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P l a n n in g  Co m m ission  

N e w  D e l h i

27th A^fil 1956

Prom

Dr. J. C. Ghosh,
Member, Planning Commission, 
(Chairman, Reviewing Committee,
Indian Institute of Science, Bangalore).

To

The President of India,
New Delhi.

Hr . P r e s id e n t ,

I have the honour to forward herewith the Report of the Re
newing Committee appointed in terms of Government of India 
Resolution No. F. 8-16/55, T. I., dated the 30th September 1955, to 
examine the working of the Indian Institute of Science, Bangalore.

I have the honour to be, 
Mr. President,

Your obedient servant,
J. C. GHOSH

Chairman.



OF THE I^VIBWIKO CC»WTTBE OF TEtE OTDUN 
INSTmfTE OF S<mN^CE, BANGALORE

1. Wd, the members of the Reviewing Committee of the Iiidian Institute 
of Scifiice, Bangalore, have the honour to submit our report.

2. The Committee was appoiated by the President of India in his 
capaciljr &s the Visitor of the Institute, and in exercise of the power vest«d 

, ijj )Nii3auu4er R^iilation 27 • 1 of the Scheme for the Administration and
of the properties and funds of the Institute. The Committee 

d : -

Dr. J. C. Ghosh, D.Sc., F.N.I. Member, Plan- 
mng Commission, New Delhi . .  . .  Chairman.

Sir Hiirry’ Ralph Ricardo, F.R.S., Consultant to 
Ihe Gk>vemment of U. K. . .  . .  . .  Member.

Prof. C. F. Powell, F.R.S., N.L., Professor of 
Physics, University of Bristol, U. K. . .  . .  Member.

Dr. S. R. Sen Gupta, Ph.D., M.I.E., Director,
Indian Institute of Technology, Kharagpur . .  Member.

Mr. M. Hayath, M.I.E., (Electaricity), Central 
Water and Power Commission, New Delhi . .  Member.

Mr. D. V. Narasimham, B.Sc., Asstt. Educational 
Adviser (Tech.) Ministry of Education, Govern
ment of India, New Delhi . .  . .  . .  Secretary*

3. Tlie terms of Reference to the Committee were:

(1) To review the working and development of the Institute with special 
reference to the objects clause in the present scheme, and, any 
changes are considered desirable^ to make recommendations in the 
hght of the developments in the country with special reference to the 
Five Year Plans; la particular:—

(i) to report on the progress made in all new departments at th« 
Institute;'

(ii) to examine the work of each department in respect of;

(a) the extent and quality of research work; and

(b) the development of team work in research;

{in) to examiae the work of the Library;

{w) to consider the formation and grouping of sections within the 
various departments, and the extent of co-operation and co
ordination amongst the various departments; and



{v) to make recommendations in regard to the possibilities of fuiirtlier 
effective collaboration among sections and departmen-ts in i their 
research activities.

(2) To report on the working of the Court, the Council, the Senatece, the
Faculties and other bodies of the Institute, and to examinae the 
present scheme for the administration and management o f f  the 
Institute.

(3) To examine the working conditions in the various departments 3 with
special reference to pay scales, staff requirements, working exp@enses 
and provision of scholarships, and to make recommendatitions 
conducive to the more effective working of the departments.

(4) To recommend measures for closer co-operation and co-ordinaxation
between the Institute, the Indian Institute of Technology, Khanarag- 
pur and other institutes of a similar status, Universities and oiother 
scientific and technological institutions both within and witlthout 
the country.

(5) To consider the policy of the Institute in respect of its confermeients.

(6) To examine the policy of the Institute in respect of pilot plants s and
proto-type work.

(7) To consider the fi.naiicial positioii of the Institute in the light of)f the
Committee’s own recommendations.

(8) To advise generally on any matter which in the opinion of the CCom-
mittee is of importance to the Institute.

4. After a preliminary meeting of the Committee, a circuJar letter was 
addressed to all the members of the Court, Council and Senate of the Instititute, 
and other eminent scientists and educationists, inviting them to commentit on 
the working and progress of the Institute during the period under review (194J48— 
55). Their views were sought, in particular, on the pohcy of the Instititute 
in respect of its conferments, and on measures which would empower itit to 
award its own degrees. A list of the members of the Court and Council vwho 
responded to this, invitation is given in Appendix I-A.

5. We assembled in Bangalore on 31st December 1955, and during ; the 
course of our review we obtained the views of eminent scientists, educationiaists, 
members of the Council, the Director, Members of the Staff, and represerfcnta- 
tives of students, through correspondence, personal interview and informal c dis
cussions. Appendix I-B gives the list of persons, other than the members of f  the 
Court, CouncU, and staff, who responded to the circular letter and gave thheir 
opinion about the work of the Institute, while Appendix I-C gives the name®s of 
persons interviewed.

6. We met the Senate on the 10th January, and discussed the memoranddum 
presented by it. We met the Council on 13th January at Bombay, and some of >f its 
members again on 5th February at Bangalore. We inspected the various c de
partments of the Institute, the library, and the Central Workshop, and visitited 
the students’ hostels and gymkhana.



'1 Th« authorities of the Institute supplied the Committee with the follow
ing dcuments:—

(i) Biochuie of the Institute (1938—48) giving a historical note on its 
origin and development.

(m) Notes from Heads of Departments/sections on the progress and work 
of the Departments/Sections during the period under review.

(w) Court Proceedings (1948—55).

{iv) Council Minutes (1948—55).

(v) Finance Committee Minutes (1948—55).

(vi) Annual Reports (1948—55).

(vii) Regulations and byelaws of the Institute.

(vin) Budget o f the InstitutB (1955'56).

(̂ )̂ Financial statements of Capital and other expenditure from 1948 
to date.

£ We wish to express our grateful thanks to the authorities and members 
ef th( staff of the Institute for the kindness and courtesy shown to us, and for 
th« 0)p0rtunities afforded to become acquainted with the various aspects of the 
workof the Institute; and to all those who have taken so much trouble to help 
tis aciuiie information which has broadened our outlook and been of service to 
ua inour work.

i  We are greatly indebted to the Secretary of the Committee, Mr. D. V. 
Naradmham, Assistant Educational Adviser (Technical) to the Government of

for his able assistance in various ways, especially in the preparation of the
We record with great pleasure our high appreciation of the manner iu 

wnicl he carried out his duties and assisted our relations with all concerned.

J. C. GHOSH, 
Chairman

HARRY RALPH RICARDO, 
Member

C. F. POWELL,
Member

S. R. SEN GUPTA, 
Member

M. HAYATH, 
Membe



SECTION I

General Approach and Summary of Principal Proposals

10. Any present discussions on the development of scientific instititution; 
in India must proceed from the fact that the five-year plans envisage a a grea( 
increase in the scope of industry, power production a i^  other aspects 3 of the 
national economy; that these developmente involve much greater emplopymeni 
of science than in the past; and that, clearly Tecognising the role which thhey are 
to play, the Government of India has shown itself a willing and geienerous 
patron of science and technology. It is of great importance for thie welflfare ol 
science in India that these favourable conditions are maintained. It is thaerefore 
very desirable that it should be manifest that the great expenditure con the 
Institute, made hitherto from private and public funda, is fully justifiedd.

11. Our investigations have led us to the view that the coming quiiinquen- 
nium should, broadly speaking, be a period of consoHdation in whidh thae faci
lities already provided are more fully employed. With this in view, we sisuggest 
that, compared with past practice, more of the available fimds should be ̂ $>ent on 
students and staff, and less on buildings and equipment.

12. The Egerton Committee was of the opinion that the Institute sj^ould 
continue to develop a higher technological institute, principally oc(^cupied 
m tk post-graduate teaching and research. We have examined its bnplicjfcatioiis 
in the new situation which has developed in the seven years ansce th te  last 
reviewing committee met.

Proposed increase in Number of Students

13. The technical and industrial development of India makes nec^^essary 
the training of large numbens of scientists and technologists otf all ( types. 
The provision of most of these highly trained perscmnel, many of whoam will 
iiitisiately fill posts of responsibihty, is the duty of the ine^itutea of hingher 
leamiiig and technology.

14. The Institute is now only one of a few which will contribute to  thiais end, 
but it is unique in India in two ways: First, in that the Institute is exceptidonally 
well provided with equipment and accommodation. Indeed, there are t(to-day 
few smoilar institutions in Europe or America where the available ; floor 
Space for each student is as large as it is in Bangalore. Secondly, a wide varariety 
of disciplines are represented within it; other Indian institutes of similar slstand- 
ing are more specialised in their interests.

15. These considerations give particular importance to the question c of the 
numbers of students being trained in the Institute on the one hand; and o on the 
other, to the questions of co-operation and co-ordination among differensnt de
partments within the institute to which our attention was directed in  our 1 letter 
of reference (see L. R.; I, iv and v).

16. Knowing the needs of the country, and the exceptional facilities exkisting 
in the Institute, we were rather distressed to find that in nearly all departnments 
the number of new students has tended to dechne in recent years, and we haiad the 
general impression that the Institute is relatively empty.



17. We liave readied the conclusion that there are two principal reasons 
fcff he failure of the Institute to expand. First, the value of the scholarships 
offeed has not been sufficient to attract enough young people of abihty; a ^  
Secffidly, the nature of the academic conferments of the Institute are uncon- 
venional, and their value not understood, either by employers or by prospective 
stuents.

18. The capital investment already made in the various departments has 
bee] so large that it would be a false economy not to provide additional funds 
whi^ will ensure that the facilities for research thus created are fully employed 
by he types of young and talented men and women best able to profit by them.

19. In considering plans for increasing the number of students, a dis- 
tincion must be preserved between different departments. In some disciplines, 
theieed for trained personnel is already so great that they can be immediately 
absirbed by industry or government institutions. In others, such as Physics, 
theE is not, at the moment, a serious shortage, but judging by the experience 
of oher countries, an acute need will arise in the course of a few years. If men 
arenot trained in such disciplines now, great difficulties will be met in pro- 
vidiig them for industry and education when the need arises; but if they are 
trailed in substantia.Uy greater numbers than at present, and we think this 
woiid in general be a wise course, it may be necessary for special provision to 
be aade for their useful employment in the early years of theic careers.

20. The advantages of increasing the numbers of students are not con
o id  to the fact that the expensive technical facilities would thereby be more 
fall  ̂utilised. We believe that the whole tone of the Institute would be greatly 
ijq:oved if there were many more young people actively engaged in training 
aa^esearch within its walls.

. 21. With these considerations in mind, we have recommended substan
tial increases in the number of students inmost departments, together with 
fjertiin financial and other provisions necessary to make the proposals effec
tive We have also made recommendations for changes in the nature of the 
(ferm ents by the Institute. The Institute will only flourish if it attracts a 
coniderable proportion for the most able young people in India, a^d provides 
an atmosphere conducive to their intellectual development and technical 

..trailing.

Increase in the Technical Resources of the Institute

22. In considering the plans for expansion of the different departments, 
■\irftsuggest that it would be timely to give particular emphasis to the follow- 
ia^Bonsiderations.

In the past, most instruments of research have been imported into 
Inda from abroad. Few were made within the country and, in the a.bsence of 
a developed industrial base, even the primary materials from which they 
BM t̂ have been constructed were often not readily available. These features 
Jia'̂  led to a situation in which there is a tendency to think of research in terms



of taking obierration* with Gonrentional instruments rather thaia of dievvelop- 
ia§ m w  inatrum«nt« »nd method*. We believe, that, at the presemt t time, 
th»re ar« iubatantial m§on» for giving particular attention to  the Matter, 
ftspeciallj ffom th# point of view of strengthening and widening the jgeieneral 
«eieBitifi.e reaouices of th« country.

23. 'The experience of Europe and America shows that, apairt froim i bril
liant and isolated special fields of investigation, a country can be scienttiMcally 
strong only if it is served by a strong industrial base; and that tlhe indiusistrial 
base cannot grow effectively, in modern conditions, unless it is piroperHy / sup
ported by an adequate educational system which trains techniciians aandd re
search workers of good quality and in sufficient numbers.

24. A number of factors contribute to this result, two of wMch rma^y be 
cited in illustration. In a country without modern industry, if etquipmieient is 
purchased abroad, repairs and replacements can usually be secured onUy  ̂after 
long delays. Such delays can be very detrimental to the progress of an inweslstiga- 
tion and to the morale of the investigators. Secondly, an invesstigatcor r will 
commonly not be able to call upon the special skills and experienice avraililable 
in an industrially advanced country for the solution of particular probllerPms— 
his teohnieal resources are therefore correspondingly restricted. R^liancoe u upon 
instruments purchased abroad, produces an attitude towards theim moare-e re
mote and leffl resoureeful than d  an investigator is Mmself directly conlcellrne^ 
with their design and construction.

25. These considerations have led us, in a number of iastanceis, to irecjcom- 
mend provision for special facilities for instrument design and comstruc^ticion— 
for the extension of the technical resources of the Institute,— r̂ather ithan ffor)r the 
purchase of instruments abroad. Thus, we have recommended tlhat seectitions 
for glass-blowing and for instrument-making should be estabhshedl. It; seseems 
to ue essential that, in view of the development of the wireless indusstrjry in 
India, there should be a number of institutions fully equipped for thee nmost 
advanced practice in glass-blowing and high-vacuum technique. Such piprac- 
tice is of great importance for a wide-range of modern researcheEs, inclludding 
several being pursued in the Institute. Some of the personnel traimed im tlthese 
methods wiU eventually become available for the industry.

General Appraisal of Worh of Departments

26. Descriptions of the work of individual departments are givem in £a lalater 
section, but it will be convenient here to make a few general remarks:

Our terms of reference direct attention to the important quesition ©f c col- 
laboratioUj and this bears on the work of the Institute in a numbcer of wa^ays. 
In the first instance, it is important in considering the plan of work in a pa)arti- 
cular department. In Europe and America, there has been a mariked ohaiange 
in this respect in the past thirty years. At the beginning of this periiod, erxp^eri- 
ments were commonly carried out by scientists working individmally or)r in 
small groups. In some laboratories with established schools of reseiarch, thhese 
experiments formed parts of a single pattern of investigation; in o)thers„ tlthey 
were unrelated to one another.

6



27. In the years which have followed, there has been a marked tendency 
for collaboration - to increase. This has sometimes followed from the greatly 
increased complexity of instruments and techniques; because of these com
plexities, an effective collaboration has to be established in order to make an 
inipoitant contribution. But even when it has not been called for by technical 
considerations, collaboration has often been found advantageous by increas
ing tie weight of the attack on a problem, and the corresponding speed of 
advaEce.

S . The urge towards collaboration varies widely among the different 
sciences, but we have formed a clear impression that in several departments 
of the Institute there has been a tendency for too many subjects to be studied 
by people working individually, and that there would now be considerable 
advaitages in reducing the range of interests. We suggest that there should be 
a conscious effort to concentrate more people on a smaller number of the most 
promBing subjects. This will permit a much greater concentration of effort 
and a better chance of making a substantial contribution.

The growth of collaboration brings with it certain difficulties in re
lation to the award of higher degrees. Traditionally, for example, the award 
by Uriversities of the Ph.D. degree has called fora thesis in which the contri- 
butiois of a candidate to the advancement of knowledge can be clearly dis- 
feigusTtted, and Ms capacity fox oxiginal investigation assessed. When work is 
done ii  collaboration, a difficulty arises that it is frequently not easy to dis- 
1iiigu£h the precise contributions, especially of ideas and innovations, of the 
indiviiual members of a team. Ideas may occur in the course of, or as a 
result of discussions to which many of the members may have contributed, 
go'that the assessment of individual capacity is made more difficult.

3d. We believe, however, that these difficulties should not be allowed to 
stand in the way of forms of collaboration when the development of scientific 
investigation makes them desirable. Whilst taking all appropriate steps to 
safeguard its standards, an examining body should be prepared to modify its 
regulations, if necessary, to take account of the changing conditions of scienti
fic wock. It may also be remarked that the director of a group of young re
search workers can often find a number of smaller problems, closely related 
to his main theme, which may serve as exercises for individual students, suffi
cient feo test their capacity to overcome difficiilties when working alone. 
^u(?h £ minor investigation may be submitted as part of a thesis, in addition 
lo  matter describing more important work done in collaboration.

31. There has, it appears, been little co-operation between the different 
departments of the Institute. To rectify this situation, a number of projects 
have leen suggested by the Senate which would involve a collaboration bet
ween members of several departments; these include proposals for work on 
atomic reactors, on gas turbine power production, on servomechanisms, on 
electrcnic computation and oli materials.

While there is much to be said for collaboration between departments, and 
we should like to see it develop, the experience of other countries suggests that 
theje tre certain dangers in planning ambitious research* in the absence of



practical e^erience ill the »ubject. Large scale research projects, whicchi appea 
at first sight reasonable and attractive, and on which large expeindliture i 
made, have often proved sterile and unprofitable in practice. In ouir view 
the proper course m usually to approach a new subject in a modestt w ay. I 
can be liberally supported when a body of key people have been aasssemble( 
round it  who have shown in practice that the project is one of promaisee.

32. To allow for the financial support of promising new developim^nts, wr 
have recommended the provision of a large grant to be placed at the diisjposal o l  

the Director, some of wldch may be utilised for this purpose.

In order to encourage friendly contacts between members o f  diiffereni 
departments, we have recommended the provision of certain amenitiies? withir 
the Institute.

Choice of s'uhjects for research

33. The character of subjects chosen for research has an importamt Ifeearin̂  
on the work of the departments. Particularly at the present stage cof ‘ Indiar 
development, a wise choice in this matter is of great importance. The ine^ed is tc 
build up a well trained body of technical personnel, well grounded ini maethods 
of research, and confident in their ability to solve concrete problems.;. Itn order 
to serve tbis end, it is desirable that the research activities undertaki^n efAould̂  
if brought to a sucoessfuli coaclnsion, r e p r in t  a sult^tantial con.tri1[b\lttioh to 
the subject. But we would attach particular importance to the work bbeiing wel] 
done and brou^t to a successful conclusion.

34. In research, success cannot be guaranteed, but we would prejfeir to see 
problems of such a character chosen for investigation that, given the awailable 
resources in men and materials, there is a high probability of a successsfful out
come. Young men benefit by overcoming difficulties and bringing woirk to a 
successful conclusion, and a sure way of undermining the morale of amy (organi
sation is to make it attempt problems beyond its capacity. We, Itlwerefore, 
imggest as a general principle for consideration, but to which theree miay be 
exceptions—{a) a limitation of the investigations of a department to & , fe^w well- 

*considered themes; (6) organisation of groups of researchers for the aattfcack on 
t h ^  problems, who work in collaboration and who are thoroughljy ffamiliar 
witJi the baac experimental resources of the subject, and technically 'eqjuippecl 
to enlarge t^em, if necesi^ry. We may emphasise that we regard it as pairtiicularly 
important in India, at the present time, that research students in alll cdepart- 
ments should be provided with ample opportunities to get practical ejxp^erience 
in all the mechanical arts employed in th-e work. It would be difficultt too over
estimate the importance of students making things themselves.

