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;;mPom' OF THE REVIEWING COMMITTEE OF THE INDIAN
INSTITUTE OF SCIENCE, BANGALORE

1. We, the members of the Reviewing Committee of the Indian Institute
af Bcimce, Bangalore, have the honour to submit our report.

2.The Committee was appointed by the President of India in his
capacily as the Visitor of the Institute, and in exercise of the power vested
.in himunder Regulation 271 of the Scheme for the Administration and
Mamagment of the properties and funds of the Institute. The Committee
oonsiskd of—

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

. ‘Sir Harry Ralph Ricardo, F.R.8., Consultant to
the Government of U. K. .. . Member.

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

“'Dr. 8. R. Sen Gupta, Ph.D., M.I.LE., Director,
Indian Institute of Technology, Kharagpur .. Member.

Mr. M. Hayath, M.LE., (Electricity), 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. The terms of Reference to the Committee were:

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

(t) to report on the progress made in all new departments at the
Institute;’

{i4) to examine the work of each department in respect of;
(a) the extent and quality of research work; and
() the development of team work in research;

(#2%) to examine the work of the Library;

() to consider the formation and grouping of sections within the
various departments, and the extent of co-operation and eco-
ordination amongst the various departments; and
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(v) to make recommendations in regard to the possibilities of fuurther
effective collaboration among sections and. departments in 1 their
research activities.

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

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

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

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

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

(7) To consider the financial position of the Tnstitute in the Yight of f the
Committee’s own recominendations.

. (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 circular 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 commentt on
the working and progress of the Institute during the period under review (19448
b5). Their views were sought, in particular, on the policy 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 represernta-
tives of students, through correspondence, personal interview and informal ¢ dis-
cussions. Appendix I-B gives the list of persons, other than the members of f the
Court, Council, and staff, who responded to the circular letter and gave thheir
opinion about the work of the Institute, while Appendix I-C gives the namess 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 ¢ de-
partments of the Institute, the library, and the Central Workshop, and visitited
the students’ hostels and gymkhana.
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" The authorities of the Institute supplied the Committee with the follow-
ing douments:—

(2) Brochure of the Institute (1938-—48) giving a historical note on its
origin and development.

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

(¢1z) Court Proceedings (1948—55).

(tv) Council Minutes (1948—5b).

(v) Finance Committee Minutes (1948—55).
(v} Annual Reports (1948—355).

{vwe) Regulations and byelaws of the Institute.
(visr) Budget of the Institute (1955-56).

(¢2) Financial statements of Capital and other expenditure from 1948
to date.

& We wish to express our grateful thanks to the authorities and members
of thestaff of the Institute for the kindness and courtesy shown to us, and for
the oyportunities 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
us acquire information which has broadened our outlook and been of service to

us inour work.

" & We are greatly indebted to the Secretary of the Committee, Mr. D. V.
Naraimham, Assistant Educational Adviser (Technical) to the Government of
India for his able assistance in various ways, especially in the preparation of the
repox. We record with great pleasure our high appreciation of the manner in
whicl he carried out his duties and assisted our relations with all concerned.

J. C. GHOSH,

Chairman

HARRY RALPH RICARDO,
Member

C. F. POWELL,
Member

8. R. SEN GUPTA,
Member

M. HAYATH,
Membe
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SECTION 1
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 aa greai
increase in the scope of industry, power production and other aspects 3 of the
national economy; that these developments involve much greater emplooyment
of science than in the past; and that, clearly recognising the role which thhey are
to play, the Government of India has shown itself a willing and geenerous
patron of science and technology. It is of great importance for the welflfare of
science in India that these favourable conditions are maintained. It is thaerefore
very desirable that it should be manifest that the great expenditure oon the
Institute, made hitherto from private and public funds, is fully justifie¢d.

11. Our investigations have led us to the view that the coming quinnquen-
nium should, broadly speaking, be a period of consolidation in which thee faci-
lities already provided are more fully employed. With this in view, we ssuggest
that, compared with past practice, more of the available funds should be speent on
students and staff, and less on buildings and equipment.

12. The Egerton Committee was of the opinion that the Institute sshould
continue to develop as a higher technological institute, principally occicupied
with post-graduate teaching and research. We have examined its impliczations
in the new situation which has developed in the seven yesrs since thhe last
reviewing committee met.

Proposed increase tn Number of Students

13. The technical and industrial development of India makes necaessary
the training of large numbers of scientists and technologists of all t types.
The provision of most of these highly trained personnel, many of whonm will
ultimately fill posts of responsibility, is the duty of the institutes of Whigher
learning and technology. '

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

15. These considerations give particular importance to the question ¢ of the
aumbers of students being trained in the Institute on the one hand; and oon the
other, to the questions of co-operation and co-ordination among differernt 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 exxisting
in the Institute, we were rather distressed to find that in nearly all departwments
the number of new students has tended to decline in recent years, and we haad the
general impression that the Institute is relatively empty.
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17. We have reached the conclusion that there are two principal reasons
for he failure of the Institute to expand. First, the value of the scholarships
offeed has not been sufficient to attract enough young people of ability; and
Secadly, 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
beeiso large that it would be a false economy not to provide additional funds
whih will ensure that the facilities for research thus created are fully employed
by te 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,
" theireed for trained personnel is already so great that they can be immediately
absrbed 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 cher 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-
vidag them for industry and education when the need arises; but if they are
fraded in substanticlly greater numbers than at present, and we think this
wotd in general be a wise course, it may be necessary for special provision to
be nade for their useful employment in the early years of their careers.

- 20. The advantages of increasing the numbers of students are not con-
find to the fact that the expensive technical facilities would thereby be more
_full utilised. We believe that the whole tone of the Institute would be greatly
imyoved if there were many more young people actively engaged in training
andresearch within its walls.

21. With these considerations in mind, we have recommended substan-
. tialincreases in the number of students in most departments, together with
- certin financial and other provisions necessary to make the proposals effec-
- #ive We have also made recommendations for changes inthe nature of the
conerments by the Institute. The Institute will only flourish if it attracts a
coniderable proportion for the most able young people in India, and provides
an atmosphere conducive to their intellectual development and technical
.trading.

Increase tn the Technical Resources of the Institute

22. In considering the plans for expansion of the different departments
‘wesuggest that it would be timely to give particular emphasis to the follow-
inmpeonsiderations.

, In the past, most instruments of research have been imported into
. Inda from abroad. Few were made within the country and, in the absence of
a eveloped industrial base, even the primary materials from which they
miht have been constructed were often not readily available. These features
haeled to a situation in which there 1s a tendency to think of research in terms
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of taking observations with eonventional instruments rather tham of dlevvelop-
ing new instruments and methods. We believe, that, at the presemt t time,
there are substantial reasons for giving particular attention to the ldatter,
especially from the poiut of view of strengthening and widening the igeeneral
seientific resources of the country.

23. -The experience of Europe and America shows that, apart froom1 bril-
liant and isolated special fields of investigation, a country can be scienttififically
strong only if it is served by a strong industrial base; and that the indlusistrial
base cannot grow effectively, in modern conditions, unless it is propertly 7 sup-
- ported by an adequate educational system which trains technicians aanad re-
search workers of good quality and in sufficient numbers.

24. A number of factors contribute to this result, two of which maay be
cited in illustration. In a country without modern industry, if equipmerent is
purchased abroad, repairs and replacements can usually be secured onliy ¢ after
long delays. Such delays can be very detrimental to the progress of an inwesistiga-
tion and to the morale of the investigators. Secondly, an investigatcor r will
commonly not be able to call upon the special skills and experiemce avraililable
in an industrially advanced country for the solution of particular probllepms—
his technieal resources are therefore correspondingly restricted. Reeliancee uupon
instruments purchased abrosd, produces an attitude towards thesm moore’e re-
mote and less resourceful than if an investigator is himself divecthy coniceRined
with their design and construetion.

25. These considerations have led us, in a number of instances, to mweccom-
mend provision for special facilities for instrument design and comstruc:ticion—
for the extension of the technical resources of the Institute,~rather than ffor)r the
purchase of instruments abroad. Thus, we have recommended that sectitions
for glass-blowing and for instrument-making should be establishedl. It: seseems
to us essential that, in view of the developmentof the wireless indusstryry in
India, there should be a number of institutions fully equipped for the mrmost
advanced practice in glass-blowing and high-vacuum technique. {Such piprac-
tice is of great importance for a wide-range of modern researches, inclludding
several being pursued in the Institute. Some of the personnel traimed im thhese
methods will eventually become available for the industry.

General Appraisal of Work of Departments

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

Our terms of reference direct attention to the important quesition of ¢ col-
laboration, and this bears on the work of the Institute in a number of “warays.
In the first instance, it is important in considering the plan of work in a paarti-
cular department. In Europe and America, there has been a marked chamange
in this respect in the past thirty years. At the beginning of this periiod, exxpgperi-
ments were commonly carried out by scientists working individwally onr mn
small groups. In some laboratories with established schools of rese:arch, thhese
experiments formed parts of a single pattern of investigation; in orthers,, tithey
were unrelated to one another.
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Z. In the years which have followed, there has been a marked tendency
for celaboration to increase. This has sometimes followed from the greatly
incremed complexity of instruments and techniques; because of these com-
plexities, an effective collaboration has to be established in order to make an
imporant contribution. But even when it has not been called for by technical
consicerations, collaboration has often been found advantageous by increas-
ing the weight of the attack on a problem, and the corresponding speed of
advarnce.

B. The urge towards collaboration varies widely among the different
scienes, 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 peple working individually, and that there would now be considerable
advantages in reducing the range of interests. We suggest that there should be
a conrcious effort to concentrate more people on a smaller number of the most
promzing subjects. This will permit a much greater concentration of effort
and a better chance of making a substantial contribution.

- 2. The growth of collaboration brings with it certain difficulties in re-
lation to the award of higher degrees. Traditionally, for example, the award
by Universities of the Ph.D. degree has called for a thesisin which the contri-
butioss of a candidate to the advancement of knowledge can be clearly dis-
tinguihed, and his capacity for original investigation assessed. When work is
dcme n collaboration, a difficulty arises that it is frequently not easy to dis-

8h the precise contributions, especially of ideas and innovations, of the
indivilual members of a team. Ideas may occur in the course of, or as a
result of discussious to which many of the members may have contriblited,
so that the assessment of individual capacity is made more difficult.

3. 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
safegrard its standards, ari examining body should be prepared to modify its
regulations, if necessary, to take account of the changing conditions of scienti-
fic work. 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 o test their capacity to overcome difficulties when working - alone.
Buch s minor investigation may be submitted as part of a thesis, in addition
‘$o matter describing more important work done in collaboration.

*17 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 keen 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 servomechamsms, on
eIectr(mc computation and oh materials.

' While there is much to be said for collaboration hetween departments and
we should like to see it develop, the experience of other countries suggests that
there are certain dangers in planning ambitious research’ in the absence of
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practical experience in the subject. Large scale research projects, whicch: appea
at first sight reasonable and attractive, and on which large expemdliture i
made, have often proved sterile and unprofitable in practice. In -owr view
the proper course is usually to approach a new subject in a modestt way. 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 prommisce.

32. To allow for the financial support of promising new developrmesnts, w
have recommended the provision of a large grant to be placed at the dlisgposal o'
the Director, some of which may be utilised for this purpose.

In order to encourage friendly contacts between members of® dlifferent
departments, we have recommended the provision of certain amenitiiess withir
the Institute.

Choice of subjects for research

33. The character of subjects chosen for research has an importamt Ibearing
on the work of the departments. Partlcularly at the present stage cof’ Tndiar
development, a wise choice in this matter is of great importance. The 1nesed is tc
build up a well trained body of technical personnel, well grounded in1 method:
of ressarch, and confident in their ability to solve concrete problems.. Iin order
to serve thig end, it is desirable that the research activities undertakesn PShould
if brought to a successfal conclusion, represent a substantial contritbuitich b
the subject. But we would attach partlcular importance to the work theiing Wel
done and brought to a successful conctusion.

34. In research, success cannot be guaranteed, but we would prexfeir to sce
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 work 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, ttheerefore,
suggest as a general principle for consideration, but to which theree mmay be
_exceptions—(a) a limitation of the investigations of a department to a. fesw well-
“considered themes; (b) organisation of groups of researchers for the atttack on
these problems, who work in collaboration and who are thoroughly ffamiliar
with the basic experimental resources of the subject, and technically eqquipped
to enlarge them, if necessary. We may emphasise that we regard it as palrtucularly
important in India, at the present time, that research students in alll cdepart-
ments should be prowded with ample opportunities to get practical exxprerience
in all the mechanical arts employed in the work. It would be difficultt tw over-
estimate the importance of students making things themselves.

Relations with Industry

35, From its first beginnings, the aiin of the Institute has beem tto con-
tribute to the development of industry in India, and this has frequemtlly been
reaffirmed. In this connection, it is & matter of urgent importance to» imnprove
the mutual understanding between scientists in industrial establishmemts on
the one hand, and those in academic research institutes, on the other.. Iif there
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isa prower integration in this respect, the common resources of knowledge and
ekperierce are available to both; otherwise much valuable time and money may
be wastd through a lack of co-ordination. Such connections, personal and
organis¢ional, form the nervous system of the body scientific of & country, and
its healh and strength play a de(nswe part in the effective functioning of the
whole oganisation.

