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Dear Mr. President,

I have the honour to present herewith the report of
the Reviewing Committee, appointed in terms of the Govern-
ment of India Resolution No.F.8-124/64/T.6 dated 10 Sept-
ember, 1969 tn examine the warking of the Indian Institute

of Science, Bangalore, in all agpects.

Yours faithfully,
sa/-
(T. R. SESHATRI)
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1. CONSTITUTION OF THE REVIEWING COMMITTEE, TERMS OF
REFERENCE, AND BRIEF OUTLINES OF THE MODUS OFPRRANDI

1.1

1.2

Science.

1,201

We, the Members of the Reviewing Commistee of the
Indian Institute of Science, Bangalore, have the honour to
submit our report.

The Cormittee was appointed by the President of India
in his capacity as the Visitor of the Indian Institute of
Science and in exercise of the powers vested in him under
Clause 7.2(a) of the Scheme for the administration and manage-
ment of the properties and funds of the Indian Institute of

The Committee consisted of:

Prof. T.R. Seshadri, F.R.S.
Emeritus Professor
Department of Chemistry
University of Delhi, Delhi

Ir. B.K, Bachhawat

Professor of Biochemistry and Director,
Neurochemistry Ieboratory

Department of Neurological Sciences
Christian Medical College & Hospital
Vellore 4

Dr. AJK. Komal

Professor and Head

Electronics & Commmicatior Engineering
Department _

Roorkee University, Roorkee, U.P. .

Dr. G.S. Insddha

Director

A.C. College of Technology

Madras University, Guindy, Madras 25

Prof. X.B. Menon

Head of the Electrocal Engineering
Department

Indian Institute of Technology

P.0. Kharagpur Technology, Kharagpur

Dr.S.R. Valluri
Director
National Aeronautical Iaboratory

Kodimlallii,; Post Bag No. 1779, Bangalcrc 17

Dr.AR. Verma

Director

National Physical Iaboratory
Hillside Road, New Delhi 12

(Crairman)

(Member)

(Member)

(Member)

(Mexber)

4

(Member)

(Member)



Dr. W.H. Pickering (Adviser)
Director '
Jet Propulsion Iaboratory
California Institute of Technology
Pasadena, California, U.S.A.

Prof. M.J. Iighthill, F.R.S. (Adviser)
Pepartment of Applied Mathematics &
“heoretical Physics
Urdversity of Cambridge
SIlver Street, Cambridge, England

Preis M.M. Shemyakin, Sc.D. (Adviser)
M-mber, USSR Academy of Sciences
D' reector, Institute for Chemistry
of Natural Products
ULSR Academy of Sciences
Ul . Vavilove 32, Moscow, USSR

Smri 6.N. Vasweni (Secretary)
Deputy. Educational Adviser (Tech.)

Ninmistry of Bducation & Social Welfare

Government of India, New Delhi

1.2.2 The terms of reference to the Cormittee weres

(1) to review the working of the Imstitute in all
aspects as a centre of advanced studies and
research in science, engineering =nd technologys

(ii) to advise on the broad lines of development of -
the Institute, specially in regard to coopera-
tion between departments in the light of new
inter—disciplinary areas of science and tech-
nology and on priorities of development; and

(ii1) to meke recormemdations on any other aspects re-
garding the organisation and function and re-~
orientation of the Institute that a-e considered
necessary for its fuwkure development.

1.2.3 ™we Committee held a preliminary meeting in Delhi on the
12th of December, 1969. Immediately after the preliminary
meeting, a'l the Members of the Court and the Council of the
Indian Institute of Science, as well as eminent educationists,
scientists and experts w.re requested to send their comments

and, if necessary, to meet the Committee and discuss with

them regarding the future development of the Institute. A

list of Meghers of the Court, the Council and others, who sent
their coumg™ts, is given in APPENDIX A.

1+2.4 The Comrittee first assembled at the Indian Institute
of Science, Bangalore, on 14 January, 1970 and, during the
course of the review, we obtained the views of the Director,
nembers of the staff, representatives of the students, eminent
scientists, educationists and others through correspondence,
personal iucterviews and informal discussions.



1.2.5 The Committee met the Senate on 20 Janwary end the
Council on ‘4 February, 1970 in Bangalore and discussed the
various pruihlems with then. The Commitiee visited all the
departments of the Institute, the Iibrary, the Mechenical
Engineering Workshop, the Central Stores, the Students'
Hostels, the Gymkhana, the Staff Club, etc. The Committec
also visited Madras, Vellore, Delhi and Bombay. Dr. Kamal
visited the Institute of Radio Physiecs and Elecironics,
Calcutta. The Committee made visits to verious indusiries
end institutions in Bangalore and other places. Nurber of

. sessiors held and the list of various places, industries and
institutions visited are given in APPENDIX B and persons in-
terviewsd are given in APPENDIX C.

1.2.6 The authorities of the Institute, as well as the re-
presentati~ i of the various organisations at the Institube
supplied t.2 Committee a number of documents, which are
listed in & 7FENDIX D.

1¢2.7 The work of the Cormittee was greatly asgis*ed and
facilitated by a series of useful notes prepared by the
Director aii reports from the departnents and by meroranda
subnitted by the staff and student representatives referred
to aboves. They provided o most relpful background for the
visits and discussion neetings. We are nost grateful for
the materisli.

1.2.8 The Comrittee also had received many confidential
replies from nembers of the Court and the Coumeil, ex-students
of the Institute and others, in response to letters addressed
to then sbout their views on the work and the future develop-
nent of the Institute.

1.2.9 Ve wish to express our thanks to the Director for the
hospitality extended to us throughout our stay at the Insti-
tute.

1.2,10 e - lso wish to express our tlmnks to all the menbers
of staff aud the student bodies who assisted us during our
visits and discussions ard for the objective manner in which
they made . eir representations and responded to mony guestions
asked of toem.

1.2.11 Ac~Jemician Shenyakin, Adviser to the Commitiee, wasz
able to cc.e to India and visit the Institute and o“her places
with the Crardttee from 24 Jenvary to 21 Februvary, 1970. His
report is wsiven in APPENDIX E.

e were deeply grieved to know about the wtimely death
of Acadenician Shemyakin after his return to the U.S.S.R. His
coutributions to the deliberations at the Cormittee drawing
upon his vast and mature experience were nost valuable not
only in relation to the disciplines of Chemical and Biological
Sciences, but alsc in relation to the wider perspective in
which the work of the Imstitute in future was projected.



Prof . Pickering was also able to come to Indla and
visit the Imstitute and other places with the Committee, from
9 to 21 Pebruary, 1970. His reports are given in APPENDICES
F & F-1.

We are grateful to the Advisers for their valusble
advice and assoclation with the deliberations of the Com-
mittee.

Due to preoccupation, Dr. M.J. Iighthill, the third
Adviser, was unable to come to India,

142,12 Finally, we express our appreciation of the work of
Mr.G.N. Vaswanl as Secretary of the Committee. We highly
value the arrangements he made and the help he gave in the
preparation of this report.

Sd/-
(T.R. Seshadri)

84/~
(B.X. Bachhawat)

84/-
(A.X. Kamal)

Sd/-
(G.8. Inddha)

Sa/-
(K.g{ Menon )

sa/-
(s.R. valiuri)

Sa/~
(A.R. Verma)



2. BRIEF HISTCRY

2.1 In 1896, the Founder, J.N.Tata, conceived the creca-

tion of a research and teaching Institubion devoted to ori-

ginal investigations and post-graduate courses chiefly devow-
ted to science and industry mainly for the promotion of the

industrial and meterial welfare of the country.

2.2 The Imstitute was founded in 1909 as an Imsti‘ution
of higher learning devoted to research and teachirg in science
and technology.

243 A guccession of Reviewing Cormittees appointed by the
Govermment of India have helped the Institute in i*s develop-
rent both in the creation of an atrosphere and the spirit of
free enquiry necessary to intellectual activity and also
given it the necessary guidance in wmeintaining close relevence
to the national developnent.

2.4 The main event which hmve had a bearing on the cha-
racter of the Institute are given below:

2ed el 1910 -~ Schene of organisation of the Institusc

The first Director, Ir. Morris Travers, proposed in
1910 that the Institute be a homogeneous research and teach-—
ing institution devoted to pure and applied sciences with
interdependent departments, taking special note of particular
needs of India.

2+4.2 1921 ~ The Pope Ceormmittee

The Committee, noting the relative scarcity of high
calibre training for research in India, stressed the impor-
tance of placing increased emphasis on pure science for
broadening the intellectual horizons. The Committee consi-
dered the Institute to be unique in character in India and
recommended that the regulations be amended to include ins-~
truction in addition to original investigations as an object
of the Institution.

24443 1931 - The Sewell Committee

The Committce suggested placing an increased bias towards
those lines of research that had relevance to exdsting indus~
tries or might be éexpected to open up new ones in the coumtry.
The Committee especially emphasised the All-India status of the
Institute and considered it distinct from universities.



2e8444  19%6 - The Irvine Committee

The Committee suggested to the Government to define
more precisely the aims and objects of the Institute and sug.-
gested that:

1. the aim of the courses of instruction should
be preparation of workers as investigators
in science and technology; eand

2. the research in pure and applied sciences
should have special ermphasis in those in-
vestigations which would directly benefit
industry in India.

