on systematic botany 
as well as allied botanical research on plants of economic importance. The Indian 
Veterinary Research Institute is a combined research and teaching institution and its 
resea.rch work relates to a.ll aspects of an animal chemistry, physiology, pathology, bac
teriology, nutrition, genetics, poultry research, parasitology and manufa.cture of va.c
cine and sera. Advanced post-gradua.te courses are conducted by the Institute in the 
various branches of veterinary sciences. The Indian Forest College and Research 
Institute is also a. combined teaching and research institute, post-graduate training 
being given a.t the college in forestry, wood technology and allied subjects. In addi
tion to the a.bove research organization, some of the agricultural colleges are also active 
oentres of research in agricultural soiences and the survey report describes in detail 
the lines of research at these centres. All the important agricultural institutions edu
cational and research offer facilities for the training of research workers. As a. matter 
of fact, post-graduate courses in many institutions include research training a.s well. 
The Survey report gives in detail the present int.ake and out turn of students for the 
variotJi! courses in agriculture and allied sciences. On the basis of these data. a. fore
cast of the out turn of agricultural personnel of various categories over the next 5-year 
period is given at the end of this report. In the statement below we summarise the 
present position in respect of agricultural education and research . 

. TABLE IX 

Out turn Admissions ProbabJe 
Couraea in in out tum 

1946-47 1947-48 during 
the next 
6yeara 

Dairy and allied eciencea . . . . 180 140 900 

B.Sc. in agriculture and agricultural ensineering . 350 990 3,650 

M.Sc. and Doctoral<lo in Agricultural B<lienoeo . 80 80 480 

Polt-graduBte diplom.U in agriculture, veterinary, forestry, dairying and 160 170 940 
allied aoienoee. 

Tot&l number of post.graduate research workers for whoee training faci. 
.. 

. litiea are available. 170 

Agrioultural Soienceo 5 3Hi 

Dairyiug, Veterinary Soienoes 
Trained 

10 :a-arch 
workers.• 

.. • (On the aaoumpt1on that all the reeearoh tnwung focilitiee are fully utililed and the duration of traia· inS ia about 3 ye&l'8). 
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Medical Education and Re.oearch 

12. From the survey report relating to Medical Education and Researuh, we 
observe that the facilities available in the country for post-graduate training and .re
search in medical and allied branches are poor. Nine medical colleges, it is stated, 
provide facilities for such training but considered in the light of the out turn of trained 
personnel every year, there is considerable doubt whether the claims of most of these 
institutions are justified. There is no regularity in the intake and outtum of students 
to and from the post-graduate oourses in medicine and surgery. However, we may 
assume that in not more than two or three of these institutions, facilities are 
availab~e for post-graduate or advanced training in opthalmology, gynaecology, 
obstetrics, otolaryngology and other clinical sciences. We also note that very little 
medical research is being conducted in the medical colleges. The chief centres of 
research in the country are the School of Tropical Medicine, Calcutta, the Haffkine 
Institute, Bombay, the King Institute of Preventive Medicine, Guindy, the Central 
Resel!orch Institute, Kasauli, the AU-India Institute of Hygiene and Public Health 
Calcutta, the Malaria Institute of India, Dellii, the Pasteur Institute, Coonoor, th~ 
Cent;ral Military Pathological Laboratory, Poona, the Central Drugs Laboratory, 
Calcutta and the Pathological Laboratories of the Tata Memorial Hospital, 
Bombay. Most of these research centres also offer post-graduate courses 
in various branches of medical sciences. The All-India Institute of 
Public Heli.lth and Hygiene offers courses in public health; maternity and 
child welfare and aims at becoming ultimately the foremost centre of advanced ias
truotion and research in.the methods of preventive and social medicine. Post-graduate 
courses in tropical medicine and allied branches are provided in the School of Tropical 
Medicine. The Universities of Bombay and Madras also provide training facilities 
in Hygiene and Public Health. The activities of the Central Research Institute, 
Kasauli, relate chiefly to the production of vaccine and sera and research connected 
with this subject. The Pasteur Institute, Coonoor, carries on research on anti-rabic 
vaccine and related problems. It also provides facilities for general bacteriological 
and clinical research. The King Institute of Preventive Medicine, Guindy, provides 
facilities for training and research in public health work, manufacture of vaccines, 
sera and lymph as well as analysis of water, foods and drugs. In the Malaria Institute 
of India, basic research is carried out on all aspects of malariology. The Institute 
also conducts advanced courses in malariology, particularly for the public health 
officers of governments, and the army medical personnel. 

13. Training of medical personnel upto degree standard is perhaps the most im
portant aspect of medical ·education in the context of our present work. The survey 
report describes in detail the facilitie~ available in the medical colleges in the country 
for education upto graduate standard and training in medicine and surgery. From 
this we observed that there are at present 28 medical colleges more or less evenly dis
tributed, over the whole country. Of these, 12 are well-established. institutions and 
the rest were started only recently-ither as new colleges or byconvers10n from Schools. 
The latter comprise 5 medical schools that have been re-organised for impartinp: educa
tion upto the degree standard. We note that double shift system has bren introduced as 
an experimental measure in two institutions, viz., Medical College, Bombay anri Medical 
College,, Calcutta. Excluding the new institutio?£! whic~ have been started recently, 
the fifteen established colleges have been turnmg out m recent years an everage of 
860 graduates every year against a?' intake of 1,150 students .. The Ia:test intake into _all 
the institutions both old and new IS about 1, 700 students. Wit.h a v1ew to augmentmg 
the numbe1; of qualified medical perso~nel in the co~try and a~. a pa:t of the to·set~le
ment scheme the Government of India have sanctiOned a 5-year proJeCt for producmg 

01bout 975 m~dical graduates within the next 5 years by giving ad~anced training tO 
Ar...ervicemen who were licentiates or diploma hold!lrB fro111 qwdic&l scbo9ls. l'la"'' 



acheme has since June, 1947, been put into operation in the Lake Medical College 
Calcutta, with an intake of 150 >tudents every 5ix months. The duration of this training 
is 12 to 24 months. 

14. There were 18 medical schools in the Indian Union which used to account 
for an annual outturn of about 700 licentiates. But following the accepted princi
ple of raising the standard of medical education in the country, 11 of these medical 
;chools have already been converted into medical colleges for training upto the graduate 
;tandard. We understand that proposals have been formulated for converting 5 more 
medical schools into collegiate institutions at an early date. It is not unlikely that 
~ll the medical schools in the country will, before long, be re-organised into medical 
colleges. 

15. From the survey report, we observed that both for undergraduate and. post
~aduate training in dentistry, the available facilities in the country are totally made
quate. There is yet no dental college in the country offering training upto degree 
standard in the dentistry. At present dental training is imparted in 3 dental colleges, 
lne in Calcutta and two in Bombay. The number of students who qualify as dentists 
from these institutions, we understand, is not over 50 per year. 

16. The total number of qualified and practising nurses in India is estimated to 
be about 7,000 in the proportion of one for every 43,000 of the population which obviously 
is very low when compared to corresponding ratios obtaining in other countries. In view 
of the absence of facilities for advanced training in the provinces in nursing the Govern
ment of India started in 1946 a Nursing College in Delhi which offers a B.Sc. (Hans.) 
course in nursing in addition to short-term training courses for qualified nurses. The 
Nursing College has provision for an annual admission of 25 students into degree courses 
~nd at present there are 17 students in the first year. 

17. We note that generally the existing facilities in all the institutions by way 
of staff, equipment, accommodation and hospital requirements are just adequate for 
the present intake of students but shortages in one respect or another have in recent 
years been felt particularly in such of the institutions as have had to increase the intake. 

18. A forecast of the t<>tal outturn of various categories of medical personnel 
during the next 5 years is given at the end of this report. The following summarises 
the present position in respect of facilities for medical education and research in the 
country. 

TABLE X 

Licentiate ooureee in Medicine and Surgery . 

De~ oounes in Medicine and SUJ'iWY • • _ • 
Post-gra.d.ua.te. ·oour'9N in varioUII bran.ahea of medioiae ud 

Sursery. Public Health, etc. _ 

Degree .oonraes iD. NUI'ffing . 

Diploma. holder~~ ;n Dentist~ 

Outturn io. Admissions in Forecast of 
1946-" 1947-48 outturn fo 

600 

860 

220 1 · 

60 

the ne:x::t 6 
yea.ra 1947-

1962. 

Not known cannot be 

1,700 

60 

60 

70 

estimated aa 
most of the 
sohools are 

being oonver· 
ted into 
ooUegee 

6,9,0 

1,040 

200 

300 
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19. To sum up the foregoing review of the resources of scientific and technical man
power In the country, we present below a. consolidated statement showing the number 
of men that are likely to be turned out of our educational and research institutions dur
ing the next five years. 

TABLE XI 

Category 

A. Basic Scienlijic Etlw:ahoR : 
Intermediate in Science 

B. Sc. graduates (Pure Scionceo) 

B.Sc. (Hona.) Graduates 

B. H igh&r Sciomijlo Jj]ducati<m : 
M. So. in Pure Sciences . . 
Ph. D., D. Sc., etc. in Pure Sciences 

(Outturn in the last 10 yetu~~.) 

Total number of pos~gra.d.uate resea.roh workera 
for whoae training facilities are available in all 
branches of Science and Technology. 

C. EnginMHing Education : 
Diploma couraea 
Degree and Poet-graduate courset~ 

D. Technologiool Education : 
Diploma oouraee' 
Degree and Post-graduate courses 

E. M<dical Jj]ducati<m : 
Licentiate courae in Medicine and Surgery 

Degree course in Medicine and Surgery . 
Post-graduate courses in various branches of 

Medicine, Surgery, Public Health, etc. 
Degree courses in Nursing . 
Diploma courses in Dentistry 

F ~ AgricuUural EdtUXJtion and RuttJrch : 

Diploma. counes in Agriculture, Dairying. etc. 
Degree courses in Agriculture, Agricultural Engi~ 

neering, flto. • • • • • • • 
M. So., Ph.D., D. Sc.,,otc. in Agricultw·al Scicn~es . 
Post-rraduate Diploma coU1'11ea in AgrieuJt,uro. 

Dll.lrying, Veterinary, Forestry t~nd .. "-llied 
8cienoes. • • . 

Tota.l number of Pollt-~raduate research workere 
for whose training facilities &re availablE~. 

Agricultur&l SoiMloeo 

Dairying . 

Outturn in 
in 1946·" 

19,660 

4,790 

1,100 

640 
260 

1,150 
950 

290 
320 

500 

860 

220 

50 

ISO 

350 
70 

Admi>J.-;iona Forecast. of outtum 
in 1047-48 over the nt"xt 0-year 

period IU47-62 

No informs.-
tion 

8,000 
(eatimat.>d) 

1,200 
(estimated) 

700 

660 

3.150 
2,620 

500 
420 

No informa-
tion 

1,800 

350 
60 
50 

140 

900 
80 

98,300 1 On tho 
bMi& of 

23,950 1046-47 I out-tum. 
5,500 J 
3,210 

130 On the ba.aia 
of the out
tum for the 
la."'i 10 yeo.n. 

1,100 On the ae
•umption 
th~~ot all the 
ftl/Jf'O.rch trn.
ining fn.C'ili
t.if'll vronlrl be 
f111ly ut,ilizod 
and the du
ration of tra
ining is about 
3 years). 

8,250 
6,610 

1,780 
2,180 

Cannot .,., estimn.tfrd 
as most of the eohoot. 
are being oonvertod. 
into colleges. 

5,940 

1,040 
250 
250 

900 

3,650 
~so 

180 170 960 
SlO On the uaump\ion tha.tall the facilitiea would 

be fully util;...-ed and the period of tru.irung i11 
three yean. ' 

170 

5 

!0 I 
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CHAPTER IV 

Development of Scientific and Technical Manpower Resources-A five-year 
Educat1on Plan 

L A comparative study of the requirements lor scientific and technical manpower 
for the next 5-year period and the existing resources as indicated in the previous chap
ters at once reveals that there is a wide gap between the probable requirements and the 
anticipated output and that the available sources of this man-power are inadequate to 
meet our requirements, let alone our having a small potential reserve to draw upon in 
case of emergency or unforeseen circumstances. Even on stretching . the five-year 
requirements to the next ten years, the gaps still exist. The gaps are both qualitative 
and quantitative. The shortages and surpluses, if any, are shown in the following 
statement: 



TABLE XII 

BALANCE SHEET 

Senior/Executive Junior 

No. Outtum Balance Out. tum Balance No. Outtum Balance Outturn Balance 
Category of pei'I!Onnel required during (Differ- during (Differ- required during (Differ. during (Differ-

during next 5 ence of next 10 ence of next6 ence of next 10 ence of 
next yearo 1 and 2) yoaro 1 and 4) years 6 and 7) years 6 and 9) 

5 years (1947-62) (1947-67) (1947-52) (1947-57) 
1947-62) 

1 2 3 4 6 6 7 8 9 10 

1. Engineers: 

Civil and Structural Engineers . 8,170 22,40 5,930 6,240 2,930 
Architects . . 320 40 280 90 230 
Mechanical Engineering 5,610 1,020 4,590 2,050 8,560 1 w; 
ElectTical Engineers 4,620 1,210 3,310 2,660 1,860 

,__ 
Chemical Engineers . . . 600 460 140 1,020 +420 
Electrical Communication Engineers 1,060 160 900 410 650 } 28,690 8,810 20,380 18,000 10,690 
Aeronautical Engineers . 700 80 620 160 640 
}dining Engineers 360 170 190 340 20 
Automobile Engineers 270 .. 270 270 
Otmoral Elootrical & Meohanical Engineers 2,840 1,390 1,450 4,410 +1,570 
Uncl....,ified Eugineere 

1,120 } lrlarine Engineers and Naval Archi- 1,120 .. 1,120 .. 
tecta. 

S. Chemists & Chemical Techuologiste 6,540 2,290 4,250 4,790 1,750 3,990 S,70 3,420 1,140 2,860 
a. Physicists & Applied Physicists 8,290 1,020 2,270 2,050 1,240 . . .. 
4. Glass & Ceramics Technologists . 320 130 190 300 20 330 90 240 190 140 
6. Fuel & Furnace Technologists 310 .. 810 . . 310 
6. Metallurgists & Metallurgical Eogi- 1,060 290 770 580 480 150 .. 150 .. 150 

neers. 
7. TextHe Technologists 750 100 650 340 41(1 940 590 350 1,270 +330 
8. Loathar Tochuologisle 350 30 820 110 240 450 130 820 250 200 
9. Mathematicians & Statisticians 1,620 610 1,010 1,210 410 No Junior Personnel. 

10. O..Ologists .t Oeophysicisto . 1,420 190 1,230 410 1,010 I 00 (Fieldmoo) 
11. Botanists . 900 290 610 610 290 No Junior Personnel. 



12. Zoologists 
13. Marine Biologists, Fieheries Experts 

and other categories of Biologists 
14. Agricultural Scientists 
16. Dairy Scientists and Technologists 
16. Unclassified Scientific and Techoi. 

cal Pen.onnE'l. 
17, Doctor .. 
18 • Non.JII:edical personnel • 
19 • Soience Teachers: 

1 

1,430 
690 

2,640 
700 

3,820 
.117 :,,., 

15,043 
32,510 

2 

360 
50 

4,360 
90 

5,940 
250 

3 

1,070 
640 

*1,720 
610 

13,800 

4 6 6 7 8 9 10 

720 710 No Junior Personnel. 
100 000 .. 90 

8,730 *6,090 610 640 *30 1,290 *680 

180 S20 .. 260 •260 620 •520 

11,740 8,000 
(The requiremente are for qualified/trained nurees) Balance: 31,900 

(a) with pos~·gra<iuate qualillca• (Thio item hu been includ8d UDder Cbemiote, Ph7oicisto, Geologiste, Botenilto, Zoologists and MathematicW,. 
t1ons m Scuence. aboTe) 

(b) Graduates 
(c) Intermediate in Sci&Dce 

..20. Intermediates in Science ao technical 
personnel. 

•Indicates ourpluo. 

16,220 
182,300 

500 

Nil 
Nil 
Nil 

(Explained in ~he repon). 
(Explained in ~he repon). 
(:lilxplained in the repon l, 

~ 



2. It will be seen from this statement thnt. we have to tukc immediate stq>H to nwkP 
~ood de~ciencies in ~ll categories and grades of "cientific and t!'chnienl pcrmnnel exc!'pt· 
mg ~osBibly of Agnc~ltural personnel of tht• s<'nior or executive type. Our estimated 
•:eqmrement for Agncultural persmmcl of th" senior category is nbout 2,G40 wltilc the 
facilities available in the existing institutiunH mny make possible the production of 
about 4,360 graduates and post-graduates in Ag1 i<·ultme nnrl alliPd iiciences dming the 
next 5 years, leaving thereby a surplus of 1,720. Jlut in reality there would Le no sur· 
plus at all. For, our estimated requirements are only for Government. and Govern
ment:sponsored activities. in agriculture which are at pre,cnt mostly confined to advisory 
functiOns and to a oertam extent to research. The actual field activity in agriculture 
along modern seientific lines bas to be <·mTied out by agriculturi,ts through private 
enterprise for which we will require a fairly large number of trained personnel. llesides, 
agriculture in India being in a primitive state of neglect at present, needs to bo deve
loped on an extensive scale with the aid of sci<'ntifieally trained personnel, and thi~ 
fact has not. been fully noted in the Smvey Report. 

3. In the Table No. XII given above, under the caption 'Sdentists and Science 
Teachers ' belonging to the junior or Rupervisory grade, the nnm her available is stated 
to be 11il while the estimated requirement" are for 16,220. The mininmm edueationai 
qualification for this category of personnel being an University I'<'grre in i::icienre (B.Sc.), 
the statement might create a wrong impression that 110 graduate" in science will be 
produced during the next 5 years. An explanation is, therefore, nece"'ary. Our uni
versities and other educational institutions arc at present producing about li,HHO gmduates 
in science every year and will continue to do so at the present mte unless facilities art• 
expanded. During the next 5 years 2!J,4iJO graduates in scienl'e aro expected to pas• 
out of the institutions. llut in our opinion the hulk of them may not he available for 
effective employment for the purposes for which we have made the a"scssment. Some 
will go in for higher scientific and technological education and resenrch and some will 
hy choice or otherwise 'drift' into non-seicntific oecnpations sin·h as ""·retarial or 
elerieal jobs, which are at present more remunerative than pwny a sdentifie or technit-nl 
job, trade and commerce, etc. and other~ would be requii('(l for positions of a non-techni
eal character for which a degree in science is eunsidcretl as a minimum qualification 
much the same way as a degree in arts. The same explanation holds good in the case 
of 'Teachers with I. So. qualifications' as mentioned in the uhove ~tatemcnt about 
182,300 of whom would be required for implementing the l'ompulsory 'Basic Education 
Plan'. In planning for the development of scientific: and tc,·hnical m::r.-poWl'r resouree.< 
of the country therefore, due consideration should be given to iut'rea.>ing the out put of 
I. Scs and B. Scs to meet all possible requirements. We ,.,timate thut the additional 
1·equirements for I. Scs during the next 10 years would be of the order of 3,00,000 i.e. 
about 30,000 per year. Assuming that the present out-tmn is a bout 20,000 per year, 
the effective out-tum of I. Sos should be more than double itself during the next 111 
years. The out-turn of Science graduates also Bhould be nearly double the present 
figure. 

4. Referring to the detailed assessment made in the Basic Report we find that 
qualitatively the types and categories of scientific and tec·hnical personnel 1:equired are 
many and varied-various tY}Jes o~ chemic~! tedmologiots and speciaJi,ts m ch<;mical 
1uanufacturing operations, production engineers, (~cs1gn l'ngnwC'r~. po\\ c~ cnguu:e1 R, 
electrical engineers with special knowledge of electncal kno~ledge of_ dectnc~l furnaee 
technology and electro-thermics, fuel and fumaco teclu:wlogJ,ts, IIIRI1ne engm<·el'f< ~nd 
naval architects, foods and drugs analysts, etc. A consulernble_ numb<'r nfthe'e H]JeCial
ists. would be required during the 5-10 ~'?ar period as t~>l' van~n'" hm·' <•I ad.Ivtly dt•
pendent on them develop. Fermentation mdustry, especw lly usmg by-p1.'uduc~ molu~<ol'" 
as the principal raw material has considerable scope for developmPnt 111 tlus country 
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:~11<.1 rectuires chemi"ts and chemical teelmologists trained in in<lust.rial ferment.ahnn. 
Tl'n striet enforcement. of Foods and Drugs Act requires chemical and biological nssa,yisl"s 
l" man the rcgionallaboratm;es, as and when established. Fuel and Furnace Technn
logi4s are necessary f(Jr the development of chemical, glass and ceramics and fuel indus
trios, while electro-chemists would be I'equired for electro-chemical industries which 
will develop as the snwral large multi-purpose and hydro-electric projects are executed. 
Tmining in Cellulose technology is important, for the development of rayon, paper and 
t>l her industries, ckpendant on cf\llulose. Engineering industi;es, which are in a back
w.crd st~tte would require for development a large number of productioiJ enginec'rs. 
:-in is tlh' caso with ship-building industry, whioh calls for over 1000 marine enginnet» 
:md n:wu.l architects. one of our institution has facilities for tb-_, training of thrse 
Hpecbli>~ts except perhaps in tlw' chemistry of Foods and Drugs. But whatever faciliti<·s 
arc !LVttilable in this subject are not quite adequate. As regards personnel for research 
the posihon is equally bad, if not worse. It is our considered opiHion that atleast 1000 
n·Hearch workers well trained in the various branches of science and technology would 
he required to man the several National Laboratories and other research establishments 
of industry, Governments, etc. But with the poor encoUl'agement given to research 
in our institutions it would be well nigh impossible to prouuce such a large body oftmin<'d 
n•search workers if the present inadequacies and serious short-coming continue. The 
position would undoubtedly beeome desperate if the ever-widening realisation of tlte 
importance of scientific research to national development brings in itH wake, as it must 
1110 need f(Jr increased output of research and if we do not have a corre"pondingly large 
number of research men to shoulder that responsibility. 

5. It is approprittte at this state to analyse in brief the quantitative picture pre
"'nted in the Balance Sheet so that certain factors might be brought forth to guide u~ 
in formulating a forward plan f111· the development of educational nnd research facilities 
in Hte <'onntry. Tt;king into considcmtion the probable requirem<'nts, we observe that 
there will be a serious Rhortage of civil and structural, mechanical, electrical and 
<'ommmticntion enginPers and this shortage as of necessit,y, has to be made up if not 
dming the next 5 years, at least during the subsequent 5-year period. Architects abo 
l1ave to be t,rnined in a hu-ge numbflr, more so because, the requirements of Government 
ami Government sponsorNl departments and the number of architects likely to be re
quired especially for the d<welopment of the architectUl'al profession in the country 
have uot been considered. Although the estimates show a deficit of 540 aeronautical 
mgineers we f<•el that special arrangements on a large scale are not necessary to cover 
it. The industry is yet to be established in the country, while certain facilities for 
auvunce<l training in Hte subject are avttilable at the Indian InsWute of Science, 
Bangalore >HHI the scope of employment of personnel trained at the institution is at 
present very limited. As regan!,, marine engineers and naval a,rchltects we have already 
t·efen-ed to the total absence of tmining facilities in the subject. Here agaiJJ, although 
the estimaks arc for over 1000 m•wino engineers and naval archltects it is in our consi
dered opinion m_Jlikely that such a l!nge number would be required during the next 
li-10 years, espeemlly Ill vww of the fact that the ship-building industry might not deve
lop to the snme extent as has been envisaged in the Survey Heport. But that facilitie" 
for training in the "ubject. should ue organised in cert~tin selected institutions there is no 
uonbt. 