36.1t is quite understandable that the practice of different departments
of the hstitute in this respect is widely different. Some have found adequate
fields o research in fundamental scientific studies which have grown out of,
and arcclosely related to, practical problems arising in industry. In others,
related ;0 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 gret advantages which can follow, we believe that heads of departments
should ake painsto promote close relations with industry whenever it appears
approprate. It is a common experience in other countries that such connections
do not rrive antomatically but have to be worked for. Industri: lists without
practicd experience of the value of research, tend to regard it as intellectual
exercisewith no serious interest for men of affairs. On the other hand, academic
smentlss often take too little pains to make clear in simple terms the practical
Qo,nseqvnces which may follow 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
should nsure that a part of the effort on research in his department should be
dgvotecto 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 inustry.

..~ 38 In some instances, it may be possible to find suitable subjects, of a
lgng-rage character, in problems of interest to the Council for Scientific and
Industial Research (C.S.I.R.), The Atomic Energy Department, the Indian
Qounci for Medical Research, the Indian Council for Agricultural Research, or
other lesearch Organisations. Such investigations could take the form of”
sponsoed research, the cost of which would be met by the interested organisa-
tion.

" 39 Since the Institute is responsible, together with other educational
ablihments, for training the technical personnel for industry; it should
cpectto receive support from industry. Such support may take a wide variety
of forms, but, as an illustration, we may cite an example concerning the Power

Bpginering Department.

40 Difficulties have recently been metin finding men of sufficient expe-
wce ot the staff of this department, and approaches were made to a number
_powr-engineers to persuade them to assist by giving courses of lectures. A
tnma 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
r thestudents of this department than a few talks from such men, dealing

With th practical problems with which they are faced, and how they are meeting

i
3t
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41. As a practical step in improving the relations betweem the 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 caarefull;
chosen topics, on the model of those held in Kharagpur and elsewhere. FFurther
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 connectiom hbetweeen the
Institute on§the one hand, and Government Departments and Imdwstry 7 on ti
other, we think it should beone of the principal duties of the Directonr to bc
well-acquainted with all the main lines of scientific development iin the
(country; see also § 99).

Orgamisation and Administration

43. We have considered the organisation and administration of thee Insti
tute, and have suggested a numbe: of modifications designed to :serve thhe prin
ciples set out above. In particular, we have proposed a number of channges in
the composition of the Court and Council which are designed tio improove the
relations of the institute with the Universities, Industry, Cemtral Réesearch
Institutes and Departments of Government. We have also recommennded a
certain delegation of responsibilities by the Senate to the Faculbies, in obrder tc
lighten the burden on the Senate, and to allow the Faculties a. useful f field ot
activity.

44. We have also considered the responsibilities of the Directior anad have
reached the conclusion that the time has come when this office showuld bbe sepa-
rated from that of the Head of a Department:—

For some years, the responsibilities of the Director have been rrapidly
increasing. He now has a heavy load of day-to-day administrattiom; he 3 should
be deeply involved in the public relations of the Institute; we are now proroposing
that he should have the responsibility for the Central Instrumentts and SServices
Laboratory and that he should have at his disposal substantial sums delesigned
to further developments of projects of timeliness and promise, @s they ¢ appear
within the different departments. This requires that he should be well acquuainted
with the work of all the departments, and should know the indiwidual maembers
of the lecturing staff. We believe it is also very desirable thatt he shoould be
closely acquainted with the principal problems associated with thie develolopment
of education and industry within the country, and this would malke detesirable
his membership of several national committees.

45. It seems to us that it is unreasonable to expect a single: person t to dis-
charge all these responsibilities adequately, and at the same ttime to 1 act ag
professor in a department, and engage very actively in research. Certairinly, it
would seem almost impossible for him to have an active and creaitive intewerest in
his own researches, and also to be able to devote serious attention fto the delevelop-
ment of the Institute as a whole.

46. In thesé:circumstances, we suggest that, like the Vice-chancelldor of a
University, the Director of the Institute should be relieved of the responsilibilities
of a department so that he may be able to spend more time: om nnore ggeneral
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duties the successful discharge of which are vital for the life and progress of
the Intitute. 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 deeply interested in the progress
of sciexce and industry within India. Such a man would find his reward in
the suwcess of his colleagues, which would owe much to his timely encourage-
ment ind support.

4. We have received a number of complaints, from the heads of depart-
mentsand others, that the forms of administration are unduly cumbersome. It
has bexn suggested that the work involved takes up so much of a Professor’s
time tiat his academic and research work suffers. This problem is now met
in scietific institutions throughout the world, and there are, in our opinion,
two apects to be considered. In the first place, most scientific institutions are
now sich complex organisations, with such large budgets, that proper esti-
mating 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 deeiled administrative work necessary for the successful operation of his
department to the senior members of his staff; they can gain much from the
experimce, and there would be a corresponding relief to the professor who
would be left with the final responsibility.

48. In addition, however, it has been suggested to us that it should be
possibe to make simplifications in the rules and procedures operating within
the Imstitute, so that the administration may be more flexible, and in this
connedtion, we have made a number of concrete suggestions. We are also in
agreenent with the view that the rules and procedures relating to such matters
as fimncial 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
competerce of Council of the Institute, and we suggest that it is the appropriate
body o consider the question and to take necessary action.
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SECTION II .
Work of the higher Authorities of the Institute

The Court

49, The principal responsibilities of the Court are to review the activivities
of the Institute annually, and to ensure that the Institute retains close comnnec-
tions with Science and Industry throughout the country. Another of its immpor-
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, memberers of
the Court have not all taken a sufficiently lively interest in the affairs ofof 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 pgpartly
due to inadequate representation of the Universities and Industry on the Cdourt.

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 work obf the
Institute, and the facilities existing in it, are not sufficiently well known tao 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, sugggest
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 representaative
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 I long-
range projects of material benefit to the country. This requires an intinmate
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 futiture.
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 representatative.
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 v were
initiated or considered by a Joint Standing Committee of the Court and Counncil.
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. Moost of
the members do not, therefore, have opportunities to gain enough first haand-
knowledge of the working of the various departments to enable them to copntri-
bute effectively. We suggest that the Institute should have an open week bewefore
the annual meeting of the Court, during which the Institute may be visited, k both
by members of the Court and the General Public.
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“TheCouncil

35. The present constitution provides for 17 members, including 3
nomaees of the Central Government, and 2 representatives of the Indian
Univrsities. In view of the increasing participation of the State in Industry,
and ‘he 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
threc only, as at present.

6. We are recommending elsewhere in the report that the Institute
shoul be empowered to grant degrees. This may imply closer co-operation
withche 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
Comaission.

7. 1t was represented to us by the Senate that the Faculties should be
abolihed, and that, in place of the two Deans of Faculties, four Professors
Yhoull be included in the Council. We do not support the aholition of faculties.
Ther are already three members of staff on the Council—the Director and the
bwo Jeans—and this representation should, in our view, be adequate.

8. As a measure for simplifying the financial procedure, we suggest
that he grant for the working expenses of a department should be accounted
for mder only the headings, (¢) Apparatus and Equipment (b) Consumables
and fontingencies. The amounts allocated for study tours etc., may be trans-
ferrec to the General Heading, and the requirements of each Department in
this espect should be decided by the Director.

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

Senat

6. We find the present Constitution satisfactory and recommend no
_—ang. In regard to the functions and duties of the Senate, however, we re-
Fmnend some delegation of its duties to the Faculties as shown below.

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

‘:Eaculies
E @. Ttis generally agreed that the Faculties have found little useful activity

y the past quinquennium, and this has led to suggestions for their abolition.
we agee with the Council’s view that the Faculties, as the only bodies on which

3/94Tof Edu.
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the voice of the younger members of the staff can be heard, should be Hept alive
and made active. Delegation to the Faculties of some of the dwuties 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
admrission of candidates is the proper function of the Faculties; ‘this dlutty, now
petformed by the Senate, should be transferred to them. The Fiacultiies; should
also be given the responsibility of recommending the names of cexaminers
for sppointment by the Senate. The Assistant Registrar may be rapjpointud
Secretary to the Faculty ex-officio. The Registrar has many wespomsiibilities
and delegation of some of them to the Assistant Registrar wouldl be dlesiirable.

Director

63. We have felt it necessary to indicate in Section I, some of couir view:
on the duties and responsibilities of the Director, and of the desiralbiliity that
he should not have the additional burden of running a departiment..

64. In an Institute like that at Bangalore, where much ©f thee eeffort i
directed towards research, it is not possible to anticipate and proviides for al
contingencies; the most important discoveries are frequently tthose le:ast ex
pected. Occasions will therefore arise when it is desirable. to give preonnpt anc
substantial assistance to a new development; the possibility of doiyg so ma)
then decide whether an opportunity is seized or lost. For the timely asssisttance o
new projects arising from research in the Institute, we recommemd thait as specia
fund should be established, disposable at the discretion of thie Dimecstor. A
annual amount of Rs. 1 lac which may, in due course, be raised to 2 liacss would
in our view, be adequate for this purpose. When he makes & discrretiomarry grant
the Director should report his action to the Senate and the Clounciil, :at thes
next meetings.

65. In certain departments, we have found that Assistantt Proffesssors ar
not given sufficient freedom and facilities to develop those limes off work fo
which they have a special aptitude. In such cases, the Directior- shoul
assess the desirability of sanctioning discretionary grants, and. tiakee actios
accordingly. This presupposes that the Director has personall knowrledge o
the work and ability of each member of staff.

66. It should be the duty of the Director to ensure that amy miember spe
cially selected or trained by the Institute for developing a pamticuliar activit
is given facilities to continue that activity, and that he is not directe
to other work, except with the approval of the Senate or Clunciil.

67. Accordingto the present regulations, the Director isthe appointin
authority in respect of Group II staff. He is also, therefore,, the competer
authority to terminate the services of such staff. In order o protect thhe: interest
of members of staff of this category, we recommended that the Director, shoul
report to the Council cases of acceptance of resignations, and ‘the causses whic
led to such resignations.
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Measures related to Students

'nfemwn 4]

. 68. Most of the persons with whom we discussed the question expressed the
sw that the academic conferments of the Institute should be similar in form to
ase of Universities and other institutes of higher learning; i.e. Ph.D., and
8c., in tae Science Faculty; and B.Tech., M.Tech., Ph.D.and D.Sec.,in
% Engineering Faculty. Itis generally believed that one of the main reason
= the falling rate of admissions to the Institute in recent times is the fact that
a significance and value of the present conferments, such as diploma, associ-

aship ete., are not appreciated and recognised by employers and prospective
jdents.

.69. Earlier, when Universities had not the necessary facilities for advanced
,;k and research, the Institute had an effective monopoly of promising youny
m. Witk the growth of research departments in the Universities, however,
1o students are tending to remain in their parent Universities for further studies

4 research, especially, as they prefer the more conventional higher degrees
dch they can thereby gain.

70. As an important step towards ensuring that the cxcellent facilities of

3 Institute should be more fully utilised, we strongly recommend that imme-

He steps should be taken to empower the Institute to confer degrees, either

“peparate legislation, or by declaring it to be an Institute of National 1mpor-
ace under the University Grants Commission Act.

larskzps and Stiperds

e L]
i

~ 71. Another important reason for the inability of the Institute to attract
ge young men from the Universities in sufficient number is the lack of an ade-
#te number of scholarships of sufficient value. After graduation,itis general-
got possible for parents to support a student for an additional period of three
ars, for post-graduate training or research. Unless supported by scholarships,
#e young people, though anxious for further training, prefer to remain at the
stitutions near their homes, rather than to become a heavier burden on their
zents by going to Bangalore. If the Institute is to be filled with promising
=g people, we consider that, in addition to a change of policy on conferments,

larshlps should be offered to the extent of 809, of the students admitted for

Bt-graduate research and training; and that the value of these scholarships
yuld be sufficient to meet all the normal expenses of the scholar. We believe,
iwever, that for courses in Power, Internal Combustion and Aeronautical
gineering, all the students admitted should be offered scholarships.

72. We suggest that research students in the Science Faculty should have
“slarships tenable for 3 years of the value of Rs. 150 p.m.. in the first year,
#175 p.m. in the second, and Rs. 200 p.m. in the third. In the Engineering

“ulty, for the post-graduate courses and research work, we suggest that the
olarships should be of the value of Rs. 20v tenable for a period of two years.
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73. In principle, it seems to us desirable that the value of sscholars
for Science and Engineering graduates should be equal. Nevertheldess the
posed differences have been forced upon us by the need to attract s suffic
number of able students to post-graduate engineering courses, on thee one h:
and the need to make the corresponding scales for research studemtss in Sci:
commensurate with those operating in Universities and otler imstiibutions
higher learning on the other. For similar reasons, we have suggestedi thaat all p
graduate students in engineering should receive scholarships, as comppared -
only about 809, in the case of science graduates. We suggest thatt tthe posi
should be reviewed after 5 years.

74. We understand that there are some research scholarships esndowe
the Institute by outside bodies, and that their value is lower than theose rec
mended above. We suggest that a request should be made to doners: to iner
the value of such scholarships. If, however, for any reason, the doner jis not
pared to respond, the value of the scholarship should be augmenttedl from
scholarship fund of the Institute.

Student Amenities

*

75. We have inspected the students hostels, which have accomumcodation
about 275 students. Owing to the falling rate of admission, tlis acconmmodat
appears to be ample for immediate needs. A few rooms are wacan, althoug
has been made obligatory for a scholar to stay in a Hostel. If the propscsed 1
sures for attracting a large body of students are approved, and are : success
accommodation for another 100 students will have to be prowided.