2,4.5 1948 ~ The Egerton Committee

This-was the first post-independence review. The
Comrdttee noted the broed canvas thot Tad opensd wp and the
role of the Imstitute in the harnessing of science in ths
fullest measure to solve the national problems and develop
natural resources. The original concept of the Founder was
broad enough to enbrace these challenges.

2:446 1955 — The Ghosh Committee

The Committee considered the Institubte's role to be.
that of a higher technological institute prineipally con-
cerned with the post-graduate teaching and reseaxch.

2.5 Authorities of the Institute

2,5s1  The Court, the Council, the Finence Committee, the
Senate and the two Faculties, namely the Science Paculty and
the Engineering Faculty, are rainly concerned with the admi-
nistration, organisation and coordination of general acade-
nic and other related matters.

2.5.2 The Court reviews the activities of the Imstitute
amually and may make recormeandations to the Vieitor or to
the Cowuncil, on matters relating to the aims, administration
and finences of the Instiiute.

2.5.3 The Council is the executive authority of the Insti-
tute and is wholly concerned with the proper administration
and management of the Instiltute.

2,54 The Finance Cormittee examines and scretinises the
Irstitute budget, considers all financial proposals, perio-
dically reviews Institute finances and generally advises

-

the Council on all financial matters,



2.5.5 The Senate is the academic authority concerned with
all the academic and related matters.
R ]

24546 The Faculties function as advisory bodies to the
Senate. They initiete, formulate and consider all the
academic matters, including the formulation of courses, pro-
grammes, adnissions, appointment of exaniners and make re-
commendations to the Senzte.

2.6 Finances

24641 Since 1956, the development of the Institute has been
closely related to the Five-year Plans. The Ingtitute is
firmanced by the Govermment of India and the University Grants
Cormission. The former provides the maintenance grant as

an average annual Block (non—plan) (for the five-year plan
periods), while the latter provides the developmental grants
which include 411 the non-recurring expenditure towards
buildings, equipment, etc., and also recurring expenditure

on new projects sanctioned/approved during the plan periods.

2.6.2 The Block is normally reviewed for (each plan) a five
year period and provides only for the recurring expenditure.
The release of grant by the Ministry of Education is on a
quarterly besis.

2.6.3 The block grant is assessed keeping in view the re-
curring expenditure incurred during the previous block period
as committed expenditure and increased by the liability for
developmental recurring expenditure in the previous plan
period. The normal increments towards the salaries, includ-
ing any increases in allowances, increases in cost of mate-
rials, etc., are provided for. The Block does not envisage
any increase in allowances, pay scales, and/or value of scho-
larships, etc. The impact of such increases is actually
determined fron time to time and additiomanl annual grants are
rmade available to coupensate the same.

2.644 The block grant given by the Govermment of India repre-
sents the net average requirements, assessed after deducting
Uother receipts" (an expression in vogue at the Institute

which includes receipts from all sources other than the block,
grant - viz., from the endowed properties in Bombay, grants
from the State Govermnments, income from tuition fees, hostel
and other fees, rents, eﬁc.) from the gross estimated expen=
diture for the block period.

2.6.5 To facilitate a unified view of the entire activity,
including development of the Institute, the Ministry of Edu-
cation and the University Grants Commission Jointly appoint
Cormittees for fixing the block and also the developmental

grants for plan projects and related finances.



It is now understood that under the amended University
Grants Commission Act, the Commission will be solely respon-—
sible for both the developmemtal and mmintenance gramts.
The Committee feels that this is a very necessary step.

(1]
..

.
..
..



3. SALIENT FEATURE OF THE INSTITUTE GROWTH SINCE THE
IAST REVIEW
31 The last Reviewing Committee, i.e., the Ghosh Com~

nittee, submitted its report in April 1956.

3.2 In pursuance of this report, over the last 14 yzars
the areas of research and teaching have been changed. They
have been transformed in a broad sense through an evolutionary
process rather then by any gquantum jurps.

33 The period 1956-61 was mainly one of consolidation of
the academic and research activities of the Institute.

344 In 1958, pursuant to the recormendations of the Ghosh
Committee, the Institute acquired powers to awerd degrees on
being declared to be an institution of higher learning deemed
to be an university under the University Grants Commission
Act of 1956.

345 Some important aspects of the growth of the Institute
since 156 may be mentioned. Over the last 15 years, areas
of research and training have been changed. The number of
departments and secticns functioning ~ inclusive of the
Iibrary — in 1956 was 17. In 1961, on the advice of an
Expert Committee, the Department of Chemical Technology &
Chemical Engineering was reorganised as the Depariment of
Chenical Engineering. In 1963, the four Sections of the
earlier Power Engineering Departmemnt were reorganised as
Departments of Electrical Engineering, Mechanical Engineering,
Civil & Hydraulic Engineering and High Voltage Engineering.
In 1964, the Central Instruments & Services Ieboratory canme
into being. In 1965, on the advice of the Mudaliar Com—
mittee on Memagement Education, the Sections of Economics &
Social Sciences and Industrial Engineering & Administration
were merged to form the Department of Industrial Management.
In 1968, the Fermentation Technology end Pharmacology Isbora-
tories were merged and reorganised as the Microbiology &
Pharmacology Imboratory. At present, there are 19 departments/
sections, inclusive of the Iibrary. '

346 Figures 1, 2, 3 and 4 show the growth pattern in the
nunber of students, staff, the academic conferments and re-
search publications of the Institute. It will be noted from
these figures that there has been significant increase over
the years in the research and master's degree students!
strength, whereas B,E. degree students' strength has remained
essentialily constant. Part-time Diploma Courses were dis—
continued in the year 1965 and a Post-graduate Diploma Course
was started in 1967. Significant additions heve been made
in the cadre of professors and assistant professors, as also
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lecturers and technical and research assistants from 1963
onwards. Conferments of degress show a substantial increase
from 1957 to 1962 with a brief decrezse in the confernments in
1964 on account of the reorganisation of the Master's degree
courses. The total annual conferments seerm to have stabi-
lised between 320 and 350 in the recent years. The number

of publications have continued to increase from about 180

in 1957-58 to about 350 per year duking the last 5 years.

It is noted that while there has been a decrease in the pube-
lications in the Science Faculty, there has been an increase
in the publications in the Engineering Faculty, thus showing -

the result of giving added importance to building up engineer-—
ing sciences in the Institute.

3.7 The student strength has stabilised arownd 1000.

2.8 The pyramidal structure obtained earlier in the staff
pattern was gradunlly changed by obtaining relatively greater
increase in the number of senior staff at the level of Profes-
sors and Assistant Professors since 1963. The following
table indicates the growth of staff =2nd students in the
various categories over the last 16 years.

GROWTH OF STAFF AND STUDENTS IN VARIQUS CATEGORIES 19551971

Acadenic & Supporting Staff

Scientific :
Year staff upto Total Stud-

. |Research/ | Tech~ |Adminis-| Mainte- | Support— Total| ents
Technical | nical |trative | nance ing Staff
Asgsistants staff
1 2 3 4 5 6 1 8

195556 | 135 172 82 | 283 537 672 | 356
1956-57 137 183 84 284 551 688 | 401
195758 155 187 85 293 565 720 | 419
195859 158 201 94 299 594 752 | 630
1959-60 168 207 103 319 629 791 717
196061 193 21% 109 318 642 835 | 791
196162 182 225 107 %11 643 825 | 819
1962-63 166 240 114 313 667 833 | 82N
1963-64 171 247 | 124 311 682 853 | 877
196465 180 - 252 133 315 700 880 | 855
1965~66 230 303 147 348 798 1028 | 868
1966-67 251 325 159 353 837 1088 | 885
1967-68 254 332 164 369 865 1119 | 897
196869 285 323 160 365 849 1134 | 921
1969=-70 289 349 163 380 892 1181 991
1970<71 332 357 170 377 904 1236 | 965
Sanc— 412 a0 | 17 146 | 1021 | 1433 |1000
tioned




349 The out-put during 1956-1971 is as follows :
Number of research papers/publications: 4355
Ph-D- [ ¥ oo 392
M.Sca cee one 188
M.E. - “oo eva 1322
Post-graduate Diploma cee 818
BOE. LR N ] L 2N 685

3610 Among the other developments may be mentioned :

a) new material for instruction =nd modern methods
of instruction, testing and examinations;

b) efforts in the direction of introduction of
Tormal courses of instructions in most of
the depariments;

c) special attention to the fabrication and
development of research equipment and creation
of a centrel facility for this purposes;

d) initiation of some inter-disciplinary projects;

e) some deliberate promotive steps to encourage
consultancy work on the part of the individual
faculty members; promotion of institutional
consultancy projects on a wider scale. A
beginning in this direction was made in 1965
with an initial fund of Rs$50000, which has
grown to Rs 12.32 lakhs by 31 March, 1971.
The Institute during this period undertook
in all 103 consultancy projects, some of
whieh have resulted in significant assistance
to industry.

3.11 These results were achieved by the implementation of
the last Reviewing Committee's recommendations and additional
financial inputs into the Institute. These additional finan-
cial inputs were based on the recommendations of other ad hoc
committees appointed by the Government/University Grants Come
mission to asgess the Institute requirements. Given below"
are the details of the financial inputs and impoxtant recom-
mendations of these ad ho¢c committees. This intervening
period may be conveniently divided into two blocks: i.e.,
vpto 1961 (Second Plan periuvd) end from 1961-66 (Third Plan
period).