Relations with Industry

35. From its first beginnings, the aiin of the Institute has beem tfco con
tribute to the development of industry in Indi?, and this has frequemtHy been 
reaffirmed. In this connection, it is a matter of urgent importance to> innprove 
the mutual understanding between scientists in industrial establishmiejnts on 
the one hand, and those in academic research institutes, on the other;. l if  there



is a {H*oier integration in this respect, the common resources of knowledge and 
ekperieice are available to both; otherwise much valuable time and money may 
be wastd through a lack of co-ordination. Such connections, personal and 
organisjfcional, form the nervous system of the body scientific of a country, and 
its healh and strength play a decisive part in the effective functioning of the 
whole oganisation.

36. It is quite understandable that the practice of different departments 
of the istitute in this respect is widely different. Some have found adequate 
felds o research in fundamental scientific studies which have grown out of, 
asd art closely related to, practical problems arising in industry. In others, 
related ;o which there has hitherto been no industry in India, or it has only 
lately ben established, few or only remote connections have existed. In view of 
the gre.t advantages which can follow, we believe that heads of departments 
should ake pains to promote close relations with industry whenever it appears 
appropiate. It is a common experience in other countries that such connections 
do notirrive automatically but have to be worked for. Industrialists without 
practicd experience of the value of research, tend to regard it as intellectual 
e:i^ercis(withno serious interest for men of affairs. On the other hand, academic 
scientiss often take too little pains to make clear in simple terms the practical 
^^seqonces which may foUow from their work.

' 37. As a step towards improvement in the connections between science and 
industr in India, we suggest that as a general rule, a head of a department 
j^ u ld  nsure that a part of the effort on research in his department should be 
dfvotecto a subject with a clear bearing on problems facing an Indian industry, 
and tha the work should be discussed from time to time with representatives of 
that inoistry.

38 In some instances, it may be possible to find suitable subjects, of a 
lott^-raige character, in problems of interest to the Council for Scientific and 
iadnstial Eesearch (C.S.I.R.), The Atomic Energy Department, the Indian 
Gaunci for Medical Research, the Indian Council for Agricultural Research, or 
otjier lesearch Organisations. Such investigations could take the form of 
q̂ KmsoEd research, the cost of which would be met by the interested organisa
tion.

39 Since the Institute is responsible, together with other educational 
>l)lihments, for training the technical personnel for industry; it should 

pectfco receive support from industry. Such support may take a wide variety
of foriB, but, as an illustration, we may cite an example concerning the Power 
Bfiginering Department.

40 Difficulties have recently been met in finding men of sufficient expe- 
or the staff of this department, and approaches were made to a number

/oj. po-ror-engineers to persuade them to assist by giving courses of lectures. A 
A Goinma reply was that they felt unable, at this stage in their career, to retu'̂ n 
^to thei books. In fact, of course, nothing would be of more educational value 
:fer the students of this department than a few talks from such men, dealing 

; tfe practical problems with which they are faced, and how they are meeting

9



41. As a practical step in improving the relations bet-vreem t;he Innstitut; 
and scientists in industry, we propose (see § 241 and § 242), that ;a nunmber o 
symposia and residental study courses should be held in Bangalore on caarefulh 
chosen topics, on the model of those held in Kharagpur and elsewhere. FPurther 
we make certain proposals for the improvement in the amenities (of the Innstitut* 
which would assist in the organisation of such courses; (see § 94)).

42. In view of the great importance of a close connecitiom Ibetweeen th( 
Institute on|the one hand, and Government Departments and Imduistry r on tiu 
other, we think it should be one of the principal duties of the DiiectoDr to b( 
well-acquainted with all the main lines of scientific develop)ment i'in th« 
(country; see also § 99).

Organisation and Administration

43. We have considered the organisation and administr£atio)n (of th6.e Insti 
tute, and have suggested a number of modifications designed to serve thhe prin 
ciples set out above. In particular, we have proposed a numlseir o f  chai^nges in 
the composition of the Court and Council which are designed tto imprtfove the 
relations of the institute with the Universities, Industry, €emtr.‘al Ed êsearcl: 
Institutes and Departments of Government. We have also reco*mmeri*nded a 
ceitam delegation of Tesponsibilities by t te  Senate t& tlie ¥^c-ute^, in ogr^er tc 
lighten the burden on the Senate, and to allow the Faculties a, useful f field ol 
activity.

44. We have also considered the responsibilities of the Dir(ect(or an îd have 
reached the conclusion that the time has come when this office ^ho»uld bt>e sepa
rated from that of the Head of a Department:—

For some years, the responsibilities of the Director have been r rapidly 
increasing. He now has a heavy load of day-to-day adminisferattiom; he j should 
be deeply involved ia the public relations of the Institute; we are no>w pro?oposing 
that he should have the responsibility for the Central Instrunuenfts and S6ervices 
Laboratory and that he should have at his disposal substantial sums delesigned 
to further developments of projects of timeliness and promisie, as 1;hey f appear 
within the different departments. This requires that he should be welll acqi^uainted 
with the work of all the departments, and should know the in-diwidmal meiembers 
of the lecturing staff. We believe it is also very desirable tlhatt h.e shoiould be 
closely acquainted with the principal problems associated with thie develoiopmeiit 
of education and industry within the country, and this wouM mia.ke detesirable 
his membership of several national committees.

45. It seems to us that it is unreasonable to expect a single; person i to dis
charge all these responsibilities adequately, and at the samxe Itinae to i act as 
professor in a department, and engage very actively in reseai.rclh. (Certauinly, it 
would seem almost impossible for him to have an active and ceeaitive inteierest in 
his own researches, and also to be able to devote serious attention ito ithe ddevelop- 
ment of the Institute as a whole.

46. In these circumstances, we suggest that, like the Vi(ce-(chanceUclor of a 
University, the Director of the Institute should be relieved of tlhe responsiUbilities 
of a department so that he may be able to spend more time; om more g general

10
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duties the successful discharge of which are vital for the life and progres* of 
the Institute. We think it would be appropriate for the Director to be a man of 
established scientific reputation and wide scientific interests, no longer seriously 
conceried with his career as a scientist, but deeplj interested in the progress 
of scieice and industry within India. Such a man would find his reward in 
the suicess of his colleagues, which would owe much to his timely encourage
ment md support,

41 We have received a number of complaints, from the heads of depart
ments and others, that the forms of administration are unduly cumbersome. It 
has ben suggested that the M-ork involved takes up so much of a Professor’s 
time tiat his academic and research work suffers. This problem is now met 
in scieitific institutions throughout the world, and there are, in our opinion, 
two a^ects to be considered. In the first place, most scientific institutions are 
now sich complex organisations, with such large budgets, that proper esti- 
ifl.atinj and other features of good house-keeping cannot be avoided. It seems 
to us, however, that it should be possible for a professor to delegate much of 
the detailed administrative work necessary for the successful operation of his 
departnent to the senior members of his stalf; they can gain much from th« 
635)eri«nce, and there would be a corresponding relief to the professor who 
would be left with the final responsibility.

4S. In addition, however, it has been suggested to us that it should be 
pOSsiHe to make simplifications in the rules and procedures operating within 
tjie Irstitute, so that the administration may be more flexible, and in this 
coiine(tion, we have made a number of concrete suggestions. We are also in 
j^greenent with the view that the rules and procedures relating to such matters 
as financial control, recruitment, promotion etc., which are adapted to 
Goveriment departments, or to industrial organisations, are not appropriate 
for ar institute of research and higher learning. This matter is within the 
compdence of Council of the Institute, and we suggest that it is the appropriate 
body 1o consider the question and to take necessary action.



SECTION II 

Worh of the higher Authorities of the Institute

The Court

49. Tlie principal responsibilities of the Court are to review the activivities 
of the Institute annually, and to ensure that the Institute retains close coiMmec- 
tions with Science and Industry throughout the country. Another of its inanpor- 
tant functions is to consider and make recommendations to the Visitor, c or to 
the Council, on matters relating to the aims, administration and finances ofof the 
Institute.

50. We have gathered the impression that in recent years, memheiers of 
the Court have not all taken a sufficiently lively interest in the affairs ot)f the 
Institute. Further, it appeared to us that the Institute has not been in sufficieiently 
close touch with the Universities and Industry. We believe this may be p^artly 
due to inadequate representation of the Universities and Industry on the C£!ourt.

51. Recently, the Institute has failed to attract enough students of f high 
quality. We believe that this is partly due to the fact that the woik oi)f 
Institute, and the facilities existing in it, are not sufficiently well known tcfco the 
students and staff of the Universities. A wider representation of the Universrsities 
on the Court may, in our view, improve this situation. We, therefore, sugiggest 
that there should be at least one representative from the Universities in eaach of 
recognised Regions of the country. In addition, there should be a representatative 
of the University Grants Commission on the Court. It is desirable thatit the 
University representatives should be technical or scientific experts.

52. We have stated our view that the Institute should be involved in 1< long- 
range projects of material benefit to the country. This requires an intirimate 
contact with Industry, so that the Institute may be well acquainted withh the 
problems facing industry, and may anticipate those likely to arise in the futi t̂ure. 
We feel that the present representation of organized industry by only tlthree 
members on the Court is inadequate to fulfil this objective. We suggest t  that 
each important industrial region in the country should send a representaiative. 
Industry in Mysore should also be more closely associated with the Instititute, 
and for this purpose, additional representation should be made.

53. We understand that formerly all proposals for new developments y were 
initiated or considered by a Joint Standing Committee of the Court and Counmcil. 
In our view, such a body could render effective and valuable guidance, , and 
ought to be revived.

54. The Court meets only once a year, and that for one day only. Mos)st of 
the members do not, therefore, have opportunities to gain enough &st haand- 
knowledge of the working of the various departments to enable them to countri
bute effectively. We suggest that the Institute should have an open week boefore 
the annual meeting of the Court, during which the Institute may be visited, I both 
by members of the Court and the General Public.

12



fheQouncil

)5. Tke present constitution provides for 17 members, including 3 
nomnees of the Central Government, and 2 representatives of the Indian 
Unix!rsities. In view of the increasing participation of the State in Industry, 
and ohe desirability of the Institute being associated with the research pro- 
granme of the Central Ministries, we feel there is a need for greater represen- 
tatia of these Ministries on the Council of the Institute. This need would, in 
our iew, be met by having 4 representatives of the Governments, instead of 
thief only, as at present.

16. We are recommending elsewhere in the report that the Institute 
shoui be empowered to grant degrees. This may imply closer co-operation 
withbhe University Grants Commission. We, therefore, suggest that the present 
repreentation of the Universities on the Council by two members should be 
redued to one. This member should be elected by the Inter University Board, 
and he other should be replaced by a representative of the University Grants 
Commission.

17. It was represented to us by the Senate that the Faculties should be 
abolihcd, and that, in place of the two Deans of Faculties, four Professors 
tiiouR be included in the Council. We do not support the abolition of faculties. 
Hier are already three members of staff on the Council—the Director and the 
^ o  )eans—^nd this representation should, in our view, be adequate.

18. As a measure for simplifying the financial procedure, we suggest 
fliat he grant for the working expenses of a department should be accounted 
for uider only the headings, (a) Apparatus and Equipment (b) Consumables 
and Contingencies. The amounts allocated for study tours etc., may be trans- 
ferre( to the General Heading, and the requirements of each Department in 
Ihis espect should be decided by the Director.

19. We are in general agreement with the powers of the Council under the 
jreseit scheme; some changes in the regulations and bye-laws may be neces
sary, however, if all our recommendations are adopted.

Senat

1̂ . 0. We find the present Constitution satisfactory and recommend no
^ a n p . In regard to the functions and duties of the Senate, however, we re- 
Iflmnend some delegation of its duties to the Faculties as shown below.

The Senate should, however, continue to prescribe rules and regulation 
for tb  awards of the Institute, whatever form these may take.

f^ulies

I a . It is generally agreed that the Faculties hp.ve found little useful activity 
I thf past quinquennium, and this has led to suggestions for their abolition. 
m e ajree with the Council’s view that the Faculties, as the only bodies on which
& / 9 4 I o f E d u .
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the voice of the younger members of the staff can be heard, shoulid be Ikept alive 
and made active. Delegation to the Faculties of some of the d.utiies now per
formed by the Senate would help to achieve this objective.

62. All academic matters relating to departments in a Facultty should 
be initiated in the Faculty, and recommendations sent to thie Sematte. The 
admission of candidates is the proper function of the Faculties; thiis diutty, now 
performed by the Senate, should be transferred to them. The Fi'aciiiltiies! should 
also be given the responsibility of recommending the names off eexjaminere 
for appoxntment by the Senate. The Assistant Registrar maŷ  b*e fapjpointed 
Secretary to the Faculty ex-officio. The Registrar has many irespomsilbilities 
and delegation of some of them to the Assistant Registrar would he dlesiirable.

Director

63. We have felt it necessary to indicate in Section I, somie (of (ouir view, 
on the duties and responsibilities of the Director, and of the diesi]rab3iliity thal 
he should not have the additional burden of running a depart-mesnt..

64. In an Institute like that at Bangalore, wherf3 much (of thte eeffort it 
directed towards research, it is not possible to anticipate and pnoviideJ for al 
contitigencies; the most important discoveries are frequently tfcho>se le?ast ex 
pected. Occasions will therefore arise when it is des;irable to gi've prconnpt an( 
substantial assistance to a new development; the possibility of doinj.g so ma) 
then decide whether an opportunity is seized or lost. For the timely asssis t̂ance o 
new projects arising from research in the Institute, we recomniemd thait % specia 
fund should be established, disposable at the discretion of the Dirrecstor. A) 
annual amount of Rs. 1 lac which may, in due course, be raised ito ‘2 liacss would 
in our view, be adequate for this purpose. When he makes a disciretioniarty grant 
the Director should report his action to the Senate and the CJounciil, :at thei 
next meetings.

65. In certain departments, we have found that Assistant Prolfesgsors ar; 
not given sufficient freedom and facilities to develop th ose limes off work fo 
which they have a special aptitude. In such cases, the Diriectoor- ŝhoult 
assess the desirability of sanctioning discretionary grants, aindi feakce actio) 
accordingly. This presupposes that the Director has personail kncowfledge o 
the work and ability of each member of staff.

66. It should be the duty of the Director to ensure that ainy miemiber spe 
cially selected or trained by the Institute for developing a pairti(3uliar actiyit 
is given facilities to continue that activity, and that he is mot directei 
to other work, except with the approval of the Senate or Clouinciil.

67. According to the present regulations, the Director iss the apjpointiD 
authority in respect of Group II staff. He is also, therefore,, the cotmpeter 
authority to terminate the services of such staff. In order to proiteet t]he interes' 
of members of staff of this category, we recommended that the Diire(cto)r, shoul 
report to the Council cases of acceptance of resignations-;, and the cmuses whic 
led to such, resignations.
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Measures related to Students

%fermenU

. 68. Most of the persons with whom we discussed the question expressed the 
4w that tke academic conferments of the Institute should be simila.r in form to 
Jjseof Universities and other institutes of higher learning; i.e. Ph.D., and 
Be., in tae Science Faculty; and B.Tech., M.Tech., Ph.D. and D.Sc., in 

Engineering Faculty. It is generally believed that one of the main reason 
■’ the falling rate of admissions to the Institute in recent times is the fact that 
e significance and value of the present conferments, such as diploma, associ- 
3ship etc., are not appreciated and recognised by employers and prospective 
idents,

69. Earlier, when Universities had not the necessary facilities for advanced 
fk  and research, the Institute had an effective monopoly of promising young

With the growth of research departments in the Universities, however, 
le students are tending to remain in their parent Universities for further studies 
4  research, especially, as they prefer the more conventional higher degrees 
ich they can thereby gain.

70. As an important step towards ensuring that the (excellent facilities of 
I Institute should be more fully utilised, we strongly recommend that imme- 
| le  steps should be taken to empower the Institute to confer degrees, either

separate legislation, or by declaring it to be an Institute of National impor- 
ace under the University Grants Commission Act.

’̂ larshifs and Stipends
I-

71. Another important reason for the inability of the Institute to attract 
Je young men from the Universities in sufficient number is the lack of an ade- 
Ate number of scholarships of sufficient value. After graduation, it is general- 
.^ot possible for parents to support a student for an additional period of three 
%rs, for post-graduate training or research. Unless supported by scholarships, 
«e young people, though anxious for further training, prefer to remain at the 
<titutions near their homes, rather than to become a heavier burden on their 
[fents by going to Bangalore. If the Institute is to be filled with promising 
— people, we consider that, in addition to a change of policy on conferments,

larships should be offered to the extent of 80% of the students admitted for 
|t-graduate research and training; and that the value of these scholarships 
5uld be sufl&cient to meet all the normal expenses of the scholar. We believe, 
'ŝ êver, that for courses in Power, Internal Combustion and Aeronautical 
^neering, all the students admitted should be offered scholarships.

72. We suggest that research students in the Science Faculty should have 
‘olarships tenable for 3 years of the value of Es. 150 p.m.. in the first year, 
' 175 p.m. in the second, and Rs. 200 p.m. in the third. In the Engineering 
:iilty, for the post-graduate courses and research work, we suggest that the 
olarships should be of the value of Rs. 20u tenable for a pteriod of two years.
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73. In principle, it seems to us desirable that the value Ojf sscholars 
for Science and Engineering graduates should be equal. N(evertlheUess the 
posed differences have been forced upon us by the need to {attract aa suffic 
number of able students to post-graduate engineering courses, on thte one h; 
and the need to make the corresponding scales for research studentss in Scii 
commensurate with those operating in Universities and otlher inistiitutions 
higher learning on the other. For similar reasons, we have siiggestedi thhat all p 
graduate students in engineering should receive scholarships, as comipared - 
only about 80% in the case of science graduates. We suggesit thatt tlhe posi 
should be reviewed after 5 years.

74. We understand that there are some research »cholairship»s eendowei 
the Institute by outside bodies, and that their value is lower than thdose rec 
mended above. We suggest that a request should be made to doners '• to incr. 
the value of such scholarships. If, however, for any reason, thie donter iis not 
pared to respond, the value of the scholarship should be augmenltedi from 
scholarship fund of the Institute.

Student Amenities

75. We have inspected the students hostels, which have aiccomimcodation 
about 275 students. Owing to the falling rate of admission, tlhis ac(coi]Damodal 
appears to be ample for immediate needs, k  few rooms a^e -vaĉ hTit, %ltlioug 
has been made obligatory for a scholar to stay in a Hostel. If Ithe propoosed ir 
sures for attracting a large body of students are approved, â ud a.re i success 
accommodation for another 100 students will have to b<e p:ro\i/ided.

76. We have visited the hostel kitchens and dining ha.lls,, and sujggest t 
the kitchens should be electrified. This would eliminatte smoike, and ■ contrib 
to cleaner kitchens and dining halls. Since electric power in the* Insti'tutte is che 
electrification of the Kitchens should be economically ;soiandl,

77. We understand that breakages of crockery are very Iheavŷ  arnd invo 
much expenditure on replacement. We, therefor'e, sugigesit that slfcaiinless si 
articles should be adopted. We also recommend the introduction (of cafetc 
system in the mess. This has proved very succeissful and econoimiccal at 
Indian Institute of Technology, Kharagpur. The momlbeir of nnesss serva 
could thus be reduced, and wastage avoided.

78. The mess servants of the students’ hostel are Instiftutie emp)lo}yees wĥ  
wages are higher than the locally prevailing rates. In additaoni, ther«e iss no dif[ 
ence between the wages of cooks and servants;, and thiisiit hias beten . suggcsi 
to us, has resulted in a deterioration in the cooking. We. su;ggest that fas suita 
vacancies arise in other departments of the Institute, they should bee filled 
employees from the mess; and that the students mess-(oommiittee shtould tl 
be asked to employ mess servants on their own terms.