~-.As regar<ls uhcmist,s and c!temic(tl _technulogists and phy>~icists and applied 
pl~yswtst s altl~ougl~ the gap Let\:ec~I !he estmmted requirements and anticipated output 
nught 1_w_t at. fir~~ stght 8J>p<·ar b>g, 1~ 1s nece~sary_ to make good the deficit by expanding 
fiJI). ~r:nnmg fa~tlittes avaJlable keepmg also Ill mmd the special fields in whlch necessary 
famhttPB are tllther totally aLsent or are below par. The deficit u1 the case of metal
lm·gists and rnotallurgical engineers, mathematicians and statisticians botanists zoo-' . , ·, 
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logists, g~ologists and biologists has also to be covered in a like manner. It uw.y, howowr. 
be mentioned that the e'timatcs for botaniBtB, zoologi~t~. geologigfe, rh~·;id8t. and to 
some extent ch~mbts nl>o include the 1 NJlliJ <'nH·nt s for "i<·JH c t Pad;eJ s with p<·> t 
graduate scienc<' <JllalificatimJH, which compared t.o correspomling rc<]uirements for non
educnt.ionnl activiti<•s are imleed considcmhiP. l.'nless thcrPfim•, t hl' eduentional deve
lopment of th<> country proceed, IH'!'Ording to plan, tlll't'e is "'·cry possibility that. the. 
re<]ttiremonts for these categori(•s of pcrso11nl'! will lw le'". In that event t.he extent. 
of expansion of training facilities that might he ncl'e8'ary will he Jess and tltie is a factor 
of considerable importance to note in drawing up our development plans. In the ca.se 
of textile technologists it is our con~idered view that normal <'xpaneion of the facilities 
available in the institutions should be enough to meet the situation and no unu•unl 
expansion or establishment of any large institution is ncces~ary. The position regarding 
Dairy Scientists and Technologists is a little obscure. The est.imates for this category 
of personnel are based on a plan, which was drawn up some time ago for the propc•r 
development of dairy industry along right scientific lines. Whether such a large sc·alfl 
development is likely to take place during t.he next 5 or 10 ynar periocl is something 
about. which we aro not, quite certain. At. present tmining facilities in t lti.< 
hranch of technology are available at the D<dry Rcsmtrch Inst.ituto up to tho post-gmd
uate standard and up to diplcma standanl at ono or. two agricultuml institutions. \Yn 
holieve that these should be adequate but with a little rcorg<misation.which '"·cntuallv 
aims at having a Dairy College at the Dairy Research Institute. · 

7. The position ahout Doct.ors is we are afraid a difficult one. .More tlum in any 
<>ther professional course the f<tctors limiting the expansion of training facilities are 
many and critical, chieH.v due t.o tho ro•~son that any expansion in t.his direct.ion is largely 
dependent on a corresponclinp: oxpamion of hospital facilities for the institutions. At 
present, even though tlw avail11hle hospit1~l facilities are by no means aclequato nw<lical 
colleges have hcen ohlip:ed to increase tho intake of students and any further increase 
can only be at the sacrificu of the st.andard of training. Evon if the hospital facilitil's 
were to incre!tso there is a certain optimum number of students which any medical 
college should normall:-' admit allCI t.his optimum number has already been reached in 
most of the established colleges. Consoquently, the only solution is tho establishment ot 
now inst.itutions along with hospit.als, the latter to servo the dual purpose of develop
ment of he~tU.h services on the one hand, and on the ot.her providing the necosSitry tmin
ing facilities for medical students. An immediate means of improving the situation 
is to upgrade the modicn,l schools into medical colleges. This has already boon done in 
a large number of cases. The rest must soon be brought, to follow snit. 

8. Anticipating serious manpower shortage we had suggested _certain_ me~snras in 
our interim report to bo initiated durincr the first six months, for the nnmodmte Improve
ment of the t.raining f~tcilities available in Universities and Educational and rosoarch 
institutions. We regret to note that our recommendations in thi~ regard have not bot>n 
given effect to fully. However. wo proceed to suggest hero certam long-term moasuroR 
which should forni ~~ part of the co-ordinated plan for tho development of the country. 
The first apprmwh to tho problem of scientific. manpower is to see to what extent t_ho ~~
isting resources can be supplo.mented, I~e-or1ent~d and dovel~p!ld to .moet tho,sctenttf~c 
and technical man-pm1·cr re<Jnirements discussed m the prececlmg sect.wnH. "e have tJI 
this cmmeetion examine<! in det~til the development and expanstOJI plans of all the eclu. 
timml and research institutions in the count.ry. Those plans are described mvlor appw• 
priat.e sections in t,he survey roporf. and may he broadly grouped into :--

1) Pwjects envisaging introduction of spociali~ed or P?st-g~ruluate courses of 
studv and rescnrch in certain branches of science, engmeormg and t.orhnolog~' 
not c~terecl for now and projects onvisagmg rationalisation of the existing 
com·ses of study and their diver~ification. 



(2) Projects euvisa;;ing devei·Jpmont of iiBtitutions that are in a formative stage 
at prP"ont 

Projocts envktging oxp•m"ion of training u,nd research facilities in institutiong 
wlwre those tll'C not. of tho roquiNito st.<llHhlrd or whore thoro is scope for suolo 
expansion. 

(4) ProjoclN onvisttging re-organis.1tiun of the oxiat.ing polytechnics or junior techni
cu.l inst.itution.; in ordor to imp<trt highrr instrnetion or institute graduate 
course i11 ungia{lerlng a.nd technology. 

(5) Projects onvi·mging inorm1.;o in the int.u,]w of stndent.s into nu·ious nourses in tho 
existing iustiLuLiouo. 

The financial implict~tions of tho development plans are ~~onalys~d in Annexure V 
t~t the end of this Report .. 

IJ. It is not uoco•sary for u" to stress the import.auce of each of the above categori"s 
uf projects in the context of our proseut work t~nd espeeinlly that of dovelopment of 
our resources to the mt~ximum, both in typo and in extent. \Ve should, however, liln• 
to point out tlutt the dovolopmont projects of tho institutions cover one or more of the 
n,bove. (2) t~nd (:l) do not ordintll'ily onvisago increase in the intako of students in insti
t.utions for regular courses of study of tmiuing but as a reault of the expanded facilities, 
a large number ofresoarch workors can be trained. \Ve have in the last Chapter referred 
to inarlequate faoilHies in almost all the institutions in the country and this state of 
••£fairs is having an adverso effect on the standard oftrai11ing imparted in the institutions. 
Wo have also stt~ted tlmt unless the existing shortages in the teaching stalL accommoda
tion, and equipment are m!Lde good soon, t.ho technical personnel coming out of the insti
tutions will not only be of doubtful quality but our forecast of possible out-turn during 
t.he next 5 years might not come true at all; in which case the short.age of scientifi~ and 
technical manpower will be well in excess of our present estimates. 

(1) nbo does not involve any increase in the intake of student.s into geneml engi
neering courses in tho institutions but provide~ for specialisation. This will be carried 
out chiefly by giving re-orionbttion to the existing department• for starting advanced 
training in various specialised lines of engineering or technology such as hydraulic and 
irrigation o'_lginoeri.ug, J~ublic health ongineer~1g, soil mechanics, power plant engineer
ing, prodnc!Jon ongn~em·Ing, .etc. or f:mnentat1?n technology, torhuology of soaps, oils, 
1md fats, pharmaceutw.s ;mel fino ehouncals chem1stry of foods and drugs, heavy chemi
cals. ( 4 )"IHI ( 5)n.re spuvudly meant for mcreasmg tl.e out-turn of trained students in engin
eoring technology om <I <•l hor coul'.,os. The re,;<mrch •le,·elopmont plans noed more than a 
pt~ssiug roference. Excopt in a "'"'·II nnmbor of iust.itut.ions , research has not received 
tho n,ttontion it morits awl OI'Oil ntmany first gmclo science institutions it hns been all 
hut n"gloetocl. Ru.«l>li'dt dovolopment. in uaivm·sitios and educational institutions has 
a double pnrpo><O to fulfil. First!~·, tlwse bo;n~ thtl real fountain heads of scientific 
lmowlo<lgo, lmve to ho cnnt~nu~t~sly oncour~god. Th" othe1· aspect is that it is only 
t.hrough cneom·agomont ofsc;w.ntihc ro.>earch lll a gm10ml and broad manner that highet• 
scient il.ic cd"?"t101~ 11nrl tnunmg of rmearc.h l~orkQrs can be promoted. We, t.herefore, 
note w1t h slll~<fac!Jon that alm~st all the. scwntific 1111<1 technion! inst.itutions have plans 
for tho dtlYelopmont. of roson.reh Ill the varwus bmuchos of scionce techno)oO'y aO'ricnlture 
and meclical "".iences. Some of t.h?so ~·ese<>rch doveolpmcnt plan~, e.~peciall/ those relat
Ing to wlnlo-hmo ro•oan:h org;tms:tt.Ions spmtsor:or! ?'' mainta.ined by Governments are 
for the nornutl dovelopm:mt of the1r r~som·ol~ achv1!Ios, in tl 10 particulm· field of science 
nr technology. These, nowovor, onvisnge mcroasp in the facilities for the training 
of research work~rs. Tho ~urvey report takes all those various aspects into consideration 
and indica to the mcreascs m tho annual out-turn of personnel of various categories con
d'4uent on tht~ implemention ofthe development plans. We observe that the anticipated 
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increased out-tum in respect of quantity and quality would to a eonsiderable extent 
relieve the man-power shortage, if carried out in duo course. We give in the following 
stntoment (Table XIII) a summary of tho anticipated yearly increase in the out-turn 
of personnolas and when the development plans are implt>mentod. 

T.&BLlll XIII 

I neroaie in out-turn year 

n~tegory in pe~f;Onnel Graduat.t>t~ nnd 
Poat-grOOul)te& 

1. Engineere :-
Civil EnginMring . 
MechEullca.l Engineering 
Electrical Engineering . . 
General Mechanical and l'Jlecllrical F~uain~ring 
Communicn.t.ion Engieering 
Chemical Engineering 
Aeronaut.icf\1 Engineering 
Mining Engineering • 
l\Ia.rine Engineers nnd Naval Architecture . . . . 
Rpechtlised branches of Engineering auch 8.9 Highw11y Engi·l 

no.:3ring, Automobile Engineering, l\Iota1lurgical EnJ(inoorinli[, 
Ruilding Enginrt"rin&r, Militnry Engineering, HydrLulics t 
and Irri~1-.tion, Pnbli<~ H~alth En~ineorin~. Soil MeC'hanic~. )
Design rmd Mnnuf1'cturo of 81cctrieo.l Machinery, ProrluC'tion 
Engineering, Power Phlnt Engineering, Trsct.ion En~inef'r- J 
ing, Fuel rmd Combustion EngmeerinfZ ek. 

2. ChemiRts and Chemict\l Technologi.Rt~ 
a. Glass and C'eramies 'technolo~iRt., 
4. Toxtilt~ Technolo~ists 
5. Leather TechnolOgi!;tfl . 
6. Me tall urgiRt.a 
7. Geologists . 
K. Phy:.icista and Applied Physicist@ 
9. Mathematician~ nnd St-atistil"'ian~ 

10. Botn.ni!'ftA 
11. ZoologiRts . • . . . . . . 
1 '2. Marine Bioh)gists and othor ca.tegol'iell' of BiologiAt.s . 
l:t Dniry Scientists nnd Terhnolo~i~tlt 
14. Ag,•iC.ultnrnl Scit•nti!'ht . 

15. DoC'torR 

!(I 

.:!10 
70 
30 
Mo 

.(t\11 
;)tl 

1711 
:w 
20 
90 

260 
1KO 
lftO 
1110 
•n 

:!QO 

Additionnl No. of 
~ttndonta C'ilot.erNt fm· 

Field of R~~tarch-

Phvsics 
Ch6mistry . 
Mathematics And Statistic& 
Botany. 
Zooloiy . . . 
Biolo~y including phyB.iolo~~
Oeologv 

170 
230 

34"1 
30 
:JU 
311 
so 

160 

1 

Diploma boldera
J unior Engineen 

71lU 

. .. 
tO 

100 
:!n 

70 
,'iU (po~t.-gmduat• 
J)iplom,\·holrlr>NJ 

PoMi blf' rate of 
out-tum of trairwtll't'· 

IW&r1·h 'VI"OI ker!-1, 

Otl 
7tl 
10 
to 
10 
111 
Ju 
ijO A.:rricultursl Scienl'F< 

l-Iedical Scienc('s 
EngincPrin~ nnd 'lh:~hnoiOJlY 

No o~timatce 6\'aila.ble. 
:No &.~timatea available. 

~--~----~--------------~----~~-
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10. A compttmtiYo study Tablos XII and XIII reveals that on implemertation of 
t.he <lovolopmont plttns of all tho in't it ntions conccmod the out-turn of scientific and 
teclnuc11l pe1·aonnol mml!l i11rroaso anrl the requit·omonts for the total man-power could 
bo met lo a NlllHi.lcmhlo oxt ont. Ass11ming that. the plans take about. 5 years for full im
plementation !111<1 tho inereaso in the out-t mn is "btained at. the end of tl1is period the 
roquirenwnt.s for civil engineers, meolmnic;al engi1wers, electrical engineers, chemical 
onginoerH, mining enginc:ors, cht'lnists and chemic:nl technologists, physicists, and applied 
physicists, gla<A aurl c·ommic t.ochnologists, toxtilo technologists, leather technologists. 
ruathomaticiuns anrl st n,t.i~ti<:i!ws, hotanists and cl:Liry technologists all of the senior 01 

oxecutivo type coulcl he mot. in full. I11 tho e~.se of 8ome of these categories of personnel 
t.hero wmtlrl inrlnnrl ho n.·RmRIJ Rnrplns whieh mi.ulit. ho t.aken to cover any possible addi
tional rn<Jltiremonts. Tlw emf-turn of tminod r<·search worlwrs will also increase 
giving t horoby a nmoh noedorl fillip. The catogorios in which we still see gaps are electri
cal · comnHmicMiou engincors, 11oronautical engineers automobile engineers, general 
mechanic" 1 nn<l "lout.rical ongi.neors, Mehitect:'., fuel and fnrna.ce technologists, metal
lm·gist.s ami motalhtrgical ongi11oers, mariJw ongineors and naval architects, geologists 
ttnd geophysicists, wologist.s, biologists anrl doctors. It should be possible to fill some 
of thosc I!" 1M, "'pecially in 1.110 <·a"' of engineers a.nd technologists by establishing two 
moro 1l iglwr 'J'eehnical lmtit.utions ono in the Ronthern Z('ne and the other in t.he 
Northom Zone, on tho linos of the East<wn and Western Higher Teclmical Institutions 
<iescribcrl i!J the Survey H.oport.. For t.hl\ t1·a.ining, however, of marine engineers in pro
duction tmginenring, design engincnring etc. fnel a.nd furnace technologists, specialist 
ehnmical t odmologists t lwro 11ffl no f,.cilitios antibhlc in t.he country nor has the creation 
such fac:ilities Leon nnvisa~"d in t.lw de\'olopment plans, not at least to the extent re
quirocl. Conseqtwntl~·. special mna.sll!'l's would be required to make up the shortages. 
As ro~IU'd,; anrona11lical engineers, howcYer, it. ma,v not be necessary to plan, at least not 
nntil tho ind11stry hns rt;aehed a definite 8htge of development for any considerable 
oxpansion of twining f11.eilitios for rea<on' a.lreacl~· n.entioned in para 5 above. The 
deficits in t.he c:ase of gtJOlogists, zoologists will haYe to be marla good by creating addi
tional fac:il it ios for t.mining in t.}w sn hjcc:ts either at the existing institutions or at new 
ones 1\0cordin,g to @eds. 

Tho g"P;' 1\I'H htrgest. in th~ ea.se of doctors "nrl junior engineers of the supervisory 
categorr. 'lhe rnop11remnnts for doctors as assessed for the next ij years is far in excess 
of t.he mllnl>or of >loorlical graduates likoly to he produced during the next 10 years with 
tho facilit.it•s nn~v 1waih.•hlu ]d11s thostl n•sulting fn)m t.he various development projects; 
and t.he former Is rm·tam to llH'reaso further, unless the progress of healt.h rlevelopment. 
schemes slows clc,wn duo to financial and ot.her reasons, which, however, should not be 
the easo c:onsidoring that t.loo problem of l1ealth is in its importance next only t.o food. 
:::' o. do."l't t l1e ':a.rious pla11..' des.,ribeo I in t.he Smve~' R~port for the rlevelopmont of 
!aoth t tos for tnlmmg nnd l'"·"""'oh m mchm 1 scwncos envisage an increase of960 medical 
grncl11:~tc·s ''"'";.'· Y''""· B11t. "c·onsidorai>l<•olc:ficit stillre,mai.ns ":hich would in all proba
hlbty meroaso .. as t lte """"In<! lor doctors liHTea'·"'· "e ha.ve 111 para 7 referred to the 
sc•yeml fadors li1Hitinl'" <111)' furth •. r expansion of tho training facilities available at the 
oxist ing modic:>\1 c·ollc:w:s awl tho only means of incrnasing the out-turn of doctors is to 
ost ablish now inst itut i,ms al<ing with lltl\\' hospitals. 

1 :?. As rogM<ls tht> b1·~,, oldl<:it in t.he ease of junior engineers the situation · 1 t 1 
mot in two diffomnt w."!''· Oln·iousl)· the first of t.hese i~ to establish a numb:~Jgft Je 

. t. I t 1 . r tl t . . f . 1 1 o new jn.st.1t.u IOHs-po y ee mt~s wr 10 .''!1111111g o eng11u•ors nr.c technologists up to the Di 1om a 
st..tndanl. Tho othor IS t.o rt>-orwnt thc: proscmi "'stem of technical edu<·at1·011 

• p h 
' 1 t tl ' s .. · .. . f . · . ,, l1l sue 
,, wa.l· .t tat·. "' .t'l"tJlOIJ\ ~~'"·1". "t''tt"!-t'~l·,,- n ~J~lclllllH'<ttl poi.I'smmelJs produced by Industry 
1' ll OOU)Uilr .[OU WI • I ~C IIIICil II" l U tollS, 11° :t! ·Pr !!IS lnUch to COJUI e l . · ' 11 m espe01a1Jy 



since the su porvisory cl\tegory oftecllfl iool p<'rsonucl Ulll ploycd iu Imlu 'I·I.V aru e"""nt iully 
required to be practically trained utcn wiilt a certain t>tnount ofac>"lentic' lmckl-!round. 
which can he imparted to them at te<>hnic"l institut.ion~ on part-time basis, whilo t hoy 
ara being trained as apprentices in I ndnstry. l t is not nncr"tlry that f. hoy should 
possess on t.he aca.Uen1ic side, the sa.mo high :-,tmulard of training- aR tho present. day 
diploma holders. The usofnlnoss nl'tlw I >iplonm eot\1'"" in ongin<>c't in)! is grc,.tly limited 
in that t.he personnel, who h"ve undergone st!Ch courses ttt'o ncithor full-lle<lgo<l ouginoers 
of the executive type nor fully trainorl tcchuieimts of tho ' ~nporvisor ' or 'Fornmon ' 
type. They are a sort of hybrid and iwlnst.ries have to tmin I hom all over agaiu 
for employment as foremen. 

I:l. On the basis of the foregoing ecnsidomt.iuns we n;<:omnwnd that. 11 G-y,.,u plaa 
fur tho development of educational mul researdt training fiwil it ins in tit<• eotmt.r.l· hu 
worker! out h1wing the following main f01•tures :-

(a) Bst.i•hlishment of four Higher Technieallnstitutions as n·t,r•mu•ondmll•y t.J\1' 
All-India Council for Teehuieal Edtwation for advall''"d amlpost.-gmduaft: 
teclmical training. 

(b) Implemont.ation of tha various dcvl'iupllwlll pbc11s oJ' the in.stit.ut ions "'"'"'ibod 
in the Survey Report 11 hieh ell v isago·--

(i) introduction of speci>•lisetl oJ· post·gmdm>t<' eomsos of study a11d l'<'st:an·lt 
in certain bra.nche::; of science aurl t.eehnology not ra.tored for now, 

('ii) mtionalisation of the existing coHrs<:.s of st11dy awl their dh·orsiii<-at iun, 
(iii) full development of the institutions whieh at·o ill n formative stage at 

present, 
(iv) expansion of training and resuarclt iiwilities in the institutions wboro these 

are not of the requisite stamhtrd or wlwre tlmr·o is s<,upo for such oxl'an-
sion, iii~ 

(·v) re-organisation of some of tlw existillg polytedl!lie.' or -.... l<:cdmietd insti
tutions in order to impart in t hent highor i..ttstt·uction, 

(vi) increasing the intake of shul<mts into varimts courses in somo of t.be c:xisting 
institutions. 

(c) Crea.tiou of facilities f(n· training in prudtwt ion enginnuriug, (losign 01Jgineor
ing, fuel and funmoe techuolog,1· and otlwr spe~ial tielns at cort .. in solectod 
htst.itutions on a regional ha.:;i~L 

(d) Establishment of a College of Marino Enginoorin.l( and XaYul Architucture or 
creation of facilities for training in the suhjnet at one or two selectod institu
tions. 

(e) 

(f) 

(g) 

Establishment of new medical coll<'g"s fur in<'rcasing the out-tum C'f do<:tor•. 

Opening of Post-graduate S~imw" IJepartrncJ~ts in such ofth.e Unh·er~ities as 
do not have them at present and strenQ;tlwnmg d the extstmg ones m order 
to increase t.h,, out-tum of seientists of r II categories to tho desired oxtont. 

Training of ,.upervism·y catngory of tet:lmic:d por;;onuol in coujunct.it·ll with 
industry. 



CHAPTER V 

Industrial Trainin~ ol Engineers and Technologists 

I. In the preceding paragraph" we have been concerned mainly with sugge•iing 
mea•ures for the expan•ion of educational facilities to meet the requirements for scientifie 
and technical ma.n-pow<-r. We feel that this report would be incomplete unless we al•o 
deal with the question of industrial training of the large number of scientific and technical 
men who would be passing out of our educational institutions and require "condi
tioning " for their gainful employment. in industry and in other similar scientific and 
technical activities. 

2. We have in our interim report suggested. certain interim measures for the ex
pansion of facilities for industrial training of the scientific and technical personnel. In 
this report we now make certain specific recommendations which can be implemented 
immediately and sugg!lst. c!lrtain mt>asures which should go a long way in Holving this 
difficult problem. 

3. A glance at the estimates of requin•ments for scientific and teelmical personnel 
will at once reveal how diverse are the types required. While educational institutions 
could in due course he expected to be able to impart the required baHic education, the 
practical training of the men muHt nee('ssarily rest with the employers (industry or 
Government departments). Emplo~·ers, whet.her Government or I11dustry, natumlly 
prefer to employ men who have already had th.- necessary practical training else
where, and frequently dl•mand that th"' products from the educational institution should 
emerge with adequate practical 011t.luok and experience. The men with the requisite 
theoretical and practical training can only be turned out by the joint effort of educational 
instit.utionH and industry. Unfortunat<>ly t.hi8 joint responsibility is recognised only 
by a few of our prog1·essive industrialiRts. 