3.12 The implementation of the several recommendations of
the Ghosh:Committee as approved by the Visitor was virtually
completed in 1961, The results of these implementations are

11



shown in the figures already mentioned.

12

We give  below a

summary of the fimancial inputs
Reviewing
Position Committee Position
in 1955 recomnenda— in 1961
tions
1958
1. Pinences (Rupees ' in lakhs)
Recurring Expenditure Additional
Staff salaries, etc. Rs 16,73 Rs 2460 Rs 23.89
Working Expenses Re 11.64 Re 1,72 Re 14442
Scholarships Rs  0.48 B 6442 Rs 6441
Total Recurring Rs 28.85 Re 10,74 Re 44472
Non-recurring Rs. 30.21 Rs 31.00 Rs 21.34
Expenditure from for five paid
A TI.C.T,E. | years sanc-
Schemes tioned in
1958
2, Instrument Frbrica- - Recommended A11 depart-
tion & Central by the ments placed
Instruments & Reviewing special
Services Isbora- Committee emphasis on
tory instrument
fabrication.
C.I.S5.T.
established
in 1963"640
3. Discretionary Fund - Recommended A fund of
at the disposal by the Rs e 1,00
of the Director Reviewing lakh
Committee : annually
Rs 1450 credited by
lakhs per the Cowunecil
annum in 1957

(average)
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3.13 The Thacker Commlttee appointed by the All-India
Councll for Technical Education recommended to the Government
in 1961 that all post-graduate courses in Engineering and
Teclnology should have two broad components :

a) acquisition of corpetence in analytical methods
and mathematical skills, knowledge in modern
concepts of Materials Science, training in the
use of electronic instrumentation for resesarch
and rigorous training in the scientific bases
of the chosen field of engineering; and

b) training in the methods of research and design
by the actual execution of a project leading
to a dissertaticn by the post—graduate students
in engineering.

3,14 Pollowlng these recommendations, all the post-graduate
courses at the Institute were reorganised intc two-year
courses . A salient feature of this reorganisation is the
compulsory study of the core subjects, viz., Applied Mathe-
matics, Materials Science and Electronics/Instrumentation.

3.15 In the following table, a summary exposition of the
development grants sanctioned for the Third and the Fourth
Plan proposals of the Institute, as also the carry-over
portion of the Third Plan grants into the Fourth Plan is
given.



14

Equip-~| Build- Grand
ment | ing | OPPETS | qopoy | Remazks
RUPEES 1IN TAKES
For reoriented
M.E. degree
IIT Plan%ﬂcomses 39.23 | 12.48 | 20.00% | 71.71 |*Corputer
Grants QNFor Science
Departments 19.38 T35 22,57+ | 49,30 |+Hostel
Blocks
Total 58 .61 19.83 42.57 121,01
Carry-over Com-
ponent from ITI
Plan and other
IV Plan §2%arlier grants | 79.93 | 58.75 | 18.528 [157.20
Grants Q\‘}ﬂ.ddi‘tional
Grants 57.91 61.34 | 88.88% |208.13
Total H37.84 (120.09 1107.40 | 365,33
& Books Rs 8,80 lakhs @ Staff & W.E. Rs 12,17 lakhs
Inste Bs 6,00 " 11 KV change-
11 RV s 3,00 M over Bs _ 6.35 lskhs
Avg. W. Rs 5.00 ¢ Rs 18.52
Cs/GH R 1.7 "
Health
Centre Rs 1,00 "
Trans. Rs 0.45 M
Tele. Rs 3,00 "
Arzen. RBs 1.0 "
Eec. Rs_58.88 "



3,16 Block Grant: Subseguent to the Ghosh Committee revie
the Block Grants of the Institute have been paid as under :

Period Actual grants
released
Rupees in Iekhs

185859 39.28
1959-60 37.18
1960-61 4C.00
1961-62 44,39
1962-63 41.69
196364 60.62
196465 56415
1965-66 6717
196667 96.23
1967-68 104: 76
196869 119.06
196970 115.60
1970-11 119.14

Por the years 1963-64 to 1965-66, the block grant was
paid by the University Grants Commission, but subsequeunt to
1965~66, the block grant wes being paid by the Ministry of
Education, ccnsequent on the advice of the Iaw Ministry that
the University Granis Commission did not have the power to
pay maintensnce grants to institutions which are deemed to
be universities. The block granmt for the period 1971-74 is

yet to be fixed. The requirements, however, are being
assessed by a committee appointed by the Ministry of Educa-
tion. Rs7T7.00 lakhs was given during 196768 tcwards the
Central Stcres ang Rs1.35 lakhs during 1969-70 towards

the expenditure on the Reviewing Committee

15
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4.1

4511

the functional ard osher service

4o FACTUAL INFORMATION - 197071

given below ¢

I.

5
6.
Ta

FACUILTES /IEFARTVENTS /FUNCTICKAL UNIDPS

The Engineering amd Science Deparinents, as well as
nits in the Iastitube sre

Science Faculty II. EPEngineerinz Teculify
Applied Mathematices 1, Aeronantical Enginsering
Bilochemistry 2» Chemical Engineering
Inorganic & Physical (inclules Gas & Steam
Chemistry House )
Microbiology amd - 3. Civil and Hydraunlic
Pharmacology Iabo-~ Ingineering
ratory (includes 4. FElectrical Commurication
Animal Housa) '~ Enginecring
Organic Chemistry 5. ZIHlectrical Engireering
Physies 64 High Voltage Zrnginecring
Fereign Tanguages 7. Internal Combustion
Engineering
8. Mechanical ¥Engineering
8, Metallwrgy
10. Central, Instrunents and
Services Iahoratory
11. Industrial Management
ITI., Other Units and Services

A . Iﬁ.bml’y/
2+ Administration

%+ Services & Maintenance,
including Cemtral Stores and

other cervices

4., Amenities, including Dispensary,
Staff Club, Hosvels, Guest House,

etc.
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4,2 Staff

The position of academic and non-academic staff sanc-
tioned and in position is as follows:

The position of Academic Staff as on 31.3.1971 is as
follows:

In Position

Sanc- Substan- Personal Over
tioned tive posts all
Professors 46 37 20 57
Assistant Professors 106 84 - 12%¢ + 7 79
Iecturers 126 101 - 15%® - 86
Technical/Research
Assistants, etc. 134 110 - 1o
412 332 - 27 + 27 332
Non~academic Staff: 1021 904
Grand Total 1433 1236

Note: Assistant Professors: 84 (=) 12%

The figure (- 12) represents 12 out of the 84 Assistant
Professors on promotion as Professors/Associate Professors.
This number is included in 20 shown under personal posts
against Professors.

Iecturers : 101 (= 15) **

The figure (~15) represemts 15 Lecturers in Substantive
posts now on promotion. Of these, 7 are on promotion
as Assistant Professors (vide figure 7 against Assistant
Professors) and 8 on promotion as Professors/Associate
Professors. These 8 Iecturers and 12 Assistant
Professors on promotion referred to above constitute

the figure 20 wnder personal posts against Frofessors.



4.3 The number of students is as follows:~

As on 31-3-71
B.E. 239
M.E./M.Tech./P.G.
Diploma 391
Research Scholars 283
Post-doctoral Research
Fellows 52
Total 65
4.4 Total Recurring Fxpenditure (Block and Plan) incurred
during 1970-71:
i) Salaries : Academic Staff Rs 42.40 lakhs
Non-academic Staff Rs 39.50 lakhs
Total Rs 81,90 lakhs

ii) Interim Relief :

Academic Staff  Rs1.24 |
Non-acadenic Rs 3.81 lakhs
staff Rs 2.57

iii) Working Expenses ~Rs 48,07 lakhs

iv) Scholarships, Fellowships -
expenditure incurred Rs 18.44 lakhs

Y

Grand Total Rs 152,22 lakhs

(Department-wise breakup given in Appendices)

Starf (as on 31-3-1970) Appendix G
Students —do- Appendix H
Recurring Expenditure Appendix I

(Block and Plan for 1970-71)

Accommodation Appendix J




5. REVIEW

Objectives and early developments

5.1 In 1915, Sir Dorabji Tata, in speaking of the Institute

of Science, drew attention to his father's view of what the
foundation should be:

"He intended it not to be a glorified technical
Institute, turning out a few indifferent chemists
and eleectiric operators, mainly intent upon making
a living for themselves, but a sort of nursery
and training ground to incwlcate the spirit of
original and specific research in different bran-
ches of science and industry, which might ultimately
serve as a means for the development and prosperity
of the country."

5e2 The objects clause of the Institute clearly reflects
these ideals and goals when i% says that the main cbject is:

"o provide for advanced instruction anmd to conduct
origival investigations in all branches of knowledge
and in particular in such branches of knowledge as
are likely to promote the material and industirial
welfare of Indiaj to cooperate as far as possible
with such recognised institutions as exist or are
founded in future for cognate objects in India."

The sense of direction and social purpose that the objects
clause highlights remains as refreshingly relevant to-day as
when the Institute was started sixty years ago.

5.3 In the intervening decades, significant changes have
taken place in the countxy, especially the achievement of
independence and following it, the country's commitment to
4mprove the lot of its people by the conscious application
of the methods of science and technology for the developmerd
of the nation.