79. The room used as a vegetarian dining-ha.ll was phanned as. am audi 
rium, and is not suitable for its present function.. We sugg:est. thiat if, i:n diue coi] 
a new hostel is erected, a dining hall for vegetariai,ns sluoulld be imclmded in 
The present room could then be reconverted for use as am amditoriiunn, for { 
tertainment and social functions, at a cost of albout Bs.. 30),0C]0.
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80 The Engineer of the Institute informs us that the cost of roinor struc- 
j|ral clangesfor the introduction of the cafeteria system, provision of stainless 
jeelaricles in place of crockery, electrification of the kitchen, and provision of 
or 3 rtfrigerators, would be about Rs. 50,000. We recomnaend that this amount 
lould )e provided for the improvement of the present Hostel amenities.

hdent Gymkhana

81 Both students and staff are members of the Gymkhana, but we learned 
ifchre'ret that there is little contact between them outside working hours. We 
ope tlat necessary steps will be taken to rectify this situation. The financial 
-iSourcis of the gymkhana appeared to us inadequate; we recommend that the 
,|«ient5 contribution should be fixed at Rs. 20 per annum, and that the In- 
itute ihould contribute an amount equal to that provided by the students.

Hf̂ 'ploynent Board

82. The previous reviewing Committee recomifeended the establishment of 
ft Appdntments Board to assist the students in finding employment. While 
f  agre that this is a desirable feature in a University, with its many facul- 
-|s, it sems to us unnecessary at Bangalore, with its much smaller number of 
-iidenti. In our view, asai&tance ii\ gairjiig suitabfe e-mployramt sliould be given 
^ t̂udaxts by the Heads of their Departments. We suggest that this responsi- 
^ ty  nay help in ma,intaining a close contact between Industry and the De- 
iHmeits of the Institute.

^ ititn s  of Admissions

83. We recommend that in future the Institute should not train students 
the Vl.Sc. degree in science subjects. Admissions to the Science Faculty

■-'6uld le restricted to candidates with M.Sc. and higher degrees. It should then 
J' uniDcessary to provide regular formal lectures in the Science Depart- 
^nts. Seminars, however, should be conducted, and practical instructions given 
^ e a 'c h  techniques. Seminars by the staff on subjects pertaining to their 
%  fiells of research should constitute the principal teaching activities of each 
^artnent.

^  84. Candidates with the best qualifications on paper, do not necessarily 
^  th« correct approach to research work; we, therefore, suggest that after 

ilininary selection, candidates should be interviewed by a Committee con- 
j,mg cf the Head of the Department concerned, and one or two members of 
I staff

- 85. It was represented to us that research students should not pay fees, 
hey ire now required to do under a recent decision of Council. If a large 
iber)f scholarships of adequate value are established, as ŵ e now recommend 
see 10 objection to the levy of small fees. Students piursuing any pres

sed ourse of study should be charged fees similar to those pjrevailing at corn- 
able nstitutions.
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Measures related to the Staff

18

Appointments

86 . Normally, appointments to senior posts are made on a peirmtament baf 
and under existing conditions in India, this is the only safcisfecfcory airraangeme 
We understand, however, that when the Power Engineering Depairt' meiit v 
created, certain appointments were made on a contract bajsis. Altihough i 
Council has already taken steps to convert the posts to permament (omes, we i 
that there is urgent need to declare these posts permament, aind to) cconfirm 
ncumbents who have given satisfactory service for more than 3 yeairs.-

87. According to the current regulations, it is nectessary?̂  to atdv*̂ ertise f 
vacant post. In several instances, deserving and meritorious ca-ndidatees amoD 
the members of the staff were available. The Council co'uld n(0t, howeever, sb 
any automatic recognition of their worth by promoting tbem to  tthe vac; 
higher places. We suggest that the Council should be free ito deccidie, in e; 
individual case below that of professor, whether it shall advtertise a ]particn 
post, or fill it by internal promotions; we recommend that tfche CourPcil she 
constitute a Promotion Committee consisting of two or three Pr’ofessdors of 
appropriate faculty, and two outside experts nominated by t]he Comn^cil.

88. We suggest that in making an appoiiitraent, either by selecjction fr 
outside or promotion from within, it is desirable that the Sefledtioia CCommit 
should recommend a candidate unanimously. In the ©asie <of diwerjrgencies 
opinion, the case may be referred to other experts.

89. It has been represented to us that when a poist is advertifjsed, an 
junior member of the existing staff appointed, his salary tasi alw ays; been fi: 
at the minimum of the scale. On the other hand, when *outsidie (candiadates w 
similar qualifications have been appointed, they have often %een givven seve 
advance increments, as a necessary measure to secure tlheir siervices. This 
naturally led to internal tensions; the amenities providted by the Imstiiitute h; 
often proved sufficient to induce members of staff to r<emiaim, but paalpable 
equalities naturally lead to discontentment. We, therefore,, recoimimend t 
whenever a post is advertised, and a junior member of tlhe fstaiff selectced for 
higher post, his pay should be fixed at a level in the scalte Gonaparablej with t 
which he might have expected to receive, had he been {appoimted as ;an outs 
ca-ndidate.

Salary Scales

90. Following the recommendations of the last Revi^ewiing Cfemmit! 
the salary scales were recently revised, and we are satisffied, in gemeral, t 
they are in accordance with the scales of similar institiiitironsj in. Indira. In a 
cases, minor differences do exist. The scales at the Imdiam Institutce of Te 
nology, Kharagpur, for example, are in some instances Mg’heir than tlhose in 
Institute. On the other hand, the Institute offers certain otthor aidvanttages, cl 
of which is the fact that the retirement age is sixty iinsfceatd of fiftjy-five a:
0, Government Institute like the one at Kharagpur,



91 In the present period of rapid scientific and industrial expansion of the 
countr;, almost every organisation requiring the services of qualified and 
experieiced personnel has difficulty in finding suitable men. As a result, a 
numbe: of posts at the Institute are lying vacant. We understand that a similar 
fiituatiaa prevails at Kharagpur. We do not believe that this problem can be 
met mcely by increasing the salary scales. While salary scales are important, 
financiil considerations alone will not always attract a person to a position in 
an Insttution of this standing, and retain him thereafter. We understand that 
this qiestion is engaging the attention of the All India Council for Technical 
Educaton, and the University Grants Commission.

Researd, Assistants

92 Eepresentations from research assistants were made to us that their 
posts siould be made permanent. There are now two categories of Research 
: Assistaits—Junior and Senior—and appointments to both are made on tenure, 
i We ap]reoiate the view that it is not health for a research organization to be 
loadedoermanently with unsuitable members. A candidate should not be promo
ted to he grade of Senior Assistant, however, unless he possesses the appro
priate loctor’s degree, and has had some considerable experience in research; 
his suitability for such a career should then have been sufficiently tested. If, 
,jfeb,eiefcre, suffidei^t eaie is exeicised in filliiig tl\e posts of Senior Research 
Assistait, they should be made permanent after 3 years of service. This would 
remove the existing uncertainty among the Senior Assistants, and would be 
conduGve to better work. The conditions of service of Junior Assistants should 
not, hovever, be changed.

Ameniiesfor staff—Accommodation for staff

9S It has been represented to us that the Institute should provide mem
bers ofthe staff with residential accommodation near the Institute. The existing 
accomnodation for all categories of staff, is very inadequate. In a research 

■mstituion like that at Bangalore much of the research work will be carried on 
'outsid( the hours prescribed for the administrative staff; the technical and 
acadenic staff will often be called upon to work for long hours, and unusual times, 
and it s a great advantage if  they can be housed near their places of work. We, 
therefcre, recommend that the Government of India should grant the Institute 
|an int<rest bearing loan, repayable in a period of 33 years, for the construc
tion ofstaff quarters near the Institute, for all categories of the staff.

I 94 We have suggested elsewhere that alternative accommodation should 
be fouid for the Engineering Stores which at present occupy an area of 5,000 sq̂  
feet. Ve suggest that the space so released should be used to provide a staff 
bommai-room and canteen. The cost would be about Rs. 10,000. This amenity 
is urgently required as a step towards promoting personal intercourse between 
membffs of the Institute staff and visiting Scientists and Technicians; we have 
|tressel the great importance of such informal meetings in a previous paragraph. 
The pDvision of a staff common-room may also help to promote friendly 
eantacs between members of different departments withinithe Institute, 
ppesen there appears to be little interest by the members of one department 
Ihe ac ivities of another, and the important objective of establishing a varjg^y
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of scientific disciplines in the same campus, in order to Ibemefit from the) 
mutual interaction and support, is not achieved. We, therefbr®, sug.geest that 
staff common-room and canteen, in addition to providing lumch a n d  tea fc 
those who come from the city, may also serve one of the nnain aa-inus of tli 
Institute.

Private Practice

95. We understand that as a result of recent changes im tihe privsftte prac 
tice code, members of staff are no longer anxious to accept priivate comsultin 
work. We suggest that it would be reasonable to take a liberal .-attitiad^ on tlii 
question. The Director should decide what amount of privat.e ppracticce san ind 
vidual can engage in without deteriment to his normal duties..

Administrative responsibilities of Professors

96. We found that much of the time of the Heads of tlhe : Depa,rtiJnents i 
spent on routine administrative duties. For example, altlaomgh t;he> Centra 
Store Organisation maintains all store accounts some dopa.rtnnents dluplicat 
this work as a check on that organization. We suggest that the Counicil  ̂and th 
Director might consider procedural simplification wherever p(»ossiblie. .".We alst 
suggest that the Head of Department should delegate soime) of Dais* routine 
responsibilities to the junior members of the staff. Tliis will n«ot <only ireliieve Inn 
of much routine work but will also give the junior s,taff experieence im aadminis 
tration.

Researches finav^ied by Outside Bodies

97. The Departments of the Institute have been carrying oiut woirk (on som* 
research projects sponsored by various bodies such as the Cioiuncil oif S ĉientifi' 
and Industrial Kesearch, the Department of Atomic Energy, tthe», Indian Counci 
of Agricultural Research, etc. A list of such projects is givesn iin Ap>peindix II 
While we support the view that sponsored research of thiis kind sh^ould bi 
carried out, we feel that care should be taken to ensure tha.t tlhe no»rmial acti 
vities of the Institute are not unduly disturbed thereby. W® suggest tthat n( 
proposal for sponsored research should be accepted without Ithee coneurireDce o 
the Director, and that the Director should report acceptances? to) the Ooumcil.

Pilot Plant Work

98. We have had requests from some Departments thait fundsB slhould be 
provided for work on pilot plants. In our view, when the wor:k rof a dtepfartmeni 
has reached the stage when experiments with a pilot plant bec3onne desiraable, the 
necessary funds should be provided by the agency sponsoring tlhe restearrch. W( 
suggest, further, that expensive work with pilot plants worlk sshould b«etter be 
undertaken by the Central Pilot Plant Organisation, under tine Nattiomal Re
search Development Corporation or Industry, rather than bŷ  tlhe Institute. If, 
however, the Director is satisfied that experiments requiring fchej consifcruiction oJ 
small pilot plants are desirable, and are likely to give importtant ancd useful 
results we suggest that he should support them by grants naacde from ithe dis
cretionary funds at his disposal.
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^Oo-opentdon with other Institutions
99, The first of tlie four higher technological institutes which the Govern 

ment o: India proposes to establish has been functioning at Kharagpur for the 
last fiv« years. It is expected that the second one, at Bombay, will soon be built, 
and the other two during the period of the Second Five Year Plan. We believe 
it is very desirable that a close collaboration should be established between 
these f*ur institutes and that at Bangalore, particularly in the matter of co- 
ordinatng plans for research. We, therefore, suggest that the Heads of Depart
ments cf these institutes should meet at least once a year, and that they should 
visit oie anothers’ laboratories. We suggest that such visits would help in 
promotng a co-operative and concentrated effort for the solution of important 
problens facing the country. We also suggest that the authorities of these in- 
Stitutiois should consider ways and means of facilitating the exchange of teachers 
among them, as a way of giving mutual support and stimulation. Other 
measures related to the life and work of the staff are given in section II 
(§94), aid (§95).

D&elopment and Reorganisation of Technical faculties of the Institute 
CentralStores Organisation

10». Before 1954, the Head of each Department was responsible for the 
of stoies, appaiatus an.d a,ppliaivc«.B, leqwiied foi Ms

departnent. Subsequently, the Council decided that purchase and store-keeping 
should be centralised. This was done with a view to effecting a number 
of ecommics, including those associated with bulk piu’chase, reduction of staff 
and esiablishment, and through the introduction of simplified procedure. The 

‘ departnents were thus relieved of much routine work.

10'. The Central Organisation consists of a Purchase Section under the 
controlof the Kegistrar, a Store Account Section, and a store-keeping section 
under {Chief Store Keeper.

lOJ. In their Memorandum, the Senate suggested that there should be a 
return x) the old system, and that the stores organisation should be decentralis
ed. W( have discussed this question with the Heads of Departments, both 
individially and collectively and have examined the present system of purchase, 
accoun;ing and store-keeping.

Tie majority of the Heads of Departments recognise the benefit of a pro
p er ly  organised central stores. It appears to us, however, that their faith in 
p;he prisent organisation was shaken by its inability to render prompt service 
-soon ater it was established. The Heads of Departments agree, however, that 
the seivice has been improving, and we believe that if the procedures could 
be sin^lified, and irritation and delay thus avoided, the organisation could 
functica smoothly and effectively. It would then relieve the Departments of 
much Dutine work, and enable them to concentrate on their more important 

larespondbilities. We, therefore, consider that reversion to the old system would 
pbe a rstrograde step.
I*. 1(B. For strengthening the Central Stores Organisation, we recommend
: additimal clerical staff of which details are given in Section IV—Statement 
' JV. W< also suggest that the post of the Chief Store Keeper should be converted
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into that of a Stores Officer, The store-keeping and puichasee sectiom can I 
placed in charge of the Stores Officer, under the overall siipervis^ion off tHie Regi; 
trar or Assistant Registrar.

104. We have suggested elsewhere that a new building tshoulid Ibe com 
tructed for Organic Chemistry; see (§153) this will make availalble abouit 10,OC 
sq. ft. of floor space in the present Chemistry block. We sugg^est tihatt (a) th 
Engineering Stores, at present housed in the Physics buildiing, a:ndl (b) tli 
Chemical Stores, already in the Chemical block, but in a diffeirent parrt of th 
building should be moved into the space made available Jby thee remcovfal of tli 
Organic Chemistry department to its new building. These chf:anges w/ill serv 
the following purposes:

1. They will make available space in the Physics buillding wlhich ca
be used for a staff canteen and common room; see (§ 94’);

2. They will allow room for expansion of the departraernts o f  Imorgani
and Physical Chemistry; and

3. They will bring together the Chemical and Emgineeiring s?to?res, anc
will ensure that both are close to the departnnents whiclti aire mos
dependent upon them.

Department of Industrial and Production Engineering

105. Recently the Government of India has sanetionedi funids  ̂ for th 
’ Institute to organise post-graduate courses in Foundry Bngineeering, Inidustria
and Production Engineering, and Industrial Administration. It is  ppropose< 
that these courses should be given in the Mechanical Eingineeering Seection o 
the Power Engineering Department. In our review of the work of thds »Section 
we have pointed out that, by taking in all these additional cour.“ses, the jpriniar) 
function of that section—naro.ely, the training of Powder Bngimeers— miight Ix 
adversely affected. We, therefore, recommend that a new departiment «of ’ Produc 
tion and Industrial Engineering should be created; and that the jproposedi coursc; 
should be transferred to that department. The Central Workshoip, whiiclh is now 
under the Mechanical Engineering Section, and the propossed Insttrumeni 
Section, should also be placed under this new department; see (§ 3122) a.ndl (§ 107)

106. For the institution of the courses, sanction ha,s alresady beesn giver 
to the creation of the posts of 1 Professor, 1 Assistant Professsor, anid otlici 
junior and group II staff; and also for a non-recurring grant of IRs. 4,(00,(,000 foi 
building and equipment. Provision for working expenses c f Rs. 16,00(0 ainniiall} 
has also been made. After the establishment of the Depairtmemt, th(e ffinancia] 
position may be reviewed in the Hght of practical experience. Wê  have suiggested 
in (§ 264) that the Section of Economics and Social Sciences shcould givee assist
ance to this Department in the teaching of relevant subjects.

107. The previous Reviewing Committee recommend<ed thie estaibliishment 
of an Instrument Section. We reiterate the need for such a sectiion, amd suggest 
that it should be attached to the new Department of Productiom and Incdustrial 
Engineering, The primary function of this section should be ito de'vellop and 
manufacture instruments and appliances required by the varioius De|pairtments
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of th( Institute. We understand that the establishment of this section is now 
undei consideration of the Ministry of Education in the Government of India, 
and ve recommend that early steps may be taken for its implementation.

Cent/ill Instruments and Services Laboratory

D8. Modern researches using tracer techniques, infra-red spectrometers, 
electnn miscroscopes, etc., require very expensive equipment, and several 
of thee items have been asked for by more than one department. At the present 
stagein the development of the Institute we do not, in general, consider it 
necesary or desirable that such expensive equipment should be duplicated. We 
belies that it can be more effectively and skillfully employed when in the charge 
of trined technicians in a Special Section.

D9. With the above considerations in view we recommend the establish- 
mentof a Central Instruments and Services Laboratory to be under the control 
of th‘ Director and equipped with the following instruments:

“............  Electron Microscopy, Photo-micrography, infra-red Spectro
meter, tracer-technique equipment. X-ray powder analysis, and 
Electron diffraction.......... ”

10. This Central Instruments and Services Laboratory should employ 
its intruments for making measurementn and observations on material supplied 
by tie different departments of the Institute. It should permit workers of 
diffeent departments to use the instruments, when this is appropriate, with 
the ]elp of the expert technical staff of the laboratory. The laboratory should 
beinthe charge of a Senior Scientific Officer, who should be a physicist with 
a go>d background of electronics. He should be of the rank of an Assistant 
Profesor, in the scale of Rs. 600—1,000. The instruments should be operated 
and naintained by ŵ ell trained Technical Assistants. While m^embers of the 
laboatory should work in close collaboration Avith the research workers of the 
depatments they may undertake research on their own initiative only with 
the >ermission of the Director.

11. Apparatus which is already available in the Institute e g. equipment 
for tacer technique, Electron microscope, infra-red spectrometer etc., should 
be tansferred to the Central Instruments and Services Laboratory. We recom- 
mem an additional non-recurring expenditure of Rs. 2 lacs for the purchase or 
mamfacture of other equipment, as it may be necessary. We also recommend 
the {ppointment of eight Technical Assistants for thes operation of these instru- 
mens.

112. We recommend that the Central Instruments and Services Laboratory 
shond be built up steadily during the next quinquennium, the recommended 
stafibeing engaged as the need for them becomes apparent with the develop- 
men of the laboratory and its work. For work on tracer techniques, the Central 
Instuments and Services Laboratory will need two rooms for work with high 
leve, and one for low-level radiation; a small laboratory for organic chemical 
synhesis of radio active compounds, and another for preparation of samples, 
and adiation assay. Some minor equipment, in addition to that eilready secure 
fyon the T.C.M., will also be needed.
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113. The laboratory for tracer techniques should be a pa^t (of the C^entral 
Instruments and Services Laboratory, and should be m charjge of a quialifif'/l 
Chemist, designated Scientific Officer, specially trained tfor tliiis w<orHc. W<‘ 
recommend that he should be placed in the scale of a lecture r i..e. "Rs. 3-T)0 —850.