~- We reproduce below from the survt-y reports 11 st.atement showing the practical 
training facilitiestliat it may be possible to arrange now in the various industrial con
~:erns and Govt~rnment. and Government-sponsored Departments. As regards facilities 
in the latter, it has to be noted t.lmt the ~urvey Report gives an estimate of the training 
faoiliiie>< likely to be availa.ble after th!' implemPntation of t.he development plans while 
nnr !'st.imates shown below relate to facilities that may be made readily available now : 

TABLE XIV 

lndu1try No. of concerns 
No. of per~ons who 
can be trainod at any 

one time 
- -- ---------------- -·------- -- --

I. Ohtnnioal lndWJtrieti-

Ht'lflvy Chemical~t 

Pharmaceuticals and Drua" 
Soaps, Oil• and }'ate • 
PH.int.l n.n.d Varnishe~:~ . 

:2. &Sugar and FenQ8Qtation~:~ 

1. Paper and BOAr<ioo 

"- Clomoll' 

Ill 

'" tr. 
I~ 

511 

10 

11 

1-10 (inuluding 
Sind.hri FertiW.er 
~'octory). 

40 

100 

52 
300 

128 
9G 



8. M•t•llurgy
F~rrou$ • 
Non-ferrous 

Industry 

6. Mining • • . . • • 
7. Fuel, Ca.rbonisa.tion and Tar Distillation 
8. Textiles 
9. Glass • • • 

10. Ceramics and Refractories 
11. Leather 

12. Engineering 

4.l 

No. of oonoer.aa 

5 
9 
6 

Not known 
30 groupe of milia 

8 
9 

40 

30 

No. of person• who 
can be lramed al ao,y 

one time 

108 
22 
60 
15 

240 
32 
40 

300 IThe otani!ard 
of tmining facilitiea 
a,·ailable in moat of 
tht- concerns U verI' 
poor.) 

120 ---------·---
240• 1192* 

{*Excluding leather.) 

Department Field of Training 

Government and Government aptm8ored DeparhmntB 

Po111t:e Rnd T"IP[lrn.phA • • TPle-communication Engg. • • 
Directorate Geuerul of ObSBrvatoriea :Meteorology and weather forecMting • 
Director Generul of Civil Aviation Aerommtical Engin~ring, Tele-f't'mntuni-

Re.ilwaye 

All India Radio 

Publio Worko Departmento 

Central WI\Y..mowet", Irrigation and Naviga
tion ConuniiSinn. 

Electricity Deptt.rtmants. • 

Govemm~nt Te.~=t Honse • 
Co"l Commisiioner'd UepRrtment 
Mathematicallnstrwnents Office 

cation Engineering, Air Navigo.tion, 
Radio and Radar technique. 

General, meohanical. electrical and civil 
engineering with special reference to rail
way oommtmica.tions, testing and ~atand· 
ardisa.tion of sciE"ntifio stol'f'B. 

Ra.dioA and Tele-communication engi
neering. 

· All &Apects of civil engineering, and with 
particular referencP to design and ron
struction of dams, bridge-s, buildings 
and irriga.tional projf'ote, muu.icipal 
enginf'ering, soil mechnnice eto. 

Hydrology aurl hydraulic research, design 
and construction of dams. 

Electriral fZOneration, transmiaaion and 
di11tribution. 

Te~ting, standardisation and certification • 
~lining • • • . • • • 
Instrument technology with special refer-

ence to optical irultrumenta. 
Control Laboratories of Cenkdl Board of Chemical A&.ayiog • 

RevPnue. 
· Bntfminal Survey of Tndia 
Zoolo~iral SttrvP-y of India 
Defence Eatablishmento 

M-ta11urgieA.l Tnfllpectorata 
O.rd.rumce Factories • 

S~tematic botany e.nd museum work 
A.Umal Zoolo~y • • • • • 
General merhanieal engineering and Pro-

dttrtion engineering. 
Testing and atandardisation of gPneraJ 

aton>S. 
TOf ting and standardtsation of ordnance 
ttores. 

MeteJJurgical Testing and Reeeo.rch 

No. of person8 
who nould be 
trained every 

year 

20 
26 
26 

100 
fn workshop• and 

ot hrr work•. SO 
in LA.boratoriee. 

60 

200 

15 

65 

15 
2 
6 

2 

6 
5 

60 

15 

5 
200 
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5, From the above statement it will be observed that about 240 industrial roncerns 
can, among them•elves, train about 1,200 scientists, engineers and technologists of th_e 
senior rr executive category; and 18 Government and Government-sponwred crgam
sutions ~an train about 800 of these at a time. Except in a few cases, the available 
training facilities, we believe, have not been mobilised fully owing chiefly, we under
·~and, to the rather luke warm attituce of industry and various Government Depart
ments in the matter of arlmitting trainees in numbers larger than required for their own 
purpo~e. Thi• situation has contributed in no small measure to a denial of oprortunities 
to suitably qudifierl candidates seeking necessary practical or industrial trainirg to 
equip themselves for useful employment. Considering the vast number of technic~lly 
trained personnel that would be required for the various development projects dunng 
the next few years, one cannot be satisfied with the present position. Urgent and 
far-reaching measures should be adopted to make available the existing facilities 
for practical training to a. many qualified students as possible. We sincerely hope that 
Industry and other organisations engaged in scientific and technical activities will come 
to appreciate that it would be in their own interests to take a more liberal view in the 
matter. There has lately been an encouraging change in outlook and a large number of 
concerns and Government Departments have agreed to provide training facilities to the 
maximum extent and to co-operate with a central authority in carr),;ng out any indus
trial ' training programme that may be organised. Even so, it may be necessary 
for Government to introduce legiBlative measures so that it becomes in cum bent on 
('Ivery e3tablished industrial concern to provide training facilities for qualified candidates 
in all the grarles, notwithstanding whether the persons thus trained will be required by 
the concern or not. The large number of Government and Government-sponsored 
Departments should provide practical training facilities 'no less than industrial concerns. 
It is also noce;Rary that in every contract entered into by .the Government and other 
establishments for the purchase of industrial machinery, plant and equipment from 
foreign and Indian firms, there should be a provision in the terms of purchase for the 
training of a suitable number of Indians in the workshops of the firms. We have refer
red tv these measures in detail in our interim report. 

6. From a comparative study of the statement on the reailily available training 
facilities and our estimate of requirements for trained personnel, we observe that, . 
while these two factors are fairly well-balanced for certain development projects, there 
are wide gaps in others. The gaps are both qualitative and quantitative in as much 
as, on the one hand, no facilities are at present available for the training of certain types 
of personnel due to lack of development of the relevant branches of Industry, and 
on the other, although some training facilities are available they are not adequate 
to cover all our requirements. Instances of the former are lack of facilities for the 
training of personnel for the manufacture of electro-chemicals, synthetic and chemo
therapeutic products, antibiotics, rayon, plastics, etc., and various lines of engineering 
industry. This situation is characteristic of all ccuntries which face the problem of 
large scale industrial development after remaining comparatively inactiYe for a long 
time, and there is no ready-marle measure for remedying it. We have mainly to depend 
on progressive development of industry which would result in a corresponding increase 
in the training facilities. It would also be neces~ary to send some of our scientists and 
technicians abroad to acquire first hand knowledge of the working of some of the indus
tries. We shall refer to this aspect of the question elsewhere in the report. 

7. As a general measure we recommend the following:-

(i) The technical clnpartments of GoYernments should organise, in their establish
l,llen~s, facilities for tl>e inrlustrial training of-

(a) the arti'!ltll tYJ.le of personnel, 
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(b) the supervisory or foreman typo of personnel, and 

(c) the executive type of personnel, 

and tho expenses for tho organisation and careful supervision of trainiHg fu.cilities for 
all the a.bo1·e three types should be borne by Government. Even tho11gh the e.~penditure 
may at first sight appe,~r to bo unproductive it is not. ren.lly so in tho long run. 

(ii) _All factories or industrial establishments both private and state owned, Rhould 
include schemes of practical training and expenditure on this a-ccount should be regarded 
as legitimate expenditure of the establishment. For effective implomontntion of the 
recommend:Ltions mado, Government should, following tho French system, iu.po•e a 
certain levy on every ind11strial conuem-say about :l% of tho total wage.'! P"id by tho 
concern, and the proceeds of such levy supplomentccl by Goyomment subvention of 
an equal amount should t>e utilised for organising pmct.ical training of various grades 
and categories of personntJI in industrial concerns undtlr Government's supervision. 

We have no suitable basis at this stage to estimate the total amount lilwl_v to be 
available for Industrial Training comcquent Oil the above mcawre being givon effect to. 
However, it will be considerable and will progressively increase as the industrial develop
u.ent of the country proceeds and should be adcquute for th" industrial training of 
all categories of personnel-Executive, Sur,ervisory and Ai'tisan. 

(iii) In all tho three above types of establishments, tminees should be paid wages 
or stipends, the value of which in the case of scientifically or teehLically tmined men 
should be adequate to U1aat the trainees' expenses on board and lot'ging. 

(iv) Industry and Government Departments should recruit fresh graduates as 
officer trainees and put them through an organised training programme with a view to 
their ultimate employment as executive officers. 

8. Our requirements for tech1 ically trained personnel of the senior type for the 
next five- ten year period being over 40,000 for industrial development and Govern
ment and Government-sponsored activities, every eJi"o•·t should be made to mGbilise 
fully all available training fu.cilities now as well as in the years to come, and to utilise 
them in a plan:1ed and co-ordinated manner. Towards this tlnd, a dofiuite programme of 
Industrial Training extending over the next five- ten year> should be drawn up for the 
training of a certain n•Jmber of gr&.duates every year on a stipendiary basis in industrial 
concerns and Government and Government-sponsored Departments. The scheme 
should work in a progressive manner starting with the training of such persons for whom 
the necessary facilities may now be available in industrial concems and Gov<·rnment 
Departments as stated in para. 4 above, and_ in~reas_ing tho ~umber of trainees as the 
trainincr facilities increase. The number and dlStnbutwn oft1amoes among the branche• 
should "be correlat.ed to the requirements for personnel of all grade• a~ assessed by us. 
The Government should also institute Industria I Tmining Stiptlnds, each of the value 
of Rs. 200 per month for this tra.in~ng pro~r."m~e and tho number of st;pends shou!d 
be half that of candidates undergt>mg trammg J.e., about 20,000. 

9. In view of the unavailabi!ity of facilities for both theorcrical and practical train
ing of personnel required for r~yon an_d cellulose in_dustrie~, sp cial_arrangen:ents shm;'H 
be made for such training m c, rtam select ·d w•t1tutwns or m th•.> Co-operative 
Re3earuh L:~.bomtory that might ba established fur tl,is g10up of industries. 

FooT NoTE.-Mr. Ram Rata.n Gupta doea not support the proposed comru.laory Jevy on lodWit.ry for 
traiu~ pul'f>VI'68• 



CHAPTER VI 
...... 

Overseas Tra'.ning 

1. Betore we deal with the question of training of Indian personnel abroad, we 
consider it necessary to give here a. brief reYiew of what has a.lrady been done in tltis 
matter. The Government of India. sponsored about three years ago an Overseas Train
ing Scheme and about 720 Indian students have so far been s·,lected and sent abroad 
for "advanced training and re3ea.rch" in the various branches of science and teclmology, 
primarily with a view to providing the necessary talent for the various development 
projects nnder coatemplation. We are not aware to what extent these objectiyes have 
been realis~d. However, the scheme was initiated at a timE' when the universit ie!l and 
technical institutbns abroad lacked accommodation and facilities even for thuir own 
nationals. In spite of this, the Government secured with great difficulty certain num· 
ber of seats in foreign institutions, but it is now understood that great difliculties are 
being experienced regarding the arrangement of practical trainii.g for those students. 
Some of them are now returning after acquiring whatever training tht>y could oiJta.:n 
under the prevailing circumstances and the problem of usefully employing them is 
engaging the attention of the Government. But we regret to observe l1ere that generally 
the Government's scheme of overseas training has left much to be desired both in its 
conceptioa and execution. Recently, the Government also appointed a Committee under 
thA Ch11irruamhip of Dr. B. C. Roy to re,•iew the scheme of Overseas Tr11.ining as being 
worked out at present, and advise them on the future course of action. In its interim 
recommendations tho Committee has stated that it would be desirable to E'~pand the 
scope of the Overseas Scholarship Scheme so as to n1eet the needs of educational 
inst.itutions and industry in addition to those of Government Vopartments, for scien· 
tific personnel with higher training and also to include a few other ituportant subjects, 
e.y .-Humanities, for which scholars may be sent overseas for higher tra.i,Jing. The num
ber of scholars to be traired abroad would consequently become larger if that Com· 
mit tee's suggestions are accepted by Government. In view of the lin .it ed accommoda
tion available in foreign institutions as well as the limite<i financial resources of the 
country, Roy Committee has suggested that. a. list of pliuritie• be drawn up both in the 
subjects of study or traiaing and the number ofs~hobrs to be sent auroad. Further, the 
Committee has expressed the view that fresh graduates from Ir,dian Universities or 
technical institutions should work in India for a.t least one or two years before· they 
are selected for training abroad. For this purpose, the Committee has al;o recommend. 
ed that a Scheme of Auxiliary Scholarships tenable in India be instituted. This is the 
ba~k~J:round ~gainst w_hi_ch we now: ha':e .to ~onsider the question of Oyerseas Training. 
It IS our considered opmwn, and thiS opm1on IS also shared by the leadinoo industrialists 
of tho country, educationists and other persons who count, that--

0 

(1) Indian Scientifio and Technical personnel need to be trained abroad with 
a. different empha~is on t_he scholar's educational and training programme 
so as to meet the Immediate needs of the country for specialists. 

(2) In the context of the reqireruents of the o01mtry, necessity exiats for training 
' ou~ ~en overseas to fulfi! three. distinct but specific ne.,ds, namely, (a) 

tram1~g ~f perso~el for. mdustn~tl deYelopment, (b) training of personnel 
for sCientific and mdustrml research and education, and (r) training of per
sonnel to meet certain specific requirements of Government and Govem
ment-sponsored Departments. 
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(3) Personnel whom -it- is required to train abroad for indusrrial dwelopment 
should be selected ft·om amongst t.hoso who have had a cert<\in amount of 
industrial experience in the particular industry conc~Jn ·d and also have the 
necessary academic qualifications. They should proforably bo selected from 
amonj!'st those employed in industry and sent abroad to undergo training 
for specific periods in appropriate industrial concerns. Trainoes shotold be 
sent abroad to specialise in pn.rticulat· in those industries in which training 
facilities in India are inadequate and the development of which are in the 
national interest. It may not be necessary for such men to receive any 
acad<·tuic training in institutions abroad. 'What is most important in this 
connect iun is that. om technicAl men should studv the modorn mtthods 
of production, pick up the •know how' of new deveh;pmcnts in particular 
branches of inrlustries, etc. In organising this training, toams of different 
categories of persmmel rather than individuals should be sont abroad espe
cially for such industries which for development dopond on the co-opera
tive or joint effort of engineers, chemists and otLer categories of personnel. 

(4) As regards the training of personnel for research and odurational purposes, 
the obvious course is to select men from university rosen.rc], centres and 
other reseR.rch organisation• of the country o.nd send them t u wurl; in labora
tories abroad for short periods to study the trend• .,[ rnodem resoa.rch, 
t.heir developments and technique and to ostahlish <·ontact with reseo.rch 
workers oiHowhere in the wodd. Tho pedod oft h<'ir >t udy abro:od >ho.ald 
not ordinarily exceed one year since these sc:holars are not expected to work 
for post-graduate dogrfles of for~ign univl'rsiti.,s. Tl.ey are expected to 
b~ fully trainee! and equipped in this C<•untry as far a~ our facilitioH permit. 
In order that these objectives might be realisad, tho method of organising 
the training •hould a'so be difforent from what has btJen fol owed in the 
the past in that definite quotas of •cholarships should be a.lloca.t.ed to 
each unive"'it y or institution based on tho ecopA of oducat ion .. I or research 
activity of the. institution concerned, its devolopn.cnt plans and other like 
con,idAra.tiolls. At the same tiu.e a central pool of Oversoas Scholar•hips 
should be created out of which deserving MndidiLfes seloctcd fi'Otu all the 
institutions may be sponsor·ed for o,·erseas Tmin'ng. As a SO<JUILI the me• 
tlrod uf selectb>g candidate• for the training •hould also Lo difl'uront. The 
institutions coucemed should select 0>\ndidu.tos from amongst their staff 
or whole time research workers acc·ot·ding to rules framed by the Govern· 
ment; ancl the selertions thus made should be subject to the approval of 
an o,·erall Selection Board set up by the Goverumen•.. This method will 
give a. certR.in amou~t of free<!o~ to t!•e a<!thoriti?s of the institutions to 
seloct suitable cand11lates, who 111 the•r OJ>rnron "rll holp to develop them 
and is the only realistic a.ppro>>ch. The ohiof object of overseas training 
with refE>rence to higher education and re<eat·ch is to give university 
teachers and others engaged in them nn opportunity to learn latest 
teaching methods or research techniques a• followed in m.ore. ad~a.nc~d 
coWltrres and to equip t:,emselves to dt}vdop therr own mslltut1ons m 
this country. For the general improvement in the •tandard of toa.chjng, 
it may also be de,irable generally to send abro<\<l a loam .of work.ers 
rather than individuals to study modem devulopruent.a m teaching 
methods and research technique in selected subjects. 
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(5) No out and dried suggestions are necessary in regard to overseas training to 
meet the needs of Government Departments. Generally, members of the 
staff of technical dopartmeats should get an opportunity to visit corres
ponding departments or imtitutions abroad to acquaint themselves with 
t.he latest developments in their own fiolds. This is not, in a strict sense, 
any kind of training but. is in the nature of short-term vhits of tec!_nical 
personnel ii• Government service to foreign countries. This is alJo differ
ent from the Study Leave Scheme already provided for in Government 
Dopa.rtmonts. 

(6) Persons who have been technically or industrially trained abroad should 
not only be utilized for the industrial development of the country but also 
for the training of additional technical personnel in the country itself, 
thereby reducing the number of people who would otherwise have to be 
sent abroad for training. 

(7) Sending of fresh graduates to foreign universities for another course of aca
demic training in the hope that such persons will, on their return, be 
useful in the industrial development of the country should be discouraged_ 

2. We have given in Appendix VI a list of subjects in which Indian technical per
sonnel should be trained abroad. We have also shown in it the number of cand'dates who 
should be thus trained for each of the three purposes, (a) Industrialdev elopment, (b) Gov
ernment and Government-sponsored activities, and (c) Higher scientific education and 
research. As regards the last we have made an attempt to allocate .quotas to institu
tions in each zone on tho basis of the scope of educational and research activity in each 
institution. To summarise our requirements in the matter of overseas training are :-

TABLE XV 

Objertive 

(n) Industrial Development, 

(b) Govt. and Government sponsored activities. 

(o) Higher Education and Resenroh. 

No. of persona to be tra:ned 
during the next 5 years . 

460 

603 

909 

3_ It is .obvious that the training of such a large body of scientific and technical 
personnel abroad as shown in the statement. would involve large national expenditure, 
even if the training were to be organised for the next 10 years. There is al~o. as has been 
noted, the present difficulty of ohtaining suitable training facilities in industiial con
cerns, universities and other institutions abroad. Both these factors put a limit to the 
number of men who can be ~ent for foreign ha'ning in the near futme. Consequently, 
other means of providing the necessary training facilities especially to personnel 
required for industrial develorment have to be explored. We have bem infmmed that 
the Ministry of Industry and Supply, in consultation with industries have drawn up a 
list of foreign technical exrerts "~.em it miEht be deEi1able to bring into this ccuntry for 
the development of various industries. If three or four understudies are attached to 
each of these foreign experts, it may be po~sible to train a certain number of our 
technical personnel in this country itself. We commend that the possibilities in this 
respect be examined. 
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CHAPER rn 
Equal Opportunities, Free Phces. Science Talent Search, 

Shorhge of Teachers etc. 
I. In this chapter we shall deal with certain general questions of importance, to the 

progress of scientific and technical education in the country. 
2. We feel that special measures should be adopted for attracting talented students 

to pursue higher scientific and teclnical education. Scholar> hips and }'ree Places, which 
represent the most practical steps to enable poor but talented students to obtain higher 
education are limited, while the cost of technical educaticn compared with the per 
capita income of the people is high. Generally, only a small section of the people, who 
can afford the high cost of such education join the Universities and technical institutions, 
and that section does not necessarily represent the best talent. The best way of 
improving the situation is to create Free Places and Scholarships for ahout 50% of the 
annual admissions to our educational institutions and award them on merit alone. \Vhilo 
amounting to a great measure of social justice this would enable really tnl nted students 
to obtain higher education and thereby help to build up the scientifi() man-power 
resources of the country. 

3. It will be observed from the survey data relating to educational facilities 
presented in the Basic Report and reviewed in Chapter Ill of this report that the actual 
admissions to various definite courses of study and training during 1947-48 and the 
provision that exists for research training are as follows :-

Courses of Study Admissions in 1947-48 

A. Engineering & Technology
Degre~ and Post-!;radJ.at~ courses 
Diploma. cvurses 

B. Pure Sciences-
Post-gradtmte cours's-M.Sc., etc. 

C. Agricultural Sciences-
D gree & Post-gradute cours's 
Other cours~s, mostly Diploma courses 

D. Meiical Sciences-
Degree & Post-grad tte courses 
Diploma. courses only in Dentistry 

Research Traini"g-
Pur' & Applied Sciences 
Agricultural Scimc s 
Engineering & Technology 

Medical Sciences 

2944 
3658 

700 

1245 
140 

630 
183 

Actual fi.;ures are not 
a.vailabl '. may b ~ assumed 
t•J b · nbo tt 100 
Actual figures an not 
ava.ilabl '· may bJ assumed 
to be about 50 

The tuition fee varies from institution to institution for the •arne courset1. 
In addition stud3nts have to pay various other seasonal fees, such as, library 
fee, sports 'fee, examination fee, etc. There is also a trend to increase the. fees 
in most institutions. Considering all these factors we might take the maxtmum 
fees per student per year .to be a.b1ut Rupees fou_r hundred for de~ree a~~ post: 
graduate courses in Engineermg and Technology, Agnculture and )Iedtcal Svte_nces , 
and about Rupees two hundred for thP diploma. courses. For Pure Sctences 
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the fees are about Rnpees three hundred, and for research training about the 
same amount. Scholarships amounting to 50% of the total number of Free Places 
should be instituted. The value of each scholarship should be about Rupees one 
thousand per year fnr degree and post-graduate courses and about Rupees five hundred for 
diploma course~. The value of research training scholarships, however, should be about 
Rupees eighteen hundred per year. On this basis the number of Free Places that should 
be instituted and the expenditure involved are as shown below. In estimating the 
expenditure we have taken into consideration the duration of the various courses-4 years 
for degree courees in engineering, technology and agriculture, 3 years for diploma courses 
in the same su hjccts, 2 years for 1\l.Sc. course in pure sciences, 5 y<ars for degree 
courses in mP<licine and surgery and 3 years for research training. On this basis, column 
4 of the folluwing statement indicates the maximum annual expenditure. 

Courses NumbAr or Free NUmber of Scholar· Annual expenditure 
Pl1t.O~s ships 

(Rs. la.khs) 
A. Engl,..tring and T«'hn<>logy-

DA'tree A.nr\ Post-gratlu..1ote courees, 1470 740 53·0 
Diplomil. cours~s. 1830 920 2J·0 

B. Pure Seienou-
Post-grndu.\te courses-M. So., eta. 350 180 6·0 

0 . .Agrirullt"al Srirnce4-
De~reA Rnrl Post-gr.1.1hnte cotlNIOS• 620 310 22•5 
Other oour·su9, mot!lly tliplomt\ oourses. 70 40 6·0 

D. Mrdi.·aJ Sdrn"u-
Dfll-tree n.nd Post-gr-act11f\tfl n~mraf"s, 1080 510 48 5 
Diploma oourr:~us ouly Deutastry. 40 20 6·0 

Rut4f'f h Training-
Pure Rnct \ ppJi,..,f Snieno68. 32~ 

320} Ap;rirullurl\l s.~it,nm·s. . 90 90 30·6 
}"nginettrin~ nn~l Touh.nology. 60 50 
M.Jdioul Suieno~JS. 30 30 

Total 5950 3240 197 5 

Similar provision perhaps on a somewhat reduced scale should be made in the I.Sc. 
and B.Sc. stages also. 