54 It will be relevant to briefly mention the develop-
ments that have taken place at the Institute durding the last
60 years : the educational challenges tlmt the Institute
faced and the evolution of its character, the achievement of
independence and the planned development of science and
technology in the country. ‘
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545 The first Director planned it as a homogeneous re—
search and Seeching institution devoted to pure and applied
gciences with interdependent departmeunts, taking special note
of the particular needs of Indis,

5.6 The Pope Committee (1921) considered the Institute to
be unigue in charaster in India. It recommended that both
instruction and original investigaticn should be considerea

as coming within the objects of the Institute. The Sewell
Committee (1931) emphasises the all-India status of the
Institute and considered it distinct from wniversities. The
Institute, on the advice of the Irvine Cormittee (1936,
sharpened its definition of its aims and objeets: the courses

of instruction should be preparation of workers as investigators
in science and engineering; 1its research should place special
emphasis on those investigations which directly benefit industry
i India.

5.7 The fourth review (Bgerton Committee - 1948) was the
first post-independence review. mhe Ghosh Committee (1955)
suggested o more Intensive use of the Institute facilities by
larger number of gtudents, building up certain technical
fzeilities as central facilities and recommended that the
Institute should be empowered to award degrees.

PEVIEW
5.8 The preseunt review is taking place after a lapse cf

fifteen years. Over the years, the Institute in the course

of its functioning has interpreted its role in the develop-
ment of industries and to the advancement of the nation as

an educatioral role. Since 1958, it came under the University
Grants Commission Act for the purpose of awarding degrees

and considerable developments have taken place during the

Third and Fourth Plan periods.

5.9 With the benefit of periodical reviews, the Institute
has attempied to keep its work relevant to the needs of the
country as interpreted by the successive Committees. In
interpreting the objects of its great Founder, the Institute
has attempted to strilke a balance in the correlation of
science, technology and industry. Of the four-fold character-
istiecs of such a correlation, namely:

a) definition of problems;

bg application of existing lmowledge;
c¢) wnfolding of new knowledge; and
(a) application cf the results;

the Insiituie has emphasisel the third characteristic, though
it has played a role in the other three as well with varying
emphasis over the years.
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5.10 The Institute has played an important role in the past
in supplying man-power for teaching and research in other
institutions, research establishments, government organisa-
tions and industries. TFor a very long time, the Institute
has been looked upon as & main source of supply of highly
trained persons. Among others, a good number of senior
academic staff of the Institute of Technology and National
Iaboratories were drawn from this Institute. It is important
that the Institute continues to render service in this vital
area in the future as well.

5.11 While the Institute has given a strong educational
interpretation to its role under the objeects clause, it has
not neglected its duty to assist industry, though for com-
plex reasons this has been rather weak. In recent years,
it has received an encouraging measure of attention. We
note that in the last few years a number of industries have
approached the Institute for consultancy services ard the
Institute has been progressively imncreasing its assistance
to industry. The ingame from the consultency service,
while not high, has shown in recent years an upward trend.
Ve are happy to note this trend and we commend the initiative
of the Institute in nurturing this activity of industrial
liaison.,

5¢12 The Institute has been attracting a highly talented
student body. With a forward looking and flexible academic
programme, primarily concerned with teaching the scientific
method of pursuit of knowledge and properly funded, the
Institute can produce scholars that can be second to none.

5.13 For a projection of the Institute's role into the
future, we feel that it is importamt to establish more
dynamic relation between the Institute's plan and the nation's
needs for a planned development of its economy. In such a
projection of the Institute's rale, we must, on the one hand,
clearly recognise the cheracter of modern science and tech-
nology and the deyvelopments thet have taken place in the
country in the organisation of science and technology and,

on the other, highlight the present drawbacks at the Insti-
tute, the removal of which alone will enable the Institute to
play its full role in the future.

5.14 In the days gone by, technology paced scientific
progress and developments. A classic example is the inven-
tion of the steam engine., To-day, new science is pacing
technology. Inventions JLike transistors and integrated
circuits would not be possible without the prior establish-
ment of the seientific basis. It is important that the
Institute keeps in view this fundamental change and suita-
bly plan its training and research programmes for the future.
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5415 Regarding the organisation of science, significant
changes have taken place in the coumtry. Firsgtly, there is
the science policy resolution, which the country had adopted.
In the process of industrialisation, the nation is making
conscious efforts vo give the industries the benefit of the
developments in science and technology. A number of science
based industries in the public sector ave been established,
many of which are in and around Bangalore. There las been
development of education in science/%echnology and also re-
search in the Universities and Institutes of Teckmclogy.

A lerge number of National Iaboratories have been established.
The Institute has to take note of this science environment
in resetting its sights for the future.

5.16 In the above context, we note certain handicaps under
which the Institute has been functioning.

517 Obsolescemce of equirment

There has been a tremendous change in the regquivements
of research laboratories in the post-war years. Whereas
earlier, research laboratories used to construct their own
equipnent, in post-war years instrumentation for research
purposes developed to a very great extent and there are
indugtries elsewhere in the world to produce them. On the
other hand, in Indla research institutions were unable to
build such equipment or buy them from within or outside the
coumtry. There has, therefore, been a serious gap in the
availability of modern equipment for research, specially
arising out of lack of foreign exchange. In the age of
sophisticated techniques in scientific research and tech-

nology, the Institute laboratories exhibit serious inadequacy
of modern equipment. We, however; note that in the last
two years or-so, the Institute has succeeded in obtaining
some modern equipment. It is also necessary that simulta-
neously the Institute should be enabled to build up the teeh-
nical resources for designing and fabricating research equip-
ment .

5.18 In our examination of the requirements of the various
departments and during our visits to the several laboratories,
we noticed items of equipment being requested by depart-
ments, while similar items not fully used were available in
other departments. While for routine items of equipment
like vacuum tube voltmeters, oscilloscopes, etc., duplica-
tion is unavoidable and in fact essential, for specialised
expenslve pieces of eguipment duplication is to be avoided.
In fact, we feel that such equipment should be treated as
conmon facility for the different user departments. Ve hagd
discussions on this point with the Director and the academic
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staff and we wers happy that there was general agreement on
these points; and the Director has accordingly revised the list
of equipment and has presented it in two parts, (i) specialised
items of equipment, which would be housed in a separathe
laboratory as common facility; and (ii) items of equipment
needed for individuel departmeut's work. We generaily

accept the revised list and recommend that the amount needed
should be provided together with the foreign exchange

component . The requirenents are assessed at Rs 260 lakhs for
the items coming as common facility and Rs 125.3%5 lakhs for
departmental requirements. We would £uirther like to add that it
may perhaps become necessary o locate some of the common
equipment in one o. other existing departments as a matter of
convenience. However, their utilisation tshould depend upon the
recommendation of the Useirs! Commlittee constituted to plan

and organise the location and use of such equipment. n
general, we may add that a central building camplex for these
srecialised items of equipment would play the crucial role in
the Institute growth in the Seveunties. In a very real sense,
this recommendation forma one of the core recommendations

of the Committee for the growth of the Institute in the
Seventies.

5.19 Fobrication facilities

The fabrication facilities at the Institute at present
are in a relatively run-down condition. In view of the
lmpertance of bullding as many items of equipment as possible
ot the Institute, we consider that the provision of moderun
Tacilities for fabrication is of great importance. Ve have
recomnended that a sum of Rs 30 lakhs is to be provided for
this purpose, with about RsT7.5 to Rs10 lakhs being used
for establishing a precision machine shop.

Punctional regrouping of Institute disciplines

5220 At present, we note that the Director functions on the
administrative side through the Registrar and on the academic
side through the Deans -~ one for the Faculty of Science and
cne for the Faculty of Ergineering. There is also the Senate
comprising inter alia all Professors at the Institute. The
Senate is the body concerned with all academic policles.

The Director himself is under the general guidance and direc—
tion of the Council and the Cowrt of the Institute.

w21 In our discussions with the Director, the Senate and
the Councili, we felt that the present structure was not viable
for the task ahead. e understand that the Institute is
considering the question of regrouwping the various deprri-
ments into divisions instezd of two Faculties as atl present.
Ve feel that this is a step in the right cirection.
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5622 In the scheme now conceived, each division may have a
chairman or a dean by rotation. We expecet that in general
he will be concerned with coordination of the research and
teaching programmes of the division as a whole, a function
which is not at present being done by the Deans for the
departments or their Faculties. We further conceive that
the Director would be functioning through the Chairmen/Deans
of the various divisions by the comstitution of a committee
of Chairrer/Deans for overall operations. We also recog—
nise the need for a Dean of Students Welfare, so as to make
the Institute a closely knit corporate body. We ccunceive
that the students will now be admitted to the division with
all the advantages 1t accrues to the student in respect of
courses aveilable to him and faculties for research instead
of being restricted to one department only.

5623 In the light of the proposed reorganisation of the
Institute into academic divisiong, it would appsar desirable
for the Councll to constitute a scientific advisory committee,
ineluding outside experts to report on matters of research
and teaching work. The constitution of such a committee
by the Council to advise it periodically would, we feel, be of
great help in evolving more meaningful policies and proce-
dures in matters pertaining to Institute administration. -
5.24 We further suggest that representation may be given to
all the Chairmen/Deans of the divisions on the Council of the
Institute.