Central Glass Blowing Shop

114. We received requests from several departments f(or ,ad(ditiomal glass- 
blowers, and for equipment to manufacture glass-ware. The;se n&edis sshould 
now be met, by establishing a well-equipped glass-blowing sluop undeer the 
charge of the Senior Scientific Officer of tlie Central Instrume:r)ts'. and Se^rvices 
Laboratory. The new shop should be part of the central fai.ciliitieis servimg t;l»' 
needs of the Institute as a whole. The departments which need therci slhould 
retain the small facilities for glass-blowing which they already possess, in order 
to meet day-to-day need.

115. The new glass-blowing shop should be equipped to  p'rodluo'e t:he' wide 
range of glass apparatus needed in different departments,. Itt shoudd,, tluerfeforo, 
be provided with glass-blowing lathes, cutting and grinding macihinies  ̂a3?\neealin!; 
ovens, and more conventional tools. We consider that provisiion of a cr'apit;.] 
grant of Rs. 1,40,000 should be sufficient for this purpose . \¥e icec:om.niemdi tliiit 
the posts of a. Principal Glass-blower and one Senior Gtasss-bliow/er shioulld bo 
sanctioned, in addition to the existing staff of one Senior andi orae Ju]nio)r GGrlass- 
blower. We also recommend that the Senior Glass-blower sh<ouM, if nescesssary, 
be sent to a good glass-blowing shop for further experienc(e.

116. The glass-blowing shop should be given an ajinual grant, of R;s. ‘3,500 
for working expenses. Individual departments should be chiargedl tllie co&st of 
glass used in the production of apparatus, but not that of liibomr etc. We su^ggest 
that the facilities in this shop should be utilised to train appreintiices. Meri slkilled 
in scientific glass blowing will shortly be urgently required ini soveiral in(dusstries 
in India.

Central High Vacuum Service Unit

117. The production and measurement of high vacuum iis ;a speiciailised 
branch of technology, requiring considerable experience; t ie  provision of a 
central high-vacuum unit would give important suppoa-t to ithosc depairtiraents 
which need it as a service,

118. We, therefore, recommend that a unit should be estalblisheid with 
equipment for producing high vacuum, with leak detectors, wacmuim indicaators 
and evaporating unit, and other accessories, at an initial cost otf alboiut Rs. 30|,000.

119. The unit should be in charge of a Scientific Officer im tfche ?(oal«e n!“ 
Rs. 350—850 with one laboratory assistant, and it should be loc;ated iin the I 
ments and Services Laboratory, under the general supervisdom of the Se3ni<»r 
Scientific Officer. A recurring expenditure of Rs, 3,0*00 pe r̂ ;yerar wo.uKd be 
n^oessary for working expenses,
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]20. We suggest that a new building should be constructed to house the 
Centril Instruments and Services Laboratory, including the Central Glass- 
blowbg Shop and the High Vacuum Service Unit. The Tracer Technique Section 
requiies a floor space of 4,500 sq. ft., and the glass-blowing and high-vacuum 
service units require about 2,000 sq. ft. and 1,000 sq. ft., respectively. The other 
instruments, electron-microscope, etc., should be provided for each. The new 
building with an area of 10,000 sq. ft. should be located near the Central Work
shop. It is estimated to cost together with fittings and services, about 1 • 5 lacs 
of ripees.

The Central Worhsho'p

121. The Central Workshop has not always been a])le to render the service 
and ;̂ssistance which was expected of it by the departments. Further, the 
demaads upon it, and the importance of its role are likely to increase greatly if 
our srggestions are adopted that instruments and much equipment should be 
desigied and constructed within the Institute.

122. In view of its increasing responsibilities, we have carefully examined 
the operation of the Central Workshop and suggest a number of changes to 
make it more efficient:—

\Te believe that tlie location oi tW Vv0Tks\\0p within tlie Meclnanical En
gineering Section of the Power Engineering Department is unsatisfactory, 
and ve recommend that it would be brought under the direction of the new 
Department of Production and Industrial Engineering, the creation of which 
we have recommended in this report.

123. The Workshop is adequately equipped for general mechanical opera
tions, but it needs a few precision machine tools. We are strongly of the opinion 
that ii genera], money is better spent on such machines, which contribute to 
impro/ing the technical facilities of the institute for constructing its own 
apparatus and equipment, rather than on the purchase of scientific instruments 
from abroad.

124. The workshop staff in Group II needs strengthening and concrete 
recommendations are given in Section IV—Statement IV. The scales of 
pay o: the Foreman and Mechanics are low, and we recommend that these 
be bro jght into lin e with those which operate in the Indian Institute of Technolo
gy, Kbaragpur.

125. One of the main difficulties experienced 1 the Workshop in giving 
prompt service to the departments has been the absence of its own stock of 
ordinary engineering materials. At present, a department is required to supply 
the material for a given job by indenting on the Central Stores at the same 
time tiat it delivers the work order, and this procedure causes unnecessary de
lays. We suggest that the Workshop should be given a permanent stock of 
materials. The appropriate size of this stock may be determined from the experi
ence (f the past two or three years. This would permit the workshop to use 
materials from its own stock, and later to replenish them by indenting on the 
Central Stores.
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126. The workshop may charge the cost of material to tlhe depajrtnnents, 
but not that of labour. The workshop org-anisation should b e given ran addiitionai 
clerical post as shown in Statement IV of Section I V.

Miscellaneous 

Maintenance of Buildings, Roads, etc.

127. The m.ain roads of the Institute have a ll be-come veiry dusfcy (Owing 
t/O the great increase in  motor traffic. This is becoming a geiienal muisamcee, and 
interferes with the work, particular!}" of the science departmentte. W e rcecom- 
mend that all the main roads should be black topped; and that -otthers, Qesss used 
should be repaired. The Institute Engineer estimates that tfchesse operrations 
would cost Rs. 65,000. We suggest that this amount be sancfciorned amdl work 
taken in  hand  immediately.

128. It has been represented to us b y  the Institute Enjginieer tthj^t the 
funds allocated for the maintenance of buildings have always beejn ina(decquate. 
In the 1955-56 budget, the provision for repairs to buildings; wfas Rs. ]17,000 
and for the maintenance of roads and grounds Rs. 7,000. WHiilee the cliimatic 
conditions of Bangalore are so favourable that the burden of miainitenance^isnot 
heavy, we believe that, in view of the large number of building(s, sa moEe ihberal 
allocation would be a wise measure. AVe suggest an alloca.tion caf iRs. 30,0^00 for 
annual repairs; and Rs. 1,20,000 for quadrennial repairs to buiildirngs aDd iroads.
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SECTION III

Work and development of individual Departments and Sections

Departmeit of Physics

129. During tlie period under review, the department of Physics has gra
dually bten transferred to the present buildings, the work of removal taking 
place, in stages, in the period from 1951 onwards, and being completed 
XL April 1955. During this period, the department has been directed by 
Prof. R. S. Krishnan. As a result of recommendations by the Egerton Com- 
ffiittee, tie staff has been increased, so that it now consists of one professor, one 
assistant professor, two lecturers, one senior and two junior assistants.

130. The number of students in the department during the period under 
review his varied between ten and sixteen, all of whom are trained in research. 
In generU, the subjects studied lend themselves to work by individual students, 
and independent research has been encouraged. In addition, senior members of 
the staff ;ive lectures and symposia on the subjects of special study of the labora
tory. Retently, difficulties have arisen in attractirg enough research students of 
good qudity, and it is suggested that, as with other departments, this is due to 
the nature of the awards of the Institute, and to the small value of the avail
able scholarships.

131. The department has specialised for many years on studies of spectra 
and crys'.al physics, and it can now claim to be a leading school in these subjects. 
This general field of work includes the following—

S3attering of light, Raman spectra. X-rays and crystallography, elastic 
properties of solids, crystal growth, thermal properties of crystals, 
infra-red spectroscopy, magnetism, ultra-sonics, physical mineralogy 
and radio-activity.

132 It is an important feature of the work of the department that, 
whilst its researches are of a fundamental character (long-term research), 
several )f its special fields of study are likely to become of great importance 
for the development of a number of important industries in India. Thus, the 
g r o w t h  of a variety of crystals is essential for the support of the principal held 

research of the Institute. But, in addition, it is a technique of grea t importan ce 
» r  the radio and electronics industries, for it is necessary in the production of a 
serv inportant class of crystalline semi-conductors, such as sihcon, germanium, 
ead tdluride, and others.
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As a second illustration, the work on crystal growth and supersonics es- 
tablishis the techniques which are required for the production of piezo
electric crystals, for use in Communication Engineering, ultrasonic oscillators, 

;etc.
? Bliefly stated, we believe that several of the fields of research of the 
*departnent are likely to provide a valuable source of technical personnel, and 
bpecialsed skills, which will be of great importance for the future of industry in 
.India; md we suggest that ways aj-.d means should be found for their support.



133. Tke standing advisory committee on physics, in reporting on tKe 
development of the department, visualised the continuation of work on the 
present fields of study, and the initiation of investigations in related fields 
which would throw additional liglit on the main field. With this aim in view, 
they recommended expenditure designed to modernise and supplement the 
existing equipment of the department. The most important items of the proposed 
expenditure relate to—

(A) the provision of a liquid heliiim apparatus.
The object of this equipment is to permit the 
important work on the properties of crystals 
to be extended down to much lower tempera
tures than have hitherto been available in the
Institute . ,  . .  . .  . .  Cost Es. 2 lacs.

(B) New apparatus for optical and X-ray spectro- 
graphy, in order to modernise the teclmical
equipment in these subjects . .  . .  Cost E,s. 6 • 3 lacs.

(C) Magnets for experimeJits in magnetic resonance Cost Bs. 2 lacs.

(D) Crystal growth . .  . .  . .  . .  Cost Rs. 0*5 lacs,
(B) Ultra-sonics Rsv 0*9 lacs, and general labora

tory equipment . .  . .  . .  Cost Es. O'75 lacs.

Total . .  Es. 12-5 lacs

184, We believe that studies in most of these fields should be supported 
because of their intrinsic interest, and their bearing on industry and teclmology; 
liiit such a large expenditure can hardly be justified when considered in relation 
to the size of the Department, and'the number of students. We suggest that an 
important part of the facilities asked for could be produced within the Institute 
at a much smaller expense,' especially if the Central Instrument Section and the 
Grla,ss-blowing Shop are successfully established, and if the number of students 
in the department is increased. Tims, we suggest that the hydrogen and helium 
liquifiers should be fabricated within the Institute. Magnets and associated 
equipment for the work on paramagnetic resonance might also be built.

135. I ’urther, we suggest that in view of their great technological interest 
and importance, it would be appropriate to ask for suppoi-t from other bodies 
for the work on crystal growth and ultra-sonics, and an application should be 
made to the C. S. I. E.

136. The work on acoustics at present being carried out in the Telc- 
conmiunications Department, under Assistant Professor Eamakrishnan 
is an investigation in pure physics, and is closely related to several of the pro
blems being studied in the Department of'Physics. There would be important 
ad van tages in transferring this work to the Physics Department, where ample 
space could be made available, and we suggest that this should be done^

137. Por support of work' on optical and X-ray spectroscopy, and for 
general laboratory equipment,,we recommend an expenditure of Es. 2 lacs 
during the next quinquennium. In addition, we suggest that the liquid hydrogen



helium programme should be supported to the exteiit of Rs. 1 lac. This, 
i| M estimated, would permit the construction of the helium liquifier of the 
^mLon tjpe. The extension to the second stage, involving the construction of the 
^ammeriihgh-Onnes type of liquifier, should be considered in the light of the 
success (f the earlier work, and the results obtained with it,

138. For the further strengthening of the department, we recommend 
tibe appointment of one lecturer, who should be a specialist in magnetism, and 
afflc. ineresse in the numl)er of research students by six, all of whom should be
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Oepartmmt of General Chemistry

139. Dr. B. Senjeeva Rao, the Nizam Professor of Inorganic and Mineral 
C^mistry was in charge of this department until December 1950 and he 
Wfts followed in this post by Dr. K. R. Krishnaswamy who was appointed in 
5fay 1952. In the intervening period, Dr, S. K. Bhattacharya acted as 
E* f̂essoi and Head of Department.

MO. Throughout the period under review, the department has concen- 
itated on research, limiting teaching to lectures on those special topics of 
|vanced chemistry which have a bearing on the subjects of research of the 

Students weie also givm  pTeliramaiy tiainmg in leseaicli tediiai- 
|@3. During the period, 75 students were admitted to the department; 12 
;%eiawere awarded the Ph. D., and 8 the M.Sc. degree, by different Univer- 

wKlst 18 students obtained the Associateship of the Institute. Most of 
students who left the department have obtained suitable employment, either 

^'.scientific organisations of the Government, or iit industrial concerns. There 
Etfts, hoover, been a progressive decline in the number of students admitted

1.41. The department has undertaken research on a wide variety of sub- 
and its members have published 107 papers. The main lin,es of research

(If reactions involving hi^-pressure techniques; (2) absorption studies 
on catalysts; (3) physico-chemical studies of surfaces; (4) studies 
of colloids; (5) didectries; (6) electro-chemistry; (7) polarography;
(8) utilisation of mineral resources; (9) fertilisers; (10) general 
inorganic chemistry; (11) differential thermal analysis; (12) in
organic complexes and (13) analytical methods.

In addition, the department has done useful work on (1) ultra
sonics; (2) vinyl plastics; (3) beneficiation of minerals; (4) 
chloriniation of rubber and (5) acetic acid, acetic anhydride and 
ethyl alcohol in a programme sponsored by the C.S.I.R.

I*]*® All India Council for Technical Education has made a grant for

PI in “Techjadcal Gas Reactions and High Pressures”, which is to be 
oit in the department. A proposal for an investigation on silicones has 
BUilmitted to the Plastic Research Committee, Indian Standards 

tuticn, Delhi.
^MofMucation



142. It has been proposed that the Department sh(OuH in future be 3 know 
as the Department of Inorganic and Physical Chemistry, to indicate ? its fû  
scope; we agree with this suggestion. The programmte of wo»rk propoosed fo 
the next five years envisages a capital expenditure of Ks. G- 5 lacs, and t conten 
plates undertaking researches in a wide variety of fields, A post-ggraduaf 
course in modern analytical chemistry has also been proposed-

143. We reiterate the view expressed by the iiuenubers of the BEgertoi 
Committee who wrote— ‘ ... .T h e  creation of the Nationail ChemicaW Lab( 
ratory and other Laboratories, in the post-war period, will no doubt tend t 
alter the scope of the work of this section of the Inst)itiiite„ and it willll be ar 
visable to focus attention on fewer investigations, and to pursue theiese moj
intensibly___”. Accordingly, we recommend that research should be coi
fined to the following topics—

(а) Chemistry of ndnerals of economic impofftajice, and of tithe rar
earth elements, including their beneficiatiom.

(б) Studies in modern analytical chemistry, inicliiding electriro-anal^
tical and physico-chemical methods.

(c) Quantum Mechanics, molecular structure ini relation to physic 
properties and catalytic reactions.

144. We suggest that the staff of this department should be in ( constai 
touch with that of the Department of Metallurgy, with^i view to avoijid dupl 
cation. At present, a certain degree of over-lapping is evident. For i instanc 
electroplating, electrolytic, separation of metallic elements, and beneLeficiatic 
of ores, need not be subjects of study in both Departm(ent;s. Active aand frui 
ful collaboration in a big project, rather than ind<epemdent investiggation 
small problems should be aimed at.

145. The present staff consists of 2 Professors, H Assistant PProfessc 
4 Lecturers and other junior staff. The vacant post of Professor of ‘ Physic 
Chemistry should, we suggest, be filled by an expert m (Ch(em:3cal Kinaetics a] 
Thermodynamics. We recommend the creation of the additional poosts of 
Assistant Professor for studies in quantum mechanics, and 1 Senior ] Resear* 
Assistant for work on X-Rays and electron diffraction. Additional aaccomm 
dation, with an area of 2,000 sq. ft., together with fumitTure should be ' providi 
at a cost of Rs. 50,000. Alternatively, the Department shomld be alillowed 
expand into a part of the building now occupied by t;he Organic CDhemist 
Department which should be transferred to a new building; see (§ljl53). A 
ditional equipment worth about Rs, 1 lac would Ibe adequate t o ) suppc 
the proposed programme of research. The grant for w orking expenasestot 
Department should be increased to Rs. 32,000 per yeair. With these i increas 
facilities, the Department should be in a position to train 2:8 Research t studeii 
of whom 20 should be given scholarships.
Department of Organic Chemistry

146. This is one of the oldest departments of the; Institute. Duurirg t 
period under review, the post of head of the Department has been fifilled sv 
('-essively by Prof. P. C. Guha until July 1952; by Dr. B. H. Iyer whoo was ai 
ing Head until 31st January 1955 and by Dr. K. D. B^anerjee since IFebrua 
1st, 1955.
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147. The main activity of the Department consists in preparing students 
forjhigher degrees. Immediately after admission, students are given intensive 
tBŜ iaiog in advanced practical organic chemistry, and made familiar with the 
latest teihiuques. In addition, lectures are given on recent advances in special
ised fields of organic chemistry. A number of requests for information, train
ing, assistance, or analysis of samples, from industry and private parties, has 
been received, and the work has been undertaken whenever possible.

148, For the period 1948—52, the average annual number of admissions 
to the department was 10. From that year onwards, there was a rapid decline 
ifl the mmber of applications, and in the current year, 1955-56, only two 
students have been admitted.

During the period under review, 12 students of the department obtained 
the degree of Ph.D., and 3 students that of the M.Sc. from various Universi
ties; 4 students were awarded the fellowship, and 18 students the associate- 
ship [of :ihe Institue.

iv 149. Research activities of the Department have been continued on {a) 
oik and fats, (6) essential oils and (c) synthetic drugs. The problems of the 
cooaplett utilisation of Indian Turpentine oil, and the conversion of Carene 
to Mentiol, have been studied. A modified process for the synthesis of palu- 
^ine has been evolved. Interesting work on the synthesis of steroids, and the 
njechanBm of organic reactions, has been started under the guidance of the 
£\j6w Prcfessor Dr. D. K. Banerjee.

During the period under review, 171 papers have been published on a 
vpde diversity of subjects studied in the Department.

! . 150 The Department proposed a programjne of research work for the
next quinquennium involving a capital expenditure of about Es. 3 lacs, and 
with cojresponding increases in the recurring expenditure. The fields of in- 
\seatig»tx)n proposed were (a) synthetic drugs, (6) synthetic steroids, (c) essen
tial oilsand {d) theoretical organic chemistry.

In fee field of synthetic drugs, preliminary studies have indicated that the 
|J[anine derivative of I.N.H. is active against the streptomycin resistant 
fc t in  o] tubercular bacilli. It is intended to study the activity of this drug, 
“ d of fee amino-acid derivatives of I.N .H., in more detail. In the afield of 

Ipithetb steroids, a stereo-specific synthesis of the female sex hormone, 
mwlenix, bas been achieved, and the method has also led to a preparation 
oif nale sex hormone, testosterone. This work will be developed to provide 
jwactical methods for the synthesis of steroids.