4. Now that. the importance of scientific research to national progress is being increas
ingly realised and that a c_hain of National Laboratories is in the cour~e ?f establishment 
it is only right that special efforts should be made to search for sCientific talent suited 
to take to rese!l.rch. In America, National Science Talent Search Competition among 
young men and women from High Schools and Colleges has proved its value. We strongly 
feel that some such method of locating and encouraging scientific talent should also be 
employed in this country. 

Shortage of Teachers. 

5. Of all the handicaps from which our edncatwnaJ mst1tutwns are at present suffering 
the shortage of teachers is porhaps the worst. We have referred to it in brief in our Interim 
Report and in t_h~ su~vcy re~ort. we_have descri?e•lllOw this is adver,sely a~ecting the 
Sliandard of tralllillg rn the lllSt.itutiOns. The inadequacy of teachers salanes is the 
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are deplorably low. The salary of a Demonstrator or Tutor averages about Rs. 7 5 to I 00 
per month and that of a Lecturer about Rs. 100 to 150 and that of a Professor about 
Rs. 500 in Universities and about Rs. 300 to 400 in the colleges. In contrast, clerical 
and administrative jobs in Government Departments are very much better paid. So 
also are scientific and technical jobs in Industry and Government Departments. The 
result has been that there is a steady 'drift' of teachers from Universitics and 
other educational institutions into scientific and technical jobs in Industry and GO\·em· 
ment Departments, whenever available and when these are not available, into clerical ano.l 
technical jobs and educational institutions are finding it increasingly difficult to attract 
suitably qualified persons for teaching post.s. Unless the situation is tackled immediately 
with a sense of urgency, there is no likelihood of any of our long-term development plan& 
materialising. The problem is capable of solution only on an economic plane siuoo 
economic factors are at the root of it. 

We suggest after mature consideration that the salary scales of teachers of various 
oategories should he as shown below :-

(a) Uooiwroil!l Inolilulion1, ProfuoiofltJl l,..lilulionl an4 ol~er Po.t·gradutUo Irutilwi~m~

Prof.....,ra (Senior) 

ProfOI!liOra (Junior) 

Reodors, .A.saistau.t Professors and Senior Leoturera. 

lunior Leoturera. DemollBtratora, eto. 

Pror...,.. 

.u.iataDt Prof8MON 

.__.,Demonstrators, eta, 

.. 

Rs. I ,500 to 2,000 

Rs. 1,000 to 1,500 

Ra. 750 to 1,200 

Ro. 250 to 800 

Ro. GOO to 1,200 

Ro. 330 to 850 

RB. 260 to 500 

6. We reiterate here our previous recommend!\tion in our Interim Report that engineera 
in government service should be encouraged wherever necessary to assist in instruction 
in engineering colleges. While this recommendation would, no doubt, relieve the shortage 
of tea.chers in our technical institutions, it has another commendable significance in 
tha.t, it would enable the institutions to improve the st.andard of training, especially 
from the practical point of view. 

7. During the factual survey, the desirability of a~sociating wherever possible senior 
technical executives of industrial concerns with the training of students in technical 
institutions was discussed with prominent industrialists. A majority of the inuns
trialists welcomed the proposal and assured that the services of their technical 
personnel would be made available for training purposes iu instit.utions located close to 
the industrial establishments. We, therefore, recommend that Hmtable nrrangcmentR be 
worked out whereby the services of the senior offiom·s of engineering departments of 
Governments and the technical executives of industrial concerns might he utilised for 
the training of students in engineering and technological institutions located close to 
their headquarters. This arrangement will besides impro\"i.ng the stand~rd.of ~raii_ling 
relieve to a. consiuora.ble extent, the acute shortage of tramed teachers m m.qhtutJOIUI 
which il a factor of grea.t importa.nce in the present set up. 
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8. We cannot conclude this chapter without referring to the method of admi.esion of 
•tudents to educational institutions. We understand that in certain University and 
Government Institutions admissions are still being made on communal and caste consi
derations. We also understand that commw1al influences play a considerable role even 
in such an important matter as the appointment of teachers. We need not stress here 
how iiTational and dangerous communal policies are, especially in educational matters. 
Denial of opportunities for higher education to any particular section of the people for 
reasons of caste, creed or community represents, to say the least, a most reactionary step 
and the pursuit of such a policy is bound to have far-reaching repurcussions on the quality 
of scientific man-power as well as on the calibre of post-graduate research in Universities. 
Incidentally, it also 1·epr0sents a moot flagrant violation of the secular policy of the State. 
It might be argued in defence of the communal Basis of admission to educational insti
tut4ons that the backward communities should be given an opportWlity to raise themselves 
to the· same level as the more advaced ones but the remedy is not to shut out from the 
colleges the youth of educationally more advanced ones but to enable the poor but intelli
gent student to whichever community he may belong to obtain higher education as of 
right. It is therefore most inlportant for the progress of education and research in 
this country completely to jettison the irmtional rostrictions and prohibitions which 
have been erected in certain places to defeat the wholesome principle that admission 
to collegiate institutions should be by merit !done. We strongly urge that Government 
take immediate steps to investigate the conditions obtaining in educational institution• 
in the coWltry with particular reference to the principle of admission of students, appoint
ment of teachers etc., and adopt suitable measures to discourage the institutions from fol
lowing a policy which is likely to militate not only against the efficiency of scientific man
power-'-Consideration with which th;g Commit.tee is vitally concerned-but also clearly 
defies a fundamental right envisaged in the constitution of the country. 
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CHAPTERVUI 
Unemployment, Drift and Leakage of Talent, National Register of 

Scientific & Technical Per~onnel. 

1. We feel that our report would be incomplete if we did not refer to wastage of sci· 
entific and technical talent. Considered as a wealth of a country, scientific and techni
cal talent has much in common with other material resources-mineral, agricultural 
etc. in as much as prevention of wastage and profitable utilization 'characterise any 
plan of national development dependent on these resources. · 

2. In the context of scientific and technical man-power, wastage of talent assumes 
several forms. Ofthese the worst and at the same time the simplest is unemployment 
which is chiefly caused by over production and lack of suitable openings. Drift and 
Leakage of talent which represent the other forms are more complex in that their causeo 
are subtle, various and sometimes ill-defined. Though in net effect they constitutt> 
wastage of talent, drift and leakage are not identical. To explain the terms as we u·nder
stand them, drift means migration of talent from scientific to non-scientific activities, 
as it happens when a scientist takes a non-scientificjob, or an engineer is put on a job which 
had better be carried by one who is not an engineer. Leakage of talent occurs when a scien
tist or a technologist, who has specialised in any particular branch or posse"'es expert know
ledge of some aspect of science or technology does not find opportunities to use such 
knowledge, which in consequence becomes a waste. He might continue to clo work of a 
scientific or technical nature, but sWl represents 'Leakage' if any of his special abilities, 
for the acquisition of which he has devoted time, labour and money is not properly uti
lised. Instances are a research chemist, who is obliged to do routine analytical or· 
chemical inspection work in factory without opportunities to u"e his reRearch talents, or 
an engineer, who has specialised in Designing finds himRelf only in the position of a 
supervisor in charge of production or construction work. 

3. Various factors--economic, geographical, and personal are msponsible for Drift and 
Leakage and in every progressive country of the world there is always a certain amount 
of wastage of talent, which in the very nature of things is unavoiclable. But it is the 
essence of human planning that such wastage is brought down to an irreducible minimum. 
No country faces a more desperate situation than when a larg-e bo<Jy of the edurat.-d 
people are unemployed or unsuitably employed. 

4. So fat· no reliable data have been collected regarding the extent of wnsta!!P of 
scientific and technical talent in India and we therefore considered it nece""""Y to AHtertain 
the true state of affail·s. A 'Questionnaire for Individuals' (as reproduced in App<mrlix X) 
was circulated along with the qestionnail·es relating to Government ancl Gonrnment· 
sponsored Departments, Industries and Educational Institutions. So far (i.e. upto 
24·7·48) we have registered over 8,000 such completed questionnaires ancl mor!' arf' await
ing registration. An analysis of the information thus collected is given below:-

Unemployed No. employed in non. 
soientifio occupation 

Total regi1tro.tiou 

1. B.Sc. (Pure Sciences) 24 148 IU!).j, 
2. B.Sc. (Applied Sciencu)- . .. 

Agriculture 2 2 271 
Cbemioa.l Technologiate 1 1 '! 
Geologists ue 
Mining 1 58 
Metallurgy 2 9T 
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Unemployed No. emnloyOO. in non· Total regiak'atioD. 
scientific occupation 

--------------- -------------------
S. M .So. or Hightf' QualijiotUiOM: 

Agriculture 

Chemist.-,. 

Mathemo.tioa 

Phyaico 

Botnny 

Zoologilt• 

Chemiool Teohnologiate 

Geography & Geophyaioo 

4. Medioa.l Lioentlo.tea 

~. Medicnl Graduates or Higher quaJifi. 
oationB 

6. En~inf"'era-graduatoa or Higher qualifi
cations 

Y. Engineers-Diploma Holders 

Total 

2 

! . 

' 
s 
2 

2 

9 

88 

48 

190 

5 

16 

4 

4 

181 

•• 
HG 

lGS 

JU 

1109 

117 

8 

IS 

N 

----------
811T 

IS. Although the above analysis relates to only about 8000 pPrsons, we may 
take it as a cross-Bection of the entire scientific and technical capital of the country and 
representing as nearly as possible the correct state of affairs. We find from it that the 
wastage of talent is about 4% made up of 'unemployment' & 'Drift' approximately in 
equal proportions. It may be that when the state of employment of all the scientific 
and technical personnel in the country is correctly known the wastage figure might be a 
little more, but in any case we do not expect it to be much over 10%. 

6. An ovemll wastage of 10% does not seem to us high, especially in a country like 
India wh<'re due to lack of industrial development suitable openings for scientists and 
technologists are somewhat limited. However, it is comparatively high in the case of 
those who have B.Sc. as the maximum qualification. We discussed tltis question with a 
number of distinguished educationists, and they were -of the opinion that the drift at the 
B.Sc. stage is usuAlly very high rising to as much as 50% in some cases. This is not sur" 
prising since the B.Sc. degree in most caeoe is a qnali(ying degree preparatory to higher 
scientific or technical studie& and the facilities for such sturlies are limiterl. We need not, 
however, feel undue anxiety on that score since science graduates also should be employed 
In non-scientific occupations where they will try to bring to bear their scientific outlook 
on methods on g<meral problems. \Ye are of the opinion that much benefit would accrue 
from a wider diffusion of scientific knowledge through all spheres of activity, provided 
s:1fficient number of technical men can be spared. The drift amongst personnel above 
B.Sc. stage is small and is largely due to general unsatisfactory conditions of work in 
teaching and scientific occupations and the generally lower salaries and fewer privileges 
offered in technical posts as compared to administrative posts. 

7. In our analysis of the state of employment, we have not indicated 
the leakage . of talent--that is to say the number of scientists and technologists, 
whose special qua!ifi_cations and attainment? are not being fully utilised in their present 
emplnyment. Tlus IS so not because there IS no leakage but we have not had any suit
able basis on which to assess the leakage; and we could not take the views expressed by 
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in~l.viduals regarding their special qualification• and how little such qualifiratl ons arf'h•irg 
~tJhsed for absolute truth. But that there is considerable leakage of taiE'nt, there 
JS no doubt and we know from our own experience that there is a. large number 
of scimtists and technologists, who given better opportunitil's and encouragement are cap· 
able of making a large contribution to the development of the country in their re<opoo· 
tive fields. To examine individual cases and suggest remedies is a. formidabl<' ··~k and 
we can only suggest general measures, designed to improve the present situation and 
these we outline in the following para. 

8.' The cost of training in scientific and technical AU bject is comparatively high and 
if a person thus trained leaves the scientific work for arlministrat;ve or non-scientific 
profession for monetary. gain or position, the money and effort spent on his training are 
generally a loss, except ts so far as such persons may find themselves in n position where 
they can bring to bear on administartive problems their scientific outlook. Keeping 
in view the shortage of scientific and technical pen;onnrl in the country, wr feel that it. 
will be in the national interest if this drift is minimi~ed as far as possible. It is there
fore necessary that the main causes leading to this drift, viz., inadequate salary, inferior · 
status and disparity of privilege between technical and administrative personnel should 
be eliminated. Towards this end and particularly to minimise leakage of talent we 
also recommend the creation of a Central Scientific & Technical Service on the linl'~ 
of the Indian Administrative and. other All-India Services. 

9. Compiln,tion of a. National Register of Scientific and Technical personnel of India 
is one of our Terms of Reference and is very important in the context of preventiorr 
of wastage of talent. Every progressive country of the world has not only complied 
a National Register of its scientists, tecbnologist8, doctors, etc., but is maintaining thl' 
register up-to-date. In these countries, special machinery has been set up on a permanent 
basis for the purpose and the work is being carried out in a. sy8tematic and co-ordinated 
manner. The register serves the dual purpose of a directory of the scientific and tech
nical capital of the country and provides the necessary ba,is for detemining how best. 
to utilise the talent both in times of p0ace and war. No effort has so far been made 
in this country to compile a corresponding National Register in a systematic manner. 
Although every province and Indian State has compiled a register of qualified 
medical personnel under the Indian l\Iedical Registration Act, such registers are 
neither up-to-date nor do they fulfil the objectives of a National Register. We consider 
that compilation of a register of all the scientists, engineers, technologists, doctom and 
other categories of scientific and technical personnel available in India should be vigorous
ly pursued and the register should contain full information re~tarding an individual's 
qualifications, experience, special attainments, etc .. In ordc~ that the register might 
at all times be up-to-date the work should be carried out m a sort of permanent 
basis. 

At our first meeting we decided that the compilat.ion work shonld be unrlertaken 
by the Council of Scientific and Inrlustrial R!'search in conjunction with the National 
Institute of Sciences of India. Thl'se two organisations have, we understand, 
called upon the scientific and technical pcrnonnel in the county to rej!ister their namrs 
and particulars. We are also gratified to note that the Prime Minister himslf has evinc~d 
keen interest in this work and has urged all qualified pe~ons to regist<·r th!'mF<'IV!'B. 
So far the Council of Research and the National Institute of Sciences have received parti· 
culars in respect of about 20,000 persons, which are now being compiled. Although. 
this number represents a good response, we are of the opinion that the scientific and 
technical capital available in the country is much greater and a large number of qualified 
persons are yet to register themselves and therefore, every effort should be made to oom. 



plete the register aa far M poulble. It aeems to WI ~na~ wu m1gn• nave ro emorce 110me 
llleaBUre whereby it becomes incumbent on every qualified scientific technical person to 
register himself. In the United Kingdom, no scientific or technical person oan seek 
employment unless his name appears on the National Register and he bearsa National 
~egister Number. We recommend that immediate steps be taken to enforce suitable 
meaaures in this countrv also. 

fS. S. Bhatnagar 

H. J. Bhabha 

R. R. Gupta 

.K.. A. Hamiecl 

H. Kabir 

A. N. Khosla 

K. S. Krishn&n 

J. N. Mukerjee 

Baini Prasad 

K. C. K. E. Raj& 

D. S. Kothari I R~g1math Praslwl 

l
D. N. Wadia 

S. R. Sen Gupta. 



SUMMARY 

A ~nmmary of the findings and recommendations of th" ~itmtific Aian.power 
Commit.! e~ ;, presented in the followini :-

A.-Assessment of M, npower. 

l'he Scientific Man-power Committee assesses the requirements for scientific and 
technical per"onnel during the next 5 t.o I 0 year period ( 194 7 52-117) for Government 
(oivil and defence), for teaching and research and for industry, agriculture, transport 
medicine and other fields dependent on the use of sciE>ntific and technical man-power 
aR follows :-

Enginee1·s of e.U categorieofl 
Architects . . . . . 
Chemists and Chemicnl Technoloa:ists 
Physicists . 
Metallurgists . , , 
Glasa and Ce1·amice Technologists 
Fuel and Furnaoe Technologists 
Textile Teohnologiats 
Leather Technologists . . 
Geologistsand Geophysicists . 
Matbeme.tioia.naand Statiatioiam 
Botanists.j . 
Zoologi!Ra . 
Biologist• • • 
Agricultural Soientiots 
Dairy Toohnologista 
Doctors , • 
Non-medical personnel (Nuraea) 

fioienoe Teachers-
Graduates in Scieooe 
Intermediate in Science • . • • 
Intermediates in Science as '.l'echnical perso.ollll4"1 

Unclassified Scientific and Teohnioa.l Personnel 

B.-survey of Manpower Resourcu 

(a) Engineering and Technologiml Education-

No. required 

Senior 
liJI' .. dc 

2ij,280 
310 

6,660 
3,300 
1,090 

820 
810 
780 
860 

1, .. 20 
1,1160 

900 
1,430 

080 
li,040 

700 
19,740 
12,111 

18,220 
1,82,300 

600 
1,820 

3ij,700 

8,99~ 
!20 
160 
Mt 

061 
46t 

10 

e1e 

(CIU.PTIIII II -P.uu.. lll) 

1. The Committee observes that facilities for post-graduate education and rMe&rch 
in engineering and technology are almost non-existent. There are no more than 1 
eatablished institutions in the whole country which impart education upto post
graduate standard and even there the range of subjects covered is limited. However, 
t!w progress of engineering education has not been unsatisfactory upto the under· 
graduate or degree standard. There are 23 first-grade Engineering Collegt>s in the 
eountry offering oour868 in Civil, ElootrW&l and Koohanioal 1i:ll&ineeriJli. .Reoeotly 



Chemical Engineering courses have· been organised in 4, Electl'ical Communication 
Engineering in 2, Metallurgical Engineering in I, and Highway Engineering,alw in one 
of these Colleges. Combined courses in Mechanical and Electrial Engineering subjects is 
a special feature of some of the Engineering Colleges, especially in the Northern and 
Western zones. The Committee notes that there is at present little scope for'. ·,specializa
tion in numerous branches of engineering at the degree or post-graduate stages and 
consequently the existing system may be regarded as one relating mostly to general 
engineering education in the three basic branches of engineering, namely, Civil, Mecha
nical and Electrical. Technological education has not kept pace with engineering 
education and shows only limited development both in the range of subjects covered 
and in the number of institutions providing such courses. There are only 8 first
grade institutions in the country teaching technological subjects upto the degree 
standard. Of these 3 institutions offer courses in Chemical Engineering, 2 in Oil Tech
nology, I each in Ceramics, Glass, Pharmaceutics, Metallurgy and Leather, 2 in Mining 
and 2 in Textile Technology. The courses in some of t.hese institutions have been started 
fairly recently. (CHAPTER III,-PARAS. 2 & 3.) 

2. In the matter of junior engineering and technological education upto the diploma 
8tandard the present position is somewhat statisfactory, in that over 45 institutions 
distributed all over the country are engaged in in1parting instruction in a fairly wide 
range of subjects in engineering and teelmology. (CHAPTER III-PARA. 3.) 

3. The present out-turn of technologiets and engineers and the admissions into the 
various institutions in I947-48 are as follows (CHAPTER III-PARA. 3). :-

Standard or Uaining 

....,._. .. ,_. 
Diploma ConnN • . 
Desree....! :f'Oit-IP*du&te eou... ,. . ...,.,_ 
DlplomaCooneo • • • 
Degree and P011t-graduate Coaneo , 

Outturn Admioolon 
in in 

1946-47 1947· .. 

1,150 1,1110 
860 ll,620 

190 
320 

610 
420 

4. The Committee observes that all the Engineering and Technological institutions 
in the country suffer from such handicaps as lack of equipment or lack of adequate staff 
or laolr. of adequate accommodation or all the three. This is chiefly due to two factors, 
namely, (i) that established institutions which have increased their normal intake have 
not always been able to expand their facilities correspondingly, and (ii) institutions 
which have been started recently have been progressing rather slowly, mainly due to 
la.ok of funds. The available facilities in respect of equipment, staff, teaching accom
modation, eto., in many of these institutions hardly fulfil 40 per cent. of the minimum 
requirements suggested by the All India Council for Technical Education. This 
unsatisfactory state of affairs is having an adverse effect on the ~tandard of technological 
education. The Committee is of the considered opinion that the first approach to the 
problem of development of engineering and technological education should bo to strength
en the existing facilities in the institutions hy equipping and staffing them adequately for 
the present intake of students and to bring up the standard of training to the d~sired 
level. (CliuTBB IU-P.AJU.. 4.) 
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5. The Committee observes that little or no research either in Engineering O!' in 
Technology is being carried out at present in the institutions excepting pcrhnp8 in 
one or two ; the reasons are, the institutions have developed ·only for teaching at tl in 
many of them the available facilities are not adequate e\·cn for this purpose. The 
aca:intic atm)•phere prevailing in the institutions is also anything but conducive 
to re3e:trch. The staff of almost all the institutions are heavily burdened with routine 
teaching work and are left with little time for t•eseat·ch. The equipm<'nt and othor 
facilities available for reseathech are very poor and there is little collaboration and con
tact between Industry and th' institutions. It is the considered opinion of the CotPmittee 
that unless these existing handicaps are removed no real impetus can be given to 
en~ineering and in:lustrial re3e'trch. l\Iembers of staff should be enablPd to find 
suffi )ient time to devote to research and suitttblo research fellowships or scholarships 
shcnld be initituted in e~ch institution. The existing facilities in reapoct of staff, 
equipment, accommodation, etc. should be improved not only for teaching but also 
for rese~rch purposes and there should be close liaison between Industry and educa
tional institutions so that the latter might cater to the needs of industry both in the 
matter of research and in the training of personnel. (CHAPTER III-PARA .. 'i.) 

(b) Higher Scientific Education and Re:;earch-

6. A large number of institutions, more or los• evenly di•tributed throughout 
the whole country, provid' facilities for Basic Scientific Education upto I.Sc., B.Sc., and 
B.Sc. (Hons.) standard in Physics, Chemistry, 1\lathern>ttics, Botany, Zoology, Geology 
and other biological sciences. The out-turn of l.Sc B.Sc. and B.Sc., (Hotts.) gradualiJo 
for 1946-47 is as sho\\n below:-

Outt.urn AdJuisl'lioQII 
in in 

1046-47 1947·4b 

Intormediate in Science 19.660 Not known 
4,700 8 000 

(&ttiwatAd) 
B.So. graduate (Pure Sciences) 

B.Se. (Hone.) graduates 1,100 1.~00 
(ostimat•'<i) 

(CHAPTER III-PARA. 6.) 