-76. We have visited the hostel kitchens and dining halls, and sugggest t
the kitchens should be electrified. This would eliminate smoke, and : contrib
to cleaner kitchens and dining halls. Since electric power in the: Institutte is che
electrification of the Kitchens should be economically sound].

77. We understand that breakages of crockery are very 'heavy amd invo
much expenditure on replacement. We, therefore, suggest that sttaiinless s
articles should be adopted. We also recommend the introduction of ¢a cafetc
system in the mess. This has proved very successful and economiccal at
Indian Institute of Technology, Kharagpur. The number of messs serva
could thus be reduced, and wastage avoided.

78. The mess servants of the students’ hostel are Institute employyees wh
wages are higher than the locally prevailiug rates. In additiomn, there iss no dif!
ence between the wages of cooks and servants, and thisit hias been. sugges:
to us, has resulted in a deterioration in the cooking. We: suggest that sas suita
vacancies arise in other departments of the Imstitute, they shouldl bee filled
employees from the mess; and that the students mess-commmittee sheould tl
be asked to employ mess servants on their own terms.

79. The room used as a vegetarian dining-hall was. planmed as. amn audi
rium, and is not suitable for its present function. We suggest. that if, in dlue cou
a new hostel is erected, a dining hall for vegetarizns should be included in
The present room could then be reconverted for use as an awditorium, for «
tertainment and social functions, at a cost of about Rs.. 30,600,
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80 The Engineer of the Institute informs us that the cost of minor struc-
gral clanges for the introduction of the cafeteria system, provision of stainless
mwel aricles in place of crockery, electrification of the kitchen, and provision of
or 3 rfrigerators, would be about Rs. 50,000. We recommend that this amount
fould e provided for the improvement of the present Hostel amenities.

Menl Gymlhana

81 Both students and staff are members of the Gymkhana, but we learned
ith reret that there is little contact between them outside working hours. We
gpe that necessary steps will be taken to rectify this situation. The financial
gourcs of the gymlkhana appeared to us inadequate; we recommend that the
Jdent contribution should be fixed at Rs. 20 per annum, and that the In-
Ztute hould contribute an amount equal to that provided by the students.

iploynent  Board

82. The previous reviewing Committee recommended the establishment of
3 Appintments Board to assist the students in finding employment. While
f‘?agrea that this is a desirable feature in a University, with its many facul-
25, it =ems to us unnecessary at Bangalore, with its much smaller number of
adent:. Inour view, assistance in gaining suitable exaployment should be given
’{gtudalts by the Heads of their Departments. We suggest that this responsi-
Hty nay help in maintaining a close contact between Industry and the De-
“rtmerts of the Institute.

“nditions of Admissions

- 83. We recommend that in future the Institute should not train students
- the W.8c. degree in science subjects. Admissions to the Science Faculty
uld le restricted to candidates with M.Sc. and higher degrees. It should then
- unmcessary to provide regular formal lecturesin the Science Depart-
-hts. Seminars, however, should be conducted, and practical instructions given
%esea.‘ch techniques. Seminars by the staff on subjects pertaining to their
5 fiells of research should constitute the principal teaching activities of each
‘partnent.

i, 84.Candidates with the best qualifications on paper, do not necessarily
== ths correct approach to research work; we, therefore, suggest that after
__lindnary selection, candidates should be interviewed by a Committee con-
aing d the Head of the Department concerned, and one or two members of
istaff

3

85. It was represented to us that research students should not pay fees,
ey wre now required to do under a recent decision of Council. Ifa large
berf scholarships of adequate value are established, as we now recommend
“see 10 objection to the levy of small fees. Students pursuing any pres-
sed ourse of study should be ch@rged fees similar to those prevailing at com-
able nstitutions.
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Measures related to the Staff
Apporntments

86. Normally, appointments to senior posts are made on a permiancent bas
and under existing conditions in India, thisis the only satisfactory arraangeme
We understand, however, that when the Power Engineering Departrment v
created, cerfain appointments were made on a contract basis. Altthough :
Council has already taken stepsto convert the posts to permament onees, we i
that there is urgent need to declare these posts permanent, and. to cconfirm
necumbents who have given satisfactory service for more than 3 years..

87. According to the current regulations, it is necessary to advertise :
vacant post. In several instances, deserving and meritorious candidatess amon
the members of the staff were available. The Council could not, howeever, sh
any automatic recognition of their worth by promoting them to thhe vac
higher places. We suggest that the Council should be free tto decidle, in e:
individual case below that of professor, whether it shall advertise a jparticu
post, or fill it by internal promotions; we recommend that the Counneil sho
coustitute a Promotion Corimittee consisting of two or three Profess¢ors of
appropriate faculty, and two outside experts nominated by the Counacil.

88. We suggest that in making an appointment, either by selesction fr
outside or promotion from within, it is desirable that thie Sellectiom (Commit
should recommend a candidate unanimously. In the case of diwerggencies
opinion, the case may be referred to other experts.

89. It has been represented to us that when a post is advertiised, an
junior member of the existing staff appointed, his salary has; always . been fi
at the minimum of the scale. On the other hand, when wutsidle candiidates w
similar qualifications have been appointed, they have often 'been givven seve
advance increments, as a necessary measure to secure their serwices. This
naturally led to internal tensions; the amenities provided by the Imsttitute h:
often proved sufficient to induce members of staff to remaim, but paalpable
equalities naturally lead to discontentment. We, therefore, recomnmend t
whenever a post is advertised, and a junior member of the staff selectced for
higher post, his pay should be fixed at a level in the scale comparable: with t

which he might have expected to receive, had he been appoimted as :an outs
candidate,

Salary Scales

90. Following the recommendations of the last Reviewing Clommiti
the salary scales were recently revised, and we are satisfiedl, in gerneral, t
they are in accordance with the scales of similar institutionss in. Indiza. In a
cases, minor differences do exist. The scales at the Indian Institutee of Te
nology, Kharagpur, for example, are in some instances higher than tthose in
Institute. On the other hand, the Institute offers certain otther advanttages, ci
of which is the fact that the retirement ageis sixty instead of fiftyy-five a:
a Government Institute like the one at Kharagpur.



19

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
gituatia prevails at Kharagpur. We do not believe that this problem can be
met meely by increasing the salary scales. While salary scales are important,
financiil considerations alone will not always =ttract a person to a position in
an Insttution of this standing, and retain him thereafter. We understand that
this qestion is engaging the attention of the All India Council for Technical
Educaton, and the University Grants Commission.

Researd Assistants

92 Representations 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.
-We apyreciate the view that it is not health for a research organization to be
loadedermanently 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 suiability for such a career should then have been sufficiently tested. If,
Sherefae, sufficient care is exercised in flling the posts of Senior Research
‘Assistaut, they should be made permanent after 3 years of service. This would
‘remov« the existing uncertainty among the Senior Assistants, and would be
conducve to better work. The conditions of service of Junior Assistants should
not, havever, be changed.

Amendies for staff— Accommodation for staff

92 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
“institwion 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,
therefae, recommend that the Government of India should grant the Institute

an inteest bearing loan, repayable in a period of 33 years, for the construc-
*ion ofstaff quarters near the Institute, for all categories of the staff.

' 94 Wehave suggested elsewhere that alternative accommodation should
be fourd for the Engineering Stores which at present occupy an area of 5,000 sqg.
feet. Vie suggest that the space so released should be used to provide a staff
comma-room and canteen. The cost would be about Rs. 10,000. This amenity
is urgeitly required as a step towards promoting personal intercourse between
membas of the Institute staff and visiting Scientists and Technicians; we have
stressel the great importance of such informal meetings in a previous paragraph.
The povision of a staff common-room may also help to promote friend]

cantacs between members of different departments withinithe Institute. At
presen there appears to be little interest by the members of one department jp,
the acivities of another, and the important objective of establishing a VaTiety
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of scientific disciplines in the same campus, in order to bemefit from the
mutual interaction and support, is not achieved. We, therefores, suggesst that
staff common-room and canteen, i addition to providing lumch and tea fc
those who come from the city, may also serve one of the main aims of th
Institute.

Private Practice

95. We understand that as a result of recent changes im tshe private prac
tice code, members of staff are no longer anxious toaccept priivate comnsultin
work. We suggest that it would be reasonable to take a liberal :attitmdes on th
question. The Director should decide what amount of private practice :an 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 the Departrments i
spent on routine administrative duties. For example, althowgh the: Centra
Store Organisation maintains all store accounts some departiments dluplicit
this work as a check on that organization. We suggest that the: Council! and th
Director might consider procedural simplification wherever peossible. ;We als
suggest that the Head of Department should delegate some: of lhis: routin
responsibilities to the junior members of the staff. This will not (only relijeve hun
of much routine work but will also give the junior staff experieence im adminis
tration.

Researches financed by Outside Bodies

97. The Departments of the Institute have been carrying owt work con som:
research projects sponsored by various bodies such as the Cioumncil of Sicientifi
and Industrial Rescarch, the Department of Atomic Energy, tthe: Indian Counci
of Agricultural Research, ete. A list of such projects is given iin Appemndix 11
While we support the view that sponsored research of this kind sh¢ould b
carried out, we feel that care should be taken to engure thait tihe noirmal acti
vities of the Institute are not unduly disturbed thereby. We suggest tthat nc
proposal for sponsored research should be accepted without tthes concurmence o
the Director, and that the Director should report acceptances: to) the Coumeil.

Prlot Plant Work

98. We have had requests from some Departments that funds sthould b
provided for work on pilot plants. In our view, when the work mf a depsartment
has reached the stage when experiments with a pilot plant become desirable, the
necessary funds should be provided by the agency sponsoring tlhe reseamch, We
suggest, further, that expensive work with pilot plants work sshould beetter be
undertaken by the Central Pilot Plant Organisation, under thie Natiomal Re-
search Development Corporation or Industry, rather than by tthe Institiute. If,
however, the Director is satisfied that experiments requiring t:he: constirutction of
small pilot plants are desirable, and are likely to give importtant and usefu]
results we suggest that he should support them by grants made from the dis-
cretionary funds at his disposal.
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"Co-opention with other Institutions

99. The first of the four higher technological institutes which the Govern
ment o' India proposes to establish has been functioning at Kharagpur for the
last fiv: years. Itis expected that the second one, at Bombay, will soon be built,
and theother two during the period of the Second Five Year Plan. We believe
it is vay desirable that a close collaboration should be established between
these fiur institutes and that at Bangalore, particularly in the matter of co-
ordinatng plans for research. We, therefore, suggest that the Heads of Depart-
ments d these institutes should meet at least once o year, and that they should
visit ole 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-
stitutiows should consider ways and means of facilitating the exchange of teachers
among them, as a way of giving mutual support and stimulation. Other
measurs related to the life and work of the staff are given in section II

(§94), d (§95).
Deelopment and Reorganisation of Technical faculties of the Institute
-CentralStores Organisation

100, Before 1954, the Head of each Department was responsible for the
purchae of the consumable stores, apparatus and appliatices, required for his
departnent. Subsequently, the Council decided that purchase and store-keeping
.should be centralised. This was done with a view to eflecting a number
of econvmics, including those associated with bulk purchase, reduction of staff
-and estblishment, 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
- eontrolof the Registrar, a Store Account Section, and a store-keeping section
under ¢ Chief Store Keeper.

10). In their Memorandum, the Senate suggested that there should be a
-return o the old system, and that the stores organisation should be decentralis-
ed. Wi have discussed this question with the Heads of Departments, both
individially and collectively and have examined the present system of purchase,
accouning and store-keeping.

Tle majority of the Heads of Departments recognise the benefit of a pro-
=merly aganised central stores. It appears to us, however, that their faithin
Fthe prsent organisation was shaken by its 1nab111ty to render prompt service
‘soon ater it was established. The Heads of Departments agree, however, that
‘the sewice has been improving, and we believe that if the procedures could
:be sinplified, and irritation and delay thus avoided, the organisation could
‘functia smoothly and effectively. It would then relieve the Departments of
much putine work, and enable them to concentrate on their more important
iresponlblhtles We, therefore, consider that reversion to the old system would
“be a rtrograde step.
é 18. For strengthening the Central Stores Orgavisation, we recommend

;addltlmal clerical staff of which details are given in Sectlon IV—Statement
JV Wealso 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 purchase sectiom can }

placed in charge of the Stores Officer, under the overall supervission off tthe Regi:
trar or Assistant Registrar.

104. We have suggested elsewhere that a new building :should Tbe con:
tructed for Organic Chemistry; see (§153) this will make availalble abvourt 10,0C
sq. ft. of floor space in the present Chemistry block. We suggest thatt () th
Engineering Stores, at present housed in the Physics buildimg, andl (b) th
Chemical Stores, already in the Chemical block, but in a differrent pparrt of th
. building should be moved into the space made available by thee removzal of th

Organic Chemistry department to its new building. These chaanges wiill serv
the following purposes:

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

2. They will allow room for expansion of the departmemts of” Irnorgani
and Physical Chemistry; and

3. They will bring together the Chemical and Engineerring sitorres, anc
will ensure that both are close to the departments whicli aire mos
dependent upon them.