151 We are of the opinion that the work on essentail oils sbould con- 
le oily as a project under the auspices of the Essential Oils Committee of 
C.SI.R- The Departmental staff should concentrate their research work

i.(syntietic drugs, synthetic steroids, and organic reactions of theoretical 
lificaace.
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152. The present staff of the department consists of 1 IProfev ŝor, U Assis 
ant Professor, 2 Lecturers, and other staff. We recommendi tlhe addittioD  of 
Leotuier who is conversant with the revolutionary cliangess whi.eh thae class 
e»l theories of Organic Chemistry are undergoing becaus«e (of tthe imnpacfc ( 
modern id ^ s  ©n the valence-bond. If a lecturer with the rteqiuisate qqualificf 
tioaa is available, the post may be converted into thiat o f an AAssistar 
Professor.

153. The Department is rather inadequately housed,, hatviiiig 8666 sq. fi 
of office accom.modation, and 9581 sq. ft. of working spatce miach diisperse 
and scattered. We suggest the transference of this Departimemt to a ssuitabl 
planned new block of buildings providing a working space (of H 4,'000 ssq. ft.  ̂
sum of Rs. 3*0 lacs should, be adequate for this purpose. A ipait of tthe pre 
sent acoommodation can then be released to the Inorganic samd Physiccal Olic 
mistry Department, and the remaining utilised for Engineercing Sitores.i.

A sum of Rs. 70,000 for equipment would, in our view:, b>e adequjiate fo 
the proposed activities of the Department. We also recommienid that aan addi 
tional post of Laboratory Assistant should be sanctioned. Thie amnua l̂ work 
ing expeBses of the Department may be increased to Rs. 225,(000), Witth thes 
a(Witional fecilities, the Department should be in a positioMi ito train i 22 Re 
search students at any one time, of whom at least 16 shouhd be given e scholar 
sUps.

Departimnt of Biochemistry
154. Prof. K. V. Giri was appointed as Head of the Dep^rtiment f obm 1950 

and has directed it since that date. Prior to Prof. Gijri’fs appoiiintment 
Mr. D . N. Banetrjee had acted as Head of the Department,.

The Fermentation Technology and Pharmacology Sectfcioins were part o 
the Department of Biochemistry till June 1953, Thereafter;, t;hey werre givei 
independent status under the Director; a happy collaboratioDn 'continuees, how 
ever, between these two sections and the Department of Bio«ch©mistry.,

In compliaiice with the recommendations of the Egertom Cammitttee, tlu 
Cyto-genetics Unit was transferred from the Department of (Gemeral Cha.emistr) 
to this Department, During the period under review, tec3hD)ological I equip 
ment for studies of food-stiiffs have been transferred to ithte Gentraal Food 
Research Institute, Mysore.

155. The main activities of the Department have beem (a) reseaarch on 
fundamental problems, and (b) the training of students in ttec!lin.ical miethods 
and research. The principal subjects of research liave beeen enzymess, anti
biotics, food and nutrition, vitamins., plant biochemistry, sainittation bidocheni- 
istry with so c ia l reference-to the role of protozoa in seewaage puriificatio]i 
and cytogenetics.

The deparfement has developed new techniques in chromtaftographjy; these 
are now in constant use in this laboratory, and they hav^ Ibeen en»ployed 
in several laboratories abroad. A very interesting and sirap>le electrop3horetic 
technique has reoently been developed for the separation oif Uiigh moolecular 
compounds such as proteins and polysacharides,
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156. For the period, 1948—55, the average numfeer of students admitted 
ipsmallj to the department was 10, in the current session it has fallen to only

68studmts admitted to the department in the petiod under review, one 
aftid&nt abtained the D.Sc. degree; 41 the Ph.D. degree;and 13 theM.Sc. deg- 
me of vftrious Universities. In addition, 12 were awarded the Associatesbip, 
aaa/d one. the fellowship of the Institute. A non-recuis'ing expenditure of 
aearfy Bs. 2,64,000 was made on buildings and Es. 3,49,000 was spent on 
ftquipmeat.

157. The Department expressed the intention to carry out research 
111 the next quinquennium in the following fields—

1. Food and Nutrition; Spectroscopic investigations on vitamins.
2. Biosynthesis of vitamins.

3. Nutritive value of heated oils.
4. Intracellular distribution of vitamins.

5. Cytogenetics, development of strains of yeast, and study of their 
biochemical characteristics, detailed biochemical studies on the 
types of yeast evolved in the cytogenetics laboratory.

6. Enzymes.
7. C^bohydrates; enzymes related to carbohydrate metabolism.
8. Proteins; a long-range research programme on proteins using elec

trophoretic and chromatographic methods.
9. Biochemical Techniques—Studies to improve techniques, and to 

apply them to current problems under investigation are to be 
continued on a long-range basis.

10. Sanitation Biochemistry—^fundamental aspects of sewage puri
fication, with special reference to biochemical studies of protozoa.

11. Antibiotics—general survey of the occurrence of antibiotics in 
plant materials.

'•al3. Tlte tracer technique laboratory is in the process of being organised 
with the assistance of T.C.M. Part of the equipment has now 
arrived, and it is hoped to set up the laboratory in the course of 
a few months. Experiments will be started using radio isotopes 
as an important new experimental resource.

158. The original section of foe d technology has now become in effect, 
section of Vitamin Biochemistry. It is well to recognise the fact, and we be- 

|v e  it vould now be wise to give up general studies on food and nutrition,
i i ,  theiefore, recommend concentration of studies on the following,subjects—

Development of new biochemical techniques of separation and their 
application to long-range studies of proteins and caspbohydrates; 
enzjTmes, with special reference to carbohydrate metabolism; 
continuation of studies in Sewage purification; cytc^enetic studie s 
of yeast and other micro-organisms and Vitamin Biochemistry.



159. The department lias made modest estimates of its irequiiremients f 
work during the next 5 years. We recommend that a combinetd aniim^l hous 
for the use of the Department of Biochemistry, and the sections (of Phiarimacolof 
and Fermentation Technology, should be set up. This animal ho*us«e sihould i 
built in two separate sections, one for healthy, and the other ifor' imfeccted, ar 
mals. For this purpose, Rs. 40,000 should be sufficient for the hiouaie,, caiges, et( 
and a kitchen. We also recommend that two animal house attemdantfcs should I 
appointed.

160. The requirements of the department for the experinaenits wiith trac 
techniques have been dealt with under the Central Instrumemts amdl Servic 
Laboratory; see (§112, §113 and §120).

We recommend an amount of Rs. 40,000 for equipment and tlhe appoin 
ment of an additional Laboratory Assistant. The working expemsess of tl 
Department should be increased to Rs. 36,000 per annum.

The Department should make provision for 32 research stiiidentes, <of who; 
25 should be awarded scholarships.

Section of Fermentation Technology
161. This section was first establislied in tKe deparinient oi? Ipure hii 

Applied Chemistry in January 1942. In 1948, it was transferred  to 1th€fe Depai 
ment of Biochemistry; and, in 1949, into a house provided for it iin ai neew buildin; 
Mr. N. Sreenivasiah, Assistant Professor, was in charge of this s(ect;iom umtil Jur 
1952. From then until June 1953, the section practically ceased tto ifunctioi 
Dr. J. V. Bhat was appointed in June 1953, when the section was g ivfen  indepei 
dent status under the Director.

162; The laboratory has been devoted almost excluisively to reseairclh, and r 
regular courses of lectures have been given; but, for the Ibenefilb off tlhe researc 
students, occasional lectures on special topics, and a set of pr:acticaal texercise 
have been held.

Hitherto, 11 students have received conferments thr'ough Ifchesir “work in t? 
laboratory. Of these, two obtained the M.Sc., and four the Ph.D.,, dlegrees < 
Universities, and six students were awarded the Associateship of thie Instituti 
At present, three students are working in this section.

 ̂ 163. Since 1948, the section has been occupied with, a number o f researc 
projects, some as part of its own programme, and some on b'ehalf of Goverr 
ment and other bodies. Among others, the following problenas hawe receive 
attention—

(1) Cultures of lactate bacilli for the microbiological assays <of vitamin 
and aminoacids; (2) micro-organisms for the productiom otf ribofl? 
vine; (3) Nitrogen-fixing organisms in soil; (4) stiudnes om alcohc 
tolerant yeasts, and recovery of alcohol from distiltery washs: 
(^) ®̂ U(Mes on Torula utilis, and other yeasts., in relation! t<o mitosi 
polyploidy, tetraploidy, stabilizing and regulating meichianiism, etc 
(6) studies oh marine yeasts; (7) the role of iiron in tke muttrition c
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some spore-forming strains of Clostridium lacto-acetophilunt;
(8) Normal flora of the alimentary canal of the silkworm, Bombayx- 
mori L; (9) formate as a substrate for the enrichment of Pseudomo
nas fluorescens; (10) aldolase in C. Lacto-acetophilum, and (11) C. 
Lacto-acetophilum and fermentation of glycerol.

1G4 It is the intention of the section to continue research in the next five 
years mainly in three fields: (a) Microflora of soils; (b) enrichment culture 
methodology as applied to the subject of microbiology; and (c) nutrition of the 
silkworm.

165. The section has been operating mainly as a section of General micro
biology. The Assistant Professor, who is now in charge of the Section, is an 
enthusi&st who will do better work if left free to devote himself to those subjects 
i i  whicl he is most interested. We feel that the programme of work which he 
has propos-^d should be accepted, even though it is not in accord with the origi- 
Bal objective for which the section was started. We suggest that there should be 
effective co-operation^ between the cytogenetic unit in the Biochemistry depart
ment aid this section, for the production of strains of micro-organisms whose 
"perfoimance has been upgraded by selection, hybridisation, and treatment with 
polyplordo-genic and mutagenic chemicals and radiations.

166. The section has need of no additional building, as the rooms originally 
allotted to it, and now occupied by the Biochemistry Department, wiH he 
t^ieased when the new animal house is built; see (§159). The accommodation so 
feleased will satisfy the present needs of both the sections of Pharmacology and 
of Fermentation Technology.

A non-recurring grant of Rs. 20,000 should be sanctioned for equipment, 
and additional posts of one Senior Research Assistant, and one Laboratory 
Assistsjit should be established. The working expenses of the section should be 
increased to Rs. 8,000 per year, an amount which will allow provision for the 
{)roposed course in Applied Microbiology. It should be possible for the section 
to train 4 Research students, of whom at least 3 should be given scholarships.

Section of Pharmacology
168. The Pharmacology Laboratory was first established, as a section in 

the Department of Pure and Applied Chemistry, in 1941. In 1951, an adequate 
-̂ .uilding was provided and the section together with the equipment necessary for 
■;n experimental pharmacological and bacteriological unit was transferred to 
fee D^artment of Biochemistry. Since October 1953, the section has been in 
the charge of Dr. M. Sirsi, Assistant Professor.

169. The main activity of the section has been the evaluation of various 
syn thetic  drugs prepared by the Department of Organic Chemistry, and the 
pharm acological study of natural products provided by the department o f  

Biochmiistry.
Students and research workers sent from factories making pharmaceutical 

products have been trained in the section in experim^i^l ‘ ̂
b e o t e r i c  l o g y ,  chemotherapy and biological s t^ a ra sa tio r f

e i- . ' ,

DOC, t -
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During tke period under review, 4 students associated with, tk e sesctiion wer 
awarded tlie Pli.D. degree, and 2 gained the Associatesliip of tke Insttitmte.

170. Tke researck carried out during tke period under Texsaew may h 
broadly classified under tkree main keadings; (1) In associatiion. -wvitk th 
Organic Ckemistry Department, the ckemo-tkerapeutic evaluation anid phar 
macological study of synthetic compounds, anti-bacterialls, and aiatiitulbercula 
compounds, anti-malarials and essential oil hypnotics; (2) in as80«cia;tio)n vwitk th; 
Biochemistry department, Pharmaco-dynamic studies of a fe w  p)lamt anti 
biotics; and (3) research on: (a) Malaria and tuberculosis,, (6) Imdiian. miedicina 
plants, and (c) studies on blood and tissue regeneration.

171. The programme of research work proposed by the seeticon for th; 
next five years envisages the following investigations—

1. Studies on Tuberculosis—Metabolic requiremenlfcs of tuberccle  ̂ bacilli
and the nature of drug-resistant strains; the host-parassitte rrelation 
ship; influence of nutritional factors in increasimg or dinainiishiing th( 
resistance of the host; environmental factors go’vernimg th e  vfirulencc 
of tubercle bacilli,-and allied problems in tub«erculo)sis.. (Dheemothe 
rapy of tuberculosis by synthetic and natuirall drug®, im 8A88<>ociatior 
with the Organic Chemistry Department.

2. M alaria~A  similar type of fundamenteJ stud[y, per taiinimg to the
host-parasite relationship, and derangement fin the; parotfceiin meta 
bolism in avian malaria, is in progress; it is b^ing &ia.nc(ed by the 
Indian Council of Medical Kesearch. These studies will be', exxtended 
to cover carbohydrate, vitamin and naineral mtetabolism.

3. Pharmaco-dynamic and toxicity studies of antii-coagnilamt® pjrepared
in the biochemistry departmmt.

172. We recommend that studies in tuberxjufosis and malaria should 
continue. We suggest that the possibility of the unit being e>:xpfancde(H as a 
centre of drug research in South India, in close associalfcion with tSie ‘Central 
Drug Research Institute at Lucknow, and with adeqiaatfe finamcijal .asasistance 
from the C.S.I.K., should be seriously considered. An effe(ctive Hiaitsom with the 
Central Drug Besearch Institute could be established by the appoimtmient of 
its Director as an Honorary Visiting Professor to this secition. I f  thiss proposal 
is accepted, Pharmacodynamic studies of the antibiotics occuriing; im plant 
materials of South Indian origin may be taken up as Hon{g-range pro)bl<ems.

173. We have recommended an animal house undler the 'Depasrtnnent of 
Biochemistry, which should be used in common with thiis section amdlthatof 
Feimentation Technology. There is no need for additional building- TJhe annual 
working expenses should be increased to Rs, 9,000 andl thie section slhouild aim 
to accommodate 8 Research students of whom 6 shotuld be given scholarrships.

Dejpariment of Chemical Engineering
174. The Department of Chemical Engineering was (originally sttarted, as 

a section of the Department of Pure and Applied Chiemiistry, in 1943. As a 
result of the recommendations of the Egerton Committffie, the Clhfmicjal Engin
eering Section was converted into a sepa ate department im 1951.. Fronn Oct jber
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to J-ily 1954, Dr. S. S. Ghosh, Assistant Professor, was in charge of the 
^^jFtmeit. Since July 1954, the departm^t has been undCT the charge of 
fefj, B. W«ingaertner. In September 1954, Prof. C. T. Austin joined the depart- 
3̂ t ,  as a Visiting Professor under the T.C.M. Scheme for two years.

175. The department at present offers a two-year diploma course in 
S»mical Engineering, in addition to post-graduate research work. The number 
r%tudenfe admitted to this course, during the period under review, varied from 
^  7. Eeiearch facilities exist in the department for about 15 students. During 
Ift.perioc under review, 10 students were awarded the associateship, 48 stu- 
p̂its Uie oombined diploma and associateship, 13 students the diploma, and 
studenfe the certificate of proficiency under the old regulations.

The department published 37 papers during the period. The research work 
^  been jarried out with a view to giving immediate or future assistance to 
i^ tr y .  From time to time, members of staff have rendered assistance to 
tpistry vith advice and guidance.

- 176. Che plans submitted for the development of the department ai!e 
^matedto involve a non-recurring expenditure of Rs. 4,50,000, with corres- 
Ipiding iicreases in the recurring expenditure. The plans envisage research 
I;, Mowing subjects—

,1. Total gasification of many varieties of Indian low-grade coal,
2. Production of synthetic hydro-carbons,
3. Investigations for the development of a new process for reduction

of iron ores,
4. issembly of different types of special distillation columns, for separa

tion of hydro-carbons,
5. Research work on polymerisation,
6. Investigations of de-mineralisation, of Indian graphites and coals

with high ash-content,
7. investigations in heavy-water enrichment,
8. Inrichment of uranium 235 and
9. Development of atomic-power reactors.

. 177. We recommend that the department should continue investigations 
fhe industrial production and separation of synthetic hydro-carbons, with 
"basis m the utilisation of South Arcot Lignites as the basic raw material. 
=iiote ihat much of the work in this department is being undertaken in 
pbnse io suggestions received from the Atomic Energy Establishment.
' rec6nmend that it should be the policy of the Institute to continue such 
^Jteratim.

178. We endorse the decision already taken to discontinue the ftYiating 
t̂ fx diploma course in Chemical Engineering. The Institute was a pioneer 
^rting such a course in this country, but several other institutions have 
7 orgaiised instruction of this type. We think it unnecessary for the 
^itmeut now to devote its resources in men and material to undergraduate 
^ing, when satisfactory courses are available elsewhere.
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179. No additional building is necessary for the departmemt att prese 
We recommend an amount of Rs. 50,000 for additional eqmipmeBnt dut 
the next five years.

The Department requested a grant for pilot-plant corastiructioBn; in 
view, the construction of a pilot plant should be supported by the orfganisai 
for which the department made the investigations which no w ;appeaar to sli 
promise. In special cases, however, support may be receiveid from tthe disc 
tionary grant in the hands of the Director; see (§64).

Budgetory provision for the annual working expenses of the ddepartni 
should be increased to Rs. 30,000. The Department shonild acccommod 
20 research students, 15 of whom should be given scholarsMpis.

Department of Metallurgy
180. Dr. Adcock was in charge of the Department until Aiiigust s 1949, ; 

he was followed, during the period from August 1949 toi D)ecemliber 1£ 
by Dr. E. G. Ramachandran, an Assistant Professor. Dr. Brahtimprak 
was appointed Professor in January 1951. The staff consists (of a Profesf 
an Assistant Professor, four lecturers and other junior staff.

181. The Department offers a Diploma Course in Metallurgy, of two yc 
duration, to which graduates in science are admitted. Until 1952, th^e Diplo 
CoTiise ’was of tlaiee ye&is dxnatioii, tke fim l yeai b m g toottfed tcB
but after 1952, the period was reduced to two years. In all, 5fS studdents h; 
been trained in courses of both types.

182. We recommend the retention of the diploma coursie. The • expans 
of the Metallurgical Industry in. India will require a large niiimT3er off n\etal 
^ t s ,  and there is no other institution in the Southern Regijon whicl;h provi 
a course at the first degree level in Metallurgy.

We are of the opinion, however, that the duration of tine cjourse? should 
3 years. A comprehensive 3-year curriculum, open o*nly to  graaduates 
Science, and having a greater content of engineering studies;, wouild, in 
view, best serve the growing industry. We also recommend tlhat tlhe num 
of students admitted annually to this course should be increasted to > 30.

183. The Department has been engaged in many useful fields oSf reseai 
such as mineral dressing, extraction and electro-metalluirgy, andd physi 
and mechanical metallurgy. Researches on floatation mechianismis and 
the upgrading of Indian ores are being pursued. The Dejpairtmenit has f 
undertaken several investigations sponsored by the Atomic Energ}y Comrj 
■sion, and the Council of Scientific and Industrial Research. 27 paapers h: 
been published during the period under review.