525 Wnile consolidating the administration of the Imsti-
tute through the divisional structure, care should be taken
to see that the essential freedom necessary for the research
staff of the Institute to do their work is not inhibited.

We would like to suggest tlat the departments should be
encouraged to spell out fairly clearly the financial impli-
cations of the research projects thet are to be undertaken
by the various senior staff members in the rank of assistant
professors and above. We presume the evolution of research
programmes will be the result of an integral dialogue in the
divisions between the heads of departments and their respec—
tive staff members. We would like to suggest that the fund-
ing for the divisions and the departments in turn bear the
project requirements so outlined and suitably adjusted.
Within the limits of the fund allotted to him, a staff member
should have substantial freedom for the execution of his pro-
ject without referring to authorities higher up for financial
sanction from time to time %o carry on his work. We suggest
that necessary laboratory space and supporting staff should
recessarily be prrovided for all the senior members of the
staff. However, in so far as the management of a department
itself is concerned, we expect normel procedures of counsulta-



tion among senior staff to evolve pelicies and procedures
will prevail. Such a dccentralisation is essenticl in an
acadenmie institubtion devoted particularly to research.

5426 Given an efficient system of maragement, the success
of the Imstitute would depend upon the availability and the
efforts of staff,. The Institute is in the process of making
a large muber of staff appointment at the higher levels as

a result of its recent development programmes. We were
informed that wherever practicable, joint appointments arc
being made. The sucecess of such an experiment will depend
on very careful selection and management .

Planned shift of emphasis towards physical and ehemical
sciences

527 Till the early forties, emphasis in research and traln-
ing at the Institute was primarily in the natural scisences,
with engineering sciences occupying somewtat lower priocrity.
During and imnediately after World War II, new impetus was
given to engineering sciences, with the establishment of new
engineering and technology departments. There were two
development programmes vlanned from 1944 onwards, which while
enlarging the activities of the science departnents, este-
blished a number of new engincering departments at the Insti-
tute. A new balance was accordingly struck ketween the
different disciplines at the Institute as a result of these
expansions. Eesearch in Engineering thus rcceived a fillip
whereas strong traditions in research in the science depart-
nents had been w:ll established. With conscious efforts
made to bulld up research in engineering departments and the
organisation of a large number of master's degree courses in
the Engineering Faculty, we see that the resulting inputs in
engineering have been considerably more than those in science.

5.28 In view of later developments in the country in terms
of large number of other institutions and the demands of the
country for naticnal prograrmes, the question to be asked is
in what wey does the Institute continue to be wmique and what
can be done to nurture this uniqueness as a desirable trait.

5¢29 Tre apvlication of scientific methods of pursuit of
knowledge to the problems of engineering research and teaching
has been given euphasis at the Institute. This type of
training has direct relevance to the creation of a scientific
traditiony it furthers the desire of the nation for attaining
self-reliance in industry, especially in modern science-~based
technology. We conceive that the Institute in its trairing
and rescarch prograrmes should speciclly emphasicse long-~term
goals. The problems of the future will necessarily be in the
rorefront of science and technology and would reguirc excep—
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tionally wide knowledge and background. It would obviously
be impossible for the Institute or for any single institution
for that matter, to plan and train all its students in any
exhaustive mammer. What is possible, however, is to excite
the intellectual curiosity of the young minds so that they will
be able to learn subsequently on their own.

5.30 For achieving the aforesaid objective and for producing
engineers who are capable of doing creative work, it is
necessary to orient teaching having a large comprnent of the
basic sciences. This would mean greater involvement of science
faculties and greater attention to the resources of science
faculties. Ag regards research, it is well-known that all
modern technology is science-based, Consequently the staff of
science faculties should be more involved in engineering and
technology programmes. We would also correspondingly suggest
that there should be greater involvement of engineering and
technology faculties in the instruction and training programmes
of science departments wherever possible.

5¢31 We would very strongly urge that the Institute consciously
plan this shift of emphasis immediately. While recommending
grants for modernising its equipment, we have taken care of the
requirements of such a shift in emphasis. We are also clear that
achievement of such a goal would require an attitude of mind and
policy to be adopted which would seek to achieve excellence in
whatever the Institute undertakes. We, therefore, recommended
to the Institute that for the Seventies, it should set its gcal
high and strive to continue to be a centre of excellence.

Orientation of teaching and research activities

Ph,D., programmes

5e32 We have carefully gone through the present practice
obtaining at the Institute in its teaching and research pro-
grammes., We fceel that a reorientation with some distinct
changes is desirable.

533 We note that a candidate for the Ph.D. degree is
putting in three to four years under the Ph.D. programme.
We suggest that atleast equivalent of one year out of the
above neriod should be spent in course work related to the
main and peripheral fields of his research, so that instead
of becoming a specialist in a narrow and restricted field,
ne turns sut to be one who has a wider appreciation of
relaved sciences.
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5e34 In a certain sense, therefore, there is need for a
pre-~Fh.D. degree programme after the master's degree pro-
grarme, to make the Institute student a better Ph.D. studeut,
An assessment of the student's suitebility for continuing
the Ph.D. degree programme could then be made on corpletion
of 2 year or more of course work in the main and atleast one
of the related fields. The related fields may be taken in
other departments so as to increase inter-disciplinary out-
loock.

5435 We support the proposal of the Director for a gradwl
increase of the Ph.D. student body from the present level of
300 to 350. .

Master's degree programmes

536 The Institute i1s offerirng threec distinct master's
degree prograrmes

a) Master of Engineering degree by course-cum—
project work in the Engineering Faculty only;

b) Master of Science degree by research in the
Engineering Faculty only ;

¢) Master of Technology degree by course-cum-
project work in Physical Engineering.

5637 The M.Tech.prograrmme is offered by the Physics Depart-
ment only in the field of Physical Engineering. We were
informed that the degree is not a science degree in Physics
nor is 1t a traditional degree in engineering. We feel,
however, that a nmeasure of wniformity should be obtained in
designations of the degrees awarded by the Institute. Ve,
therefore, recommend thet all masters' degree programmes in
engineering and technology should be of two years duration
comprising course work and research/prcject work., Further,
M.E. degree may be awarded to engineering graduates and M.Sc.
(Teoh.) degree be awarded to masters' degree holders in
sciences.,

5¢33 At this point, it is important to take note of the
introduction of the Unit System at the Institute. Under the
System, the Institute is planning to offer a large number of
electives to the students, so that they can have a wide choice
in the courses they propose to take. We highly commend this
move of the Institute; it imparts greater flexibility to its
tecashing programmes. It also brings efficiency in the mana-
gement of the intellectuwal resources of the Institute by pro-
viding common courses for students from different denartments
wherever possible. We, however, suggest tlat care must be
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exercised, so that the amount of effort required to teach
courses is cormensurate with the number of students taking
the course.,

5s39  We endorse the Institute's proposel to reduce the
students' strength of Master's degree programmes from 400 to
about 350.

Bachelor's degree programmes

5440 The bachelor's degree programme had its origin in the
diploma courses offered during the earlier years in two sub-
jects, namely, Electrical Technology and Electrical Communi-
cation Engineering. Subsequently, 2 similar course in
Metallurgy was started.

\
541 The continuation of the Bachelor's degree courses at
the Institute had been debated on earlier occasions also. Ve
too raised it in our discussions with the Director, the Senate
and the Counecil and the members of the Faculties. We noticed
tlet there was conslderable apount of diversity in the views
held by the Institute staff mezbers themselves. Among the
nembers of the Reviewing Committee also there were different
views. We, however, feel that if the bachelor's Jegree
progranmes were to be continued at the Institute, it should
be an experiment and innovative process for the continuous
development of under-—graduate programmes and it should not be
the traditional type as obtaining in other institutions. In
fact, we were told that conceptually the bachelor's degree
programmes provide a cross-over poiunt to science gradwtes to
becone engineers. We, however, feel that with a considerable
ariount of flexibility available at the Institute, if the
bachelor's degree prograrme is to be continued, it must trans-
form itself to become more broad-based, with a larger number
of departments involved in the training programmes.

542 In general, however, we would like to suggest that the
Institute concentrate on post—graduate programmes and offer
under—graduate programmes only when fully justified. We re-
commend that the Institute authorities may consider this
metter while deciding the future pattern of the under-graduate
programmes.

Regearch

5¢43% We had earlier stated that to be effective and to respond
tc the national needs, the Institute nust also reorient its
research programme bearing in mind the various plan proposals

as broadly outlined in the five~year plans. TUnrestricted
freedom that an acadenic institution generally conceiv:s for
itself and prefers is neither possible nor necessarily

Gesirable in the present context of the Institute activity

+~hore almost the entire funds come from the public exchegquer.,
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It =2ppears to us that nost of the research of the Institute
nust be ncre directed and specific. We believe that problen
areas can be found in basic research and applied research,
vhicl are related to national aspirations. In general,

~ while the Institute staff should have a substantial amount

of freedom in the mermmer of pursuit of research problens, there
is a great need for relating the activities of a division, and
the cholce of the problem areas for the division, so that they
can have a larger relevonce to the cowntry's economy =nd
industry. Ve recommend that the divisions pool their
intellectual resources and identify the problem areas and
relate them wherever possible to the five-year plans.