7. Almost all the institutions teaching upto l.Sc. and B.Sc. standards are now 
working at full strength, some in two shifts, and no appreciable increa•e in tho out
turn of graduates or intermediates in s.cienre ran be e~pecte? from tl.t<'m 
in the near future. Any appreciable increase Ill !he .out;htrn ~hwh mt¥ht be re~1•mcd 
will have to be brought about by starti~g new mshtutwns, smc.e the mtrodu<twn of 
Double Shift Svstem in institutions where tt has not already been mtroduced can only 
be pos•ible by" effecting all round expansion '?f ~he instit.utions conrer~ed, tht i•, by 
providing additional staff, equipment ~nd bmldmgs winch ma~ practtrally aruou.nt. to 
starting new institutions. The Commtttee observes tha.t even m m.nny ?f the ex1stmg 
institutions the facilities available are extremely unRatL~factory. 'I he mtake of stu
dents into the various courses in these institutions has increased in recent years, hut thPre 
has been no corresponding increase in the facilities. Clas-.ooms are crowdc~, the 
staff over-worked . and there has been no replacement of. the old and unsm:vweah~e 
equipment nor any additions made ther~to. The Committee stresses that if ba•u· 
5cientific education in the country is to be maintained at· the requisite standard all 
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~bel!& dofioienoies should be first removed. The Committoo also refers to the con
dition in which teachers are working in the institutions. Although in some of these 
institutions some limited facilities for research are available, the staff is so heavily bur
dened with routine teaching work-25 hours per week or more-that they find little time 
for research. The condition is much the same in some of the collogos which offer Hon
ours and post-graduate oouraes in addition to under-graduate courses. The salary s~alt>s 
are far from satisfactory. In some cases they are ridiculously low. There is general 
discontent amongst. the members of the staff and the institutions are finding it in
creasingly difficult to attract qualified teachers. (CHAPTER III-PARA. 7.) 

8. Linking up Higher Scientific Education with Research, the Committee observe• 
that there are at present 25 Universities in the country of which 7 nre still in a forma
tive stage. In some of the Indian Universities 1\I.Sc. degree is obtainable mainly by 
research; in some others either by research or by examination and in the rest by both. 
Most of the Universities are maintaining departments for post-graduate educa,tion 
and research in the various branches of basic th·' sciences-Physics, Chemistry, Mathema
tics, Botany, Zoology, Geology and other biological sciences. Some of these post-graduate 
Departments of Universities,-a number of first-grade soienoe Colleges eiher affiliated to 
Universities or directly maintained by them-have facilities for post-graduate research 
and training which, though at present not quite satsisfactory in all respects, are capable 
of being developed especially for the training of research workers. The Committee 
completes the picture of scientific and industrial research in the country by referring 
in detail to the activities of several special institutions also, special in the sense that, 
unlike the university institutions, these do not ordinarily cater for routine post-graduate 
teaching of scholars for higher degrees or diplomas, but are whole-time research es
tablishments, such as the N aHonal Laboratories of the Council of Sci ntifio and 
Ind ll!trial Resooroh, Bose Research Institute, Indian Institute of Science, Tata, 
ln3titute of Fund:l.mental Research, Solar Physics Laboratory, etc. The Committee 
observes that in the context of Higher Technical Education and Research these 
special institutions have their importance, in that many of them function as research 

training centres and also provide facilities for re,qearch students to work for higher 
post-graduate degrees of Indian Universitie•. The Committee summarises the 
present position in respect of Higher Scientific Education and Research in the 
following statement :-

Outtnt"n in 
1946-47 

AdmiAAi~"~nB in 
19H-48 

M.So. ooursee In Br.aio Floienoel ••.•••••••.••••••.•••... R40 700 

Ph.D., D.SI), eto., IQ. B eio Soienuta ..•••••.•.•.•.•.••• Tot-~1 outt.<Jrn fur thoh•3t 10 years-130 

PhV111iCI 
Ch8mi11try 
Mathematioa. 
Sttt.t.itttio• 
Bot·any 
Oooi"!!Y 
Zoolol'}' • 
Applied Biology 
Mrtrine Biology 
P·y.iolol'}' . 
Other f'tlhjectl 

Research Training 

Totnl No. of work. Po~~ible ratE~ of 
el'8 for whose out. turn per year 

trainin~ farilitiee 
are avtt.ilnble 

140 45 
310 100 

30 10 
10 I S 
70 20 
20 7 
20 IR 

3 I 
15 5 
5 I 

10 3 

lCHAPTER III-PARAs. 8-10~) 
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(c) Agricultural Education-and Research-

. 9. The. C:1m~1~t~ee observes .that there are-: about 18 institution~ in the country 
wh~ch prov~de faCilltws f?r educat10n an~ rosear.ch m Agriculture, Dairying, Forestry, VD
term~ry SJtence•, Ftshenes and other alhed subJects. The Committe also describes in brief 
the Lotivities oLd! tha ~;t·ice~ltura.l re•Hr~h i11stitutioni ia the ootmtry, with particular 
reference to the scopo of work and tho facilities available in them for research training. 
The Committee's findings about the present position of agricultural education and 
research in the country <~.l'e summarised in the statement below :-

Cou~~ 

Dairy and Allied Sciences • 

B.Sc. in Agricultur~:> and Agrlcultura1 Enginet.Ting 
M.Sc. and Doctorates iu Agricultural S,.ienf'ee , 
Post-!{raduttte diploma!' in Agriculh1re, Veterinary. 

Jo'orest.ry. D•urying And Allied :-\cieuces , . 
Total n11mber of po"t tzruduate r~Par<'h workers for 
-whose t.rtl.ining faciiities are avuilu.ble 

Oudurn U. Admi~U~iooa_ 
1046·•1 in 

180 
350 

60 

160 
Allri. 
Scien,.es 170 
Vairyrrw 6 
Vete-rin.ory 
Scaenoee 10 

1947·4S 

140 
990 

60 

170 

l'rob.oble 
outtura. 

duri"'l tile 
nod 

Dyoan 

IIJO 
3,6)0 

.sQ 

940 
310tr......., 

re.eo.rch 
workers 

•(On the assumption that all the !'esea.rch training facilitiee a.re fully utilised and the duration of kalA· 
ing ia abvut 3 yea.rz;). 

(ClunER III-PARA. 11). 

(d) Medical EducatiO'n and Reeearcll,-

10. The Committee observes that the facilities available in the country for post 
graduate training and research in Medical and allied branches are poor. Nine Medical 
Colleges art~ said to provid1 facilities for such training but considered in the light of 
the outtm•n of trained post-graduate personnel every year, tLe Committee expre~aes 
considerable doubt whether the claims of most of these institutions are justified or 
whether medical graduatE's do take to post-graduate training. The Committf'e also 
notes that very little medical research is now being conducted in tho Medical Colleges 
and the only centres of research are certain special establishments, such as the AU· 
lndi<1 Institute of Public Health and Hygiene, Pasteur Institute, King lnHtitute, 
Malaria Institute; Haffkine Institute and a few other Government and semi-Govern• 
went est.'tblishmcnts. (CHAPTER III-PARA. 12.) 

11. The Committee considers that tho training of medic~.) personnel upto the degree 
standard is perhaps the most important aspl'ct of medical education in the context 
of the requirements for medical personnel. The Committee estimates that facilitica 
for training up to degree standard in medicine and surgery are a\·ailable in about 28 
Medical Colleges which are more or less evenly distributrd over tLe whole country. 
Of these 12 are well-established institutions and tLe rest have bMn started only f6-

cently-since 1 0·16 or thereafter. The latter comprise both new institutions u:.4 6 
Medical Schools that have been re-organised for imparting education upto tho degroo 
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standard. The Committee notes that Double Shift ~ystem has been introduced as au 
experimental measure in two institutions. Excluding the new institutions which have 
been started recently the 12 established colleges have been turning out in recent years 
an avera-ge of 860 graduates every year against an intake of 1,050 students. 'l.'he latest 
intake into all the ins~itutions, both olll and new, is about 1, 700 students. The Com· 
mit.tee also notes that with a view to augmenting the number of qualified medical 
personnel in the country, and as a part of the resettlement scheme, the Government ol 
India !~ave sanctioned a 5-year project for producing about 975 medical graduates 
within the next 5 years by giving advanced training to ex-servicemen who werE' 
licl'ntintcs or diploma-holders fwm Medical Schools. (CHAPTER Ill-PARA. 13.) 

12. There are 18 Medical Schools in the Indian Union which used to account for 
an annual outturn of about 700 licentiates. But, following on the accepted principle 
of raising the sLandard of medical education in the country, cll.vcn of these Medical 
SJhools have already been converted into Medical Colltges for training upto the 
dogree standard. The Committee hopes that all the other Medical Schools in the 
country will, before long, be re-organised into Medical Colleges. (CHAPTER lll-l' ARA. 
14.) 

13. The Committee observes that both for under-graduate and post-graduate 
training in Dlntistry thu available faoili.ies in the counLry are tot.J.Jy inad quata. 
There 1" as yot no Dental College in t,he country . offering training upto thd degre~ 
standa1d in dentistry. (CHAPTER Ill-PARA. 15.) 

14. The Committee estimates that the total number of qualified and practising 
nurses in India is about 7,000 in tho proportion of 1 for every 43,000 of the.population, 
which obviously is very low wheu compared to corresponding ratios outaming in 
other countries. In view of the absence of facilities for the advanced training in .l:'ro
vinces in nursing the Government of India started in 1946 a Nursing College in Delhi 
which olfers a H.Sc. (Hons.) course for nursing in add1tion to stwrt-te1m training 
course for qul\lified nurses. The Nursing College has provision for an annual admission 
of 50 students into thd degree courses. (CHAPTER HI-PARA. 16.) 

15. The Committee obsllrves ~hat generally the existing facilities in all the medical 
institutions by way of staff, equipment, accommodation and hospital requirenumt~ 
are just adequate for t.he present imako of students but shortages in one respect cr 
ano,her have in recent years been felt particularly in such institutions as ,have had ,0 
increase the intake. The Committee summarizes the present position in respect ,•f 
facilities for medical education and research in the country as follows :-

Licentiate Courses in Medicine and Surgery 

JJ~ree Course8 in Medioine and Surgery • . . 
l·c..it-gr~duate Cuurses tn vanous branches of Mf>dicinf' 

and Surgery. PuUlic HesJth, etc. 
regree Cou~ m N ursi.ng • . 
Oiplowa. bddera in iJentistry . 

lt'orecast of 
outt.urn 

Out.tum in 
1046-47 

Admission in for the 
li:J .. 7-48 next 6 years 

50J 

660 

!20 

50 

J 947·6~ 

Not kJ.OWD Cannot be estimated 
as m~t of the ~cho· 
oll'l are bemg convert

, 00 into Coueges. 
l.700 6,Yoi0 

3N' 
Ott 
70 

ll,040 
260 
~w 
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16. The Committee has presented an overall picture of the presPnt •cientifia 
manpower resources in the country in Statement Xl of its main report. 

c.-5-year Plan of Development 
1. On the basis of a comparative study of the requirements for scientific and 

technical man-power for the next 5-yea.r period (194 7- 5:!)" and the exi&ting resources, 
the Committee estimates that there are wide gaps between the possible requirement .• 
a11d the anticipated output and that the available resources of man-power are inade
quate to meet our requil·ements,let alone our having a small potential reserve to draw 
upon in case of emergency or unforeseen circumstances. The Committee observe• 
that even on stretching the 5-year requirements to the _next 10 years the gaps still 
exist. The gaps are both qualitative and quantitative. The Committee has shown 
in Statement XII of its 1·eport (page 62) the shortages and surpluses, if any. ln order 
to make up the gaps the Committee recommends that a 5-ycar plan for the develop
ment of education and research facilities in the country be worked out having the 
following main features :-

(a) Establishment of four Higher Technical Institutions as recommended by 
the All-India Council for Technical Education for advanced and post
~raduate technical training. 

(b) Implementation of the various development plans of institutions described 
in the t:lurvey Report which envisage-

(i) introduction of specialised or post-graduate courses of study and research 
in certain branches of science and technology not catered for now ; 

(ii) rationalisation of the existing courses of study and their diversification ; 
(iii) full development of institutions which are in a formative stage at pre

sent; 
(iv) expansion of training and research facilities in institutions where the•e are 

not of the requisite standard or where there is scope for such expan"ion; 
(v) reorganisation of some of the existing polytechnics or lower· technical 

institutions in order to impart in them higher instruction ; 
(vi) increasing the intake of students into various courses in some of the exist

ing institutions. 
(c) Creation of facilities for training in productionengincering, design engineer

ing, fuel and furnace technology and other speeial fields at certain selected 
institutions on a regional basis. 

(d) Establishment of a College of :Marine Engineering and Kava! Architecture 
or creation of facilities for training in the subject at one or two Helected 
institutions. 

(e) Establishment of new medical colleges for increasing the out-turn of doctors. 
1/) Opening of post-graduate Science Departments in such of the Universities as 

do not have them at present, and strengthening of the existing ones in 
order to increase the outturn of scientists of all categories to the 
desired extent. 

(g) Training of supervisory category of technical personnel in conjunction with 
industry. 

The Committee also recommends that the effective outturn of I.Sc.a during the 
next 10 years should more than double itself; and the outturn of science graduate~ 
should be nearly double the present .. (CliAI'TER IV-PARA. 13.) 
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u.-snauer11a1 ~ roinin(l 
The Committee estimates that the requirements for technicalJy trained personnel of 

the senior or executive type for the next 5-10-year period are over 40,000 for indus
trial development and G<:>vernment and Government-sponsored artivities and feels that 
the question of industria-l or practical training of the large number of scientific and techni
cal men passing out ofou'r !lducational institutions to 'condition' them for their gainful 
employment should receive urgm~ consideration. The Committee estimates that about 
240 leading industrial concentt> in thee ountry can, among themselves, train about 1,200 
Scientists, Engineers and Technologists of the senior or executive category and 18 
Government and Government-sponsored Departments can train about 800 of these per
sonnel at a time. The Committee believes that, except in a few cases, the available facili
ties have not been mobilized fully owing chiefly to the lukewarm.attitudc of Industry and 
various Government Departments in the matterofadmitting trainees in numbers larger 
than required for their own purposes. This situation, the Committee contends, has con
tributed in no small measu:e to a deni11-lof opportunities to suitably qualified candidates 
seeking necessary practical or industrial training to equip themselves for useful employ
ment. Considering the vast number of technically trained perwnnel that would be train
ed for ·various development projects during the next few years, the Committee recom· 
mends that urgent and far reaching measures should be adopted to make available exist
ing faciflties for practical training to as many qu~>lified students as possible. Towards this 
end the Committee recommends that Government should introduce legislative measures 
so that it becomes incumbent on every established industri.tl concern to pr< v;de train
ing facilities for qualified candidates in all grades notwithstanding whether the persons 
thus trained are required by the concern or not. The large number of Government and 
Government-sponsored Departments should provide practical training facilities no less 
than industrial concerns. As a general measure the Committee also recomruen i~ the 
following :-

1. The technical departments of Government should organize in their establishments 
facilities for the industrial training of- · 

(a) artisan type of prsonnel; 
(b) supervisory or foreman type of personnel; and 
(c) executive type of personnel ; 

and the expenses for the organisation and careru1 superv1s1on ot trammg tor all the above 
three tYI)es should be borne by them. (CHAPTER V-PARAS. 1-7.) 

2. All factories or. industrial establishments, both private and state-owned, should 
include schemes of practical training and expenditure on this account should be regarded 
as legitimate expenditure of the establishment. For effective implementation of recom
mendations made_, Government should, following the French system, impose,. levy pn 
every industrial concern- say about 3% of the total wages paid by the concern:. and the 
proceeds of such levy, supplemented by Government subvention of an equal amount, 
should be utilized for organizing practical trainiug of va1ious grades and categories of 
personnel in industrial concerns maier Governments supervision.(CHAPTER V-,-PARA. 7.) 

3. In all tho above three types of establishments trainees should be paid wages o1: 
stipends the value of which, in the ease of scientific or t!!chnicnlly trained men, should be 
adequate to meet the e.~.:penses on board and lodging. (CHAPTER V -PARA. 7 .) 

4. Industrial and Government Departments should recruit fresh graduates as 
officer-trainees and put them through any organi&ed training programme with a view 
to their ultimate employment as Executive UlliceJ·s. (CH.APT.lili V-PARA. 7.) 
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~e Comm~tt_ee rec~'"?J?end3 that evory _effort should be made to mobilize fully 
all avallable trammg facthtws now as well as m the years to come and to utilize them in a 
planned and co-ordinated manner. Towards this end a definite programmee>f itodu•triul 
training, ~xtending over tbe next 5-10-yrar period, should be dt·awnuJ f< r the trsinivg 
of a certam number of graduates. every year on a stipendiary basis in industrull contrms 
and Government-sponsored· departments. The scheme should work in a progre.sive 
manner, starting with the training of such personnel for whom the nocecsfary facilities 
may now be available in industrial concerns and Government departments, aud iucreas· 
ingthe number of trainees as the training facilities increase. The num her and distt ibution 
of trainees among the various branches should be correlated to. tho requirements of per
sonnel of all grades as assessed by the Committee. The Govelnment shonld al"o institute 
industrial training stipends each of the value of Rs. 200 por month for this training pro
gramme and thu number of stipends should be half the number of candidates undergoing 
taining, i.e., about 20,000. (CHAPTER V-:-PARA. 8.) 

In view of the unavailability of facilities for both theoretical and practieal training 
of personnel required for Rayon and Cellulose industries, "pecial arrangements shoulrl be 
made for such training in certain selected institutions or in the Co-operative Ro,earch La
boratory that might be established for this group ofindnstrieR. (CHAPTER V-l'ARA. 9.) 

E:-Orursea~ Training 
In the matter of training of scientific and technical personnel abroad, the Coinmittee 

is of the opinion that the Scheme of Overseas Training, so far worked by the Guvomm ·n 
of India., leaves much to be desired both in its objectives and the method of execution. 

I. The Committee feels that Indian Scientific and Technical Personnel need be 
trained abroad with a different emphasis on tho scholars' educational and tmining pro· 
gramme so as'to meet the immd.iate nee,Js of the country for specialists. (CHAPTER VI
PARA. 1.) 

2. In the context of the requirements of the country, necessity ~Jxists for training of 
men overseas to fulfill· distinct but specific necd3, namely :

(a) training of persormel for industrial development, 
(b) training of personnel for scientific and industrial research and education and 
(c) training of personnel to meet certain specific requirement; of Government 

and Government-sponsored departments. (CHAPTER VI-PARA. l.) 

3. Personnel whom it is requir~d to train abroad for industrialllevclopment. should 
be selected from among- those .. who have had a certain amount of industrial 
exp~rience in the particular industry concerned and also have the necessary academ.ic 
q'l'llifications. They should preferably be selected from amongst those employed m 
indllstry and sent abroad to undergo training for spec!fi~ P?riods i_n ap~ropriat10 
in:h<trial concerns. Trainees should be sent abroad to spectahze Jn particular m those 
industries in which training facilities are inadequate and the development of which 
ie in the. national interest, It may not be necessary for such men to receive any 
academic .t.raining in institutionsabroad. What is most important in ~his c~nnection is 
that our technical men should study the modern methods of productiOn, ptck up the 
... know how·" ofnew developments in particular branches of industries, etc, In 
organising this . training, teams of different categories of person~el, rath.t>r than 
individuals should be sent abroad especially for such mdust.rtes whtch for 
developme~t. would . depend ·upon • the co-operative or group effort of Engine ere, 
Chemists and other categories of personnel, (CHAPTER VI-P.t.RA. 1.) 
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4. As regards the training of personnel for 1·esearcn ana euuca<tona• purposes, ,. is 
ue~eHMJ to~~I6Jt m1:1 from the U.1iver>ity R1>e:uch Centre'! and other Re>e>1roh Organi
zations of the country and send them to work in laboratories abro!td for short periods to 
stu:ly the tre:d> of.mJ:l1rn re;~~rch, their develop'll~nt and te~hniques and to establish 
contact with research workers elsewhere in the world. The whole period of sudy should 
not ordinarily exceed one year, since these scholars are not expected to work for post
grad!late degrees of foreign universities. They arA expected to be fully trained and equip
ped in this country·a~far as ourf11cilitie> permit. In. order that thq•e o'>j~o\iv >S might 
be realized the method of organizihg the training should also be different from what has 
been followed II} the past in that definite (\L\otas of •cholarships should be allocated tp 
each University or Institution based on the scope of e:luaatimhl Of re;e!l.rch activitie• 
of the Institution concerned, its development plans and other like considerations. At t.he 
same time a central pool of Overseas Scholarships should be creatAd out of which deserving 
candidates .selected from all the Institutions max be ·sponsored fur overseas training. As 
a sequel the method of selecting candidates for thl!: training should also be different. 
The Institutions concerned should select candidates from amongst their staff or whole 
time research workers according to rules framed hy Govei·nmei].t and the selection thus 
made should be suhjecttotheapproval ofaSelectionBoard set up by th!l Government. 
For the general improvement in the standard of teaching, it is also desirable generallrto 
send abroad a te'l.m ofw:1rkers rathor than individu!tls to study modern t<Jaching methods 
and research technique in selected subjects. (CHAPTER VI-PARA. 1.) 

5. In ord(lr to meet the needs or Governm\)nt Dopart111ents, members· of the staff "of 
technical departments should get an opportunity to visit corresponding d(lpattments or 
institutions abroad to acq:1aint themselves with lD.test deyelopment~ in their own fields. 
(CHAPTER VI-.PARA. 1.) 

6. Persons who are technic~tlly or industrially tratneg abroad shonlcl not only be 
utilized for the industrial development o( the country bttt !tlso for the training of addi
tional technical personnel in the country itself thereby reducing the number of people who 
would otherwise have· to be sent 11-broad for training. (CHAPTER VI-PARA. q 

7. i:Sendmg ot t,resh graduates to Foreign Universities for another course or academic 
tr&tning in the hope that such person~ :will on their return be useful in industrial develop• 
ment of the country .ahould be discouraged. 

The Committee makes a provisional estim:tte as shown below of our ;·equirements 
in the matter oftiver~eas training during the next 5-10-year period. 

------------------
Objeotive 

(a) Industrial Developmflnt 

(b) Government anc:l Oovemment-aponsored Activities' 

(c) Higher Eduoatlon and Reooaroh 

Number of persons 
to be trained o.broo.d 

460 

fl03 

In order to reduce as far as possil>le the nvm l;ler otperson$ to be trnined abroad, the 
Committee recommends that three or four Ind'an under-studies shoufd be attached t.o 
e'!"ery foreign expert who is engaged to work in thi• couht.ry._ (CHAPTER VI-PARA: 2.l 
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F.-Equal Opportunities, Free Pla~es, Science T al.cnt Search, Shortage ol 
Teachers, etc. 

The Committee feels that special measures should be adopted for attracting talented 
students to pursue higher scientific and technical education and recommends that the 
best way of realising this objective is to create Free Places and Scholarships and such 
9ther facilities in our educational institutions and award them on merit alone. While 
amounting to a great measure of social justice the Committee feels that this would enable 
really talented students to obtain higher education and thereby help to build up the scien
tific man-power resources of the country. The Committee feels that such concessions be 
created in all branches of Engineering, Technology, Medicine, Agriculture, etc., as 
shown in the following statement :-

Courses Number of Free Number of Annual e:rcpendi· 
Places Scholarships ture ln Ho. 

Lakhs 

A. Enginuring and Technoiogy-

Degree and post-graduate courses • 1,470 HO 63•0 
Diploma courses . 1,830 920 26·0 

B. l'Uro Sciences--

Post-graduate courses (M.Sc., etc.) • 350 180 6·1) 

C • .Agricultural Scien<:<8-

Degree and post-graduate courses 620 310 22·5 
Other courses, mostly diploma courses ~0 40 1·0 

D. Medical Sciencea.,. 

Degree and post-graduate courses • I,08Q 540 48·5 

Diploma courses-only Dentistry. , 40 20 l·U 

0. Ruearch Training -

Pure and Applied Soienceo 320 320 } Agricultural Soien06B • • 90 90 
Engineering and Technology. 50 50 !!,'30·5 
Medical Sciences • 30 30 

Total • 5,950 3,240 197·6 

Similar provision, perhaps on a somewhat reduced scale, should be made in the I.So. 
1!-Ud B.Sc. stages also. (CHAPTER VII-PARAS. 1-3.) 