1*84. The proposals submitted by the Department for tlhe futures activi; 
relate to fundamental and applied research on minderal dressing;, chemi 
metallurgy and physical and mechanical metallurgy.

1$5. As extensive work on ferrous metallurgy will be cairried (Out in 
rese£|,rch laboratories attached to the existing and projected steel plants, 
well as in the National Metallurgical Lalboratory, we lectomimendl that 
D ep artm en t should devote itself to researches in non-ferrous rmetalkrr 
particularly in the field of light alloys.
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200. The fundamental research, work carried out during the period undar 
dview is concerned mainly with the question of heat transfer. The develop- 
fient work undertaken by the Department was mainly concerned with the 
^iHzation of indigenous ftiels, and has led to several new engine conceptions, 
ich as the U-type two-stroke Diesel engine, the aero-otto engine, and the hot- 
ir engine.

An interesting problem undertaken is the complete gasification of low grade 
pal using a cyclone chamber developed and built in the department. Studies 
*n the suitability of power alcohol as an additional fuel for diesel eaigines are 
jfeing made. Solution to the problem of spray characteristics, to avoid the costly 
fijection pump, is also being studied. 32 papers have been published. A number 
•I patents have been secured in India and foreign countries.

The department has also assisted a number of industries and govern- 
lent organisations by conducting routine tests of engines and of components, 
nitial work has been done in the department, and installation completed, for 
38tin g  compressors and turbines for the develojHnent of the gas turbine. Work 
h heat transfer materials, and mechanical phenomena connected with atomic- 
aergy power production, is being carried out under a project sponsored by the 
department of Atomic Energy

201. The sanctioned staff consists of one professor, one assistant profe- 
;s)r, three lecturers and other junior staff. In addition, for the Automobile 
ngmeering Course, which the Department has been asked by the Govem- 
lent of India, to conduct the following additional staff has been sanctioned.

One assistant professor, and one lecturer in group I, and 6 members 
ader Group II.

202. The department has at present total accommodation of 25,680 sq. ft. 
Dmprising of 18,400 sq. ft. for laboratory, 2,640 sq. ft. for class rooms, 2,.230

ft. for office accommodation and staff rooms, 1,220 sq. ft. for workshop, and 
j090 sq. ft, for stores.

During the period under review the following non-recurring eipendituace 
/Its made under various headings.

Sanctioned Expenditure on
grant ^ ---------------------------  ̂ Total

Buildings Equipment
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1 2 3 4 5
1 ■
Internal Combustion Engg. 

Depifct.
{a) Grant from Government 

of India 4,40,000 3,12,900 1,35,340 4,48,260
(6) Grants by the Tata Trust 1,15,000 64,870 - 64,870

Turbine Scheme 2,00,000 2,04,290 ^,©4,290
Automobile Engineering .. 75,000 1,900 1,090
Fuels & Lubricants Labora
tory .. 1,13,250 11,130 11,150



The budgetted working expenses for the year 1955-56 is Rs. 44,900, and the 
department offers three studentships of an annual value of Rs. 4,500.

203. The future activities proposed by the Department are sub-divided 
into the following groups—

{i) Administration.
(n) Standards and patents.

{in) Educational activities.
{iv) Fundamental & research work in ultimately two sections.
{v) Development work and experimental investigation in three sections. 

(to) Automobile Engineering—^Automotive Power Plants.

{vii) Gas Turbine and Power Production.

{viii) Atomic Energy Power Production.

{ix) Automobile Engineering in all aspects.

(x) Propulsive devices.

204. The production of I.C. Engines in India, is at present, on a small scale 
only, but the potential demand foi sucli engines, foi puvftpitkg and for agricuU 
tural use generally, as well as for road vehicles, is very large; their manufacture 
is likely to become a major industry in the foreseeable future.

We have, therefore, considered the work of the department in the light of 
the contribution it can make to a young but rapidly growing industry.

205. We believe that it can serve the country best by (1) training young 
mechanical engineers well versed in the principles, construction, and handling 
of I.e. engines; concentrating more particularly, at present, on the mechanical 
and practical problems which are the more urgent and insistent; (2) carrying out 
very thorough analytical tests on the various types of engines now being pro
duced in India, and advising on how they can be improved; (3) carrying out 
researches into those problems which such tests may bring to Hght; (4) carrying 
out a certain amount of fundamental research into such general problems as 
heat transfer, dust removal etc., which are common to all forms of I.C. engines, 
and to many other applications as well.

206. We do not, at this stage,.recommend the dispersion of the energies 
and resources of the Department on the development of unconventional types 
of engines. This we suggest might come later, after the more immediate prob
lems relating to conventional engines made in India have been solved, and 
after a much closer liaison with industry has been established.

We consider that, at a somewhat later stage, if necessary, the Depart
ment should be in a position to issue certificates to engine manufacturers 
certifying that their productions are capable of giving a certain performance 
and may safely be rated at a certain specified power output, for intermittent 
or continuous running, and so on.
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207. With regard to (1), from general observations, and from discussions 
/ith industrialists in India, it would seem that the urgent need at the present 
ime is for what m ay,be termed the practical engineer, rather than the theo- 
etical; that is to say, for the man who understands thoroughly the capacity 
hd the limitations of the ironmongery at his disposal. This is a matter of ex- 
•erience, and such experience can best be attained, at jSrst hand, by testing 
engines to the limits of their capacity. To this end, we would recommend the 
iurchase and-testing of a few of the best examples of European and American 
■ngines. Not only should this prove of great educational value to the students, 
jut intelligent analysis of the results obtained will provide the data from which, 
iltimately, a highly efficient all-Indian design can be evolved.

208. With regard to (2) and (3), for these to be effective, it is quite essen- 
ia l to gain the confidence and co-operation of industry.

Industry, in general, is apt to be suspicious of research establishments 
of this nature on several grounds—

(a) It suspects, and often with justice, that the research worker is not 
fully aware of the practical problems that the industrialist has to 
face, that he is both too “high-power”, and too inexperienced. It 
is essential, therefore, that the staff of the Department should have 
actual first hand experience of the testing, handling and behaviour 
of conventional l.C. engines of the widest possible range of types.

(b) It suspects that such establishments do not appreciate the vital
importance of time, which to industry is usually the most important 
factor of all. It is essential, we consider, that the organisation of 
the department be such as to enable it to take prompt action 
to meet the requests of industry.

(c) The technical members of the staff of any industrial firm are liable
to fear that their functions may be usurped by the intrusion of 
outsiders into tl.eir domain. In order to allay any such fears, it is 
most important to secure their confidence and goodwill, preferably 
by informal social contacts. Without the co-operation and this good
will of a firm’s technical staff, little or nothing can be achieved.

209. The essential factors in estabHshing good relations with, and gaining 
the confidence of, industry are (1) to be able to demonstrate that the Institution

^eally  has something worth while to offer in the way of first hand knowledge 
id experience of their problems; (2) that their troubles (which probably have 

already become acute before they have appealed to the Institute) will be dealt 
with promptly; and (3) that an approximate answer arrived at quickly is 
usually of much more value to industry than a more precise one reached at 
the cost of delay and expense.

210. If it be accepted, and we beheve it to be essential, that the func
tion of the I.e. Engineering Department is to co-operate with, and assist,
 ̂industry, then we consider that the first essential is that it shall make itself 
thoroughly conversant with industry’s products and problems by carrying 
out very thorough analytical tests, not only on engines produced in India, 
but also on the latest and best examples of European or American practice.
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211. It would seen that^ for some years to come, the major demand in 
India will be for small industrial engines of the order of 3 to 10 H.P. per cyKn- 
der» either single or twin-cylinder. Later will come, no doubt, a demand for 
multi-cynnder vehicle en^nes, but probably of much the same individual 
cylinder size.

212. For the testing of such engines, it would seem that the Department 
has already very nearly all the test equipment it requires, and that such of 
the additional equipnient as may be needed later had better be designed 
amd made by the D^artm ent itself to  suit its particidar n«eds, Not only is home
made equipment less expensive but, for more important, its caparcity, its Kmi- 
tatioi^, and its idiosyncarasies are weil understood. To this end, we feel t^iat the 
Department itself should have a rathear better equipped machine shop, and a 
small store of material of its own, sufficient to enable minor modifications to 
emgines t>r test-equipment to be camied oirt wihtout delay.

8tudm t-TnM ng

21^. The primary function of the department, is, we belive, the training of 
piKkCiticaiL who late* will play an important role in the design, deve
lopment, and production of I.C. engines, m India. To this end, we consider that 
empkask Toe m. piactiealmther tham on the ̂ eoretioal aspects 
of the problem, in so far as this can be reconciled with the diploma or other 
courses.

314. The existing conditions at the Institute are not very favourable to 
kmg^ran^ devek^wnent projects by this department because—

(1) AH such projects take many years to carry through to a successful 
conclusicai, with a transient population of students, no one student 
can be fully conversant with the project, nor enjoy the satisfac
tion of seeing it through aUits stages.

(2) ifB ffueh loojeets call for frequent redesign and recoBstruetion which, 
und^ jwresent conditifons, entail very long delays, and so cause 
frustration and discouragemmt.

(3) Without the active support and encouragement of one or more
industrial firms, there is very little chance of the project becoming 
a commercial success.

215. At the pigsent moment, however, a large number of long-range 
development projects relating to unconventional types of engine are in hand. 
In most cases, these projects have long since been examined, tried out and 
aiwffidoned; e.g. the U-type two-cycle engine, the open cycle hot air engiae, etc. 
Thirare would seem to be no valid reason why failures in Europe should become 
sujeoesses. in India, and projects fare-doomed to failure or abandonment must 
lead to diaconiagemmt. In any ev«nt, the projected number and diversity of 
feing range devdk^aaKats is faar too great to permit adequate concentration on

<mc of theaoa- If sueh psrojects are to be continued, we would recommend 
that the number be reduced to one, or at the very most two.
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216. The above remarks do not apply to what may be described as fonda- 
mental research, as opposed to development, such as research into the problems 
of heat transfer, dust removal, etc., problems which are common to all ty^es of
I. C. engines, and to many other applications as well. We recommend that such 
work should be continued.

217. We are not in favour of the department undertaking post-graduate 
courses in Automobile Engineering. We do not, however, have any objection 
to the Department providing advanced training in Automobile Engines to a 
section of the students attached to the post-graduate course in I. C. Engine; 
and we feel that the department should be allowed to have the additional staff 
recently sanctioned.

218. We would, however, hke to see a concentration of efforts and recourses, 
{a) to train such engineers as would be immediately useful to the developing
I. C. Engines industry; and (6) to carry out fundamental researches, and limited 
development work, on more or less conventional types of engines. We also 
suggest that in the post-graduate course in I.C. engines, more emphasis may be 
laid to training in design and drawing, on analytical testing, and on produc
tion possibihties.

219. We recommend that 12 students be admitted to the post-graduate
course each year, and that they be paid scholarships of the value of Es. 200 
p.m. The department should be able to take care of 8 research students, and we 
recommend the establishment of p  research scholarships, each of the value 
of Rs. 200 p.m. -r

220. It will then be necessary to provide some additional working space 
of say, 5,000 sq. ft. A sum ( f Rs. 1 lac may be sufficient for this purpose. We 
also recommend a capital grant of Rs. 1 • 5 lacs for necessary instrumentation 
and for the purchase of a few modern British and American engines; and a small 
gas turbine for training purposes. (A special note on Industrial Gas Turbine 
from Sir Harry Richardo is given in Appendix III).

The working expenses of the department may be increased to Rs. 50,000 
per annum.
Department of Power Engineering

221. The plan to estabhsh a Power Engineering Department was formulated 
by a Committee of experts under the Chairmanship of the late Prof. M. N. 
Saha, E. R. S., in 1947, and it 'was implemented mainly during the period under

rev iew . The department was formed by merging the Heavy Engineering 
section of the old Electrical Technology Department, which had functioned 
since 1911, with the High Voltage Engineering Section started in 1946 ̂

222. The objective in estabhshing the department were set out by the 
Expert Committee in the following terms—

“t £  e object of the course is to provide instruction for Engineering gra
duates from Indian Universities in Power Engineering (Hydro, 
Thermal and Electrical) for a period of two years, so that the 
products of the course may be able, after this training, to take up 
immediately, and discharge with confidence, superior responsibili
ties.”

MS94MofEducation
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“There is at present a dearth of power teclmologists in tliis country and 
in view of the post-war power development schemes, of very 
great magnitude^ India will require the services of a large number of 
power engineers. It is considered that 60 to 100 quahfied engineers 
are likely to be demanded, and absorbed by this Industry, every 
year during the'next ten years.”

“The graduates in engiaeering in India, when they emei^e from their 
college courses, do not possess sufficient practical knowledge and 
experience of power engineering for any responsibility being 
inmiediately entrusted to them. It is common knowledge 
that adequate facilities do not exist in this country. Proposals 
therefore, have amanated for the establishment of a post-graduate 
power engineering department, for imparting specialised training in 
Power Engineering to selected civil, electrical, and mechanical 
engineering graduates, for producing adequately qualified engineers 
for power development and operation, mainly for the electric 
supply industry, and also for large industrial imdertakings having 
their own generating plants”.

“It is proposed to admit 60 students every year, as indicated below 
to this course, which will extend over a period of two years:

(1) 15 civil engineers, speciaUsing in civil works hydro-electric installa
tions. •

%

(2) 15 Mechanical or thermal engineers, specialising in thermal power 
and hydro-electric installations.

(3) 30 Electrical engineers, speciahsing in electric power generation*, 
transmission and utilisation.”

“The course is* divided into three sections, Civil Electrical and Mechani
cal.”

“Admittedly, students will be given theoretical training, but this will 
be of an advanced nature, and so arranged as not to overlap, or be 
of the same standard, as the theoretical training which they have 
had in their Engineering Colleges”.

223. We are of the opinion that these objectives should still provide 
the guiding principles in considering work and development o f  the depart
ment.

224. The department was started with Prof. M. S. Thacker as its Head,
and he continued in this position, after his appointment as the Director, 
until he left the Institute in. 1955. Since then, the post of the Head of the 
Department has remained vacant. ,

225. The department now consists of four sections, each under the charge 
of a Professor as shown below—

(а) Electrical Engineering Section—Prof. C. S. Ghosh, now on deputation. 
Acting Professor Mr. H. N. Ramachandra Rao.

(б) High Voltage Engineerng Section— P̂rof. D. J. Badkas.
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(c) Mechanical Engineering Section—Post of Professor —Vacant. Visiting 
Professor, Mr. Gr. H. Kent in Charge of Section.

{d) Civil and Hydraulic Engineering Section, Prof. N. S, Govinda Rao.

226. The^epartment provides a post-graduate course in power engineering, 
and conducts a diploma course in electrical technology at the first degree level. 
The number of students, trained during the period under review, is given 
below—•

Electrical Technology Diploma courses . .  123
Power Engineering (Electrical) . .  . .  15
Power Engineering (Mechanical) . .  . .  7
Power Engineering (Civil & Hydraulic) . .  8

227. On the recommendation of the All India Council for Technical Educa
tion, the Government of India has sanctioned funds for the institution of post
graduate courses in High Voltage Engineering, Industrial Engineering (part- 
time), and foundry engineering, at the Institute. The Institute has also been 
selected by the Government of India as a research training centre in electrical 
measurements and measuring instruments; and in transmission, distribution 
and net work practice. We understand that the institution of a few other post 
graduates courses is under consideration by the All India Council for Technical 
Education. '

228. In addition to these activities, the various sections have engaged in 
research and routine testing for industry. 125 papers have been published.

229. The staff of the department consists of a Head of the Department 
(vacant), 4 Professors, 7 Assistant Professors, 11 Lecturers, and members of 
the Junior Staff.

230. According to a recent assessment by an expert committee of the 
Planning Commission, a large number of Electrical Engineers of the degree level, 
are urgently required. Further, the Institute has already estabUshed a reputation 
in the field, and now has excellent laboratory and teaching faciUties. In view 
of these facts, and although the Egerton Committee was not in favour of conti
nuing courses at the first degree level, we are of the opinion that the Institute 
should continue to offer the present diploma course in Electrical Technology.

We also recommend that the annual admission to this course should be 
^increased from 25 to 30.

231. Since the course is of only 3 years duration, we suggest that the 
total working hours should be increased so that time may be found to impart 
adequate instruction in such practical subjects as shop-practice, drawing and 
design

232. Hitherto, only a few students have been trained in Power Engineering. 
It is true that, for much of the time during the period under review, all the sec
tions have been occupied in securing, installing and commissioning equipment; 
the High Voltage Laboratory, and the Electrical Machine Laboratory were 
completed in 1950-51, and the Hydraulics Laboratory only recently; bat since 
great financial expenditure has been made on this department with' a specific
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objective, and since the output of students has been relatively small, we have 
thought it necessary carefully to examine the various other causes, which may 
have contributed to the present stage of affairs. This is particularly important 
since the activity in the electric supply industry in the country is increasing 
rapidly.

233. The installed capacity, at the beginning of the first Five-Year Plan 
(1951), was 2" 3 million kw. At the end of the First Five-Year Plan, the installed 
capacity is expected to be 3- 41 million kw. With the greater emphasis that is 
being laid on the industrial development of the country, the programme of 
power development fbr the second Five-Year Plan contemplates a doubling 
of the generating capacity in the country; it is estimated that the total installed 
capacity at the end of the second Five-Year Plan period will be about 6*8 
milKon kw.

234. The available evidence suggests that there will be great activity also 
in the field of electricity supply industry, during the periods of the third and 
later Plans. Concurrently with the installation of additional generating capa
city, a large integrated network of transmission lines will have to be constructed 
to make the generated power available throughout the country. This involves 
great expenditure for establishing large-sized generating stations, regional high 
tension grids, and large-scale distribution systems. This piogiamme will 
require large numbers of Power Engineers of all types, for the provision of which 
the department has an important responsibihty.

235. In the situation outlined above, we found with regret that graduates 
in engineering have been rather hesitant to join the course. They tend to belio\ e 
that, after two years of specialised training, they will be unlikely to secure 
places of correspondingly higher status and emoluments. Further, the employ
ment position for engineering graduates has been very good during the last 
few y«ars, and after an expensive education at a College, lasting four years, 
they tend to dislike remaining dependent upon their parents for another two 
years.

236. It is not uncommon that when new courses are started their full 
value is not immediately recognised; employers commonly have little regard 
for any advantages which the students may have gained, and make no fin
ancial recognition of an increased period of training. Since the number of 
students who have completed their training in Power Engineering is still 
very small, representatives of industry have had little experience of their 
quality. It is, however, satisfactory to record that the few graduates who 
have taken this course have been found useful and reliable men. We hope 
that as numbers increase, the value of the training in the Power Engineering 
Department will become duly recognised, and that the employers—who in 
future will, for the most part, be the State Governments—will offer its gra
duates terms of employment which take account of the extra years they have 
spent in training, and the increased command of their subject which this 
should bring. In formulating these remarks, we have had the benefit of the 
views of Sri N. N. lengar of the Tata Power Ltd.