5.44 In the present context, it is not reasonable to expect
the Goverrment to give any specific guide-lines for research
at the Institute. Ve note that most ¢f the departments rave
current activities or can undertake further activities that
are of relevance to the country's plan proposals. The Ins-
titute a8 a whole de involved in post-graduste education and
scientific research and its responses to these plans should
be &5 an Institute. To us it appears logical that in the
Seventies and perhaps even in the Eighties, the Institute
should lay strong erphmsis in these areas. For exemple,

the development of materials — both metallic and non-umetallic
— has o fundarental role to play in national growth. Every
year new materials are produced by the scientists and used in
new ways by the engineers. In this activity, the scientist
ocnd the engineer have an important role to play. Develop—
rents in the chemical and biological sciences are turning

out to be of direct relevance to the understanding of man
nimsell. The sroblens of nutrition and health are vital to
the well~-being of the naiion. t should be for the Insti-
tute to0 plan and identify rroblern areas of naticnal interest
which have long-terwm goals. The Institute has proposed
inter~-discipliinary projeets in Coordinated Mechanics, Materials
Science, Molecular Biology and Bio-Engineering, bearing these
problems in nind. The efforts of the Imstitute in this di-
rection can reach new froutiers.

5«dH We have seen some examples of #he multiplicity of
diverse research projecte, which do not suggest any long-~ternm
planning or show any ccherence among themselves. We also
feel that greater relationship should be achieved in the
toplce of research. Ve believe that one of the first tasks
facing the faculty at the Imstitute is to initiate an active
dinlogue emcng themselves to redefine the short~term and
long~term objectives. In this connection, we would also

like to stress the need to assess the current research pro-
gramnes and close where conzidered desirable obsolete research
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programmes of the Institute and initiaste new areas of acti-
vity ir consonance with scientific and technological deve-

lopments thet are taking place in the world. We note that
the closure of these .. 7ulst8 programmes will have to be

gra dual, :

546 With the presemt intake of student body, we do no
envisage any requirenent of staff.. BExceptional cases of
recruitment may, however, be considered very carefully. ¥We
also suggest thnt when any senior staff is to be appointed,
plans should be simultaneously conceived for providing the
appropriate facilities and the infra-structure for the staff
to function effectively. We suggest thet the Institute
appoint through normal procedures outstanding people as and
when they become available. We, however, note that the
Institute has made a small beginning in the appointment of
visiting professcrs. This system offers exceptional
cpportunities tc bring outstanding people from other Imstitu-
tions and expose the students and the research staff to new
diseiplines snd new ways of thinking. We recormend a
svbstantial increage in the visiting appointments at the
Institute. This would be of particular relevance, especially
in view of the Institute's cormitment to undertake and nuriure
extensive inter-disciplinary research programmes. As a
corroclary. we also suggsest that where major programmes for
whick adeguate facilities are not available, inber~institute
collaboration may be sought by the Institute.

547 A strong point of this Institute bas been iis all-India
charecter. Every effcrt should, therefore, be rade to main-
tain this character specizlly by way of staff and students.

548 School of Automation

We note that the Inmstitute 1is actively involved in
starting a School of Automation with some exbternal assistance.
We welcome this move. Automatidn in slmost every avenue of
engineering as come to play a key role. Much of nodern
technology would nct be possible without application of Control
Systems and Logic Devices.

549 Organising gnd streagthening central technical
services & facilities

Given competent staff, a good student body and adequate
working expenses, the areas next in importance Lfor efficient
functioning of the Institute central services required ares
a good library, a gcod cemsral stores, modern workshop facili-
ties and central instrumentation services. We note, however,
while the library is in a position to serve the needs of the
Institute, neither the cantral stores nor the werkshed and
associated facilitics can bc said toc be up to the mark in
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their capability to render efficient service. We, therefore,
recommend that their improvement should be undertaken on a
priority basis.

5.50 Idbrary

A detailed report on the Iibrary, including the finan-
cial implications is given in a separate section. We note
that a sum of Rs5.37 lakhs is the expenditure for the year
197071,  We are of the opinion that cmsidering the nature
of acquisitions, both books and periodicals, this amount is
inacdequate. Our recommendations for the Fifth Five-year
plan period are given elsewhere and we feel that it is essen~
tial to increase the expenditurs on the Iibrary from the pra-—
sent level of Es5.37 lakhs per year tc about Rs8 lakhs per year
by the beginning of the Fifth Five~year Plan to bring it in
line with the University Grants Commission recommendation of
6% of recurring expenditure. The bulk of the proposed increase
ig e enztle procurexert of = substentially larger number of
books and to increase the number of periodicals. After
reaching the target of Rs 8 lakiis per year, our recommendation
for the Iibrary will be the normal 7% increase in expenditure
during the Fifth Five-year Plan period primarily to provide for
increases in the prices of books and periodicals. Even this
increase will not be adequate unless utmost care is taken in
the judicious selection of books and jJournals for which the
full cooperaticn of the academic staff is necessary. The
future growth of the Library of the Institute should keep in
mind the existence of a number of sepcialised libraries in
Bangelore 1o avoid unnecessary duplication.

5451 Printing ard Publishing Unit

The Institute has envisaged an outlay of Rs3.0 lakhs
for this purpose. We note that the Institute does not have
reggonable reprographic facilities for meeting its normal re-
quirenents. Grophic arts facilities are very essencial
for the efficient functioning of the Institute. We, there-
fore, recommend a sum of Rs 4.0C lakhs for obtaining a small
printing and publishing unit and providing reasonable graphic
art facilities for serving Inssitute needs whether it is for
printing and publishing or for photostat copyling or for pre-

paration of slides, photographs or other similar jobs.

5452 Workshop

Most of the workshon equipment is chsolete except for
a few recent acquisitions. In view of the continued diffi-
culty ol obtaining adequate foreign exchange and the necess-
ity for self-reliance on the part of the Imnstitute for de-
signing, developing and fabricating sophisticaeted equipment,
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Institute workshop assumes considerable importance. Many of
the machine tools available at the Institute are not suitable
for undertaking accurate and precision work. We feel timt
the Institute workshop deserves substantial financial inputs
in order that it can fully respond to the increasing and
changing needs.

5.53 We note that there is no well-organised design office
associated with the workshop; the workshop at present is
being run by the Department of Mechanical Engineering. I1a
order that the workshop may effectively respond to the needs
of the Institute at large, it would be essential to separate
it from the Department of Mechanical Engineering and associate
it with the central facilities of the Institute.

5654 We recommend a sum of Rs30 lakhs for the modernisa-
tion of the workshop and for fabrication facilities, of which
about Rs7.5 to Rs 10 lakhs should be set apart for esta-
blishing a precision machine shop. The Institute at present
does not have such a facility. For effective functioning,
this is an imperative need. We alsc recommend the creation
of a design office with adequate facilities, which can inter-
act with the scientific community at the Institute and pre-
pare working drawings from which complicated and sophisti-
cated equipment can be made.

555 Central Instruments & Services Iaboratory

We note that the Institute facilities for designing,
developing, fabricating and repairing of electroric equipment
are also not adequate. The Central Imstruments & Services
leboratory is trying to meet these needs to some extent, but
its facilities are not adeguate. In present day research,
electronic instrumentation plays a decisive role. While
items of equipment such as oscilloscopes, strip chart re-
corders, etc., may be obtained either from within the country
or from abroad, there are a number of situations where the
electronic equipment have to be tailor-made to suit specific
requirements. The Institute cannot long claim to be viable
research organisation and egnduct research at the frontiers of
knowledge if it does not have adequate supporting facilities
for decign, development and fabrication of electronic equip-
ment. We, therefore, recommend a design group for electronie
equipment which can work in close collaboration with the scien-
tific staff of the Institute and prepare working drawing for
fabrication in the electronic shop of the Institute. We also
recommend strengthening the repair and mintenance group for
electronic equipment in this section.
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5456 t has been ncted already that the Central Instruments
& Services ILaboratory in a small wey is trying to function

as a common facility for mzintenance and fabrication of elec—
tronic equipment for the Institute. We recommend that these
facilities be extended as suggested above. We understand
that considerable competence exists in several departuments

of the Irstitute towards this purpose. We suggest that as
far as possible advantage should be taken of this capebility.

557 It is sufficient to state here that a sum of Rs 60 lakhs
will have to be provided for obtaining the essential Ins-
trumemtation for this purpose.

5 .58 Computer Centre

The Institute, which has already acquired an IBM
360/44 Central Processing Unit and some essgential peri-~
pherals, has proposed for its second phase of the develop-
ment of tne Computer Centre an expenditure of Rs 22.00 lakhs.
The Imstiftute ecan 11l-efford 10 finction without reasomable
computer facilities. The central processing unit and a
small memory unit and equipment of the IBM Series 360/44
Computer are not adequwate. We, therefore, approve and re-
commend an expenditure of Rs 22,00 lakhs to fully utilise
the capabilities of the Ceuntral Processing Unit of the
IBY 360/44 Computer System. We recommend the Institute
obtaining a few amalog computers also.