The Committee is of the considered opinion that special efforts should be made to 
search out scientific talent suited totaketo research in the various National Laboratories 
and other research establishments and recommends that a National Scien~e Talt nt 
Search Competition as adopted in the U.S.A. should also be inaugurated in this country 
for locating and encouraging scientific talent in this country. (CHAPTER VII-PABA. 4.} 

The Committee is of the opinion, that of all the handicaps from which our educational 
institutions are at present suffering, the shortage of teachers is the worst and that this 
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bottleneck is adversely affecting the standard of training in the institutions. The inade
-quacy of teachers' salaries is the root cause of this situation and the consequantial result is 
that there is a steady • clrift 'of teachers going on from Universities and other educational 
institutions into scentific and technical jobs in industry and Government Departments, 
whenever available and when these are not available, into clerical and techical jobs which 
are more often better paid than teachers' posts. The Committee feels that unless the 
situation is tackled immediately wit.h a sense of urgency, there is no likelihood of any of 
our long-term development plans materialising and that the problem is capable of 
solution only on an economic plane since economic factors are at the root of it. The 
Committee recommends th·tt the salary scales of teachers of various categories should 
be as shown below :-

Profeasors (Senior) 

Profeasors (Junio ) 

Readers, Assist nt Professors and Senior Lecturers 

Junior Lectn Jn, Demonstrators, etc. . 

(b) Sd !CO Ooll<gu (under-graduate Btandard)-

Profeo ro • 

Ass", tant Profeseors 

L · cturera, Demonstrators, etc. 

Ro. 
1,500 to 2,000 

1,000 to 1,500 

750 to 1,200 

250 to 600 

600 to 1,200 

350 to 830 

250 to 500 

In order to overcome the shortage of teachers and to improve the standard of training 
in educational institutions specially from the practical points of view, the Committee 
recommends that suitable arrangements be worked out whereby the services of Senior 
Officers of Engineering Departments of Governments and Technical Executives of 
industrial concerns might be utilized for the training of students in Engineering and 
Technological institutions located close to their headquarters. (CHAPTER VII. PARA 4.) 

The Committee observes that in certain University and Government Institutions 
admissions are still being made on communal and caste considerations and that communal 
influences also play a considerable role even in such an important matter as the appoint
ment of teachers. The Committee stresses how irrational and dangerous communal 
policies are, especially in educational matters, and maintains that denial of opportunities 
for higher education to -any particular section <!f the people for reasons of caste, creed or 
community, represents, to sayt.he least, a mosl reactionary step, and the pursuit of such a 
policy is bo~nd to have far-reaching repercussions on the quality of scientific man-power 
as well as on th& calibre of post-graduate research in Universities. The Committee is 
of the opinion that it is most important for the progress of education and research in this 
country completely to jettison the irrational restrictions and prohibitions which have 
been erected in certain places to defeat the wholesome principle that admission to colle
giate institutions should be by merit alone, and strongly urges that Government should 
take immediate sfeps .to investigate the conditions obtaining in educational institutions 
in the country with particular reference to theprinciple of admission of students, appoint
ment of teachers, etc., and adopt suitable measures to discourage the institutions from 
following a policy which is likely to militate not only against the efficiency of scientific 
man-power but also clearly defies a fundamental right envisaged in the Constitution of 
the country. (CHAPTER VII-PARA._ 4.) 
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Unemployment Drift and Leakage of Talent--National R.gister of Scientific 
and Technical Personnel. · 

The Committee estimates, on the basis offactual data collected, that the wastage of 
scientific and technical talent in the country, is about 4%, ma<~e up of unemployment 
and drift approximately in equal proportions, and that the wastage figure cannot in any 
case be over 10%. The Committee is of the opinion that an ovH-all wastage of 10% is 
not high, especially in a country like India, where, due to lack of i otdustrial development, 
suitable openings for scientists and technologists are somewhat limited. Whatever drift 
or leakage there is, the Committee believes, is largely due to geneml unsatisfactory condi
tions of work .in teaching and scientific occupations and the generally lower salaries 
and fewer privileges offered in technical posts as compared to administrative posts. 
In order therefore, to keep the drift or leakage at an irreducible minimum level, the Com
mittee recommends that the main causes leading to the drift or une:nployment or leakage, 
namely, inadequate salary, inferior status and disparity of privileges between technical 
and administrative personnel should be eliminated. Towards this end the Committee also 
recommends the creation of a Central Scientific and Technical Service on the lines of 
the Indian Administrative and other All India Services. (Clul'TER VIII-PARAS. 2-8) 

The Committee stresses that compilation of a National Registrr of all the Scientista 
Engineers, Technologists and other categories of scientific and technical personnel avail
able in India, is an important national task and should be pursued vigorously and the 
register maintained up-to-date at all times. In order to ensure th>tt every one coming 
under the scope of the Register registers himself, the Committe;, recommends enact
ment of suitable legislative measures on the lines of the National Register Act of U.K. 
{CHAPT:EB VUI-PA.RA. 8.) 



Line of Manufacture 

Chemical I ndmtri«-

Heavy chemicals & Electro· 
chemicala 
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ANNEXURE I 

Present production 
capacity 
(tons/year) 

257780 

Additional production 
contemplated 

(tonsjyear) 

776234 

Targets fixed by indua
trial pa.nela or by Govt. 

(tonsjyear) 

1267600 

Pharmaceuticalo Drug• and Fine chemicalo-

Plant Products, alkaloids 
eto. 

Synthetic drugs, etc. 
Shark Liver Oil 
Penicillin 
Harm ones 
Liver Extracts 
Pyrethrum 
D.D.T. 

Quinin&-100,000 Lbs. 
Alkaloid&-42,000 Lba. 
Tinctureo eto, 0 · 75 miltion gallona 

• Nil. 
Some quantities are being produced 
Nil. 
Nil. 
Some quantities are being produced 
Small quantities 
Nil. 

1 J 2·111 milion lba. 

"2 tona • 
1 million gallono. 
I million unita. 
60 lba. 
250 miltion ceo. 
50,00 tona of dry fiowera. 
30,000 tona. 

Paris Green Included in Heavy chemicala 50,00 tons. 
Refrigerating ohemicala Nil. 6,00,000 lba. 
Photographic & fine Chemi. Included in Heavy Chemicala 

cala. 
10,200 tons. 

Solvents 

Miacellaneoue 
Soapo 
Hydrogenated oila 

Pai»t8 d:J Varnishes-

Paints & Enamela 
Varnishes 
Pigments 
Synthetic Reaina 

Pla•tia-

Syntbetio Reaina 
Raw films 

Sugar 

Aloohol

IVoc+.ified Spirit 

Powe" Alcohol 

7oodYean 

P~J'llf' J-,
Paper 

Boardo 
Chemical Cotton 

Cemen' 

Aloohol 14 miltion gallona 
Benzene 1· 2 miltion gallona 

Alcohol 10 miltion gallons. 
Benzene & Toluene 5· 5 

million gallons. 

140,000 
310,000 

50,000 
25 lakba gallon.s 
8,600 tons 

Very little 
Nil 

1·04 million tona 

14 million gBllons 
1· 75 million gallons 

Small quantitiea 

88,000 
.,,900 

li•0711 

Othera 8370 gallone. 
1760 tone. 

160,000 tona (Additional production proposed) 
90,000 tona ( ,) 

50,000 tons (Additional production proposed) 
114lakhs gallons ( , , ,, ) 
13,500 
600 tone 

6,000 tons 

.. 

50 million oq. feet. 

( 

350,000 tono (Additional production) 

.. ) 

19 milliOB gallons (Additional production) 

3,000 tons 

188,700 tone (Additional produ<mcm 1or o 1ftr period) 

50.600 tons (., ,, ,) .. ,. 
8 million lbo. 
1·01 lllllllan tom (AddlVonal produo'loaJ 



Line of Manufaoture 

MetaUurgicallrnJuatry

Iron & Steel 
N on·ferrous metals 

T"tilu 

Rayon 
Gl8Sil 

Ceramics & Refractories 

Leather 

Enginuring lrnJ,..,..;.•

Diesel Engines 

Machine Toole 
v.:-ire and Wire Products. 
Electrical Goode 
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Present production 
oapocity 
(tons/yoar) 

AdditionBI production 
oontemplated 
(tons/yoar) 

Tar~eta fixed by indus· 
trial pane Is or by Govt. 

(tons/year) 

1· 264 million 
Copper 6,000 tona 

Alluminium 'l ,600 tons 

1· 306 million toll8 (Additional produotion. for 6 yr.) 
Copper 6,000 (Additional production) 
AllumiDium 12,500 (.. ,.) 

Cotton cloth 4737 million, Cotton cloth 18 million yards (Additional production) 
yds. 

Cotten yarn 1· 615 
million thousand lbs. 
Nil 

No correct infonnation 

Cotton yarn 

Rayon 
Bang lea 
Sbootglasa 
Glass globea 

No correct information but Whiteware 
the production of 8 con-
cerns is about 40,000 tons. Stoneware 

Insulators 
Refrootoriea 

No correct infonnation 
but pre-war production 
was 373 la.khs pieces of 
leather & 730 million 
pairs of foot-wear & 
73 million of sq. ft. of 
Box & Wtllow sides. 

700 engines 

11,00 Nos. 

Motors 100,000 H.P. 
Transformers 102,000 K.V .A. 
Fans 250,000 Nos. 
Starters 
Switch Goars 
Lamps 13 million pea. 
Measuring Instrument& 
Storage Batteriea 172,000 Nos. 
Wireless equipment Smoll Numbers 
Insulators-42,00,000 Nos. 

0 · 426 million thousand I be. 
(Aditional production) 

70 ton•Jday 
1· 5 lakhs tona 
46 million Sq. ft. 
25 million piecee. 

6640 tonB (increase in 
production) 
6400 
6225 ., 
20,0000 .. 

TIU'gets of production are 496· 5 
lnkh piece& of leather, 140 mil· 
lion sq. n. of box and willow 
eidee and 1545 million pain of 
foot-wear. 

9060 engines and 66 ~~team t.ur. 
binee. 

Double the present produntion. 
1600 tons. 
38,000 Nos. 
300,000 K.V.A. 
2,00,000 Nos. 
,1,000 Nos. 
Worth 2 crores of rupees. 
31 miUion pes. 
100,000 pea. 
200,000 Nos. 
500,000 Seta. 
5,000 tons. 

Industrial Plant and Machi
nery 

Production of some of thEiee h..u 
just begun 

Worth Ra. 211 crorea. 

600 looomotive boilen; 
420 steam roUen; Locomotives and Railway 

Wagons 

Shipbuilding 
Automobiles and Trac:tora 

Aircraft 

About 10,000 tona 

Under development. 

600 broad gauge chasie; 
100 complete locomotives. 
50,000 tono by the end or 1960 
<i6,000 vehlc&e.. 
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ANNEXUREV 

SUMMARY OF FINANCIAL IMPLICATIONS OF DEVELOP~IENT PLAXS 

Description 

Medieal Education and Research 
Agricultural Education Research . 
Higher Scientific & Education Research 
Engineering & Technologieal Education 

and Research. 

Total 

Total Cost Funds likely I<> be 
available 

Baln.nce 
required 

Capital Recurring Capital R<~curring Capital Recurring 

(Rs. Lacs) 
1020·31 20·07 
239·54 61·97 
524·725 70·397 

2111·371 334·353 

(Ro. Lacs) 
437·94 4·87 

12·00 1·00 
29·99 10·3164 

773·42 183·618 

(Hs. Lnca) 
682·37 15·2 
227·54 60·97 
4D4·73a 60·oso6 

1337·951 to0·73a 

485· 864 1253· 35 JUS· 3869 2641· 777 285·1640 

ENGINEElUNO AND TECHNOLOGICAL EDUCATION AND RESEARC'S 

Institutions 
Bdminiatared by 

Central Government 

CentralfUniveroitieo 

Central/Non-Government 

State Governmente 

BtatefUniveroitieo 

BtotefNon-Government • 

Number Financial Implications 
Capital Recurring 

Remark• 

7 774· 31 192· 272 3 Institutions have not submitted de· 

4 

1 

6 

1 

1 

(For four Institutions velopment plans. The requirement of 
including the Eostem the two Higher Technical Institutiona 
and the Western Higher tliz. 
Technieal Institutions). Capital 609 · 90 lakho Recurring 179 · 072 

lakhs are under Government'• consi· 
deration. 

116·065 

195·00 

124·2 

36·136 

45·00 

20·72 

7·00 

4·62 The full expenditure for one new Ins· 
titution i.e. Rs. 26 Lakhs Capital &.'ld 
Ra. 3 Lakhs Recurring is to be met by 
the Baroda Government. Half tho 
expenditure for one Institution i.e. Re. 
5·5 Lakhs Capital and ·25 Lakha 
Recurring will be met by the Travan .. 
core Government 

Half the expenditure of another Institu. 
tion i.e. Ra. 6 Lakhs Capital and • 36 
Lakha Recurring will be borne by the 
Coohin Govemroent. 

Balance required 
Capital 87 · 7 Lakha 
Recurring 1· 0 I Lakha 

8 · 6 Rs. 3 La.khs h"-9 been aanctioned by the 
Travanoore University. 

Balance required 
Capital 33·136 Lakbe 
Recurring 8·5 Lakhs 

1·5 
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Institutions 
administered by 

Provincial Governments 

Provincial/Universities • 

Provincial/Non-Govern· 
ment. 

Total 

Devel<Jpme"l Plano 

Central Govemment 

Contral{Universitias 

Central Non.Govemment 

Nwnber Financial Implications Remarks 

22 

7 

Capital Recurring 

658·69 82·785 Two of these are new Institutions for 
which development plans have not 
been submitted. Madras Government 
have sanctioned 7 · 6 lakhs Capital o.nJ. 
0·276 Lakhs Recurring for one !nstit. 
ution. Bombay Govern.mont have 
sanctioned 8· 52 Lakhe Capital and 
0· 66 Lakhs for one institution. 

(For 19 Institut-ions) 

14c3·72 

Bala.nce required 
Capital 542· 67 Lakhs 
Recurring 81· 949 " 

16·186 For one of the institutions Rs. 5 Lakhs 
has been sanctioned by the Govern· 
mont of Medras and Rs. 5 Lakhs bv a 
Donor. 

Balance required 
Capital 133· 72 Lakhs 
Recurring 15·186 Lakhs 

2 18·25 1·75 One Institution has not submitted de· 

51 

(For one Institution) velopment plans. 

2111·371 334 · 353 Balance required 
Capital 1337 · 951 Lakhs 
Recurring 150 · 735 Lakhs 

HIGHER 8CIEN'l'D'IO EDUCATION AND RESEARCH 

5 

3 

4 

62· 73 10· 75 Financial implications of plans for two 
(For 3 InstitutiODS) institutions are not available. 

29·08 

94·40 

4·166 

11· 30 For one of these Institutions Central 
Government have sanctioned 4 · 32 
Lakhs Capital and 4 · 057 Lskhe 
Recurring. 

Balance required 
Capital 90 · 08 Lakhs 
Recurring 7 · 243 Lakhe 

---------------------------------------------
Stete Goverwnento 5 

State{Universities 2 

StatefNon-Governmont • 

Provincial Government • 8 

46·72 12·965 No information is available about two 
institutiona. The Government of 
Travancore will bear half the cost of 
one institution i.e. 17·75 Lakhs Capital 
and 5·875 Lakhe Recurring. 

(For threo Institutions) 

15·66 

Balance required 
Capital 28 · 97 Lakhs 
Recurring 7 · 09 Lakhs 

2· 23 Half the expenditure required for one 
institution wiU be met by the Govern· 
ment of Tra.vancore i.e. 5· 25 Lakhs 
Capital and 0· 25 Lakha Recurring. 

Balance required 
Capital 10·4 Lakhs. 
Recurring I· 98 Lakho. 

-------------------------~-----·-,,... 



Institution II 
admi.oi~ttered by 

ProvinoialjUniveraitiee , 

PrlVincil\ltNon-Govem
mfUat, 

Total 

D...Zopmmt PIIJft• 
Central Ooyemment 

St.ate Government& 

Provincial Government. 

72 

Number Finooci41 implications 

13 165·450 16·486 
rr.oor tan lnRt.itutionR) 

11 39 ·40 3 ·44 
(For nine Institutions) 

61 624·725 70 ·397 

Rcmruks 

OnA UnivPrRity hfUIJ no devP]f'lpment plan. 
ThA de,·~lopment rlnn ol the B(lm hay 
University i" irwluciod in the F.nlrin· 
eering and Technolot!y Section. H-. 
0·0144 Lnkha He('urrin[l ~rant. hu 
been promi~ad by one Univanity. 

C.P. Oovemm .. nt have annctiont·d 0 ·67 
Lakhs Cupitsl o.nd •12 Lu.kha Reaur
ring for one Uaiversity. 

Bal~~once .R.Pquil'f'd 
c~pitul 1110 ·03.~ J.okluo 
Recurring 17 ·4a26 Lu.l.hs 

Devf'llopmPnt plnna or two InatitutioDJI 
are not avn.il~~hle, 

Half the expen.liture for ono Tnclitutioa 
i.e. Rs. 2 Lakh.t will be mot. from private 
aouroPs. 

B,,,,,nce required 
Capital 37 ·40 Lokluo 
Reourring 8 ·U Lu.kl1.1. 

Total promi!l8c1 or Af\Dctioned 
29 ·09 Lukha. .Recurring 
Lu.kho. 

Blllllnce requirPd 
Capital 491 ·736 Lnkho 
Reourring 60 •Oij06 Lukho 

Cnpital 
10·3164 

M.B:otoJ..L EouoA'.rtON .urn REsEARCH 

2 
(R .. . 
1 ... t.) 

3 
(EduCI\• 

tiou & 
!Wse .. 
aroh) 

23 
(Erlura

tiou & 
Reoe· 
are h). 

185 6 ·55 
(For two collegea) 

836 ·31 14 ·52 
(For elevEID CoUt'lgeR) 

Finanrial implirntiona of the deovrlop• 
rot'nt pla118 luwe not been eul.mUtted. 

The GovemnH•nt or Trnvnneorfl will bear 
hnlf the e~rlf'nditure for EHtnblishin,!l a 
Medical Collf'l!e, i e ft7 ·6 La.kl111 
Capital 2 ·6 Lakhs Recurrulf.C.. 

One is a now MPdical Collf>ge (Baroda) 
dPtu.ils of whit·h are not availul•le. 

Balt\Oce roquirod ('"pi tal 07 ·6 Lllkb. 
Rfcurrin~ 3 ·Ofl L1•k hi'. 

Four of tl1et~e Mf' Ah·dirnl Schools to be 
~onvert..cd iJ,to Collegee. Financial 
dJ>tailR are not avo.ilaLir. 

.Four are new CollACM pmp0116d to be 
E-4t.abliahed. Detillls aro not avail. 
able. 

Two are newly atartf>d )[Pdical Collegf'&o 
Development. plllllli are noL avaHBble. 



Inotltutiona 
admlniatored br 

Total 

D-I~Piano 

Central Govemm.en~ 

State Governmenta 

Provincial Governments 

UniveroityfC.ntral 

University/Provincial • 

Total 

73 

Numt.er FinanC'iaJ lmplirationa Remarks 

Capital Recurrina 

Two are eatabli.ohed C'.ollogeo. Develop. 
menta are not available. The follow. 
ing grants have been promised or 
so.notioned or are under ooD&ideratJon. 

(ln Ls.kbo of Rupees). 
Capital Recurring Autborit7. 

112 ·25 61 (E. P. Govt.) 
7 ·86 (West Bengal) 

23·00 (Oriooa) 
1·33 •6 (C.ntral) 

201 ·00 (Bombay) 
6·00 (Medruo) 

1·26 (Bornb .. y) 

350·44 2 ·37 (Total) 
28 1020 ·31 20·07 Balance required 

Capit..l 682 ·37 Ls.khs 
Recurring 16·2 Ls.khs 

AGBIOULTUBAL EDUCATION .£.MD RJCREABCB 

10 

1 
(Reaear. 

ch), 

6 

1 

1 

19 

136 ·02 36 ·46 
(For seven lnatitutions) 

Three of theae ln.<Jtitutions have not 
mbmitted. development plans. 

Indian Central Tobacco Committee have 
already sanctioned the full amount of 
Rupees 10 ls.khs Capit..l and 1 Ls.kb 
Recurring grant for one of these Ins
titutions. 

Part of the amount of Ro. 6 Ls.khs Capi· 
tal and Two Ls.k hs Recurring may be 
met by the Indian Centre.l Sugar Cane 
Committee. 

Balance required 
Capital 126 ·02 Ls.khs 
Recurring 35 •46 Ls.khs 

Development plana are not available. 

55·62 17 ·52 For one of these Institutions the U.P. 

32 

1o 
6 

3 

Government have sanctioned Ra. 2 
Ls.khs Capital. 

Balance required 
Capital 63 ·62 Ls.khs 
Recurring 17 ·62 ,. 

61 ·97 Balance required 
c .. pital 227 ·64 Lakhs. 
Recurring 60 ·97 Ls.khs. 
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ANNEXURE VII 

Questionnaire for lndU8triu 

N. B.-The object of this enquiry is :-

(a) to assess the requirements of scientific and technical personnel and 

(b) to make recommendations to Government regarding action to be taken to 
meet these requirements. 

All inquiries in this Questionnaire relate to such scientific and technical personnel 
who have Bachelor's Degree as the minimum qualification . 

• 
In so far as Engineering is concerned, replies are to include requirements of the 

Foremen type of personnel, i.e., pe;:sonnel having Diploma as the minimum educational 
qualification. 

(NOTE :-If the space provided is inadequate, please attach a separate sheet.) 

This questionnaire after completion may be returned to the Secretary Scientific 
Man-Power Committee, Ministry of Education, Government of India, New Delhi, unleSII 
handed over directly to an Officer of this Committee. 

1. Name of the Company 
ll. Full Postal and Telegraphio addreao 
3. Nature of buainesas 

(i) Maoufaoturing. aervioe, utility, oonmlting, etc. 
(it) !Ddloate prinoipallineo or manufacture 

6. Brief parti<ulan reprding • 
(i) laboratory and other facililieo available for .......,.,b. 
(ii) Are you eontemplating espaneion or plaut and equip. 

men' 1 It 10 give brier f.l&lt•oulara. 
1. (i) State namu. deeignatioo eod ezperieooe of 10i.mti8e 

&Dd teolmioal ueoulive m.sa11ed by you. 

(a) Chemiote. 
1•1 Phy.ioiote, 
(e) Biologiote .t Bacteriologiate. 
(ell EDgi....,,. of all oalesorioa. 

(i) Aeronautioal, 
(it) Eiectrioal, 

(ill) Chamioal, 
(it>) Civil, 
(e) MeohaD!oal, 

'"'' Minins, 
(eiil Radio, 

Nameo of Te. Dooipatlcm 
olmical Ese-

ou.•iv• 

I 

Esperienoe or ., ••. 
·IU!a-dleeluUoal --I 



(viii) o· her engineel"'l, 

(e) Metallurgists. 

(j) Oeologists. 

(g) Agricultural Scientitita. 

(h) Medioal Scienti•ts (fully qualified). 

(i) Veterinary Scientists. 

'15 

Namee or Te· 
ohuio.•l Ese

outivea 
1 

fj) Other terhnlcal •tall" engaged iD research work not inciu~ 
ding 11.bove. 

(k) Administrative personnel, eto. in ecientUlo pui'Buits.. 

6. \\'hat i• the solary, grade and 1t.atua of the acientifio 
&tuft" in your iuUuotry I 

7. Outline in hriP( 6Pid or ecient.iflo activities (major or 
mWor tLCt.IY1tl8d b~ eul.jechs). 

Dealgoatlon 

ll 

8. Nature of ,..._reb oot•viti- (Strike out tbooe not opplioable). 
(a) Fundamental or btwio. 
(b) Apph..U, 
(c) 1'et~tmg and control. 
(d) AUWt.louu.a ao.,ivttiea. 