237. It \8 our opinion that it is in the national interest that steps should 
be taken to attract young graduates to the courses in Power Engineering. To 
solve the problem o f ,the proper employment of those trained in the different 
branches of Power Engineering, we suggest that the’Ministry of Irrigation and 
Power in the Government of India, which co-ordinates the activities of the 
Power Supply Industry in the Country, should be requested to take active 
steps to ensure that the specially trained graduates are given employment at 
appropriate levels in the various Power Supply Systems.

238. We also suggest that the number of students admitted annually to 
these courses should be 60 (30 Electrical, 15 Civil and Hydraulic, and 15 
Mechanical), as originally planned. To ensure that the facilities of the Insti
tute are fully utilised, admissions should be regulated as follows—

(a) There should be an equitable distribution of places to the four 
regions demarcated by the All-India Council for Technical Edu
cation.

(b) The Institute, in consultation with tho All-India Council for Techni
cal Education and the Ministry of Irrigation and Power, should 
prepare a list of Engineering Colleges of appropriate standard in 
each. legioB., and allocate a of p la m  to eaeli.

(c) Each college shall furnish a panel of names of candidates corres
ponding to twice the number of places allocated to it. The Senate 
of the Institute shall make the final choice of candidates from 
those whose nam ^ appear on the panels.

(d) All the students admitted to the courses shall be given scholar
ships of the value of Rs. 200 p.m.

239. We noted with regret a ^tendency for the professors in charge of 
sections to work independently of one another. This tendency towards iso
lation was reflected in the fact that it was suggested that the present Pow^r 
Engineering Department should be dissolved, and replaced by three depart
ments of Electrical, Civil and Mechanical Engineering separate on6 from 
another.

240. We are convinced, however that the original strticture of the orga- 
^nisation of the Power Engineering Department must be retained, if the origi

nal objectives are to be fulfilled. We strongly recommend that the post of the 
Head of the Department should be filled as soon as possible.

241. In order to bring the benefit of practical experience into the teaching 
of Power Engineering, we recommend that expert power engineers in the 
different fields be invited to give lectures on their subjects o f special conipe- 
tence. Necessary budgetary provision should be made to meet the expenses 
involved.

242. Attempts should be made by the Institute to a;ttract men in the 
profession for.short refresher courses. The facilities available in the Institute 
are sufficiently attractive to ensure a good response, if  s;ucBi courses are properlj 
advertised.
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243. In onr opinion, the first responsibility of the department is to train . 
Power Engineers in the three branches of the subject, and to conduct the course 
in Electrical Technology; this alone will involve an increased effort. Duriag 
the next few years, we believe the department should consolidate the work 
in these fields, and should conduct the post-graduate courses and training 
in research in the Electrical Engineering subjects already sanctioned.

244. The Central Workshop, and the post-graduate courses in foundry 
engineeiing and industrial engineering, now under the direction of the 
Mechanical Engineering Sectiop, should be transferred to a new Department 
of Industrial and Production Engineering, the creation of which we recom-. 
mend; see (§105).

245. The Institute has been established as a centre of post-graduate 
instruction and training in research. The proposals for future activities sub
mitted by the various sections include the routine testing and certifying 
of electrical equipment, as well as solution of day-to-day problems arising 
in Industry. The Institute in the past rendered this service in a small way.

246. The need for this type of service has recently increased considerably 
and is likely to assume still greater proportions; but the Institute can hardly 
be expected to render a much greater service without detriment to its normal 
activiti^. It la our view that, as a general principle the Institute should not 
make routine tests for Industry.

We understand, however, that the Ministry of Irrigation and Power 
are comtemplating the establishment of a separate organisation for meeting 
the requirements of Industry such as those inv|^ved in routine testing. Until 
that organisation has been established, the Institute should continue to assists 
in such work, but #t should not expand its scope. There would be some ad
vantages in locating the proposed new organisation so as to allow close co
ordination between it and the Institute.

247. Useful work has been done with the network analyser installed in 
the Electrical Engineering, Section, especially after the ability of th e . staff 
to make satisfactory applications of the equipment to the solution of power 
system problems came to be widely known. As a large network of 
integrated transmission systems are established in the country, the Institute 
will no doubt be asked to render further help and assistance to the industry 
with the network analyser. We are of the view that this should be done since 
no similar equipment is available in the country.

248. Very large sums of money have been spent in the establishment 
of the High Voltage Laboratory. We understand that the Government of 
Mysore originally promised a recurring grant of Rs. 24,000 for this laboratory 
in return for the testing of H. V. insulators to be made in the Government 
Porcelain Factory, Mysore. It may be seen from the budget that the grant 
has not been made. The authorities of the Institute should pursue this matter 
with the Government of Mysore.

249. The High Voltage Laboratory and the network analyser are being 
. sparingly ussd; since no other institution has similar equipment, it is desirable
that the Institute should provide facilities for staff and students of other 
institutions to become familiar with it. This could be done by fortnightly 
courses of study in Bangalore under the guidance of their own Professors, and 
assisted by the Professors of the Institute.
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250. We have examitied tlie proposals for development put forward by 
the various sections, and tlieir financial implications. We have already stated 
our view that the future policy of the department should be the fulfilment of 
the objectives laid down in the Saha Committee Report. Our recommenda- 
ations for additional equipment are therefore designed only to fill gaps in their 
exsiting facilities. There is no justificaion for additional buildings, except 
for an extension in the high voltage section.

251. We recommend that the Group I teaching staff ,of the Electrical 
Engineering Section, and of the High Voltage Section, should be treated as a 
single unit for teaching subjects in Electrical Engineering. We have examined 
the teaching load on the staff, and are satisfied that it should be able to deal 
with the work without hardship.

252. We recommend the following financial provision for the needs of 
the different sections—

51

N  on~Recurring—
Building (for H.V. Lab. extension)

Equipment—
H. V. Laboratory 
Power Engineering (Electrical) 
Electrical Workshop 
Mechanical Engineering Section 
Civil & Hydraulic Engg. Section

T otal

Rs.
45,0C0

4,00,000
50.000
12.000
50.000
50.000

6,07,000

Eecurring—

Additional working expenses— 
Electrical Engineering Section 
Mechancial Do.
Civil & Hydraulic Do.

T otal

10,000
10,000
5,000

25,000

3,000

Additional staff' for H.V. Section—

1 Mechanic, 4 Assistant Mechanics, 2 Helpers for the care 
of H..T. Sub-station and transmission line—Temporary 
labour for shifting conductors of transmission line

Department of Aeronautical Engineering

253. During most of the period under review, unitl February lij55 
Prof. 0 . G. Tietjens was the Head of the Department. He was succeeded by 
Dr, Dhawan, who was appointed Professor in May 195i5.



254. Tlie Institute is the only place in India where facilities exist for 
training and research in Aeronautical Engineering. The staff of the depart
ment consists of a Professor, two Assistant Professors, eight Lecturers and 
other Junior staff.

255. The department offers a post-graduate diploma course in Aeronauti
cal Engineering, of two years duration, open to gtaduates in mechanical en
gineering. During the period under review, 82 graduates were awarded the 
Diploma. Owing to the unsatisfactory prospects of employment, the number 
of students applying for admission to the course has fallen rapidly. We suggest 
that, in consultation with the Hindustan Aircraft Ltd., and the Director 
General of Civil Aviation and the Defence Science Organisation, steps be taken 
to utilise fally the existing training facilities. The Department can easily accept 
an annual admission of 20 students.

256. During the period under review, the teaching and research facilities 
of the department have been extended at a cost of Rs. 11 *4 lacs by installing, 
mainly from the designs prepared by the staff of the Department, sub-sonic 
and supersonic wind-tunnels, a spinning tunnel with a diameter of 15 ft. for a 
maximum speed of 60 m.p.h., and an open-circuit wind-tunnel, 9 ft. by 
14 ft. for a maximum speed of 250 miles an hour. The work on the last two 
tunixds is far advanced, and it is anticipated that they will be completed 
within 6 months. Some additional funds are necessary to provide the tunnels

. with instruments and measming devices, at a cost of about Rs. 1 lac. 
We recommend that this amount should be provided.

257. The staff of the department have been engaged in theoretical and 
experimental research, and 27 papers have been published. In addition, the 
department has rendered assistance to the Hindustan Aircraft Ltd., the Indian 
Air Force, and the Indian Ordnance Factories. The department has been receiv
ing technical help from Hindustan Aircraft Ltd., and there is a cordial relation 
between the technical staffs. We suggest that part-time services of the technical 
staff of the Design and Production Divisions of Hindustan Aircraft Ltd., be 
secured to assist in teaching these subjects. Financial provision for such lectures 
should be included in the working costs of the department.

258. The Professor is of the opinion that important original contributions 
can best be made by concentrating on one or two selected subjects of research, 
rather than by spreading the effort over a wide field, and he has planned his 
work accordingly. We commend his approach. In our view, the department 
should not be called upon to undertake scientific work beyond its capacity. If 
the Government of India desires to set up an aeronautical research laboratory, 
we believe it should establish an entirely separate organisation, located near 
the Institute or the Aircraft Factory. There should be very close co-operation 
between such an organisation and the department, but the latter should concern 
itself with long-term fundamental problems only.

•259. We believe it is necessary to strengthen the airframe and structures 
section of the department, and we recommend the appointment of a Professor 
of Aircraft Design. This new post should be fiUed by a person having extensive 
experience in design. An additional post of an Assistant Professor in aerô  f̂ nd
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hydro-dynamics should also be established. We recommend that it should be 
filled by a person skilled in mathematics, and with laboratory experience. As 
the two large wind-tunnels come into operation, the following additional per
sonnel will also be needed—4 Technical Assistants, 1 Mechanic and 2 cleaners.

260. We suggest that serious consideration should be given to changes in 
the curriculum of the existing two-year diploma course, in order to produce 
specialists in aerodynamics and in aeroplane structures. For the latter, we 
suggest that the admission of suitable graduates in Civil Engineei^ng should 
be considered.

261. If all the facilities recommended above are provided, the department 
should be able to accept 12 research students, all of whom should be given 
scholarships of Es. 200 p.m. All students admitted to the post-graduate course 
should also receive scholarships of this valuer The annual grant for working 
expenses of the department should be increased to Ks. 50,000.

Section of Economics and Social Sciences

262. This section was estabhshed by a Council Resolution in 1947, and
was placed under the Director. Until 1949, its activities were confined to giving 
students a backgroimd of ecoiiomics aiiid psyeJvology. In that yeai,
the Senate approved the proposal that the section should also engage in 
research, and this decision was later confirmed by the Council. The section , is 
now under the charge of Dr. Munshi, Assistant Professor of Industrial Econo
mics. The section has been publishing a monthly economic bulletin since 
January 1950, and has made researches in the fields of Industrial Economics 
and Physology.

263. The section has put forward plans for expanding its activities, and 
for its establishment as a Department of Scientific Instruction and Research. 
It was also suggested that the section should organise a post-graduate course 
in industrial engineering and administration.

264. Elsewhere in the report we have recommended that a new Department 
of Production and Industrial Engineering should be established; this in our 
view will make it unnecessary for the section to expand its activities and be 
established as a full department. We recommend, however that two research 
scholarships of Rs. 150 p.m. should be established in this section. We also 
recommend that when the Department of Production and Industrial Engineer
ing begins its work, this section should teach economics and social science to 
students taking post-graduate courses in the Deparfcment.

Department of Applied Mathematics

265. On the recommendation of the previous Rewiewing Committee, the 
Department of Applied Mathematics was instituted with provision for one 
professor and one lecturer. These two posts are vacaint bu’t we understand that 
the Professor was recently appointed and that ke shoiuldl be soon joining the 
Institute,
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266. We endorse the views of the Egerton Committee that this department 
should give service to the other departments both by teaching their students 
and by giving them assistance in their researches. In their memorandum to 
us the Senate stated that more staff should be given for this department. We 
feel that there is no case for any more staff at present, since the department has 
not even started functioning. The progress of the department, and the actual 
amount of contribution it can make, to the work of the Institute should 
be watched, for any concrete recommendation, for its expansion.

Library

267. Daring the period under review, the Library was under the direction 
of Dr. V. T. Kale, until Dr. Kaghavendra Kao, the present Librarian, took 
charge i ’-s April 1951.

268. In addition to the Cemtral Library, Departmental Libraries have re - 
cently been established, some of which contain a considerable number of books. 
Thus, the total number of books in the library is at present approximately 
20,000. Daring the period under review, about 11,700 books have been acquired 
by the Institute, of which 3,600 have been added to the main library, the others 
being held in the various departments. The library also holds about 35,500 
bound volumes of periodicals, and about 1,300 sets of periodicals. During 
tke peiiod Mndei review, SIO new periodicals have been added, and 32 discon
tinued.

269. The library is at the service of 373 students, 133 members of the teach
ing staff, and 38 members of the technical staff. On an average, about 100 
people use the library every day between 8 a.m. to 10 p.m., except on Sundays, 
when the library is open between 8 a.m. to 5 p.m.

It was suggested to us that the library should be re-housed in a new func
tional building, and that it should be given the full status of a department. In 
our view, the existing accommodation for the library is quite adequate, and 
there is no present need for the construction of a new building. The present 
arrangement for the management of the library as a section under the Director, 
with the librarian a member of the Senate is quite satisfactory.

270. The budget grant for the purchase of periodicals is Es. 23,500 per 
year, and this sum was stated to be quite inadequate. We recommend that the 
grant should be increased to Rs. 25,000. We suggest that a number of periodi
cals, which are very rarely consulted, may after consultation with the depart
ments be discontinued and more important journals purchased. The present 
annual allocation for books is only Rs. 12,500. This appears to us to be very 
inadequate, in view of the number of departments and we suggest that it should 
be increased to at least Rs, 25,000. We believe that the present tendency for 
departmental libraries to become established at the expense of the main library 
should be checked. The two main objections are that the books held by depart
ments are not easily accessible to students outside the ordinary working hours, 
whereas the main library is normally open from 8 a.m. to 10 p.m. Further, the 
growth of departmental libraries is likely’to result in an unnecessary duplica
tion of books, and to an. increase in library staff.
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271. We, tlierefore, suggest th a t books should niormally be held in the
Centr?,l Library. Bach department should, h’<̂ - \ bo> allowed to borrow, say, 
600 reference books and bound periodicals to Thu   ̂ «5ul:>-library, tlie contents 
of which should be reviewed annually. We also ■ .< t th a t copies of specialised
periodicals, in which only one department may ) i '"'^ri sted, should on rec jipt 
be passed to the department concerned for rot . v til th-- arrival of th  ; next 
issue; the previous issue should then be return (’ ‘ V le library.

272. A number of valuable pamphlets, bull;)to*).s, reprints and reports are 
being received, most of them free of cost. Tlie work o f classifying them is com- 
pHcated, as they are irregular publications, a:id litt.lo fittention has been given 
to it hitherto. We suggest that this work siKnild bti bjrought up to date. Since 
1947, this library has assisted many instit itioiis h j pr-oducing photostat copies 
of extracts from journals, the work being done by <a private photograpjiec on 
piece-rate. Since the establishment of the [NSDOCJ in 1951, the volrnne of 
this work has diminished; but suice the Institute o>jie of tlie best collections 
of periodicals in the country, we favour -;]ic contii;Hi8ition of this service, and 
we suggest th a t it should be supported by the ad(litio,n of a Alicro-fihn unit to 
the library. For this purpose, we recommeud a ])on -reo3urri]ig grant of Es. 4,000 
and the sanction of the post of a TecLnijal Assistlamt.

273. We feel th a t the salary scale 'Rs. to  the post
of a Librarian is rather low, and recommend tli;'.t it aliiould be increased to that 
of a Lecturer, namely Rs. 350—850 p.m. FurtJiej,, if the Central Library is to 
take over the care of most of the books of the fjistituite, as we rccommend, an 
additional post of Assistant Librarian shotild be sa,.nc;tiojied. We do not recom
mend any further increase in staff since we ui^dcrstauid there has been no call 
to render technical service, such as abstracting docmmentation, etc.

274. Since 1951, the library has been made respconsible for the publication 
of the Institute Journal. This seems to us appropriate,, since the present librarian 
is a Doctor of Science and has only to supervise thre work of the library. It 
should be possible for him to discharge this additiomal responsibility with the 
small increase in staff which we have recomnicnded. We see no reason for the 
revival of the Bureau of Industrial and Statistical Iniforraation, for the service 
it  gave is now adequately rendered by the organisationi in Delhi, and duplication 
is unnecessary.

The Journal of the Institvie

275. We generally agree with the views expresiseti b>y "the Egerton Com
mittee regarding publications from the Institute; inam '̂Hy—

“279. I t  has become widely recognised thatfc t3ie am ount of scientific 
literature a t present published is inordinsiteuy liarge, and we hesitate 
to make any recommendations wliich w;ou.ld inerease the volume. 
In any case, we would strongly d^'precate an y joublication of original 
work unless it is made on a iiig'i s;di'nt;,inc; lovell; and we consider 
th a t such publication is prop.^rly the fariictiiom oft scientific societies 
rather than of bodies like the Institute.,
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280. On the other hand, there is a great need to make the work of the 
Institute known to industrialists and to general scientific readers 
in India, Further, it has been suggested to us, and we agree, that 
more publicity should be given to the work of the Institute, We 
recommend, therefore, that it should form part of the function of 
the Information Bureau to publish a regular, simply written, and 
readable bulletin, reviewing recent advances in science which are 
of particular interest to science and industry in India, and giving 
information On the work progressing at the Institute. Such a publi
cation would, we believe, be a benefit both to industry and to the 
In stitu te ..,.”

276. We understand that one of the advantages drived from the publica
tion of the journal is that the library is able to obtain copies of other journals 
in exchange and free of cost. We suggest that the journal of the Institute should 
be continued but should confine itself to publishing short reports on the progress 
of investigations, together with reviews, with adequate bibliographies, of the 
results of researches carried out over a number of years in important fields of 
investigation. Accounts of new contributions to knowledge should be published 
in the journal of Scientific Societies
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SECTION IV
Financial Position 

The financial position of the Institute during the period under review and 
the financial implications of our recommendations are given in the following 
statements. All figures are rounded to the nearest hundred.

Statement I  shows the year-wise recurring receipts and expenditure for 
the years 1948-49 to 1954-55 and also includes the revised budget figures for 
1955-56. It will be seen from these figures that the financial position for these 
years has been quite satisfactory and that the annual block gfant from the 
Government proved to be adequate.

Statement I I  gives the normal annual receipts and payments based on the 
average figures for the last three years ending March 1955,

Statement I I I  gives Non-Recurring expenditure incurred during the period 
under review (1947-48 to the end of December 1955) and contains:

(а) Expenditure on Government of India Non-Recurring development 
schemes,

(б) Non-Recurring expenditure from Institute funds, and
(c) Non-Recurring expenditure from Sir Dorabji Tata Trust and Sir 

Ratan Tata charities grants.
Statement IV  gives the recommendations affecting the recurring expendi

ture of the Institute. It contains additional staff recommended and the cost 
tlaeTeof indudiiig tlie levision ot salaiy scales suggested m  specific cases; increase 
in working expenses recommended and the cost of additional scholarships. 

Statement V gives our recommendations for Non-Recurring expenditure 
for each department during the next five year period.

We recommended that the additional recurring expenditure should be so 
phased that the maximum amount of about Rs. 12 lacs is reached in the year  ̂
1960-61 and that the total additional recurring expenditure till the end of 
1960-61, works out to Rs. 30 lacs.