5.59 Stores *

The ability of the Stores at presemt to serve the Ins-
titute needs for urgently required consumable items is not
satisfactory. Most of the consumable materials that are
normally regulred for research were not found to be available
in the Stores, whether it is for electrical sciences, phy-
sical sciences,; mecharical sciences or chemical and biological
sciences. If the Stores has the initial stock in suf-
ficient quantities, then subsequent replenishments through the
recurring budgst couid help in meeting the continuing
requirements of the departments. It is wmderstood that the
Institute made a request to the Govermment of India to pro-
vide furds for bringing up the levels and to build up the
inventory of the stores to partially compensate for this
inadequacy. A grant of Rs 7 lakhs has been given by the
Government of India for inventory build~up. The present
value of the stores at the Inmstitute is stated to be about
Rs10 lakhs. All the same, Stores look empty and void
of usefuwl materials.
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5.60 We were informed that quite frequently the department
had to go oubtside to procure materials required by them

owing to non-availability of the items in the Stores. This,
to say the least, is a time-consuming and inefficient way of
running the Stores. Begides the main difficulty of adequate
finances to build up the required initial inventory, there

is need for a proper inventory control and sudit procedures.
We recommend a thorough renovation of the existing stores
building at a cost of Rs 2.5 lakhs and an additional allot-
ment of Rs5.00 lakhs for increasing the stores inventory in
general and Rs 2.00 lakhs specifically for electronics

stores, the present holding being utterly inadequate. There
is also a need for a committee of departmental representatives
to keep a vaitch on the working of the Stores.

5¢61 Working *Expenses

The one problem that was brought to our attention time
and again in our discussions was tle inadequacy of the work—
ing expenses for the research and teaching work at the Insti-
tute and for proper functioning of the Idibrary, general aca-
demic items and for services and maintenance.

5462 For the year 1970-71, the expenditure amounted to
Rs 48.07 lakhs with the break-down as shown below

! Amount

Area Rupees in lakhs
1. Science Faculty ! 4,68
2. Engineering PFaculty 11.25
3. Iibrary 537
4, General Academic

items ‘ 9.18
5. Jarvices & Maintenance 12.11
6+ Amenities ' 147

T. Acministration 4.01

Total 48,07
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563 Considering the total student body and the academic
staff of the Institute, it appears to us that the working
expenses available directly for research work are inadequate.
During our discussions, it was suggested tlat on an average
one may consider the following as reasonable norms for working

expenses @ ’

B.E. Rs 1000 per student
per annum

MoEo RS 1500 "‘dO“'

Research Scholars Rs 2000 ~do~-

Academic staff (lecturers

and above and post-

doctoral research fellows) Rs 2500 per member

per annum

We consider these estimates as generally reascrable and re-~
canmend them as guide-lines for arriving at the requirements
of working expenses. In our view, for the academic depart-
ments as a whole, it offers a fair basis for estimates. Our
recommerdations are based on these lines in arriving at the
Tinancial estimates for the Institute. Marginal deviations
from this are to be considered for individual departments
depending upon the nature of work.

5e64 To assess the requirements of working expenses, we
have to take note of the size of the student body and the
acadenic staff.

5465 The Institute has also proposed a gradual change in
the composition of the student body as follows and this appears
reasonable :

to stabilise at

Bachelor's .egrizstudents 200
Master's degree studeunts 350
Research Scholars 350
Post-doctoral Research Fellows 100
Total 1000

MBRARY & pocymgnya:

Nationa™ i, ¢ TA:0N CowTme

Pﬁ{]»\m,n“ ) 11:’#, Ml‘\ufond "

T N A

New el ang . o8 -

- ~2iINE

20C, No .. .. —— V< ”077
o .. ”“"'—u(~_—-m



This would mean that while the total admissions would essen-—
tially remain the same as at present, shift in emphasis will
be towards post-graduate and post-doctoral programmes .

5.66 The academic staff consists of 222 persons in the rank
of lecturers and above and about 100 post-—doctoral research
fellows. Based on this professional and student body, the
academic working expenses for research and academic facili-
ties would come to Rs 22.30 lakhs per annum. We thus esti-
mate the working expenses for research in the faculties
should be as suggested above. As against this, we ncte that
a sum of only Rs15.93% lakhs is provided at present., We
cornsider the present allocations inadequate for efficient
functioning and carrying out high standard work in the Imsti-
tute. It is important that the deficiency is set right.

It would seem reasonmable to reach this increase gradually as
indicated in our financial proposals.

5667 Before completing the review of the various activities
of the Institute, we find it important to mention briefly
about the aiuvmni. In an institution of this stending with

2 large alumnl population holding jmportant positions in the
country and abroad, it would be in the best interests of the
Institute if there is a strong alumnl association and if a
healthy interaction between the Institute and the alumni with
conseguential inputs of value both ways is fostered,

5468 Within the Institute alsc there are a number of pro-
fessiomal associations and societies. They have always
played a meaningful role in the academic life of the Insti-
tute. We are sure that the authorities will promote such
academically important activities.

51.69 We had discussions regarding the placement arrangements
at the Institute. At the present moment, there 1s no centra-
iised placement office. However, placement is looked after
by individual professors. The Institute may like to consider
the need for a properly orgonised placement office in the
future. The alumni association can play a useful role in
this respect.

5:70 In the chapters that follow, we have reviewed the work-
ing of individual depariments and have made scme specific re-—
commendations relating to these departments. We have sum~
marised and consolidated the various financial recommendations
made in the different chapters in the chapter that follows,
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5.71 Sumary cf recommendations:

i) A substantial input for meintenance and modernis-—
ing equipment and overcoming the obsclescence,
which has crept in during the past. It is
imperative that the amoumt of foreign exchange
needed for this be treated as an integral part
of this input. Simultaneously, there must be
an increase in the technical resources of the
Institute to design and fabricate research
equipment s

ii) An augmentation of the working expenses to be
effected with a sense of urgency for providing
the maximum support for the sciemtific and tech-
nological works;

iii) A functional regrouping of the Institute's dis-
ciplines to bring the various departments to-
gether in 2 more effective manner and to
encourage greater interactions between various
departments of the individual divisions. It
would appear t6 us that the regrouping would
call for creation of about five divisions;

iv) A planned shift of emphasis towards the physical
and chemical sciences to bring about a better
balance between the engineering and science
disciplines and providing a more desirable
gscience~base to the research efforts in the
engineering disciplines;

v) Reorientations in its teaching and research
activities in relation to Ph.D. programmes,
Master's and Bachelor's degree courses;

vi) Undertaking certain inter-disciplinary projects,
basic competence for which largely exists in
the various departments of the Institute and
which are of value to the nation as a wholes

vii) Orgavising and strengthening the cenmtral tech-
nical services, including the acquisition of
sophisticated equipment for use by more than
one department as a central facility. .

viii) Intensifying the progromme of visiting scien-

tists and increasing inter-institutiomal colla-
boration.
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ix) 4 strong point of this Institute has been its
all-India character. Every effort should,
therefore, be made to maintain this character
specially by way of staff and students.

5.72 We would, however, like to mention that our recommen-
dations are to be understood as indicating the broad lires
for the future development of the Institute. Ve are con-
scious of the fact timt in an established and live institu-
tion with a long record of useful work, it is appropriate
that only broad indications for its future development are
given, lez2ving it to the institutional processes to imple-
ment these with reference to details but keeping in view the
spirit of the recommendations.
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6. FINANCIAL REVIEW

6.1 While making the recommendations for the Imstitute,
financial or otherwise, we were given to understand thet the
present Block Crant ended on March 31, 1971 and that the fresh
block starting from April 1, 1971 and ending on March 31, 1974 was
proposed by the Institute for cousideration by the Goverrment/
University Grants Commission. t was felt that our recormenda-
tions are not likely to be implemented much before the closing
years of the IV Plan (1973-74). As such, our recommendations are
more directly relevant for the period not covered by the Institute
in its present proposals to the Government. However, in order

to obtain continvity in the financial planning, we have reviewed
the proposals of the Institute to the Govermment for the inter-
vening period 1971-72 to 1973-74 alsoc.

642 In order to do this in a meaningful manner, we examined
the actual expenditure during 1970-71, the budget estimates

of the Institute for 1971-72 and the Institubte proposals %o
the Govermment for the intervening period upto 1973-74 in some
detail. We have also examined the proposals submitted by the
Institute in considerable detail. We have the following
comments and recommendations to offer :

6.3 Szlaries

The Institute et the time of review was 1n the process
of recruiting a large number of professorial staff into its
various divisions as part of the IV Plan and filling up normal
vacancies., This programme of recruitment was expected to be
completed by the year 1970-T1 with a possible marginal spill-over
into 1971~7<. It had virtually completed recruitment upto the
level of assistant professors and was actively involved in the
recruitment at the professorial cadre at the time of review.