Department of Industrial and Production Engineering

105. Recently the Government of Tndia has sanctionedd funds; for th:
 Institute to organise post-graduate courses in Foundry Engineeering, Tmdustria
and Production Engineering, and Industrial Administration. It is Poropose:
that these courses should be given in the Mechanical Enginecering Sesction 0
the Power Engineering Department. In our review of the work of this Section
we have pointed out that, by taking in all these additional coursses, the jprimar;
function of that section——namely, the training of Power Engimeers—might n
adversely affected. We, therefore, recommend that a new departiment «of ' Produc
tion and Industrial Engineering should be created; and that the proposedi course:
should be transferred to that department. The Central Workshop, whiiclh is now
under the Mechanical Engineering Section, and the proposed Insttrumen:
Section, should also be placed under this new department; see (§ 7122) andl (§ 107)

106. For the institution of the courses, sanction has alre:ady beean giver
to the creation of the posts of 1 Professor, 1 Assistant Professsor, amd otlici
junior and group II staff; and also for a non-recurring gramt of Rs. 4,00,,000 fou
building and equipment. Provision for working expenses of Rs. 16,000 airnually
has also been made. After the establishment of the Departmemt, the financic]
position may be reviewed in the light of practical experience. We: have: suiggested
n (§ 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 recommended thie establiishment
of an Instrument Section. We reiterate the need for such a sectiion, amd suggest
that it should be attached to the new Department of Prod nctiom and Tncdustrial
Engineering. The primary function of this section should be 1to dewvellop and
manufacture irstruments and appliances required by the variows Dejpairtments
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of the Institute. We understand that the establishment of this section is now
underconsideration of the Ministry of Education in the Government of India,
and ve recommend that early steps may be taken for its implementation.

Centnl Instruments and Services Laboratory

D8. Modern researches using tracer techniques, infra-red spectrometers,
electon 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
beliee 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 thr 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 measurements and observations on material supplied
by te different departments of the Institute. It should permit workers of
diffeent departments to use the instruments, when this is appropriate, with
the lelp of the expert technical sta{f of the laboratory. The laboratory should
beinthe charge of a Senior Scientific Officer, who should be a physicist with
a god background of electronics. He should be of the rank of an Assistant
Profssor, in the scale of Rs. 600—1,000. The instruments should be operated
and naintained by well trained Technical Assistants. While members of the
labontory should work in close collaboration with the research workers of the
depatments they may undertake research on their own initiative only with
the rermission 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-
men: an additional non-recurring expenditure of Rs. 2lacs for the purchase or
manifacture of other equipment, as it may be necessary. We also recommend
the ppointment of eight Technical Assistants for the operation of these instru-
mens.

112. We recommend that the Central Instruments and Services Laboratory
shotd be built up steadily during the next quinquennium, the recommended
staflbeing 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
syntesis of radio active compounds, and another for preparation of samples,
and-adiation assay. Some minor equipment, in addition to that already secured
fron the T.C.M., will also be needed.
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113. The lahoratory for tracer techniques should be a part «f the Clentral
Instruments and Services Laboratory, and should be in charge of a quualifiel
Chemist, designated Scientific Officer, specially trained ffor this workk, We
recommend that he should be placed in the scale of a lecturer ¢.e. ‘Rs. 3:50: -85

Central Glass Blowing Shop

114. We received requests from several departments for additional glass-
blowers, and for equipment to manufacture glass-ware. These needs sshould
now be met, by establishing a well-equipped glass-blowing shop undeer the
charge of the Senior Scientific Officer of the Central Instruments: and Sesrvices
Laboratory. The new shop should be part of the central facilities servimg the
needs of the Institute as a whole. The departments which need them sshould
retain the small facilities for glass-blowing which they already jposssess, in order
to meet day-to-day need.

115. The new glass-blowing shop should be equipped to prodluee the: wide
range of glass apparatus needed in different departments. It showld, thercefore,
be provided with glass-blowing lathes, cutting and grinding machines, amneealing
ovens, and more conventional tools. We consider thatprowision of a estipitil
* grant of Rs. 1,40,000 should be sufficient for this purpose . We recommend that
the posts of a. Principal Glass-blower and one Senivr Glass-bliowrer shoulld be
sanctioned, in addition to the existing staff of one Senior and ome Jumior ((Flass-
blower. We also recommend that the Senior Glass-blower shoulld, if nescesssary,
be sent to a good glass-blowing shop for further experience.

116. The glass-blowing shop should be given an annual grant: of Ris. {3 500
for working expenses. Individual departments should be chargedl the cosst of
glass used in the production of apparatus, but not that of labour etc;. We suocest
that the facilities in this shop should be utilised to train apprentices. Mer sliilled
in scientific glass blowing will shortly be urgently required im sewveral indusstries
in India.

Central High Vacuum Service Unit

117. The production and measurement of high vacuum iis :a specialised
branch of technology, requiring considerable experience; the provision of a
central high-vacuum unit would give important support to tthose departments
which need it as a service. '

118. We, therefo're, rgcommend that a unit should be estalblished with
equipment fo? prod}mmg high vacuum, with leak -detectors, wacuum indlicators
and evaporating unit, and other accessories, at an initial cost off albowt Rs. 30),000.

119. The unit should be in charge of a Scientific Officer im t#he swalie of
Rs. 350—850 with one laboratory assistant, and it should be locsatexd iin the T-ssten-
ments and Services Laboratory, under the general sapervisiom of the Sewnior
Scientific Officer. A recurring expenditure of Rs. 3,000 per -year would be
necessary for working expenses, '
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120. We suggest that a new building should be constructed to house the
Central Instruments and Services Laboratory, including the Central Glass-
blowirg Shop and the High Vacuvm Service Unit. The Tracer Technique Section
requires a floor space of 4,500 sq. ft., and the glass-blowing and high-vacuum
serviee 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 Workshop

121. The Central Workshop has not always been able to render the service
and essistance which was expected of it by the departments. Further, the
demands upon it, ard the importance of its role are likely to increase greatly if
our s1ggestions sre adopted that mstruments and much equipment should be
desigred 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:—

Ve belleve that the location of the workshop within the Mechanical 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 i1 general, money is better spent on such machines, which contribute to
improving the techrical facilities of the institute for constructing its own
apparatus and equipment, rather than on the purchase of scientific instruments

from sbroad.

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 broaght into line with those which operate in the Indian Institute of Technolo-

gv, Kharagpur.

125. One of the main difficulties experienced ty 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 that 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 o ppropriate size of this stock may be determined from the experi-
ence of 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 tthe departrments,
but not that of labour. The workshop organisation should be given san acldiitional
clerical post as shown in Statement IV of Sectiom IV.

Miscellaneous

Maintenance of Buildings, Roads, etc.

127. The main roads of the Institute have all becorne very dusty owing
to the great increase in motor traffic. This is becoming a gener:al inuisancee, and
interferes with the work, particularly of the science departmentts. We reecom-
mend that all the main roads should be black topped; and that «otthers, lesss used
should be repaired. The Institute Engineer estimates that tthesse opersations

would cost Rs. 65,000. We suggest that this amount be sanctiomed amd! work
taken in hand immediately.

128. It has been represented to us by the Imstitute Engimeer thaat the
funds allocated for the maintenance of buildin gs have always been inadecquate.
In the 1955-56 budget, the provision for repairs t¢ buildings: wras Rs. 117,000
and for the mamtenance of roads and grounds Rs. 7,000. Whilee the clilmatic
conditions of Bangalore are so favourable that the burden of m:ainitenarce? isnot
heavy, we believe 1 that, in view of the large number of buildings, #a more lliberal
allocation would be a wise measure. We suggest an allocation of 1Rs. 30,0000 for
annual repairs; and Rs. 1,20,000 for quadrennial repairs to builldimgs and 1roads.
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SECTION III

Work and development of individual Departments and Sections
Department of Physics

129. During the period under review, the department of Physics has gra-
dually been transferred to the present buildings, the work of removal taking
place, in stages, in the period {from 1951 onwards, and being completed
n April 1955. During this period, the department has been directed by
Prof. B.S. Krishnan. As a result of recommendations by the Egerton Com-
mittee, 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 hus varied between ten and sixteen, all of whom are trained in research.
In generl, the subjects studied lend themselves to work by individaal 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. Recently, difficulties have arisen in attractirg enough research students of
good quility, and it is suggested that, as with other departments, this is due to
the natuwe of the awards of the Institute, and to the small value of the avail-
Able schrlarahips.

‘ 131. The department has specialised for many years on studies of spectra
and crysial physics, and it can now claim to be a leading school in these subjects.

This gereral field of work includes the following—-

S:attering of light, Raman spectra, X-rays and erystallography, elastic
properties of solids, crystal growth, thermal properties of crystals,

infra-red spectroscopy, maguetism, ultra-sonics, physical mineralogy
and radio-activity.

132 It is an important feature of the work of the department that
whilst ts researches are of a fundamental character (long-term research),
geveral of its special fields of study are likely to become of great importancé
for the development of a number of important industries in India. Thus, the
growth of a variety of crystals is essential for the support of the principa’l field
ﬁf research of the Institute. But, in addition, 1t is a technique of great importance
Br the 'adio and electronics industries, for it isnecessary in the production of a

gery irportant class of crystalline semi-conductors, such as silicon, germanium
¥ead tdluride, and others. ’

Asa second illustration, the work on crystal growth and supersonics es-
“tablish's the techniques which are required for the production of piezo-
_electric crystals, for use in Communication Engineering, ultrasonic oscillators
sete. »

. Biefly stated, we believe that several of the fields of research of the
idepartnent are likely to provide a valuable source of technical personnel, and
sgpecialsed skills, which will be of great importance for the future of indust’ry in
;India; ind we suggest that ways and means should be found for their support,
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133. The standing advisory committee on physics, in reporting on the
developrent of the department, visualised the continuation of work on the
present fields of study, and the mitiation of Investigations in related fields
which would throw additional light 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 helium 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 Rs. 2 lacs.

(B} New apparatus for optical and X-ray spectro-
graphy, in order to modernise the technical
equipment in these subjects .. .. Cost Rs. 63 lacs.

(€) Magnets for experiments in magnetic resonance Cost Rs. 2 lacs.

(D) Crystal growth .. Cost Bs.' 0°5 lacs.

(E) Ultra-sonics Rs. 0-9 lacs, and general labora-

tory equipment Cost Rs. 075 lacs.

Total .. Rs. 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 technology;
it 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 & much smaller expense, especially if the Central Instrument Section and the
Glass-blowing Shop are successfully established, and if the number of students
in the department is increased. Thus, we suggest that the hydrogen and helium
liguifiers should be fabricated within the Institute. Magnets and associated
equipment for the work on paramagnetic resonance might also be built.

135. Further, we suggest that in view of their great technological interest
and importance, it would be appropriate to ask for'support from other bodies
for the work on crystal growth and ultra-sonics, and an application should be

made to the C. 8. 1. R.

136. The 'work on acoustics at present being carried out in the Tele-
communications Department, under Assistant Professor Ramakrishnan
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
advantages in transferring this work to the Physics Department, where ample
space could be made available, and we suggest that this should be done'

137. For support of work' on optical and X-ray spectroscopy, and for
general laboratory equipraent,we recommend an expenditure of Rs. 2 lacs
during the next quinguennium. In addition, we suggest that the liquid hydrogen
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helivm programme should be supported to the extent of Rs. 1 lac. This,
18 estimated, would permit the construction of the helium liquifier of the
: ', on type. The extension to the second stage, involving the construction of the
ammelimgb Onnes type of liquifier, should be considered in the light of the
siiccess f the earlier work, and the results obtained with it

1 !

138. For the further strengthening of the department, we recommend
the ‘appantment of one lecturer, who should be a specialist in magnetism, and
Al incresse in the number of research students by six, all of whom should be

lars.

Ugg_aartmnt of General Chemistry

139. Dr. B. Senjeeva Rao, the Nizam Professor of Inorganic and Mineral
Chemistry was in charge of this department until December 1950 and he
was followed in this post by Dr. K. R. Krishnaswamy who was appointed in
ﬂgy 1952. In the intervening period, Dr. S. K. Bhattacharya acted as
Pi'ofessm and Head of Department.

+. 140, 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
dents. Students were also given preliminary training in research techni-
. Dwing the period, 75 students were admitted to the department; 12
them were awarded the Ph. D., and 8 the M.Sc. degree, by different Univer-
jes, whilst 18 students obtamed the Associateship of the Institute. Most of
&b students who left the department have obtained suitable employment, etther

4-sicientific organisations of the Government, or irt industrial concerns. There
m, however been a progressive decline in the number of students admitted

141 The department has undertaken researchon a wide variety of sub-
w and its members have published 107 papers. The main lines of research
" {1} reactions involving high-pressure techniques; (2) absorption studies
on eatalysts; (3) physico-chemical studies of surfaces; (4) studies
of colloids; (5) dielectrics; (6) electro-chemistry; (7) polaregraphy;
(8) utilisation of mineral resources; (9) fertilisers; (16) genera,l
morrgamc chemistry; (11) differential thermal analysis; (12) in=

organiec 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) acetie acid, acetic anhydride and
ethyl aleohol in a programme sponsored by the C.8.1.R.

"The All India Couneil for Technical Education has made a gra,nt for
Eaaxch an “Technical Gas Reactions and High Pressures”, which is to be
vied owt in the department. A proposal for an investigation on silicones has
Bn. sulmitted to the Plastic Research Committee, Indian Standards
#’;ftutim, Delhi.