Q, Wbat 10 your aonual budpt lor 

(a) Soientiflo otell' 
(b) -reb work, 

10. Are you a member of aoy Reooarcb Assoctatlcn r It oo, 
aive deWilB auU your coulJ'ibutions. 

11. (a) Are you preparod to offer f""ilitieo for unlveroity 
proff$&11'111 r~rcb worke_re and atudeuta to work 
for tltateU lJEir&Od• io your tOdlllltry J 

(b) Are you prepared to aend your ot.aft' for 'nlfreober' 
OOU~"IMM to lJw\·entltN or reeearcb lnatitutioDJ t 

J2. Bow do you eoleof JOur superior etaiJ" J 

13. a .. ve you round aoy difficulty in finding qualifiod terh. 
nulog.Litd I If 10 p:6&de epecafy inat.ancee with dfo'lt~t.~la. 

1,, Are you Mtisfied with the type of technical and eciMtifio 
Dteu you are getllog from the uni'•eonutJee, or other in .. 
iitut.t•~l.IB I li not CH.U you &!lugg&~t any defu..ito line~~ 
of iwvruveweut.a iu their tra.iw.ng t 

16. Have you any rlefiui~ augge&tiona to make for ~olleo~ 
tive re~:~tlllrch in your loc.J.wtry and for collaboration 
among•t wt.er dependent iotlueLriN t 

16. How do you keep abreast of the lateot developmente 
W your varttculau' i.udu.tJ.y I 

17. Are ,vou in favour of the eatahUsJ.,meni of a Central 
ScJtJhhfi~ lnforuuttion Bureau fur the colleC"tioo and 
dif41 rihuttoo of inlonmu.ton on thtt lateat reaearcbea pel'· 
llllllllltt t.o Lhe V&I'JOUI lOLiuel.ri88. 

18. Have you any po9t-war plans for the devPlopment of 
your induzJtry I lf eo, give the gen8l'&J outline. 

Esperienne or solen· 
tilio an•l teohnioal 

.Q.J.ture 
3 
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Nome nfTe
c)miual Ex.e

outi\·ea 
1 

19. Are you in favour or levy or ('(>RA on incluptry in order 
to m,.el the E"X!'t'llli'leM ul m.JwHrllll rto>~~·urcb ao. it ia dune 
for t.he lao inolu~try oud jute indu.:~try t If 110, !llfnt.e 
wheot her in your Olnhiou the ceoa ahould be on a vulun· 
tary or 11tutut.ory l..mdhJ, 

20. wn~t ifl the o.s~iqtarwp yon At_, ge-tting from (a) RPf'eRrch 
Dt"purtmeutA And rrom Gnv~rnmPnl ~Prviee~ an•l (b) 
hove you met with ftJJY 1.hllicult.!ea in r&::~l.Jel:t of 20\u). 
lf ~o, ~tense give rltlto.ils. 

21. HnvP you any pilot plants! II so, give full description 
of Lh~ Pluuls. 

22. Will Y()tl give an £>.<:if_!mnte of thP numhE't nr qf'inntiflc 
mon iu ''nnou ... subjt->t·t~ yn•1 tM•pnre iu your e:~~>puu..:uon 
pro~tUIUlU8 Juring the lJ8XI fiVE' yeurs f 

Designation 

I 

Ex.J"'rf•o"" nfOI'IoQ. 
t.ilio6111 -hw.U 

aatu.re 
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ANNEXURE VIII 

SOIENTIFIO MANPOWER COMmTTEB 

Questionnaire for Government anti Government-Sponsored Department. 

Object of Enquiry : 
(a) to assess the requirements of scientific and technical personnel and 
(b) to make recommendations to the Government regarding action to be taken 

to meet these requirements. 
All enquiries in this questionnaire relate to such scientific and technical personnel 

who have Bachelor's Degree as the minimum qualification. 
In so far as Engineering is concerned, replies are to include Foremen Type of per

sonnel i.e., personnel having Diploma as the minimum educational qualification. 
This questionnaire after completion may be returned to the Secretary, Scientific 

Man-Power Committee, Ministry of Education, Government of India, New Delhi, unless 
handed over directly to an officer of the Committee. 

I. Name of Government. 
II. Name of Department. 

ill. State the number of engineers, scientists and technicians in the permanent and 
temporary cadres of the Department under sub-heads given below or the 
corresponding sub-heads and classifications prevalent in your Department. 
These should be shown under gazetted and non-gazetted or Commissioned 
and non-Commissioned Officers. 

o ..... t~ Non.oa..,t·- Commio- Non-C'ommio-
Ofllc:en ted Oftloan oioned OJII. oioned Qftl. 

een -

I I • ' 1. Ph.111Jkal Sciences
( I) Phy.tu-

(a) Theo,..,tical Phyaioa 
(b) Atomic Physics (ooamie rayo a.nd nuol- ph7· 

oioa.) 
(e) Aorodynamiea 
(d) Eleotrioity 
(e) Elootronioa and &OilDd 
(/) Optioo 
(g) Radio 
(h) Micro-wavee and ra.dar 
(i) Heat 1111d power. 

(li) Ohmalotry-
(a) Inorganic and general chemistry. 
(b) Organ..io (including general organic, dyeatuft'1, 

pJant products, oils, fats and waxes, animal 
products, carbobydratoo a.nd drugs pharma
ceutir.ale). 

(c) Physical chemiotry 
(d) N uelear chemistry 
(e) Electro-chemistry 
(/) Analytical cbemiotey 
(g) Appliecl cbemist7. 
(h) Bioohemiat.ry & ormentat!Oil ahomlnry. 

(iii) Mat/oemluiol 
(MI) Stati#lir1. 
(o) MeteorolOfl!l· 
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I. Bio~ 8,.,__ 
(i) Botao:y 

(ii) Zoology. 
1. Agricvllurol Anii'Ml H"'l>mwl'll t11 V-.ry Sol. -· '- ModicolS"'-. 
I. •ng;...m"f1-

(i) Cioil E•f'.,....;"-
(a) Buildmg & Struo\ural 
(b) Bt.eol brirlgeo & struct"""' 
(o) Irrigation. Irrigation work and b:ydranlie •-

gineering. 
(d) Damo 
(e) Navigation and Navigation&l work 
Ul Roads 
(g) Railways 
(it) Municipal and Sanitary Engineering. 

(ii) Mechani<al Engi,....;"f1-
(a) General (MachinN and Machino t.oolo) 
(h) Power plant 
(t) Locomotives 
(d) AutomobiiBB 
(~:) AeronantieAI 
(j) Ventilating. heoting and air eonrlitioning 
(g) Armomenl.8. 

(iii) Eledrical Enginuf'•-
(a) Power gf'.neratioM, transmission and distribution 
(b) H•avy machinery 
(c) Traction 
(d) Electric applian099, meten and iMtntmentA 
(<) Heating and Lighting 
U) Tele-€'ommunication and wireW.. 
(g) Refrigeration. 

(io) Milii<Jry Engi"""II-
(A) Defence including fortification, tnmcha. 

and camouflage 
(B) En,.inoora 

(a) Civil Engineering-
(i) Buildinll and strUctural 

(ii) ~teel Brid~ anti atructu1'91 
(iii) lrri~tion, Irrigation works and bydraulio 

engineering. 
(io) Damo 
(v) Navi~o.tioo and navigational work 

(oi) Roads 
~vii} Railwaya 

(viii) Municipal and unitary engineering. 
(b) Merhanical Engineering-

(i) General (!dachinoo and macbineo t.oolll) 
(ii) Power Plant 

(iii) Looomotivee 
(tv) Automobile~~ 
(v) AeronRutical 

(&n) Ventilating. beating and air oondit.ionin.J 
(vii) Annament.t. 
(t) Elent ·iral F:n't'neerin~-
(t) Power genPration, traDiuU.!ioa. aoddiat.rib\RMa 

(ii) Hoa•-y machinor:y 
(iii) Traction 
(w) Eleotrio appw.n-, motero &Dd "'*-*" 
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1 • a 
(v) TTnntin.r and Ti~hting 

(vi) TPif' c"OTnmu111~8l!uu and wirele&l 
(vii) Hefrig~rat1oo 

(o) ArC'hir,cts and Town Planners. 
(vi) Marin~ Engr'nurN-
(a) Pnrtl' fllld lunbonrs 
(b) S1.1p hnildin~, Nu\'al and 1\Iercantile. 

{t.fi) ('he,icnl [~'m;i"urB 
viti) Ayrin,/trual J~:,ginur• 
(ir) M wing Eu(li"ur• 
(z) JU,tal/urgistl 

(.ri) G~oloJil'i/lf 
:rii) GtuphyRirisfll 

(riii) M 'Jri11t Uiulom"llts 
(.c1v) Fi.J/,ery E.cperts 

(iv) (a) State qnalifkntions rl'qtdn·d for fl,l' diffrrrnt rBtrgori<'s of tl1e above per
Fennel, thnt is, (a) scientific or technical degtce or dii,Itn:a ftcrn a recognibed 
Unh·ersity. 

(b) a minimum period of practical experience in worbhop or laboratory; or 
post-graduate or other Fpeciali"ed (mining in any f8TlicuJar field. 

V. (a) State the training facilitieR whieh are aYnilnble in your Department in 
special branches of technical work whirh are generally lacking in India 
and for which engineers, scientists and technicians have to go for training 
abroad. 

(b) State the cat<'gories in whirh special training lws to be given abroad and 
the countries and organisations wiJcte such training can be given. 

(c) State the number of men under different categories "ho Ehould be sent 
abroad for such training in the fir~t. second and subsequent years and 
the countries to whith they should be sent. 

(d) State what provision or improYi~ntion yon are rn~kirg in your Depart
ment or Branch to impart specinliscd training in special branches of engine
ering and sciences in wllith training is not aYailaLie in India at present, 
but in respect of which, it is essential in the interest of self-sufficiency, 
that such training should be made aYuilr.bi;; in this counl!y. 

VI. State the annual intake of technical personnel un(kr categories indicated in 
question III above in the first, second, third, fomth and fifth years and 
in block in the sixth to tenth years. (This intake should be gi1·en by cla~si
fications as well as by grades of pay. It is pos~ible that there may be 
abnormal demands in one or two particular years due to impending chan
ges in the political set up and suLnormal demands in other years. A 
clear explanation in this respect should Le given). 

VII. What are your de,·elopment plans for the next fiye and ten years respectively? 
State the number of recruits under \'arious rntcgories in addition to the 
annual intake mentioned under question VI rcqtJiied for these develop
ment plans, also the <'onsequential modifications in the permanent and 
temporary cadre mentioned in question 111. 

VIII .• State the field and character of your scientific and industrial research activi
ties, if any-

(a) fundamental or basic research, 

__ (!>)._.!}?P~~~.- ----·--------· -- ·--... ·-----·---



(c:) testing and consultation work, 
(d) additional activities. 

IX. (a) What facilities have you for re•earch Y 
(b) To what extent do you carry out co-operative work in other Departmcnte 

and industries ? 
X. (a) Is there any agency for ensuring collaboration between the research ·workere 

in your Department and elsewhere working on similar or allied ~ubjects! 
(b) Is there any agency for co-ordinating the research work in your organisation 

and similar research organisationa in other Government Departments, 
industry or Universities 1 

(c) Is there any an-angement whereby the •ervices of your scientific and tech
nical personnel can be placed on deputation or in co-operative work with 
other department.• of the Government, qua..•i-Govcrnment or private 
bodies¥ 

(d) Is there any arrangement whereby the services of technical personnel from 
other Governments, quasi-Government or private bodies can be ten •. 
porarily requisitioned to supplement the manpower in your Department. 
or to carry out spesialised research ! 

XI. Have you any advisory b3dies having representatives of other Department. 
of Government, technical or professional associations or industries to ad· 
vise you on the training required for the scientific and technical personnel 
to be employed by you ? 

XII. (a) What in your opinion should be the general policy underlying the re
muneration to be paid to the scientific and technical penmnnel of your 
Department in the context of the general level of salaries in other tech
nical or non-technical departments of Government, Universities or Indue· 
try? 

XIII. How would you ell!lure that the technical and scientific talent of the country 
is 11tilised to the best advantage over the whole field of national activity 
and not concentrated in one or two channels to the detriment of balanced 
development ! If so, please give details. 

XIV. Can you state in order of priority new manufactures ~'Onnected with the 
activities of your Department which must be undertaken in thie 
country for purposes of seH -sufficiency in times of peace and war t 

XV. State your views in regard t? th.e st_andardiHati_on o~ ?ngi.neering and ecientifie 
training in the different mstttut10.n and umversttJea throughout the coun
try and what agency would you recommend for the implementation of 
your recommendationa 1 

XVI. Give information regarding the library facilities at the dispo.;al of your De
partment and the way the library is maintained. 

Also pleaae furnish-
(a) List of the scientific and technical journals for which your Departmen' io 

subscribing. 
(b) List of back num hers of eoientifio & technical journala. 
(c:) List of scientific and technical books, subject-wise. 
(d) Lia~ of any special reference booka that you may ban . 
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A~'"NEXURE IX 

SciE:-TTIFTO MANPOWER ComnTTEE 

Questionnaire for Elucation~~l and Ro~earc.\ I n~titutions only 
Objeota of Enquiry-

( a) tooGssess tho requireJ)IOnts of scientific and teclmical personnel, and 
(b) to make recomnwndn.tions to Government roganling action to be taken to meet 

these requirements. 
}'or the purpose of this quostionnairo scientific and technical personnel must be 

taken to mean porsons possessing llacholor's del(reos in science or technolol(y as the 
minimum qualification. 

In RO far M Engineering is concornod, replies arc to , incluae personnel of tht> 
1tanding of foroinen i.e., peroons having Diploma as the minimum educational quali
Ro&tion. 

This qucstionnairo aftor completion m~.y Lc roturned to Secretary, Scientific· Man 
l'owot· Committoo, llr;nistry of Education, Government of India, New Delhi, unles• 
h~ndflcl over diroctlr to an offic~>r of tho Committco. 

The enquiry is divided into t!Jreo parts, viz. 
(a) Gonoral information rog~.rding tho institution, 
(b) Fa.ctual Mtn·ey of tho present resources, 
(c) Scopo for maximum utilisation of Uoo present resources, and -for future ex· 

pansion, during the next five yoar (1947-52) and ten year (1947-57) 
pori<>rlR · , 

,\to,l!.-lf tho spftf'P J•eqnired in ony column is inRdtqnate particuiR-ra_ tnay be en<'losed on Pt I!E'P"
f'fl.tft "b""''· 

GENERAL INFORMATION PArt. (a) 

I. Nauw of ];,.-tit.ution. 
~. Fulladrlross. 
3. Y (lar of ostablishmont·. 

•. Name, uosignatio:t ami aurlrfHS of tlio prosent head of the Institution. 
5. Xamo and designation ofti;e offict>r submitting cnmploted questionnaire. 
6. Is tho institutinl\ purely for 

(a) Teaching 
(b) Rt'soarch 

or (c) Combined teaching and ro,>on.rch 1 

7. N ttruo of D<'partmcnt ur su bjoctR co'l"orod by t pq institution. 
I 9 
Z tO 
3 ll 
4 12 
0 
6 
7 
s 
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8. Please give details and location of aay attached sub-statio:t, special la.borato
ritB, experimental farms, WO!'kshops, factories, etc., if &l'ly. 

9. Do you publish prospectus or hand book of information regarding your 
institution t 

If so, please BJnd a copy (This questionnaire should nevertheless be completed). 

10. Have you any advisory body or bodies, having representatives of industry 
teclmioal or prof,H~ion:J.l association1 to advise you on the training given 
at your institution ? 

lf so, please state names of members ail<1 the orga.ntsatton they represent: 

1 
2 
3 

' 6 

11. Please state your annual income :-

I. Students feea 
2. Endowment . . . . 
S. Grant from Central OovP.mment . . 
4,. Grant from Provincial, State Oovemmenta 
1. Voluntary pubJio. auppon 

0. Other "'"'""''"" 

6 , 
8 
9 

10 

Amount m Ru~ 
ID•6·U 

TOUL 

12. · Please state your annual expenditure:-

I Amount in rupeee. 

·----1--- 1941::~-!----~'2--
1. On aalariea (a) teaching: staff . . . 

(b) administrative and offi.OE\ staff 
(c) other ata1f . 

!. On equipment (a) new . . 
(b) replacement 

a. On resea..rob aad development 

~ On library 

6. Contingeneies inoluding travailing allowances, muni· 
oipal ehargN~. poVter, consumable atore11 B.!:.d miaoella-
.o.eo.a U:peDBN ; 

'l'OT..l.L 



13. Please say • yes ' or ' no ' against each of the following subjects :-· 
(11) whether facilities are amilablc in your institution for the study of thto 

~ubject leading to diploma and/or dogree ; and 
(b) .wl.ethur research work is o.~orried out in your institu1Jon. 

Physics 
Chomiatry 
Vathematiee 
St.atiatict~~ 
Botany 
Zoology 
Physiology • 
Anthropology 
Geology 
Geography 
Mineralogy 
Geophysics 

Branches or atudit>B 

.Minwg . . . • 
)[etallurgy . • . . • . • , 
Agriculture (including animal husbandry and dairying) 
Sericultt11'8 . 
Horticultore . 
Voter1nary Scieoee~~ 
Fiaheriea 
Forestry . . 
Electrical Engineering . 
Communication Engineering 
Meehanacal Engineering . 
f'ivtl Engineering . . . . 
Chemical Engineering and Technology 
M8rine Engineering . 
Agriculturall!:ngineering 
Otber.Subjects 

(a) (b) 

1•. What are the diplomas and degrees awarded by your institution ¥ 
15. What are the subjects taught for the diplomas and degrees mentioned above! 

Degree Subject Diploma Subieo' 

16. Please give the following particuhns of the RaohPlor'a degree or the diploma 
courses in your institution : 

Part·iculars required I Degree couree 

I. (t~) Ahhreviationa uaed for degrees and diploma . or .·.1 
Cb) \Vhat i. the equl\ralent degree or diploma 

British or American University ! 

I I. AWr.i.a.ioD requirement& (minimum)
(a) educational qualific-.ation 
(bl J>h;yaical fibmu. 

Diploma eou .... 



Ill. 

Particul.~rs required 

(c) aptitude te~t, if any 
(d) er1trance te'3t, if any. • • . 
(e) pre-entry experience, obligatory or not 
U> special considerations, if any . . . . 

(a) Durati~D: of cour~e of st.~dy inc_lusive of the period 
of tro.mmg outstde the mst.ituhon, if any • • 

(b) Durat1on o! such traming • . . 
(c) Is this training continuous? . . . 
(d) Is this trainin~ supervised by institution atafft 
(e) b po~t-gradunte training obligatory for award of 

degree or diploma ! . . 
(f) If so, the length of such t-raining 
(g) Is thip training supervised 7 • . 
(h) Poats e.g •• Executive, Supervisory etc. for which 

the degree ur diploma qualifies them 

IV. Distribution of student working haunt: 

(i) No. or working hours per week . . 
(11) No. of working bours per academie year 
(tit) No. of hours per week speut on : 

(a) L~cture work 
(b) drawing office 
(c) laboratories . 
(d) tutorials . . , 
(e) workshop or field work. . . 
{j) compulsory physical training or game& 
(g) military trainmg 
(h) research 

DE"gree Course Diploma Co,_ 

17. Plea.se give the following particulars concerning the teaching staff :-

Desipation 

Prof88801' 
Reader • • 
A!lsistant Professor 
Senior Instructor 
Ler.tul'f"r • • 
PaR-time or viaiting 

lecturer 

Demonstrator 
lnetructol' • • 
Workshop or Lab. Super· 

intentient 
Workohop or Lab. Ins. 

tructor • 

No. Salary, grad~ i£ MJ' I No. of horn of t.Mching work ineludin' 
locture~. lsbort~otory and pract1cal work 
p.r weok. 
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(For entries below, only the highest degree of a teacher is to be taken into considera
~•on ; r.g., entry concern;ng a teacher who possesses both Master's and Doctor's 
degrees should appear in 1st row only) 

Indian Foreign Both Indian and 
Universit~ea Universities Foreign Unh:ersitiel 

18. Qualification of teachers : 
Number of tes.chers with Doctor's degree 
Number of teachen! with Moster's degree 
Number of teachers with Bachelor's degree . 
Number of teachers with Diploma 

Number of teachers with Teacher's training Diploma 
NuDJ.ber of teachers having three years of research 

industrial or busin)sg experience-----------:---------
Number of teachers having five year of research industrial or business experience. 
Number of teachers having ten or more years of research, industrial or business experi

ence. 
Number of teachers connected with Scientific Societies, Learned Bodies, Pro

fes>io:t!\1 Associations, etc. 

Number 
1 

' Society of A880Ciation 
2 

Grade of lllembenhip or Fellowol,ip 
3 

19. Further particulars concerning Professors, Assistant .Professors, Readers, 
Lecturers, Part-time or Visiting Lecturers:-

Name Brief particulars of: 
(i) age (ii) designation (iii) general edut-ation (mention dE'Igreee. 
universities) (iv) technical, scientific education (mention degree 
Universities) (v) industrial and/or Businesa experience (vi) re· 
aearch qualification (vii) Connection with sci~ntific societie. 
proft>.ssional associations etc. (viii) p~vious post8 held (l.r) 
number of years spent in teaching. 

N. B ..... u would also be desirable to enter tho above particulsro in 
the questionnaire • for individuals only ' (sent herewith) 

20. Please give following particulars of student's &JUenities and extra curricular 
activities, if any. 
(a) facilities for games and sports 
(b) Extra curricular activities 

(i) magazine published, if any 
(ii) debating societies, S lienee clubs, etc. if any 
(iii) periodical tours by students for visiting technical, technological or 

industrial institutions and for field work and scientific excursions. 
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P.&.l\T(bi-FACTUAL SURVEY OF THE PRESENT kESOURCES 
1. P!ea~e give the following particulars regarding the Annual intake and Out urn 

of Students from your institution :-
(The number of students to be shown in each column are the tot;>) number ol 

these studont. v.ho had this •ubject in .thAir curricula) 
. N.B . ...-...Jn the following quPstionnaire a SClparate Conn is to be 61lcd in for each 1ubjeet t.a., one for Phy. 

••ce. one for Chemistry, one Mechanical engineE~ring and eo en. 

Particul8ra required 

Number of applications for 
(a) Bachelor's Degree courses per year 

Number of students admittod to:-
(a) the bachelor's degree course 

(i) Average per year during 1941-46 
(ii) in 1946-47 . . • . 

(b) the Diploma oouroe . . . 
(i) Average per year during 1941-46 
(ii) in 1946-47 • . . • 

Outtum of students with 
Ia) Diploma :-

(i) Average per year during 1941-46 
(ii) in 1946-47 • 

(b) Bachelor Degreea :-
{i) Average per year during 1941-46 
(ii) in 1946-47 

(c) Bachelor's degree (two year. Ron· 
ours):-

(i) Average per year during 1941-46 
(ii) in 1946-47 • • • 

(d) Bacbd,lr's degree (three year
Honours):-

(i) Avern~e per year 1941-46 
(ii) in 1946-47 

(e) Maater'• Degree :-
(i) Avera~ per year during 1 9-ll-46 
(ii) in 1946-47 

(f) HigherDegree :-
(il Avera~e per year during 1941·46 
(ii) in 1946.47 • 

1 Pro,·ince and Statee of India 

: 
I 

I I 

i 
i . 
i 

PHYSICS 

: 
I 

I i I I 

2. Pl~ase state the numbAr of stndonts pa.sint:; out annually fro~• yom in•titutio11 
.:ith tho ciogrefl of M.Sc. and or it• equivalent. (Give avorago figure for 1941·46). 