Statement VI shows the budget estimates for the year 1955-56.
STATEMENT I 

Recurring Receipts and Expenditure from 194S-49 to 1954-55

57

Yeaf Receipts Expenditure Excess of 
Receipts 

over 
payments

Closing
Balance

Cost of 
vacant 
posts

1948-49 14,55,600 14;32,000 +23,600 1,85,700
1949-50 14,87,600 17,13,700 —2,26,100 1,92,800
1950-51 17,11,200 15,09,200 +2,02,200 1,14,400
1951-52 18,00,600 18,41,300 40,700 67,900
1952-53 23,26,900 23,28,800 —1,900 1,72,700
1953-54 28,21,500 '24,85,400 +3,36,100 74,274 1,15,600
1954-55 . 28,11,100 25,92,800 +3,18,300 3,39,000 1,38,200
Revised 32,07,800 29,50,200 2,57,600 57,600
Budget
1955-56

(All figures rounded up to the Nearest Hundred) 
Opening balance for 1956-57 . .  2,57,600
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STATEMENT II
Normal annual Receipts and Payments for last 3 years ending March 1956

R e c e ipt s Rs.
Income from Bombay Properties 75,500
Interest on Investments 2,10,000
Interest on unapplied income ..  . .  • 32,100
MiscellaneoiLS Receipts • • 2,25,300
Grantis—Government of India . . * 19,65,700

Do. Mysore 80,000
Do. Hyderabad 17,000
Do. Madras 6,000
Do. Madhya Pradesh 10,000
Do. Bombay ..  .. 5,000
Do. ’ Travancore 5,000
Do. Uttar Pradesh .. 3,300

T otal 26,34,900

P a y m e n t s

Administration 8,42,400
Departments / Section s—

Modern European Languages .. 7,100
Economics & Social Sciences 34,^00
Pharmacology 34,100
Fermentation Technology 21,600
General Chemistry . . 1,22,500
Organic Chemistry 96,300
Biochemistry 1,28,600
Physics 84,800
Aeronautical Engineering 1,53,200
Internal Combustion Engineering 1,46,100
Metallurgy 1,03,400
Power Engineering 4,95,400
Electrical Communication Engineering .. 1,00,500
Chemical Tech. & Qhemical Engineering.. 83,000
Applied Mathematics .

T otal . .  . 24,53,300

Excess of Receipts on payments .. . .  . .  . .  1,81,600

Ot h e r  R e c e ipt s  a n d  E x p e n d it ie e

Receipts Expenditure

E. M. E. (N. C. C. ) 21,000 15,600
A. I. C. T. E. Grants Revised Estimates 1955-56 . 79,800 79,800



STATEMENT III

Non-Reciirrmg Expendilure— 1947-48 to December 1955

59

Sanctioned Total
Grants Expenditure 

till Dec. 55

(a) Expenditure on Government of India, Non-recurring Development
Schemes— ■

1. Economic., and Social Sciences Section 71,000 71,000
2. General Chemistry Department .. 2,35,000 2,37,000
3. Organic Chemistry 1,33,000 1,31,900
4. Department of Chemical Technology Ciiemical ,

Engineering 2,45,000 2,41,900
5. Biochemistry including Fermentation Techno

logy and Pharmacology .. 6,15,000 5,12,800
6. Physics 4,00,000 4,00,000
7. Aeronautical Engineering 14,40,000 11,74,200
8. Internal Combustion Engineering . . 6,40,000 6,52,500
9. Metallurgy Department .. 5,30,000 5,29,000

10. Power Engineering Department (Inch High i;20,29,900 1,17,08,700
Voltage Labs.)

11. Electrical Communication Engineering 8,00,033 8,23,700
12, {a) Overhauling unserviceable articles 1,50,000 1,49,400

(6) Overhead distribution 3,08,000 3,40,100
(c) Rewiring Chemistry Department 92,000 1,03,300

T otal 1,76,88,800 1,70,76,300

(6) Non-recurriiig expenditure from Institute Funds—

Sanctioned Grant . .  . .  4,08,600
Amount spent . .  . . . . 3,70,500

(c) Non-recurring expenditure from Sir Dorabji Tata trust and Sir Ratan Tata 
Charities Grants—

partment 1,15,000 95,500
2. Internal Combustion Engineering Department 1,15,000 64,900
3. Metallurgy Department .. 30,000 30,000
4. Physics Department ..  , .  . . 40,000 40,000

T otal 3,00,000 2,30,000

Closing Balance on 31st March 1956 10,568



Recommendations affectitig the Recurring exjperditure of the Institute

STATEMENT IV

A. Additional Staff

SI. No. 

1

Department/Section

2

Designation

3

No. recom
mended 

4

Gr o u p  I  S t a ff

1 Administration (for the Senior Scientific Officer
Central Instruments and (Rs. 600-40-1000) 1
Services Laboratory). Scientific Officers Rs. 350-

850) 2

Technical Assistants 8

2 Physics Lecturer 1
Inorganic and Physical Assistant Professor 1
Chemistry Senior Research Assistant ]

3 Organic Chemistry Lecturer 1

4 Fermentation Technology Senior Research Assistant 1
Section.

5 Metallurgy Assistant Professor 1

Technical Assistants 2-

0 Aeronautical Engineeriiig Professor 1

• Assistant Professor 1

• Technical Assistants 4

7 Library Afcsistant Librarian 1

• Technical Assistant 1

Annual cost of the above Group I Staff including D. A. Rs.
and P. F. contribution . . 2,04,887

Co»j of Revision of salary scale for the Librarian 1,476

T otal fo e  G r o u p  I Sta ff 2,06,363
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1 2 3 4

Gr o u p  II STArF

1. Administration:
(a) C entral Store L. D. Clerk 1

U. D. Clerk 1
(6) Central Instruments and Principal Glass Blower (Es.

Services Laboratory 250—500) 1
Senior Glass Blower Labo
ratory Assistant 1

(c) Central Workshop A grade mechanics 3
L. D. Clerk . .  * 1

2 Organic Chemistry Laboratory Assistant 1
3 Biochemistry/Pharmacology Animal House Attendants 2

Laboratory Assistant 1
4 Fermentation Technology Laboratory Assistant 1

Section.

5 Power Engineering Mechanic 1
Assistant Mechanics 4
Helpers 2
Temporary Labour Rs. 8,000

per year

6 Aeronautical Engineermg Mechanic 1
Cleaners 2

Annual cost of above Group 11 Staff inrcluding D.A.

and P.F. contribution . . Rs. 53,445

T otal Cost of A dd itio n a l  S taff Rs. 2,59,808

Say Rs. 2,59,800

B. Increase in working expenses of the departments Rs. 1,41,900
and administration.

G. Annual contribution to qiiadrennial repairs to roads Rs. 30,000
and buildings.

D . Il|iscretion^ffy Grant with the Director (average) . . Rs. 1,50,000

B. Additional cost on scholarships recommended Rb. 6,41,300
T otal B, C, D a n d  E Rs. 9,63,200

U ltim ate  T otal A n n u a l  K ecurring  Cost Rs. 12,23,000



62

STATEMENT V

Recomvmndatims for non-recurring\ expenditure

Building Equipment Total

A. Administra'cion and Central Facilities

1. Hostel improvement and
auditorium

2. Staff Common Room .,
* 3. Black topping of main roads

and repairing of others . .
4. Caatial Instruments and

Services Laboratory
5. Central Glass Blowing Shop
6. Central High Vacuum Ser

vice Unit
7. Central Workshop

B. Departments and Sections—
, 1. Department of Physics

2. ■ P^artm ent of Inorganic and 
Physical Chemistry

%. D ^artm eit of Organic Che
mistry

" 4. Itepaitment of Bio-Chemistry
5. Feimentation Technology

Section
6. Bepiaitment of Chemical En

gineeririg
7. Depajtment of Internal Com

bustion Engineesring
8. Department of Power Engi

9. Deparfem^t of Electrical Com- 
Ewpdeat^il Engineering ,

Rs,

10,000

1,50,000

Rs.

50.000

3,00,000
40.000

1,00,000

45.000

40.000 
1,00,000

2,00,000

1.40.000

30.000 
1,00,000

3.00.000

1.00.000

70.000
40.000

20.000

50.000

1.50.000

5.62.000

50.000 
2,00,000

1,00,000
4,000

T otal

Say

Rs.

80,000
10,000

65.000

3.50.000
1.40.000

30.000 
1,00,000

3.00.000

1.50.000

3.70.000
80.000

20,000

50.000

2.50.000

6.07.000

90.000
3.00.000

1.00.000 
4,000

30.96.000 

81,00,000



STATEMENT VJl
r» /•-•»-» • » . ' f  T > . . . -----

Summary of Becdjpts and Payments

Receipts
Budget

Estimate
1955-56

Payments

Part I Recurring
Rs.

Pat I Recurring Rs.

1. Endowments .. . .  2,90,300 1. Direction
2. Grants from Governments . .  22,22,000 A. Council and Establishment 6,42,810
3. Interest on other investments 28,800 B. Works and Maintenance 2,39,370
4. Miscellaneous Receipts . . . .  2,59,000 C. (i) Hostel 55,420
5. E.M.E. Section—National Cadet Corps . 28,200 {ii) Gymkhana

(m) Tata Memorial Sports Club ..
I). Library . .  . .  . .  . .
E. Modem Europea.n Languages . .
F. Economics and Social Sciences Section
G. Pharmacology Laboratory ..
H. Fermentation Technology Laboratory 
L Power and Maintenance
J. Pump House . .
K. Gas House
L. Central Stores . .  . .

2. Department of General Chemistry . .  . .

9,420
2,280

86,500
7,850

34,570
38,600
26,300
88,700
44,860
20,540
17,680

1,33,620
3. Department of Organic Chemistry . . 1,05,430
4. Department of Biochemistry , . 1,33,510

Total Receipts Part I . .  . 28,28,300 5. Department of Physics
6. Department of Aeronautical Engineering

99,760
1,74,400



STATEMENT Y l—contd.

Receipts
Budget

Estimate
1955-56

Payments

Opening Balance , .

Part I—^Receipts plus Opening Balance

2,97,604 7. Department of Inte'mal Combustion Engineering
------------  8. Department of Metallurgy .!  . .  ‘ .
31,25,904 9. Department of Power Engineering—

(а) Head of the Department
(б) Electrical Engineering Section . .
(c) Mechanical Engineering Section
\d) Oivil and Hydraulic Engineering Section
(e) High Voltage [Engineering Section

10. Department of Electrical Communication
Engineering

11. Department of Chemical Technology and
Chemical Engg.

12. Department of Applied Mathematics
13. Provident Fund Contribution
14. Lump sum provision for conversion of Research

Assistants from Junior to Senior
15. E  Sectimr-- Îa4icHBal  ̂ Coips

Total Payments Part I 
Institute Oapital SKpeiiditure

Rs.
1,46,250
1,17,960

26.440 
1,52,360 
2,06,230

83,600
66,970

1,17,040

1,05,260
18.440

28,200

30,30,370
30,30^70



A PFBO TIX I

M. List of members of the G<ntrt cmd Oomydl who9€ viem  imr^^c^ismed 
through c&ffespcmdmcerrrr-

Dr. R. A. Kraus 
Dr. B. N. Ghosh 
Dr. N. R. Dhar 
Mr. A. N. Khosla 
Dr. G. S. Mahajani 
Dr. H. J. Bhaba

IB, List of persons other than the mmhers of Qmrt, Cou'tml m i %t€̂  
whose views were obtained throiigh correspmidence—
Dr. P. Nilakantan
Prof. Srinivasan
Dr. N. Anjaneyluw
Dr. D. P. Antia
Mr. P. Kutar
Mi . Kanwar Sain
Brig. B. D. Kapur
Dr. B. C. Guha
Mr. B . Natamyjan
Dr. Mata Prasad
Mr. Tirutnala Iyengar
Prof. T, R. Seshadi
Dr. f i . jL. Eoy
Dr. iDayft Swarup
Dr. V. Subrawnyan
Dr. B. Mukerji
Mr. Jagedeesh Prasad
Mr. P: Mukerji
Lt. Col. B. M. C3tia,liavaEti
Dr. Whittakar
Prof. B. Sen Gupta

(C. List of persons interviewed by the Committee-—

Mr. N. N. le n ^ r  

Prof. N. R. Dhar 

Mr. N. Srinvasan 
Dr. Y. S i^ fti^anyan  

Pr.
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AlPfBNBIX II 

soh&nm sfomored by GtUside, 0  the Institute

Serial Title of the scheme Bepartment/Iafeoidteiy
No.

I. CouBcil of Scientific & Industrial Research
(C.S.I.B.)—
1. k%Q Determination of Rocks .. .. Physics
2. AnalogueCoinpute*of etc, .. Physics

X Cultural Experiments on Patchouli .. Organic ChemBtqr
4. Vitiamin ‘A’ in Fishes .. .. Biochemistry

5. Physico-Chemical Studies in indigenous Biochemistry
i^teias.

6. Biosynthesis of Vitamin B Complex .. Biochemistry
7. MeiDtrical Resistance Strain Gauges .. Metallurgy

9. lle c tea l & Mechanic  ̂ J*lopertiei8 of
Aluminium-rich alloys .. Metallurgy

9. Studi® on the of precipitation
S. Aluminium, etc. . . Metall̂ i*  ̂ ,

10. Hot air engines and their development iBtemal Gamba«tiitta
Engineering. 1 ‘

11. Design of transient analogue computer, PoweB ^ginee^*^
(Electrical

12. Experiments for design of cavitation
tunnels .. , .  .. .. Power Engineering

. (qiyr&.Hyd.^^.)
13. Study of the behaviour of 0ils under

heavy machine fotmdation (New Scheme) Do.
14. Centrifugal pumps research, etc. (N6w

Scheme) .. .. .. Do.
16. Study of techniques for wind tunnel tests ’

(New Scheme) .. .. .. * Aeronautical

II. Indian Council of Agricultural Research
(I.CJl*R.)-

1. Micro-flora of Soils .. .. .. Fenmntatibn.
2. Sewage Farming . .  Biochemistry. . < ^



APPESTDIX il-owi*?.

Seririail Title of the schemd 
m o .

Bepartment/LaWatoiy

III. . Iindian Council of Medical Research (LC.M.R.) .

1.. Malaria Scteme Pharmacology

2.. Intracellular distribution of vitamins .. Biochefldist^ ,

IV. J DJepartment of Atomic Energy (t).A. E.)

1.. Separation of hafoium fix)m zirconium ., Metallurgy
‘ 2.. Heat trai sfer to run gas turbine, etc. . . Ijiternal Ctejaabiistioii Engg.

V. GGo)vernmetit of Mysore—

11 iNutrition of silk-womi .. . Permentatioii Teeh.

VI. il KCirloskar Oil Engines Ltd., Poona—

11 iKirloskar Oil Engines .. Internal Combugtion
Engineering.

VII.[. (Champion Reef Gold Mines—
11 Wire-Rope Testing Ciw. & Hyd. EngineeriMjg.'



indu stria l (^ s  Turbmes

We tmdeiyiand tliat very large sums of money have been earmarM. for 
63i tffdu&tfial as oppog^ to aircraft; gas tnibines and that fe tiaise 

aboQt two lakhs have been to be installed n ^
Depaftment of I.C. Engineering. We find it difficult to understand—

(1) What usefiil purpose the industrial gas turbine is likely to#ttMJ 
in  ̂ ^

(2) What precisely is the mature’of «eseait5h contemplated! I i f « 
research into juch vital general problems as heat transfer, li|at 
resistfe% mateWals, coinbtistioii of indigeaous fuels etc? If s<; tKy 
l»*lijeii% i& îmdand €8« b̂  fe8*imed atvery li^ee^ta» cos<-litd 
with the minimum of additional equipment. Or, is it a researd iiia  
the very im plex mechanical problems of turbanes and ccxmpBis  ̂
involving constant re-design and re-construction? If so alaage 

1 aiBiital^ costly equipment will be necessary together wif̂  %e 
services of a madune shop with tooling capable of handling the’fidiiî  
intractable materials required h t  hî h temperatmjpe working

^  m echitii^^de of the problem a vast ajuount <of Eesearol^l̂  
developmentilWil̂  yii'«iready been carried out in Europe and America dufitg 
the last 20 years, the results of which are all available to India througil^e 
Rational Gas Turbine Establishment in England and î uDOû  many oti^  
seiMfeesJta well.

We understand that the principal demand in India is for small power 
ran^ng from two to about 30 horse power, for use in villages where electw^ 
is not yet available, by far the main requirement being for engines of lessfchah 
ten horse-power. On purely theoretical grounds the gas-turbine presens an- 
attractive picture but the mechnical problems involved are very formidablf and 
become the more difficult the smaller the unit. It is difficult to conceive cf the 
possibility of making gas turbines of such small power as these, such a tuifeine 
would probably have to run and that with very fine working clearances at a 
speed of the order of 50,000 to 100,000 K.P.M. (depending upon the numter of 
stag«i) and the mechanical problems involved in the way of dynamic balaming, 
governing, design, lubrication and cooling of bearings, distortion and real- 
alignment due to unequaf temperature distribution, the development of i|)eed 
reduction gearing to deal with these enormous speeds etc. would seem fe be 
almost insuperable, while at best such a costly and delicate machiae w)uld 
require a highly skilled operator, and unless a really efficient heat exchangar be 
added, it could run only on a refined liquid fuel, and that at a fuel consumjtion 
of probably more than double that of a corresponding piston engine. It has 3e^ 
«uggested that small industrial gas turbines could operate with soKd fuel thnu^ 
the medium of a heat exchanger that this will involve some appalling probJsmB 
in the way of sensitive temperature control imder varying load conditions*



’ Tllie claim that the gas tiarbine requires no water for cooling is-not a veiy  
conwimcing one, for the small piston engine can always be made in tbe air <X)oled 

versidom or with a closed circuit cooling system. In any case in completely water
less I areeas tliere can be little use for a power plant of any kind.

*
' It: has been suggested also that since India will shortly be making gas tur- 

biness ffor jet pTopdled or turbo-propeller aircraft, tbe experience gained from 
reseaarcsh on small industrial gas turbines will be very valuable, but the resemb
lance,e Ibetween a ligbt aircraft turbine of several tiiousa.nds cf horse power and 
a smaalll industrial turbine of 50 H.P. or less is so remote and the oj)erating con- 
ditioDnss so widely different that"very few of the major mechanical problems are 
comnmojn to both— âs well to argue that “research” on the mechanical feature s  
of a . miotor-cycle engine would be applicable to a main line d i^ !  locomotive.
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APPENDIX IV

EsimcUe of Equipment require J>or the Central Qlass Blowivtg Mop

Stocks of ̂ ass^ aiid otli^ msteials , .
Ordinary beitclies, bloiŝ j>î 8 and band equipment
Lathes (minunmn 3): 1 krge, 1 small, higii qua;litj, 1 Small second 

quality, ail complete with accessories
Aimealn^ Ovens: 1 large, 2 small, 1 vCTticat . .
Diamond sawing, milling and drilling equipment
Carborundum stopcods: and plate grinders
I^chanieal pump for general purpose pumping plant ..
Spot welders and small metal working equipment
H«I’. heating equipment ,.  
Evaporation plant for aluminising nmrors etc.

SundriiM to include strain viewer, etc.

About
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