£94MofRlucation
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142, Tt has been proposed that the Department shoulid in future be > know
as the Department of Inorganic and Physical Chemistry, to indicate: its fu’
scope; we agree with this suggestion. The programme of work propoosed fc
the next five years envisages a capital expenditure of Rs. 6-5lacs, and ¢ conten
plates undertaking researches in a wide variety of fields. A post-ggraduat
course in modern analytical chemistry has also been proposed.

143. We reiterate the view expressed by the meembers of the FEgertor
Committee who wrote— ¢....The creation of the National Chemicahl Lahc
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 Institute, and it willll be ac
visable to focus attention on fewer investigations, and to pursue theese moi
intensibly. ...”. Accordingly, we recommend that research should "be co
fined to the followmg topics—

" (@) Chemistry of i:inerals of economic importance,and of tlthe rar
earth elements, including their beneficiation.

(b) Studies in modern analytical chemistry, including electrro-anal
tical and physico-chemical metheds.

(¢) Quantum Mechanics, molecular structure ini relation to Pphysic
properties and catalytic reactions.

144. We suggest that the staff of this department should be in ¢ constas
touch with that ofthe Department of Metallurgy, witha view to avobid dup!
cation. At present, a certain degree of over-lapping is evident. For Iinstanc
electroplating, electrolytic, separation of metallic elements, and benaeficiatic
of ores, need not be subjects of study in both Departments. Active aand frui
ful collaboration in a big project, rather than independent investiggation
small problems should be aimed at.

145. The present staff consists of 2 Professors, 1 Assistant PProfessc
4 Lecturers and other junior staff. The vacant post of Professer of * Physic
Chemistry should, we suggest, be filled by an expert in (Chemical Kinaetics a
Thermodynamics. We recommend the creation of the additional poosts of
Assistant Professor for studies in quantum mechanics, and 1 Senior JResear
Assistant for work on X-Rays and electron diffraction. Additional aaccomm
dation, with an area of 2,000 sq. ft., together with furniture should be - provid:
at a cost of Rs. 50,000. Alterna.tively, the Department should be alkllowed
expand into a part of the building now occupied by the Organic (Chemist
Department which should be transferred to a new building; see (§4153). A
ditional equipment worth about Rs. 1 lac would be adequate to) suppc
the proposed programme of research. The grant for working expennsestot
Department should be increased to Rs. 32,000 per year. With these iincreas
facilities, the Department should be in a position to train 28 Research 1 studen
of whom 20 should be given scholarships.

Department of Organic Chemistry

146. This is one of the oldest departments of the Institute. Duuring t
veriod under review, the post of head of the Department has been fifilled s
cessively by Prof. P. C. Guha until July 1952; by Dr. B. H. Iyer whoo was a
ing Head until 31st January 1955 and by Dr. K. D. Banerjee since 1Februa
1st, 1955.
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147. The main activity of the Department consists in prepa.rmg students
for;hlgher degrees. Immediately after admission, students are given intensive
trgining in advanced practical organic chemistry, and made familiar with the
]@Qest tethuiques. In addition, lectures are given on recent advances in special-
ised fielas of organic chemistry. A number of requests for information, train-
ing, assittance, or analysis of samples, frem industry and private parties, has
heen reczived, 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
il the mamber of applications, and in the current year, 1955-56, only two
sfudents have been admitted.

Durng the period under review, 12 students of the department obtained
the degre of Ph.D., and 3 students that of the M.Se. from various Universi-
ties; 4 sudents were awarded the fellowship, and 18 students the associate-
ship Jof she Institue.

. 149. Research activities of the Department have been continued on (a)
0115 and fats, (b) essential oils and (c) synthetic drugs. The problems of the
complete utilisation of Indian Turpentine oil, and the conversion of Carene
to Mentiol, have been studied. A modified process for the synthesis of palu-
‘drine has been evolved. Interesting work on the synthesis of steroids, and the
mechaan of organic reactions, has been started under the guidance of the
aew Prdessor Dr. D. K. Banerjee.

Duiing the pericd under review, 171 papers have been published on a
mde diversity of subjects studied in the Department.

. 160 The Department proposed a programme of research work for the
pext qunquennium involving a capital expenditure of about Rs. 3 lacs, and
with comresponding increases in the recurring expenditure. The fields of in-
vedtigaton proposed were (@) synthetlc drugs, (b) synthetic steroids, (c) essen-
tial oilsand (d) theoretical organic chemistry.

In the field of synthetic drugs, preliminary studies have indicated that the
anine derivative of IL.N.H. is active against the streptomycin resistant
in of tubercular bacilli. It is intended to study the activity of this drug,
=4 of the amino-acid derivatives of I.N.H., in more detail. In the -field of
Wiithett steroids, a stereo-specific syntheSJS of the female sex hormone,
‘7'_ jlenir, has been achieved, and the method has also led to a preparation
f the nale sex hormone, testosterone. This work will be developed to provide
lzfraactlca methods for the synthesis of steroids.

4 . 151 We are of the opinion that the work on essentail oils should con-
%hne orly as a project under the auspices of the Essential Oils Committee of

6 (.SLR. The Departmental staff should concentrate their research work
.syntietic drugs, synthetic steroids, and organic reactions of theoretlcal
pnificaice,
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152, The present staff of the department consists of 1 IProfessor, 11 Assis
ant Professor, 2 Lecturers, and ether staff. We recommend the :addittion of
Lecturer whe is conversant with the revolutionary changes which thae class
cal theories of Organie Chemistry are undergoing because ©f the inmpact ¢
modern ideas on the valence-bond. If a leeturer with the reequisite qqualifics
tions is not available, the post may be converted into thiat of an AAssistar
Professor.

153. The Department is rather inadequately housed, having 8666 sq. fi
of office accommodation, and 9581 sq. ft. of working space much ddisperse
and scattered. We suggest the transference of this Departiment to a ssuitabl
planned new block of buildings providing a working space of 14,000 ssq. ft. .
sum of Rs. 3-0 lacs should be adequate for this purpose. A part of tthe pre
sent accommodation can then be releasad to the Inorganic :and Physiccal Che
mistry Department, and the remaining utilised for Engineerring Sitores.:.

A sum of Rs. 70,000 for equipment would, in our view;, bie adequdate fo
the proposed activities of the Department. We also recomnmend that adn addi
tional post of Laboratory Assistant should be sanctioned. The annuabl work
ing expenses of the Department may be increased to Rs. 25,000. Witth thes
additional facilities, the Dopartment should be in a position o traint 22 Re
search students at any one time, of whom at least 16 should be given s8cholar
ships.

Department of Biockemistry

154. Prof. K. V. G]:I'i was appointed as Head of the Department f opm 1950
and has directed it since that date. Prior to Prof. Giiri's appoiintment
Mr. D. N. Banerjee had acted as Head of the Department.. -

The Fermentation Technology and Pharmacology Secttioms were part o
the Department of Biochemistry till June 1953. Thereafter:, they werre giver
independent status under the Director; a happy collaboratiomn «continuees, how
ever, between these two sections and the Department of Biowchemistry,

In compliance with the recommendations of the Egerton Committtee, the
‘Cyto-genstics Unit was transferred from the Department of (Gemeral Chaemistry
to this Department. During the period under review, techmologicall equip

ment for studies of food-stuffs have been: transferred to ithe Centrail Food
Regearch Institute, Mysore.

155. The main activities of the Department have beem (a) reseaarch on
fundamehtal problems, and (b) the training of students in ftechnical mmethods
and.research. The principal subjects of research have beeen enzymess, anti-
biotics, food and nutrition, vitamins, plant biochemistry, sanitation bidochem-

istry with special reference to the role of protozoa in sewage puriffication
and cytogenetics.

The department has developed new techniques in chromatiographyy; these
are now in constant wse in this laboratory, and they haves Tbeen emnployed
in several laboratories abroad. A very interesting and simple electropdhoretic
technique has recently been developed for the separation osf high moeolecular
compounds such as proteins and polysacharides,
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156. For the period 194855, the average number of students admitted
sanaally to the department was 10, in the current session it has fallen to only
% Of 68 students admitted to the depsrtment in the period under review, one
sudent obtained the D.Sc. degree; 41 the Ph. D. degree; and 13 the M.Sc. deg-
me of various Universities. In addition, 12 were awarded the Associateship,
amd one, the fellowship of the Institute. A non-recurring expenditure of
mearly Bs. 2,614,000 was made on buildings and Rs. 3,49,000 was spent on
squipment.

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

1. Food and Nutrition; Spectroscopic investigations on vitamins.
2. Biosynthesis of vitamins.
. Nutritive value of heated oils.

. 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. Carbohydrates; 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 ant1b1otlcs in
plant materials.

+s12. The .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 focd technology has now become in effect,
sectlon of Vitamin Biochemistry. It is well to recognise the fact, and we be-
ﬁve it would now be wise to give up general studies on food and nutrition,
28, therefore, recommend concentration of studies on the following subjects—

Development of new biochemical technigues of separation and their
application to long-range studies of proteins and carbohydrates;
enzymes, with special reference to carbohydrate metabolism;
continuation of studies in Sewage purification; cytogenetic studies
of yeast and other micro-organisms and Vitamin Biochemistry.
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159. The department has made modest estimates of its requirerments f
work during the next 5 years, We recommend that a combined aniimeal hous
for the use of the Department of Biochemistry, and the sections of Phiarmacolos
and Fermentation Technology, should be set up. This animal house sshould |
built in two separate sections, one for healthy, and the other for imfeccted, ar
mals. For this purpose, Rs. 40,000 should be sufficient for the house,, casges, et«
and a kitchen. We also recommend that two animal house attemdantts sshould }
appointed.

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

We recommend an amount of Rs. 40,000 for equipment and tthe appoin
ment of an additional Laboratory Assistant. The working expemses of ti
Department should be increased to Rs. 36,000 per annuma.

The Department should make provision for 32 research studentss, (of who.
25 should be awarded scholarships.

Section of Fermentation Technology

161. This section was first established in the depaitiment off e av
Applied Chemistry in January 1942. In 1948, it was transferred to tthes Depar
ment of Biochemistry; and, in 1949, into a house provided for it in a new buildin;
Mr. N. Sreenivasiah, Assistant Professor, was in charge of this sectiom wmntil Jur
1952. From then until June 1953, the section practically ceased tto functio
Dr. J. V. Bhat was appointed in June 1953, when the section was giveen indepes
dent status under the Director.

162. The laboratory has been deveted almost exclusively to reseawrcth, and r
regular courses of lectures have been given; but, for the lenefits of tihe: researc

students, occasional lectures on special topics, and a set; of practicaml ecexercise
have been held.

Hitherto, 11 students have received conferments through their work in t+
labf)ratory. of these, two obtained the M.Sec., and four the Ph.D.,, dlegrees «
Universities, and six students were awarded the Associateship of thie IInstitut:
At present, three students are working in this section.

_163. Since 1948, the section has been occupied with a number of’ researc
projects, some as part of its own programme, and some on behalf of’ Goverr

ment and other bodies. Among others, the following problems hawe receive
attention—

(1) Cultures of lactate bacilli for the microbiological assays «of Vitamin
al_ld aminoacids; (2) micro-organisms for the productiom off ribofls
vine; (3) Nitrogen-fixing organisms in soil; (4) stmdies om alcohe
tolerant yeasts, and recovery of alcohol from distillery washe:

(8 Stuq_ies on Torula utilis, and other yeasts, in relatiom to mitos]
polyploidy, tetraploidy, stabilizing and regulating mechanism, cte
. (6) studies on marine yeasts; (7) the role of iron in the mutrition ¢



35

some spore-forming strains of Clostridium lacto-acetophilum ;
(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.

164 It is the intention of the section to continue research in the next five
years mainly in three fields: (@) Microflora of soils; (b) enrichment culture
methoddogy as applied to the subject of microbiology; and (c) nutrition of the
sitkworm.

165, The section has been operating mainly as a section of General micro-
biology. The Assistant Professor, who is now in charge of the Scction, is an
enthusisst who will do better work if left free to devote himself to those subjects
in’ which 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-
‘pal objective for which the section was started. We suggest that there should be
‘effective co-operatinn, between the cytogenetic unit in the Biochemistry depart-
aent and this section, for the production of strains of micro-organisms whose
‘performance has been upgraded by selection, hybridisation, and treatment with
polyplo:do-genic and mutagenic chemicals and radiations.

# 166. The section hos need of no additional building, as the rooms originally
allotted to it, and now occupied by the Biochemistry Department, will be
’ﬁ'eased when the new animal house is built; see (§159). The accommodation so
released will satisfy the present needs of both the sections of Pharmacology and
of Fernentation 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
Assistont should be established. The working expenses of the section should be
increas:d to Rs. 8,000 per year, an amount which will allow provision for the
proposed course in Applied Microbiology. It should be possible for the section
%o train 4 Research students, of whom at least 3 should be given scholarships,

Sectum of Pharmacology

168. The Pharmacology Laboratory was first established, as a section in
the Department of Pure and Applied Cherustry, in 1941, Ip 1951, an adequate
%)uilding wes provided and the section together with the equipment necessary for
‘n experimental pharmecological and bacteriological unit, was transferred to
%he Department of Biochemistry. Sinee 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
synthetic drugs prepared by the Department of Qrganic Chemistry, and the
pharmacological study of natural products provided by the department of

Biochemistry.
+  Students and research workers sent from factories making pharmaceutical

products have been trained in the sg'ction in experi_xx;@gﬁp,l .pharmagelogt? 16a
hetericlogy, chemotherapy and biological swatflardisation (‘).-f n(ﬁirggsh»m:ﬁﬁ;;a?l

T
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During the period under review, 4 students associated with the sectiion wer
awarded the Ph.D. degree, and 2 gained the Associateship of the Insttitwte.