Subject 

Pbyaoca • 

(ii) Applied Pbyoiea 

Indieate whether by 1Wie81't"h. examina· 
tion or both and also special subjects. if 
any. 

No. 
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1l. Plea.:~e sta.t.e the numlJur of persons who during the la.~t ten years received 
tra.'1in.~ in your in:~titution and have been awarded Doctorate degrees in ap.y one of 
th 1 following branches of .Physical Science. 

Branch of Physical Science under which 
•ubject of theeia can be classed 

(o) General Physi.,. 
(b) Fluid dynamica 
(c) Acoustic 
(d) Heat and Power 
(c) Optice and spectroec..-opy 
(/) Electricity 
(g) Electronico 
(h) Wircleas . 
(i) )iicro-wave~~~ 

(j) Radiology 
(k) Nuclear Physioe 
(l) Cosmic Rays 

("') Quantum mechanico 
(") Bio-physica 

State Ph. lJ. 
D.Sc. 

D. Phil. 

State 
Experimen
tal or Theo

reticlll 

Note.-Any other categories not included above should be !peeified. 

CHEmSTRY 

No. 
Special 
research 
facilitice 

2. Please stat.e the numl•er of students passing out annually from your instituticn 
with the degreo of ~I.Sc. and or its equivalent. (Give avera;.>;e figure for 1941-46) 

Branch of Chemistry 

CHEMISTRY-

(i) Inorganic and GeneruJ. 
(ii) Or_ganio 
(iii) Physicul 
(iv) Chemical Technology, or Apphod 

Chemistry . . . 
(a:) Heavy Chemicalq including fertiliSf'rs 
(b) Fuels including carbonisation, petrol~um 

products etc. 
[e) Dyestuffs and textile chemistry 
[d) Paints, Pigments and varnish<* 
rfll:) Explosives and indut~t·rial gases 
'f) 01le, fatfl and "·axes . 
9) Gla&R, t'eramics and refractories 
'A) Drugs and phsnnaceuticala . 

(t'l Plastics or hi~h polym{lrs . 
(til) BiochAmistry and industrial fermentation 
(ft) Pharmaceutical Chemistry 
(t>ii) Chemical Engineering 

Indicate whether by research, exsmina
tion or both aud also special subjects, if 
any. 

No. 
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3. Please Mtato tho number of persons who during tho last ton years received 
training in your institution and have been awarderl Doctorate degree in any one of 
the following bmncht>s of ohemi~try :-

Branch of chemistry under which subjects of Rtate Ph.D. State Ezperi· No• BP"<iol 
thesis oan be clB88ed D. So., mental or .._ ...... h 

D. Phil. Theoretical fuititaM 

CHEMISTRY-
(a) Inorganic and General Chomistry 
(b) Orga.nio Chemistry • . . 

(i) General . . . 
(ii) Dyestuff and intermediateo 
(iii) Plant products . 
(iv) Oils, fate and waxes . 
(v) Animal products inrluding har~ones' 
(vi) Carbohydrate Chemistry . 
(vii) Drugs and Pharmaoouticals . . • 

(o) Biochemistry and fennentation Chemistry 
(d) Physical • • • • . • 
(e) Colloidal Chemistry , 
(f) Nuclear Chemistry 
(") F.loctro-chemistry 
(h) Analytical Chemistry . 
(i) Applied Chemistry 
(J) High Polymers • 

NOTR.-Any ot.her categories not included above ahould be specified. 

STATISTICS 

2. Please state the number of studenta passing out annually from your lnstltu· 
tion with the degree of M. So. an:lfor its equivaJ .. nt. 

Name of oubjeot 

suui4lk<ll-
(l) Theoretical 
(2) Applied 

(Give average figure for 1941·46) 

Indicate whether by reeeMCh, esamination 
or both and &L!o special aubjecta, if any No. 

3. Please 8tate the number of persons who during tho last ten year~ racei ved 
t.raining in your institution and have been awarded Do<•torate Dograe. 

Name of Subject State Ph. D .• D. Be., State experimental or No. s, ... , .. 
D. Phil. theoretical fellllf•ar.:ll. 

ta..;Hn -
SIIJMt~ 

(4) Theoretloal 

(4') AppUed . 
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2. Plo~Lso stOLto tho number of students passing out annually from your insti_" 
tution with tho degreo of M. Sc. andfor its equivalent. (Give average figuro for 1941-46) 
~-------------------------~ 

Branch of 1\fnthematics 

.Mathematics-

(i) Pure • 

(ii) Applied 

Indicate whether by research examina· 
tion or both and also special subjects 

if any 
No. 

3. Please state the number of persons who during the last ten years recieved 
training in your institution and have been awarded Doctorate degrees in any of the 
following branche~ :-

State Ph.D., State Experimental Special re· 
Branch of Mathematics D.So., D.Phil. or 'fheoretical No. search faciJi. 

t,ies 

111 athemati<-4-
(i) Pure • 

(ii) Applied . 

BOTANY 
2. Please state the number of students passing out annually from your institutions 

with the degree of M. Sc. andfor its equivalent. (Give average figure for 1941-46). 

Name of subject 

BOTANY 

Indicate whether by research examination or both and also 
special subjects, if any No. 

3. Please st-ate the number cf persons who during the last ten years received train
ing in your institution and have boon aw~>rded Doctomtc degrees in any one of the 
following branches :-

Name of subject 
State Ph. D., 

D.Sc., D.Phil. 
State Experimental 

or Theoretical No. 
Special re-

search faoili· 
ties 

BOTANY 
Taxonomy, 1\Iorphology of liv-

ing plants . . . . 
Paleao botany, Physiology and 

Ecology · • • • • 
Mycology and plant pathology, 

Cytology Genetics ond plant 

I breeding . . • • 
Geographical distribution, vnri-

ation, Heredity and evolution. 
I . 



oo 
ZOOLOGY 

2. . Please state the number of students passing out mmually from your in~t,it ution 
with the degree of 1\f.Sc. !llld/or its equivalent ... 

(Give avera go figure for 1 !141-46) 

Indi<'ate whether by researob examination or 
.Name of subject both and also epecial subjeote, if any No. 

ZOOLOGY 

:J. Please state the number of perseus who during the last ten y<mrs received tmin
ing in your institution and have been awarded Doctorate degrees in any one of tho 
following branches of Zoology. 

State Ph.D., State Experiment· Speci&l re .. 
Name of subject D.Sc., D.Phil. al or 'l'heoretical No. aenrch faci-

litiea 

ZOOLOGY-· 

Invertebrate Zoology-
(a) Proto.Zoology 
(b) Entomology 
(c) Holminthology 

Verteht·ate Zoology . . . 
Vru·:ation, Heridity and evolution. 
Palreo zoology 

ANTHROPOLOGY 

2. Please state the numbor of students passing out anuually from your iustitutiow. 
with the degree of M.Sc. and/or its equivalent, (Give average figure for I !141-46), 

Name of Subject Indicat.e whether by reSMrch examination No. 
or bo~h and also specinl subjeota, if any 

ANTHROPOLOGY 

3. Please state tho number of persons who during the last ten yoarH recoivod 
training in your institution and have lJeen awarded Doctorate dogroe: 

Name of Subject · State Ph. D., State Experimental or I Xo. "~;• -·• D.Sc., D.Phil. Theoretical facilit.iea 

ANTHROPOI.OGY 
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PHYSIOLOGY 

2. Pls~~e state the number of students passing out a1mually from your institu
tion w:tb thB degree of M. So. anl/or its equivalent. 

K omo of Subject 

PHYSIOLOGY 

(Give average figure for 1941-46.) 

Iodioate whether by research examination or 
both and also special,... subjects, if any 

No. 

3. ·Please state the number of persons who during the last ten years received 
tmining in your institution and htwe been awarded Doctorate degree in any of the 
branches of this Science. 

Ste.to Ph.D., State Experimental No. Special ro-
Name of Subject D.Bo., D.Pbil. or Theoretical search fa.oili-

ties -
PHYSIOLOGY . . 

GEOLOGY 

2. Please state the number of student& passing out a1mually from your institution 
with tho degree of M. So. and/or its equivalent. 

Name of Subject 

OF.OLOGY • 

(Give aver~ge figure for 1941-46) 

Indicate whether by re!tea.r""b examination or 
both and &)so special aubjeots, if any 

No. 

3. Please state the number of persons who during the last ten years received train
in ( in your institution and have· been awarded Doctorate degrees in any one of the 
f..11lowin!J branohei · of this Science:-

Name of Subject Rtato Ph, D., Stato Experimental No. Speoial re· 
D.So., D.Phil. or Theoretical searoh raoi· 

litiea 

O~:OLOGY-
Minerology . . 
Ptttrology • . 
General Geology . 
Historioal Geology 
Btruotural Geology . 

PALAEONTOLOGY-

('1) Palaeo-botany 
(b) Palaeo-Zoology 
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4. What facilities for fieltl training have you in your institution for undt,r
graduate and post-graduate students ! 

5. How much time is given for instruction of students in tripogmphi<"al and Gco· 
logical rna pping ? 

ll. Pleas~ indicate the lines of teaching and rese>lrohing for which facilities exist 
in your instruction for any particular b1anoh of Geology, say spccialiMtion in 
Geophysics, soil survey, galacialogy, climatology, geochemistry etc. 

7. Please indicate below the research or thesis with already l\lrried out in your 
instruction. 

!l. Please indicate branch of geolcgy in which you recommended sending ahro1\ll 
students for special training and resoaroh. 

9. What facility do yon need for extending pmctical. 
10. Have you experienced difficulties in providing adoquate training especially 

in lield gedogy 1 If so, please gh·e detail" and vour s11ggostions to meet the 
difficulty. 

II. In your expansion programme what is the estimate of increase in tho numhor 
of students trained in special subjects, such as, geophysics, soil survey, glacialo!(y, 
climatology, geochemistry in the next two successive five yoar period i .c. (I !l4 7 -52) 
and ( 1953-58 ). 

GEOGRAPHY 
2. Please ~tate the number of students passing out amnu1lly from ~·our institu

tion with the degree of M.So. and/or its equivalent. 

Name of Subject 

JEOGRAPHY 

(Give avet·age figure for 1941-46). 

~--· 

Indicate whether by re!)ear<'h exnminntiontl or 
both and o.lso special subjects, if any 

No. 

3. Please state the number of persons who during the last ten years roceivod train
ing in your institution and have been awarded Doctomte degree in any of the hran
ches of this Science. 

---
Staie Experimental 1-' Stote Ph.D., No. Spot~iul ro. 

Name of Subject. D.Sc., D.Phil. or TheoretiC'nl I ~UJarch fu{'j. 
litiee 

JEOGRAPHY 

GEOPHYSICS 
2. Please state the number of students passing out annually from your UJstitution 

with the degree of M.Sc. an~/ or its equivalent. _(Give average figure for 1941-46.) 

Name of Subject 

GEOPHYSICS 

Indioa.t.e whether by research, examination or both 
and also speoial aubjeote, if any 

No. 



3. Please state the number of persons who during the Ia~t ten years received 
training in your institution and have been awarded Doctorate degsees in any of the 
branches of this Science. 

Name of Subject Stnte Ph. D., State Experimental No. Special research 
D. Sc., D. Phil. or Theoretical. facilities 

GEOPHYSICS 

MINING 

2. Please state the number of students passing out annually from your institution 
with the degree of IlL Sc. andfor equivalent. 

Name of Subject 

l\IINING
(1) Coal 
(2) Metal 

(Give average figure for 1941-46.) 

Indicate whether by research examination or 
both and also special subje ... ts, if any 

No. 

3. Please state the number of persons who during the last ten years received train
ing in yom· institution and have been awarded Doctorate degrees in any one of the 
following branches of this Science :-

State Ph.D., State Experimental No. Special re-
Name of Subjeot D.Sc., D. Phil. or 1'heoretical search faci-

lities 

MINING-
(I) Coal . . 
(2) Metal 

1\IETALLURGY 

2. Plea8e state the number of students passing annually from your institution 
with the degree of B.Sc., M.Sc. or their equivalents. 

Name of Subject 

METALLURGY
(<~) Ferrouo 
(b) Non·ferrouo 

Indicate whether by research examinations or 
bot.h and also special subject-s, if any 

No. 
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3. Please state tho number of persons who during the last ten years r<'<"<'in<l 
training in your institution and have been awarded Doctorate degrees in n•w 01w 
of the following branches of this Science :- · 

~--

State Ph.D., State Experimental or Spe<'illl rf\. 
Nnme of subject D.Sc., D.Phi!. Theoretical No. aearC'h fnf'i· 

lit it'&, 

METALLURGY-
(i) Ferrous 
(ii) Non·f~rrous 

For Agriculture and Allied Sciences only 
Inquiries in this questionnaire 1·elate Ia : 

Agricultural science including animal husbandry and dairying veterinary sci~nc~s. 
Sericulture, Lac culture, and Fisheries, 
Forestry and other connected subjects. 
The answer should deal with various branches of agriculture, including animal 

husbandry and dairying veterinary, forestry, etc., eto., and specific infnrmat.ion should 
be given about such branches as : 

I. Soil science and agricultural chemistry 
Soil surveys, soil erosion control and soil conservation 
Soil microbiology 

2. Plant-ecology 
Phytography 
Insect ecology 
Plant and animal texonomy, 
Animal (including insects) population studies 
Plant breeding 
Plant genf'tics 
Plant physiology 
Plant pathology 
Entomology and my co logy. 

3. Botanical survey 
4. Forestry and minor forest products 
5. Commercial crops and their utilization 
6. Horticulture and fruit technology 
7. Sericulture and lac culture 
8. Animal nutrition 

Animal physiology 
Animal pathology 
Animal breeding 
Animal genetics 
Artificial insemination 
Animal parasitology 
Dairy sciences 
Other specialised branches of st.ndy 

9. Poultry sciences 
I 0. Fisheries 
II. Zoological survey . 

· 1.._2. Anthropological survey 
13. Agricultural meteorology 
14. Agricultural economics 
15. Agricultural engineering and mechanisation 
}6. Food technology 
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AGRICULTURAL SCIENCE 

!'lease state the number of students passjng out annually from your institution with 
the degree of M.Sc. or its equivalent. 

Name of subject 

(Give average figure for 1941-46) 

Indico.te whethe1 by research examination or 
both and also special subjE:'cta, if any 

No. 

3. Please state the number of persons who during the last ten years received train
ing in your institutiol). and have beE~n awarded Doctorate degrees in any one of the 
branches of this Science. 

State Ph.D., State Experimentel No. Special re. 
Name of Subject D.So., D.Phil. or Theoret.ical search faci-

lities 

4. What is your opiuion regarding the comparative merits of graduates in pure 
sciences and graduates in agriculture as research workers in sciences applied to agri
culture (veterinary or forestry)? 

5. Are yon of the opinion that graduates in pure sciences should receive specia I 
training to qualify themsdves for research in applied scienees and graduates in pro
fessional courses should be given special training in pure sciences to qualify for research 
and applied sciences. 

6. If so, what facilities exist in your institution for such training. 
7 . .A:re the results attained of such training satisfactory ~ 
8. What further facilities are required to improve the standard and increase the 

number of suitably qualified research workers ? 
9. What are tho lines of research or training for which it will be advantageous 

to send scholars abroad with a view to establish in this country centres of training 
and research ? 

10. What are the 1·equirements of your institution in respect of students whom 
you consider suitable for specific lines of research or training abroad ? 

ENGINEERING 
Please state against each of the following subjects : 

(a.) the number of students passing out with Diploma annually who had studied 
any of the following as special subjects in their curriculum ; 

(b) the number of students graduating annually with ordinary degree who 
had any of the following special subjects in their curriculum ; 

(c) the number of students passing out annually who had any of the following 
as an Honours subject in their curriculum ; 

(d) the number of students passing out annually who had studied any of the 
following as special subjects for Post-graduate diplomaa or degree course ; 

-and · , 
(e) the number of students passed during the last ten years with Dootorata 

degree. 



19. If your institute is a purt~ly rt~search institute, please say: 
(a) whether you have facilities for training students, and 
(b) what steps are necessary to enable you tO tta!n them. 

20. What are. he lines of work in which you1· trained student<~ nre considerecl suitahlt> 
for special study or research abroad 1 

21. Mter how many years of training in your institution are these studtmt• gent>mlly 
considered qualified to avail of such opporhmitil's for going abroad ! 

22. Please give brief details as to what extent and in what ways you give HJK't•inl 
attention to field work, e.g., collection and study of materials in field, ''"· 
dents excursions, etc. 

2:!. What additional staff do you require in order to discharge your prt>Hent !t•nc·hin!( 
and other administrative duties adequately, leavinl! sufficient time to ,tnll 
mem hers for research 1 

24. Have you any development or expansion project ! If so, please give dota.iiH 
below showing in what manner and to what extent you expect thP oHttlll'll 
of the trained students during the next ten years ! 

Please give a rough statement of the financial implications of the PXJUUJHion, 
dividing it into two periods viz., 1947-52, 1952-57 :-

(a) utilising present staff (without additional duty or equipmt>nt), 
(b) by additional staff, and 
(e) by an all round expansion. 

25. PleaEe give brief details of your scheme with 1·egard to research (pme and ap
plied) in your development pmject. 

26. What material and financial ae8istance would you 1·equire to implc·ment thP 
above scheme ! Please state the amounts required for:-· 

(a) Building 
(b) Equipment 
(e) Salary of personnel for (2) (b) as well as (2) (c) separately 
(d) Other recurring expenditure. 

27. If a grant is made for implementation of y~ur ~evelopment }!Inn. for_ research 
and-increased outt.urn of ~tudents, what contnbutwn Will your m•t1tut um makP 
towards 

(a) Building, 
(a) Equipment, 
(e) Salary of staff and research workers, 
(d) Other reetm·ing expenditw·e. 

LibrarY:-
28_ Please give informa.t.ion regarding the libra~"! facilities in your inHtitution nncl 

•upply catalogue or list. In particular plea•e g~ve:-

(a) Journals subscribed for at present.. . 
(b) Back numbers of al! scientific and technical Jom-nals. 
(c) Scientific and tecbmcal Books. 
(d) Special reference hooks. 
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SCJENTTFTn Ml\NPOWER COMMITTEE 

QUE~TIONNAIRE 

For i!idividuals only 

N. R.-Tho object. of this questionnaire is:-

(a) to a'"ess the requirements of scientific and technical personnel and 
(I!) to make recommendations to Govemment regarding action to he taken to 

mePt t hc~c requirements. 

All enquiri<•s in this questionnaire relate to such Scientific and Technical Personnel 
who ha "'' Badwlor's Degree as the minimum qualifications. 

In so fnr as Engineering is concerned, replies are to include requirements of the 
Foreman type of pPrwnnPl, i.e., personnel having Diploma as the minimum educational 
qualification. 

This questionnaire after completion may be returned to the Secretary, Scientific 
Man-power Committee, Ministry of Education, Government of India, New Delhi, 
unless transmitted through the Head of the Organization or handed over directly to an 
offker of the CommitteP. 

Date 

l. Name in Full. 

2. Permanent Adrlress, 

3. Date of Birth. 

4. (<t) Please state your degrees, diplomas and connections with Scientific So
cieties, Learned Bodies, Professional Associations etc. and natme of pub
lications, if any. 

(b) Indicate the names of the Inst.itutions where you received your t,raining. 

fi. Please mention the type and number of assistants you have to deal w1th. 

H. Past experience of service and present employment and salaries. 

7. Do you t.hink whether your special qualifications are being utilised to the 
heHt advantage in your present occupation 1 

s. Can and how conditions of work in your present employment be impro,·ed 1 

0. Any ot.ltPI' remarks. 

Signature---------

C1TPD-M-57M of D-JI.J 0-49-2000 
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(o) (b) (o) <til <•' 
Subject No. No. No. No. No. 

I --j--· 
I 

I ') CIVIL ENGINEERING-
I 

General 
, ~tructurol Engineering, buildings nnd 

Bridges 
Irrigation ond Hydraulic engineering 
Dams 
Navigation and navigatio~al w~rks 
Porta and harbours 
Roads 
Railways . 

i Water Supply and Sanite.r y Engineering 
Air port.s 

I 
i) MECHANICAL ENGINEERING- I 
General i 
'Mnchine and machine tools 

I 
I 

Power plant . . . ' 
J .. ocomotive and Railways i 

Automobile . . . I 
'l'eitile machinery I 
Ventilating, heat.ing, air condition and ! refrigeration 
Other plant and machinery I 

• 
•.ii) ELECTRICAL ENGINEERING-

I Gmeral . . . 
H{\lvy electrical industry, power generation 
Trt:flsmission and distribution . I 

Tra&.ion . . . . . ! 
Electric appliances, metres and instruments 
E"ating and lighting I 

'l'elocommunication and wireless I 
I 

iv) AERONAUTICAL ENGINEERING 

I u) ARCHITECTURE AND TOWN PLAN. 
NING. I I 

vi) MARINE ENGINEERING • I 

I ' 
vii) CHEMICAL ENGINEERING ! 

I 

:viii) TEXTILE ENGINEERING ! 

:ix) AGRICULTURAL ENGINEERING 
: 

i 
;x) MINING ENGINEERING I --

PART (C) 

I. Do you consider the Educational Training alrl'arly recl'ived by ~hulrn1s joir• · 
ing your institution adequate ¥ 



2. What is the percentage of graduates of your institution who take up em· 
ployment-
(a) in teaching line allied to the subject~! in which they have been trained. 
(b) in industrial enterprise allied to the science in which they have been trained, 
(c) within your institution in teaching or research, 
(d) in state serviceR where the training given is an eBsent.ial requirement for 

employment? 
3. What is the percentage of graduates of your institution who take up Pmploy· 

ment in occupations other than those for which they were trained ! 

4. What steps can you suggest to prevent or minimise drift or " leakage " of trained 
personnel in your subject into occupations other than those for which they have, 
been t.rained as well as reduce the nuP1ber of misfits. 

5. What in your opinion, should be the reasonable I'emuneration to be paid to the 
staff members and research workers employed in educational and research institn· 
tions1 Please .also give your views for 1·aising the status of these workers. 

6. Please give type and titles of publications, if any, by the stafl' of your institution. 
7. Are you prepared to depute your teaching staff for p1·actical training in indus

t.ry! 
8. Is private practice permitted to your teaching staff! 

If permitted, under what conditions ! 
9. Research :-

What facilities are available in yonr institution for rooearch
(a) by the post-graduate student•. 
(b) by the teaching staff. 

10. Is research by the staff obligatory ! 
11. State the field and character of yonr I'esearch act.ivit.ieR : 

(a) Fundamental or basic research. 
(b) Applied research. 
(c) Testing and consultation work. 
(d) Additional activities. 

12. What a.re the research problems you are now working on Y Give brief inff)rma-
tion only. 

13. Have you any pilot plant in existence 1 If so, please give details. 
14. In what particular industries are you interested Y 

15. Are you prepared to take industrial workers for "1·efresher" com·seA in your 
institution ! 

16. Do you collaborate wit.h any industries for investigating problems 1 If so, 
please give details. · 

17. Are you r11ceiving any financial or material support fm· r<'~f\arch work from 
industry. ~fOVernn!Pnt or other sources! If so, ploaRe gi,·c particulars. 

18. What is the number of st.udents in addition to the present number tlutt can bE' 
trained in the lines of researPh for which facilities arp available in your insti
tution. 
PlAa"e givo number• again•! PRPh hranch of science. . . . .. . 