170. The research carried out during the period under rewiew ‘may b
broadly classified under three main headings: (1) In association wvith th
Organic Chemistry Department, the chemo-therapeutic evaluation amd phar
macological study of synthetic compounds, anti-bacterials, and amtiitulbercula
compounds, anti-malarials and essential oil hypnotics; (2) in associaition with th:
Biochemistry department, Pharmaco-dynamic studies of a few plamt anti
biotics; and (3) research on: (@) Malaria and tuberculosis, (b) Indian. meedicira
plants, and (¢) studies on blood and tissue regeneration.

171. The programme of reseaich work proposed by the section for th:
next five years envisages the following investigations—

1. Studies on Tuberculosis—Metabolic requirements of tuber«cle: bacilli
and the nature of drug-resistant strains; the host-parasite reelation
ship; influence of nutritional factors in increasing or diminiishuing th
resistance of the host; environmental factors governing the: viirulence
of tubercle bacilli; and allied problems in tuberculosis. (Cheemothe
rapy of tuberculosis by synthetic and natwrel drugs, in assscociatior
with the Organic Chemistry Department.

2. Malaria—A similar type of fundamental study, pertainimg to the
host-parasite relationship, and derangement in the: protteim meta-
bolism in avian malaria, is in progress; it is being financed . by the
Indian Council of Medical Research. These studies will be: exxtended
to cover carbohydrate, vitamin and minera] metabolism.

3. Pharmaco-dynamic and toxicity studies of anti-coagulamtss pirepared
in the biochemistry department.

172. We recommend that studies in tuberculosis and malarim  should
- continue. We suggest that the possibility of the unit being expanded as a
centre of drug research in South India, in close associattion with the (Central
Drug Research Institute at Lucknow, and with adequate finamcial :assistance
from the C.8.I.R., should be seriously considered. An effective liaisom wyith the
Central Drug Research Institute could be established by the appoimtment of
its Director as an Honorary Visiting Professor to this section. ¥f this mroposal
is accepted, Pharmacodynamic studies of the antibiotics occuring: im plant
materials of South Indian origin may be taken up as long-range problems.

173. We have recommended an animal house under the Depasrtiment of
Biochemistry, which should be used in common with thiis sectiom andlthatof
Fermentation Technology. There is no need for additional building. The annual
working expenses should be increased to Rs. 9,000 and the section showld 2im
to accommodate 8 Research students of whom 6 should be given scholamships,

Department of Chemical Engineering

174. The Department of Chemical Engineering was originally sttarted, as
a section of the Department of Pure and Applied Chemistry, in 1943, As a
result of the recommendations of the Egerten Committee, the Chermnic:al Engin-
eering Section was converted into a sepa ate departmen:tim 1951.. From Q)ct sber



37

W2 to Jily 1954, Dr. S. S. Ghosh, Assistant Professor, was in charge of the
gartmert. Since July 1954, the department has been under the charge of
F§, E. Wdngaertner. In September 1954, Prof. C. T. Austin joined the depart-
mpt as aVisiting Professor under the T.C.M. Scheme for two years.

175, The department at present offers a two-year diploma course in
3bmical Bngineering, in addition to post-graduate research work. The number
PMtudents admitted to this course, during the period under review, varied from
to 7. Reiearch facilities exist in the department for about 15 students. Daring
. perioc under review, 10 students were awarded the associateship, 48 stu-
s the combined dlploma and associateship, 13 students the diploma, and
‘students the certificate of proficiency under the old regulations.

The cepartment published 37 papers during the period. The research work
a8 been :arried out with a view to giving immediate or future assistance to
&ustry. From time to time, members of staff have rendered assistance to
[ "f try vith advice and guidance.

176, The plans submitted for the development of the department are
%@mated to involve a non-recurring expenditure of Rs. 4,50,000, with corres-
: ncreases in the recurring expenditure. The plans envisage research
s the Dllowing 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. Assembly of different types of special distillation columns, for separa-
tion of hydro-carbons,
b. Research work on polymerisation,

6. [nvestigations of de-mineralisation. of Indian graphites and coals
with high ash-content,

7. Investigations in heavy-water enrichment,
8. Bnrichment of uranium 235 and
9. Development of atomic-power reactors.

- ¥77. We recommend that the department should continue investigations
r"‘he industrial production and separation of synthetic hydro-carbons, with

“hasis on the utilisation of South Arcot Lignites as the basic raw material.
«note that much of the work in this department is being undertaken in
gonse o suggestions received from the Atomic Energy Establishment.
.recommend that it should be the policy of the Institute to continue such
épera:blon

178. We endorse the decision already taken to discontinue the existing
sar dioma course in Chemical Engineering. The Institute was a pioneer
rting such a course in this country, but several other institutions have
organised instruction of this type. We think it unnecessary for the
mext now to devote its resources in men and material to undergraduate
hing, when satisfactory courses are available elsewhere.
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179. No additional building is necessary for the department att prese
We recommend an amount of Rs. 50,000 for additional equipmesnt dur
the next five years.

The Department requested a grant for pilot-plant comstructiosn; in
view, the construction of a pilot plant should be supported by the orgganisat
for which the department made the investigations which now appeaar to sh
promise. In special cases, however, support may be received from tthe disc
tionary grant in the hands of the Director; see (§64).

Budgetory provision for the annual working expenses of the ddepartin
ghould' be increased to Rs. 30,000. The Department shomldl acccommorl
20 research students, 15 of whom should be given scholarships.

Department of Metallurgy

180. Dr. Adcock was in charge of the Department unitil Awgust: 1949, .
he was followed, during the period from August 1949 to Dlecembber 1¢
by Dr. E. G. Ramachandran, an Assistant Professor. Dir. Brahbmprak
was appointed Professor in January 1951. The staff consists of a  Profes:
an Assistant Professor, four lecturers and other junior staff.

181. The Department offers a Diploma Coursein Metallurgy, of two y¢
duration, to which graduates in science are admitted, Until 1952, thee Diplo
Course was of three years duration, the final year being devoted ted resem
but after 1952, the period was reduced to two years. In all, 58 studdents h:
been trained in courses of both types.

182. We recommend the retention of the diploma course. The. expans
of the Metallurgical Industry in India will require a large number off metal
gists, and there is no other institution in the Southern Region whickh provi
a course at the first degree level in Metallurgy.

We are of the opinion, however, that the duration of thie course: should
3 years. A comprehensive 3-year curriculam, open only to graaduates
Science, and having a greater content of engineering studies, would, in
view, best serve the growing industry. We also recommend that tthe num
of students admitted annually to this course should be increased to. 30.

183. The Department has been engaged in many usefull fields off reseas
such as mineral dressing, extraction and electro-metallurgy, andd phys
and mechanical metallurgy. Researches on floatation mechanisrms and
the upgrading of Indian ores are being pursued. The Departmemt has ¢
undertaken several investigations sponsored by the Atomic: Energyy Comu
sion, and the Council of Scientific and Industrial Research. 27 paapers h:
been published during the’ period under review.

184. The proposals submitted by the Department for the futuree activi
relate to fundamental and applied research on minderal dressing;, chemi
metallurgy _a!.tld physical and mechanical metallurgy.

185. As extensive work on ferrous metallurgy will be carried cout in
research laboratories attached to the existing and projected steel plants,
well ;as in the National Metallurgical Lahoratory, we recommendl that
Deliartment should devote itself to researches in non-ferrous metallur
particularly in the field of light alloys.
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200. The fundamental research work carried out during the period under
aview is concerned mainly with the question of heat transfer. The develop-
aent work undertaken by the Department was mainly concerned with the

#flization of indigenous fuels, and hasled to several new engme conceptions,
ach 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
oal using a cyclone chamber developed and built in the department. Studies
n the suitability of power alcohol as an additional fuel for diesel engines are
:eing made. Solution to the problem of spray characteristics, to avoid the costly
ajection pump, is also being studied. 32 papers have been published. A number
f patents have been secured in India and foreign countries.

The department has also assisted a number of industries and govern-
ient organisations by conducting routine tests of engines and of components.
nitial work has been done in the department, and installation completed, for
:sting compressors and turbines for the development of the gas turbme. Work
n heat transfer materials, and mechanical phenomena connected with atomic-
nergy power production, is being carried out under a project sponsored by the
Jepartment of Atomic Energy
. 201. The sanctioned staff consists of one professor, one assistant profe-
1, three lecturers and other junior staff. In addition, for the Automobile
ingineering Course, which the Department has been asked by the Govern-
ient 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 IIL

202. The department has at present total accommodation of 25 680 sq. ft.
amprising of 18,400 sq. ft. for laboratory, 2,640 sq. ft. for class rooms, 2,230
1. ft. for office accommodation and staff rooms, 1,220 sq. ft. for workshop, and
090 sq. ft. for stores.

During the period under review the following non-recurring expenditure
a8 made under various headings.

Sanctioned  Expenditure on

grant : A—ee | Total
rBuildings Equipment
1 2 3 4 5
Internal Combustxon Engg.
Deptt.
(z) Grant from Government
of India .. 4,40,000 3,12,900 1,35,340 448,260
(b) Grants by the Tata Trast 115,000 .. 64,870 64,870
Gas Turbine Scheme .. 2,00,000 .. 2,04,290  2,04,290
Awtomobile Engineering .. 75,000 .. 1,900 1,000

Fuels & Lubricants Labora-
tory .. . . 1,138,250 . 1,130 11,130
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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-—

G) Administration.
(19) Standards and patents.
(#7) Educational activities.
(tv) Fundamental & research work in ultimately two sections,
(v) Development work and experimental investigation in three sections,
(v) Automobile Engineering—Automotive Power Plants.
- (vit) Gas Turbine and Power Production.
(vier) Atomic' Energy Power Production.
(¢} Automobile Engineering in all aspects.
(z) Propulsive devices.

204. The production of I.C. Engines in India, is at present, on a small scale
only, but the potential demand for such engines, for puraping and for agrieul-
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 growingindustry.

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 1.C. 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 light; (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 may be termed the practical engineer, rather than the theo-
etical; that is to say, for the man who understands thoroughly the capacity
nd the limitations of the ironmongery at his disposal. This is a matter of ex-
serience, and such experience can best be attained, at first hand, by testing
ngines to the limits of their capacity. To this end, we would recommend the
wrchase 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,
ut 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-
Aal 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 essentiel, therefore, that the staff of the Department should have
actual first hand experience of the testing, handling and behaviour
of conventional 1.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.

(¢) 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 the good-
will of a firm’s technical staff, little or nothing can be achieved.

209. The essential factors in establishing 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
" 2d 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. Ifit be accepted, and we believe it to be essential, that the func-
_tion of the I1.C. 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 Kuropean 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 cylin-
der, .either single or twin-cylinder. Later will come, no doubt, a demand for
multi-cylinder vebicle engines, 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 equipment as may be needed later had better be designed
and made by the Department itself to suit its particular needs. Not only is home-
made equipment less expensive but, for more important, its capacity, its hmi-
tataons, and its idiesyncrasies are well understood. To this end, we feel that the
Department itself should kave a rather better equipped machine shop, and a
small store of material of its own, sufficient to enable minor modifications to
engines or test-equipment to be carrried out wihtout delay.

Student-Trasring

213. The primary function of the department, is, we belive, the training of
peactical engineers who later will play an important role in the design, deve-
lopment, and production of 1.C. engines, in India. To this end, we consider that
emphasis should be piaced on the practical rather than on the theoretical aspects
of the problem, in so far as this can be reconciled with the diploma or other
courses. :

‘914, The existing conditions at the Institute are not very favourable to
long-range development projeets by this department because— A

(1) All such projects take many years to carry through to a successful
conclusion, 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 allits stages.

-(2) All sueh projects call for frequent redesign and reconstruction which,
under present conditions, entail very long delays, and so cause
frustration and discouragement,

(8) Without the active support and = encouragement of one or more
industrial firms, thereis 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 kand. -
In most cases, these projects have long since been examined, tried out and
abandoned; e.g. the U-type two-cycle engine, the open cycle hot air engine, etc.
There would seem to be no valid reason why failures in Eurape should become
guecesses in India, and projects fere-doomed to failure or abandonment must
lead to discomragement. In any event, the projected number and diversity of
long range developments is far teo great to permit adequate concentration on

one of them. I sueh projects 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 funda-
mental research, as opposed to development, such as research into the problems
of heat transfer, dust removal, etc., problems which are common to all tyﬁes 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, like to see a concentration of efforts and recourses,
(@) to train such engineers as would be immediately useful to the developing
I. C. Engines industry; and (b) 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 possibilities.

219. Werecommend that 12 students be admitted to the post-graduate
course each year, and that they be paid scholarships of the value of Rs. 200
p-m. The department should be able to take care of 8 research students, and we
recommend the establishment of 6 research scholarships, each of the value
of Rs. 200 p.m. .

220. It will then be necessary to provide some additional working space
of say, 5,000 sq. ft. A sum (fRs. 1lac 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 establish a Power Engineering Department was formulated
by a Committee of experts under the Chairmanship of the late Prof. M. N.
Saha, F. R.8.,in 1947, and it ‘'was implemented mainly during the period under

aeview. The department was formed by merging the Heavy  Engineering
—ection of theold Electrical Technology Department, which had functioned
since 1911, with the High Voltage Engineering Section started in 1946,
. 222. The objective in establishing the department were set out by the
Ezpert Committee in the following terms—

“The 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.”

MSQ4MofEduca-tioq
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“There is at present a dearth of power technologists in this 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 qualified engineers

are likely to be demanded, and absorbed by this Industry, every
year during the next ten years.”

“The graduates in engineering in India, when they emerge from their
college courses, do not possess sufficient practical knowledge and
experience of power engineering for any responmsibility being
immediately 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 undertakings 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, specialising 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, spemahsmg in electric power generamon’.
transmission and utilisation.”

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

“Admittedly, students will' be given the:retical tré,ining, 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 Engmeermg Colleges”.

223. We are of the opinion that these objectives should still pr0v1de

the guiding principles in considering work and development of  the depart-
ment.

224, The department was started with Prof. M. 8. 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—

(a) Electrical Engineering Section—Prof. C. 8. Ghosh, now on deputation.
Acting Professor Mr. H. N. Ramachandra Rao.

(b) High Voltage Engineerng Section—Prof. D. J. Badkas.
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(¢) Mechanical Engineeﬁng‘Section—Post of Professor —Vacant. Visiting
Professor, Mr. G. H. Kent in Charge of Section.

(@) Civil and Hydraulic Engineering Section, Prof. N. 8. Govinda Rao.

226. Theglepartment 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 .o 123
Power Engineering (Electrical) .. .. 16
Power Engineering (Mechanical) .. T
Power Engineering (Civil & Hydraulic) .. 8

227. On the recommendation of the All India Council for Technical Educa-
tion, the Government of India hassanctioned funds for the institution of post-
graduate courses in ngh 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
measurcments 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.

"998. 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 comsists of a Head of the Department
(vacant), 4 Professors, 7 Assistant Professors, 11 Lecturers, and members of
the Junior Staif.

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 established a reputation
in the field, and now has excellent laboratory and teaching facilities. 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
4 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 m such practical subjects as shop-practice, drawmg and
design

232. Hitherto, only a few students have been trained in Power Engineering.

_ Tt is true that, for much of the time during the period under rev1ew, 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; but since
zreat financial expenditure has been made on this department with' a specifie
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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 for 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
million 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 programme will
require large numbers of Power Engineers of all types, for the provision of which
the department has an important responsibility. )

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 belicve
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 years, 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
Lave 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. Iengar of the Tata Power Ltd.
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237. Tt i3 our opinion that it is in the national interest that steps should
be taken toattract young graduates to thecourses in Power Engineering. To
solve the problem of the proper employment of those trained in the different
branches of Power Engineering, we suggest that theMinistry of Irrigation and
Power in the Government of India, which co-ordinates the activities of the
Power Supply Industry inthe 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.

(5) The Institute, in consultation with the 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 region, and allocate a number of places to eaeh.

(¢) 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 shgll make the final choice of candidates from
those whose namesS appear on the panels.

(d) All the students admitted to the courses shald 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-
iation was reflected in the fact that it was suggested that the present Power
Engineering Department should be dissolved, and replaced by three depart-
ments of Electrical, Civil and Mechanical Engineering separate one from
another.

240. We are convinced, however that the original structure of the orga-
\nisation of the Power Engineering Department must be retained, if the origi-
ial 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 of special compe-
tence. Necessary budgetary prov1s1on should be made to meet the expenses
involved.

242.. Attempts should be made by the Institute to attract men in the
profession for short refresher courses. The facilities available in the Institute
are sufficiently attractive to ensure a good response, if such courses are properly
advertised.
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243. In our 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 increaged effort. During
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
engineering 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 secticns 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.

946. 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
activities. It is 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 invglved in routine testing. Until
that organisation has been established, the Institute should continue to assists
in sach work, but # 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 the  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 usad; since no other institution has similar equipment, it is desirable

that the Institute should provide facilities for staff and students of other

mstitutions 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 examined the proposals for development put forward by
the various sections, and their 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—

Non-Recurring— Rs.
Building (for H.V. Lab. extension) .. . .. 45,000
Equipment—

H. V. Laboratory .. .. .. .. .. 4,00,000
Power Engineering (Electrical) .. .. .. 50,000
Electrical Workshop .. .. .. .. 12,000
Mechanical Engineering Section .. . .. 50,000
Civil & Hydraulic Engg. Section .. . .. 50,000
ToTAL .. 6,07,000
Recurring—
Additional working expenses— .
Electrical Engineering Section .. - .. 10,000
Mechancial Do, .. .. .. .. 10,000
Civil & Hydraulic Do, .. . .. .. 5,000
ToTAL .. 25,000

Additional staff for H.V. Section—

1 Mechanic, 4 Assistant Mechanics, 2 Helpers for the care
of H..T. Sub-stationand transmission line—Temporary
labour for shifting conductors of transmission line .. 8,060

- Department of Aeronautical Engineering

253. During most of the period under review, umitl February 1955
Prof. O. G. Tietjens was the Head of the Department. He was succeeded b}:
Dr. S. Dhawan, who was appointed Professor in May 1955,
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254. The Institute is the only place in India where facilities exist for
training and research in Aeronautical Engineering. The staff of the depart-
ment congists of a Professor, two Assistant Professors, eight Lecturers and
other Junior staff.

265. The department offers a post-graduate diploma course in Aeronauti-
cal Engineering, of two years duration, open to graduates 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 fully the existing training facilitics. 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. 114 lacs by installing,
mainly from the designs prepared by the staff of the Department, sub-sonic :
and supersonic wind-tunnels, a spinning tunnel witk 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 |
tunnels 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 measuring 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 Foree, 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 Desigr. This new post should be filled by a person having extensive
experience in design. An additional post of an Assistant Professor in aero:and
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hydro-dynamies 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 aeroplanc structures. For the latter, we
suggest that the admission of suitable graduates in Civil Engineefing 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 Rs. 200 p.m. All students admitted to the post-graduate course
should also receive scholarships of this value The annual grant for working
expenses of the department should be increased to Rs. 50,000.

Section of Economics and Social Sciences

262. This section was established by a Council Resolution in 1947, and
was placed under the Director. Until 1949, its activities were confined to giving
students a background of economics and industrial psychology. In that year,
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 Department.

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 vacant but we understand that
the Professor was recently appointed and that he shomld 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. During the period under review, the Library was under the direction
of Dr. V.T.Kale, until Dr. Raghavendra Rao, the present Librarian, tosk
charge 1n 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. During 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
the period under veview, 310 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 fune-
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 librerian & member of the Senate is quite satisfactory.

270. The budget grant for the purchase of periodicals is Rs. 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 ordinery 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, therefore, suggest that books should mormally be held in the
Central Library. Bach department should, howo vz, be: allowed to borrow, say,
600 reforence books and bound perisdicals to fivia a sub-library, the contonts
of which should be reviewed annually. We also snzarst that eories of spocialisad
periodicals, in wiiich only ong department mny 5 & sfz;rfstod, saeald on ,iecﬁ'{)t
be passed to the department concerned for et ntion stil the arcival of ths next
issue; the previous issue should then be rebirnud to tine libzary,

272. A number of valuasble pamphlets, bulisiins, veprints and reports ave
being received, most of them free of cost. The work of classifying them is com-
licated, as they are irregular publications, asd litth: attention has been given
to it hitherto, We suggest that this work should b hirought tp to date. Since
1947, this library has assisted many institations by produacing photostat coples
of extracts from journals, the work being done by o private photographer on
piece-rate. Since the establishment of the INSDOCH in 1951, the volime of
this work has diminished; but since the Institute has ome of the best collections
of periodicals in the country, we favour she continumtion of this serviee, and
we suggest that it should be supported by Lo additinn of o Micro-ilm unit 1o
the library. For this purpose, we recommend » non-recurring grant of Rs. 4,000
and the sanction of the post of a Technizal Assistunit,

273. We feel that the selary scale Rs. 400- 00 p.sa. atiached 40 the post
of o Librarian is rather low, and recommend tht it sluould be increased to that
of a Lecturer, namely Rs. 350—850 p.m. Further, if the Central Library is to
take over the care of most of the books ¢f the Institte, as we rocommend, an
additional post of Assistant Librarian sheuld b sanertioned. We do not recom-
mend any further increase in staff since we understaind there has been no call
to render technical service, such as abstracting dociumentation, etc.

274. Since 1951, the library has been made responsible for the publication
of the Institute Journal. This seems to us appropriats,. since the present librarian
is a Doctor of Science and has only to supervise thie work of the library, Tt -
should be possible for him to discharge this additiomal responsibility with the
small increase in staff which we have recominendad.. We see no reason for the
revival of the Bureau of Industrial and Statistical Imformation, for the service
it gave is now adequately rendered by the organisation in D:H?i, and duplication
is unnecessary.

The Journal of the Instituie

9275. We generally agree with the views expresssed by the Eg;rton Com-
mittee regarding publications from the Institute; mamelv—

<979, Tt has become widely recognised thatt the amiount of scientific

literature at present published 1s inordinastelly llarge, and we hesitate
) . 4 .

to make any recommendations which wronld inerease the volume.
In any case, we would strongly roreciite any pablication of original
work unless it Is made on a high sambifier lewell; and we consider
that such publication is properiy the fuinetiion: off scientific societies
rother 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
Institute. ...”

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 grant from the
Government proved to be adequate, ,

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

Statement 111 gives Non-Recurring expenditure incurred during the period
under review (1947-48 to the end of December 1955) and contains:

(@) Expenditure on Government of India Non-Reourring development
schemes,

(b) Non-Recurring expenditure from Institute funds, and

(¢) 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
thereof including the revision of salary scales suggested in 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 1948-49 to 1954-55

Year Receipts Expenditure Excess of Closing Cost of
Receipts Balance  vacant
over posts

payments

1948-49 14,565,600 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 « 2811,100  25,92,800 --3,18300  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 1I

Normal annual Recevpts and Paym@nts Jor last 3 years ending March 1956

: RECEIPTS . Rs
Income from Bombay Properties 75,500
Interest on Investments 2,10,000
Interest on unapplied income 32,100
Miscellaneous Receipts . 2,25,300
Grants—Government of India * 19,65,700°
Deo. 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
ToraL 26,34,900
PayMENTS
Administration 8,42,400
Departments/Sections—
Modern European Languages 7,100
Economics & Social Sciences 34,300
Pharmacology 34,100
Fermentation Technology 21,600
(ieneral Chemistry 1,22,500
Organic Chemistry 96,300
Biochemistry 1,28,600
Physics 34,800
Aeronautical Engineering . 1,53,200
Internal Combustion Engmeeung 1,46,100
Metallurgy 1,03,400
Power Engineering 4,95,400
Electrical Communication Engmeermg 1,00,500
Chemical Tech. & Chemical Engineering. . 83,000
Applied Mathematics
Toran . 24,53,300
tixcess of Receipts on payments 1,81,600
OTHER RECEIPTS AND EXPENDITURE .
Receipts Expenditure
E.M.E.(N.C.C.) 21,000 15,600
A.I.C.T. E. Grants R(,vmed Dstlmates 1955-56 79,800 79,300
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STATEMENT II1
Nown-Recurring Expenditure—I1947-48 to December 1955

Sanctioned Total
Grants Expenditure
till Dec. 55

(a} Expenditure on Government ¢f India, Non-recarring Development

Schemes— -

1. Economic; and Social Sciences Section .. 71,000 71,000
2. General Chemistry Department .. . 2,35,000 2,37,060
3. Organic Chemistry .. 1,33,000 1,31,900
4. Department of Chemical Technoloov Cnenncd,l \

Engineering 2,45,000 2,41,900
5. Biochemistry including Fﬂrmentatlon Te(,hno-

logy and Phdlﬂl&COlOé)y .. . .. 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 .. . . 5,310,009 5,29,000

10. Power Hnginecring Department (Inel. High  1;20,29,900 1,17,08,700
Voltage Labs.)

11. Electrical Communication Engineering . 8,080,000 8,23,700
12. (@) Overhauling unserviceable articles . 1,50,000 1,149,400
(&) Overhead distribution .. .. 3,08,000 3,40,100

(¢) Rewiring Chemistry Department .. 92,000 1,03,300
ToraL .. 1,76,88,800 1,70,76,300

(b) Non-recurring expenditure from Institute Funds—

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

(¢) Non-recurring expenditure {rom Sir Dombp Tata trust and Sir Ratan Tata
‘ Charities Grants—

1. Electrical Communication Engineering De- .
partment 1,15,000 95,500
2. Internal Combustion Enormeermg Depmtment 1,15,600 64,900
3. Metallurgy Department .. .. .. 30,000 30,000
4. Physics Department .. .. .. 40,000 40,000
ToTAL .. 3,00_,000 2,30,000

Closing Balance on 31st Mareh 1956 . 10,568
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STATEMENT 1V

Recommendations affecting the Recurring ewpenditure of the Institute

A. Additional Staff

8L No. Department/Section Designation No. recom-
mended

1 2 . 3 4

Grour I Starr

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 1
3  Organic Chemistry Lecturer .. 1
4 Fermentation Technology  Senior Research Assistant 1
Section. '

b Metallurgy Assistant Professor . 1
Technical Assistants .. 2
¢ Aecronautical Engineering  Professor .. 1
* Assistant Professor .. 1
Technical Assistants .. 4
7 Library Acssistant Librarian .. 1
Technical Assistant L 1

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

Cos: of Revision of salary scale for the Librarian . 1,476

ToTAL ForR GroUP I STAFF .. 206,363
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1 2 3 4
Grourp IT Starr
1. Administration:
(a) Central Store L. D. Clerk . 1
U. D. Clerk . 1
(b) Central Instruments and Principal Glass Blower  (Rs.
Services Laboratory 250—500) 1
Senior (lass  Blower Labo-
ratory Assistant .- 1
(¢) Central Workshop A grade mechanics 3
L. D. Clerk .o . I
2 Organic Chemistry Laboratory Assistant 1
3 Biochemistry/Pharmacology Animal -House Attendants 2
Laboratory Assistant 1
4 TFermentation Technology Laboratory Assistant .. 1
Section.
5 Power Engineering Mechanic 1
Assistant Mechanics - 4
Helpers .. 2
Temporary Labour Rs. 8,000
v per year ) .
6 Aeronautical Engineermg  Mechanic ‘o 1
Cleaners 2
Annual cost of above Group II Staff including D.A.
and P.F. contribution .. .. .. ‘e Rs. 53,445
ToraL CoST OF ADDITIONAL STAFF .. Rs. 2,59,808
Say .. Rs. 2,59,800
B. Increase in working expenses of the departments Rs. 1,41,900
and administration.
C. Annual contribution to quadrennial repairs to roads Rs. 30,000
and buildings.

D. Discretionary Grant with the Director (average) .o Rs. 1,50,000

E. Additional cost on scholarships recommended

Ra. 6,41,300

ToraL B, C,D axp E .. Rs. 9,63,200

UrrimMaTE Total ANNUAL REcurring Cost

.. Rs. 12,23,000
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STATEMENT V
Recommendations for non-recurringy expenditure

Building Equipment = Total

Rs. Rs. ' RS.

A. Administration and Central Facilities—
1. Hostel improvement and : .
auditorium .. .. .. .. 80,000
2. Staff Common Room .. 10,000 .e 10,000
3. Black topping of main roads
and repairing of others .. . .. 65,000
4, Central Instruments and
Services Laboratory .. 1,50,000 2,00,000 :3,60,000
5. Central GHass Blowing Shop .. 1,40,000  .1,40,000
6. Central High Vacuum Ser-
vice Unit - e .. 30,000 30,000
7. Central Workshop o .. 1,00,000 1,00,000
‘B, Departments and Sections—
. L. Department of Physics .. .. 3,00,000 3,00,000
'., *? ‘Déparfment of Inorganic and _
o Physical Chemistry .. 50,000 1,00,000 1,50,000
3 Beparbment of Organic Che- o
' mmtry 3,00,000 70,000 3,70,000
3 f&. Department; OfBlo-Chemlstry 40,000 40,000 80,000
- B. Permentation  Technology
(o Bection .. . 20,000 20,000
6. De?a.‘ztment of Chemical En-
: gmeermg . e 50,000 60,000
7 Dep&rtmﬂnt of Internal Com-
busi;mn Engineering .. 1,00,000 1,50,000 2,50,000
Depa.rtmenb of Power Engi-
* epring - 3 45,000 5,662,000  6,07,000
pnrtm‘ 1t of Electncal Com- o
L .. 40,000 50,000 QO,QOO
Metallmgy .. 1,00,000  2,00,000  3,00,600

1,00,000  1,00,600
4,000 * 4,000

ToTAL .. 30,96,000

Say .. 31,00,000



STATEMENT Vil
Summary of Receipts and Payments

Budget
Receipts Estimate Payments
1955-56
Part I Recurring Pat 1T Recurring Rs.
Rs.
1. Endowments . 2,90,300 1. Direction

2. Grants from Gov ernments 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. () Hostel 55,420
5. E.M.E. Section—National Cadet Cor_ps , 28,200 (1) Gymkhana 9,420
(44t) Tata Memorial Sports Club . 2,280
D. Library 86,500
E. Modern European Languages 7,850
F. Economics and Social Sciences Section 34,570
G. Pharmacology. Laboratory . 38,600
H. Fermentation Technology Laboratory 26,300
1. Power and Maintenance . 88,700
J. Pump House .. 44,860
K. Gas House 20,540
L. Central Stores : 17,680
2. Department of General Chermstry 1,33,620
3 Department of Organic Chemlstry . 1,05,430
. 4. Department of Blochemlstry 1,33,510
Total Receipts Part 1 28,28,300 5. Department of Physics 99,760
6. Department of Aeronautical Engmeermg 1,74,400

€9



STATEMENT VI—contd.

Budget
Receipts Estimate Payments
1955-56 '
Rs.
‘Opening Balance .. . . .. 2,97,604 7. Department of Internal Combustlon Engmeermg 1,486,250
—————— 8. Department of ‘Metallurgy . .. . 1,17,960
Part I—Receipts plus Opening Balance .. 31,25,904 9. Department of Power Engmeermg— _

(e) Head of the Department .. .. 26,440
() Electrical Engineering Section .. .. 1,52,360
(c) Mechanical Engineering Section . 2,06,230
(d) Civil and Hydraulic Engineering Section 83,600
(¢) High Voltage lEngmeermg Section .. 66,970

10. Department of Electrical Communication
Engineering . 1,17,040

11. Department of Chemical Technology and
Chemical Engg. .. 1,05,260
12. Department of Applied Mathematlcs .. 18,440
13. Provident Fund Contribution ..

14. Lump sum provision for conwersion of Research

. Asgsistants from Junior to Senior ..
15. EM.E. Sectinn—National Cadet Corps .. 28,200
Total Payments Part¥ -~ .. .. . 30,30,370
Insmtute Oa.pﬁ;al mpendlture e .. 50,30,370

T o A
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APPENDIX T

2A. List of members of the Court and Council whose views wereobbained
through correspondence—

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 members of Qourt, Couneil.and staff
whose views were obtained through correspondence—

Dr. P. Nilakantan
Prof. Srinivasan

Dr. N. Anjaneyluw
Dr. D.P. Antia

Mr. P. Kutar

Mz, Kanwar Sain
Brig. B.D. Kapur
Dr. B.C. Guha

Mr. R. Natarayjan
Dr. Mata Prasad

Mr. Tirumala Iyengar
Prof. T. R. Seshadi
Dr. 1. iu. Roy

Dr. Daya Swarup
Dr. V. Subramanyan
Dr. B. Mukerji

Mr. Jagedeesh Prasad
Mr. P. Mukerji.

Lt. Col. B. M. Chakravasti
Dr. Whittakar

Prof. B.Sen Gupta

(C. List of persons interviewed by the Commatiee—.
Mr. N. N. Iengar
Prof. N. R. Dhar
Mr. N. Srinvasan
Dr. V. Bubralmanyan
Dr. B. N. Ghosh



APPENDIX II
List of mheme&,spoﬁsoredby outside MW o

-

Serial Title of the scheme
No.

I. Council of Scientific & Industrial Research

(C8.LR.)— .

1. Age Determination of Rocks .. .. Physics

2. ‘Analogue Computet of X-Ray,ete, - .. Physics

3. Cultural Experlments on Patchouh " .. Organic Chemptry
4. Vitamin ‘A’ in Fishes . .. Bioch_emistry

5. Physico-Chemical Studies in indigenous Biochémistry

6. Biosynthesis of Vitamin B Complex .. Biochemistry

7. Eleotrical Resistance Strain Gauges .. Metallurgy
8. Electrical & Mechanical Properties of '

~ Aluminium-rich alloys e «-  Metallurgy
9. Studies on the gmwth of precipitation 24
" B. Aluminium, ete. Metallurgy
10. Hot air engines and their development Intemal Cmnhuﬁén
o Engmeermg -
" 11, Design of transient analogue computer, . Power Engine
" (Electrical En
12. Experiments for desngn of cavitation L
tunnels .. .o . . Power En
S | o (Clv&;Hyd ﬁ:g)
. 13.' Study of the behaviour of goils’ under o
heavy machine foundation (New Scheme) Do,
14. Centrifugal pumps research, ete. (New o
- Soheme) A Deo.
15. Study of techmques for wmd tunnel tests )
(New Scheme) .. .. * Aeronautical
11, Indian Council of Agricultural Research o
(L.CAAR.)— .
1. Micro-flora of Soils .. .. .. Fermentation Fech.

2. Bewage Farming .. . .. Biochemistry,. : " "
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donts et 4

Seririail Title of the scheme | Department/Laboratory
Ndo. o e T

III. . Iindian Courcil of Medical Research (_LC.M.R.) N
1.. Malaria Scheme .. - Pharmaeology

" 2.. Intracellular distribution of vitamins ... Bioehenﬁstry; .

IV. I Diepartment of Atomic Energy (D.A.E.)
~ 1.. Separation of hafnium from zirconium .. Metallurgy .
' 2.. Heat trar sfer to run gas turbine, etc. ... Ipternal Combastion Engg.

V. GGoyvernment of Mysore—

11 Nutrition of silk-worm .. .. Fermentation Tech.

VI. ) Kirloskar Oil Engines Ltd., Poona—
11 Kirloskar Oil Engines .. .. Internal . Combustion
' Engineering.
VILL Champion Reef Gold Mines— s
11 Wire-Rope Testing .. .. Ciw. & Hyd. Engineeritig;




~ APPENDIX -1
Industrial Gas Turbines

We undetstand that very large sums of money have been earmarled. for
feséatch on industrial as opposed to aircraft gas turbines and- that up b-date
about two lakhs have been apent.mostly on equipment to be installed n.ghe
Department of I.C, Engineering. We find it difficult to understand—

(1) Whafh;useﬁll._purpose the industrial gas turbine is likely to-falfi)
in India, ' ' o |

(2) What precisely is the neture of the research contemplated? ¥ i¥a
research .into .such vital general problems as heat transfer,heat -
resisting matetials, combustion of indigenous fuels etc?:If sqthis
is aleently in hand and can be resymed at very listle extra cosiilgd
with the minimum of additional equipment. Or, is it a researciinto
the very éomplex mechanical problems of turhines and comprsegs
involving constant re-design and re-construction? If so alatgs

. axmenndof very costly equipment will be necessary together wily the'
services of a machine ehop with tooling capable of handling thevery
intractable materials required for high. temperstare working gy

On the mechanieal gide of the problem a vast amouns rof researal¥iy
development we¥ has already been carried out in Europeand America dirthg
the last 20 years, the results of which are all available to India througi the
National Gas Turbine Establishment in England. and through many of

sotirces -as well.

We understand that the principal demand in Indis is for small power famts
ranging from two to about 30 horse power, for use in villages where electicity -
is not yet available, by far the main requirement being for engines of lessthan
ten horse-power. On purely theoretical grounds the gas-turbine presens an
attractive picture but the mechnical problems involved are very formidableand
become the more difficult the smaller the unit. It is difficult to conceive  the
possibility of making gas turbines of such small power as these, such a twbine
would probably have to run and that with very fine working clearancesat a.
speed of the order of 50,000 to 100,000 R.P.M. (depending upon the numler of
stages) and the mechanical problems involved in the way of dynamic balaming,
govemning, design, lubrication and cooling of bearings, distortion and real-
alignment due to unequal temperature distribution, the development of peed
reduction gearing to deal with these enormous speeds etc. would seem b be
almost insuperable, while at best such a costly and delicate machine would
require & highly skilled operator, and unless a really efficient heat exchange be.
added, it could run only on a refined liquid fuel, and that at a fuel consumgtion
of probably more than double that of a corresponding piston engine. It has yeen
suggested that small industrial gas turbines could operate with solid fuel threugh
the medium of a heat exchanger that this will involve some appalling probbms
in the way of sensitive temperature control mmder varying load conditions,
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" Tthe claim that the gas turbine requires no water for cooling is'not a very
convvinicing one, for the small piston engine can always he made in ‘the air cooled
versiziom or with a closed circuit cooling system. In any case in completely water-
less ¢ arceas there can be little use for a power plant of any kind. -

- It; has been suggested also that gince India w111 shortly be makm g gas tur-
biness ffor jet propelled or turbo-propeller aircraft, the experience gained from
reseaarcch on small industrial gas turbines will be very valuable, but the resemb-
lancee etween a light aircraft furbine of several thousands ¢f horse power and
a smualll industrial turbine of 50 H.P. or less is so remote and the operating con-
ditioonss so widely different that very few of the major mechamcal problems are
comnmon to both—as well to argue that “researeh’ on the mechanical feature s
of a , motor-cycle engine would be applicable to a main line diesel locomotive.’
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APPENDIX IV
Estomate of Equipment required for the Central Glass Blowing Shop

Stocks of glasses and other materials . . . , 2,0:0
Ordinary benches, blowpipes and hand equipment .. . 500

Lathes (minimum 3): 1 large, 1 small, high quality, 1 small second ,
quality, all complete with accessories .. . 3,500
Annealing Ovens: 1 large, 2 small, 1 vertical .. .- . 1,560
Diamond sawing, milling and drilling equipment . . 700
Ca_rborundum stopcock and plate grinders .. e e 4{)0
Mechanical pump for general purpose pumping plant .. .. 189
Spot welders and small metal working equipment . .. 500
H.F. heating equipment - .. .. .. .. .. 1,200
Evaporation plant for aluminising mirrors etc. C 1,000
Sundries to include strain viewer, etc. .. .. . 500
About .. _11,920
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