6.4 Against the revised budget provision for staff sala-
ries of Rs83.14 lokhs the actuals during the finmancial year
1970-71 amowmted to Rs81.90 lalkhs. This was mainly due to
the ®ime-lag occurring in the making of the appointments and
the inevitable gap in time in joining of the new faculty mem-
bers. There may perhaps be some spili-over to the following
year since all the newly appointed staff may not join the
Institute during 1970-71; with the result, there is a reduction
in the projected estimates. This situation involving

the recruitment of a large number of staff in a relatively
short period of time is not likely to be repeated again in
the near future of the Institute growth. The Institute
projections for salaries for the subseguent years till 1973~74
essentially provide for only routine increments and salaries
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and not for appointments, revision in the rates of deavness
and other allowances. The payment of interim reiied to the
merbers of staff at the Institute (based on the recommendations
of the Third Pay Commission) approved by the Govermment of
India is shown in the following table as a separate item as
required by the Governmert. We estimmte the following salary
budgets upto the year 1973-74; while there may be sone macginal
differences, these cstimates may be consigared reasonaltle:

Table 1
Yemr as estipated ] Inte?im g
salaries ! __relief |
: i
{Bupees in 1akhs) |
1970 = 71 {(ictuals) 81 .90% z.81%
1971 - 72 88,00 4,30
1972 -~ 73 32.00 4.30
! 1972 - 74 96,00 4.%3D
|
i Total for 3 years -
i 1971<72 o 1973-74 276,00 12.90
i i
*

Provigional - subject vo audit.

6.5 Vorking FExpences

The working expenses of the Institute for the year
1870~71 emownted to a sgun of Rs 48,07 lak»s as shown below:

Table 2
Working expenscs - 1970~71 (functional break--up)

(Rupees in lakhs)

a) Science Faculty 4.8 15.93
b) Enginsering Faculty 11.25 | '°°
¢) Tibrary 5437

d) General academic items 9.18

e) Services & maintenance 12,11

f) Amenities 1.47

g) Administration 4,01

Total 48.07
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Ve note that the estimated working expenses for the academic
departments are Rs 15,93 lakhs. It has already been stated
that the working expenses available to the Institute staff
to carry out high quality research work are inadequate. We
have also suggested reasomble averages to obtain suitable
estimates for this purpose. Using these averages and taking
into account the Institute scientific body requiring working
expenses, we are of the opinion that the Institute requiras
a sum of Rs 22.30 lakhs towards this purpose for augmenta—
tion of working expenses. We recommend that the increase
fror the present level of Rs15.93 lakhs to Rs 22.30 lakhs

be obtained gradually over a 4/5-year period and thereafter
provision be made for only normal increments on account of
inereasing price index.

GENERAT ACADEMIC AND RESEARCH PROVISIONS

66 We note that the expenditure for 1970-71 under this
heading is Rs. 9.18 lakhs. Much of this expenditure is con=
cerned with academic and scientific activities of the Insti-
tute but not directly assignable to the faculties; these

are nevertheless essential. We have studied the break-up

of these items and recommend Rs 10,00 lakhs as a fair ptro-
vision taking into account the need for the Imstitute to
increase the quantum of expenditure in such categories such
as Ph.D. examination reference expendituvre, special lectures,
symposia, visiting professors and experts programme. We
also note that the Institute is at present publishing a Jjour-
nal at a cost of Rs 20000 per annum. There perhaps was a time
when the publication of the journal by the Institute was
justified. We feel that journals of composite character
have limited readership and hence merit no serious justi-
fication for continuation, As such, we recommend for consi-
deration discontinuing the journal and instead use the avai-
lable funds for bringing out special publications wherever
considered necessary.

6.7 We note that a sum of Rs 2.50 lakhs allotted in this
estimate for buying computer time would be used in future

for the maintenance charges and working expenses of the IBM 360/44
Computer which is installed at the Institute. The Institute

will need to spend about Rs1.5 lakhs per year from the in-

creased working expenses for buying computer time from the
proposed Regional Computer Centre to be established in Bangalore.

Iibrary

5.3 The expenditure during the year 1970-71 was Rs5.37
lakhs. The following situation is obtaining at present.
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6.8.1 The number of volumes being procured by way of seriecs
publications, symposiaz, etc., are continuously on the in-
crease. These are by nature limited editions and terd to

be increasingly expensive. There are also geps in the ac-
quisitions of the library in the periodicals. We, therefore,
recommend increesing the library budget to Rs8.00 lakhs

per annum by the year 1973-74. Bulk of the prcposed in-
crease is to emble procurement of larger number of books

and increased number of periodicals.

6.9 Services and Maintenance

The expenditure during the year 1970~71 under this
account was Rs 12,11 lakhs. It would be relevant to recall
the following facts while discussing the provision under this
account .

6«10 The Institute campus is now more than 60 years old.
Vany of the buildings are in a relatively rum-down condition
requiring fairly extensive repairs and regular periodical
maintenance without which they cammot even render the minimum
service that could be expected of them. It is also under-—
stood that there are frequent failures in the supply of water
and power to the departments affecting their routine experi-
mental programmes. Recognising these inadequacies and the
necessity for improvirg the commmications within the Insti-
tute, normal repairs of the roads, etc., we recommend gra-
dually increasing the expenditure under this head to a sum

of Bs 18,00 lakhs over a 4/5~year period and provide for
marginal increases thereafter. The prescribed norms were
borne in mind in making our recommendations.

6.11 Amenities

The expenditure during 1970-71 wmder this account was
Rs1.47 lakhs. We recommend that this provision be in-
creased to Rs1,50 lakhs. The proposed increase is mainly
to improve the form and contenmt of the dispensary services
available to the students, members of staff and their fami-
lies and also for making available additional grants to the
© Staff Club, the Tata Memorial Club and the Gymkhana,

6,12 Administration

The expenditure under this account was Rs 4.01 lakhs
for the year 1970-71. Considering the fact that the total
recurring budget of the Institute for the year 1970-71 was
Rs 152.22 lakhs, it deserves particular mention that the
working expenses on administration need to be augmented for
obtaining greater efficiency. We feel there is Jjustifica-
wion for inereasing this emount to at least Rs 4.5 lakhs
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per year., The increase is to cover the normel growth re-
qsirements wder stationery, furniture, postage, printing,
etc.

6.13 General Remarks

We note the continued rise in the cost of matericls
generally bought by the Institute year after year. A siudy
of the Institute expemditure on such items indicates that
the price increases range beitween 2% and 14%. Providing
the same amoumt of meney year by year without taking' into
consideration the continuwous increase in the price of mate-
rials would essentially reduce the actual moriey available:
to the Institute. We, therefore, recommend a 7% increese
each year over the previous year's figure towards working
eXpenses.

614 Fellowships and Scholarships

The actual expenditure for 1970-71 was Rs 18.44 lakhs
on this account. It will be noted that we have recommended
a change in the nuber of adwissions to the Institute to give
greater emplasis to the posti-doctoral research programmes.
It would call for the award of the schclarships and fellowships
of higher values. We, therefore, suggest increasing the
funds wnder this head to Rs 23.5 lakhs by 1978-79.

6.15  Salaries

We have examined in detail the reguiremerts as pro-
jected by the Institute. Ve recormend a net annual increase
of 3%% in the salary budget each year from 1974-75. This
will enable the Imstitute 1o hnve adequate funds to account
for routine increments in salaries of staff in position and
narginal funds for appointing outstanding new staff. The
finaneial implicetions of this recommendation are given in
the following table. These increases should not be affected
by any possible sawvings arising on account of normal delays
in filling up such posTs.



Table 3

Expenditure recommended on salaries

Salaries Interim Relief*

Year (Rupees in lakhs)
197475 99.4 4 .30
1975-76 102.90 4430
197778 112,20 4 .30
1978-79 114<10 4.30

Total 533,10 21.50

6¢1541 We note that this recaumendation does not take into
consideration any statutory increases (spart from interinm
relief for which provision is recommended by us) that may be
recommended from time to time cmsequent on Govermment deci-
S10KS.
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¥ Interim relief which is now being paid to the
menrbers of staff of the Institute will ultimately
get merged into the pay structure of the Inmstitute
when the recommendations of the Third Pay Com—
mission are implemented. Therefore, this is
reckoned as an additional requirement .



‘ 6.16 Summary of the recormendations for salaries, working

expenses and scholarships

The sumery is given below

Table 4
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Projection of expenditure on salaries, working experses

and scholarships — upto 1978-1979

(Rupees in lakhs)

Area of expenditure

Trterim

Yeax Total
v . Working Fellowships & Relief
Salaries Bxpenses Scholarships N

1970-11 81.90 48,07 18.44 3 .81 152,22 *
197172 £8.00 46,00 19.50 4.30 157.80
197273 92.00 49.00 20.00 4430 165.30
1973-74 96.00 52.00 20.50 4430 172,80
276.00 | 147.00 60.00 12,90 | 49%.90
197475 99440 57.00 21.50 4.30 182420
1975-761 102.90 63%.00 22.00 4430 192.20
1976-77 | 106.50 70.00 22.50 4,30 203.30
1977781 110.20 T7.00 23.00 4,%0 214.50
1978~791 114.10 85.00 23.50 4.30 226.90
533.10 352,00 112,50 21.50 }1019.10
12.50%% 12.50
364450 --1031.60

% Pigures for 1970-T%1 :

** Wordnng expenses for Intar-d1801p1inary projects over the

Actuals - provisional, subject to audit.

five~year period 1974-75 to 1978~79, ear-marked  exclusively
for this purpose,
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6.17 Revised consolidated list of equipment

During our visits to the departments, we found that
some of the items of equipment requested by one department
were already available in another department and such equip-
mermt were not fully utilised in the latter department. Ve
recognise the necessity for duplication of certain conmon
items of equipment like vacuum tube voltmeters, oscillosecpes,
€%C.y but we feel that duplication of speciclised items of
equipment which are very expensive must be avoided. Such
specialised equipment should be available as common facility
for all scientific workers of the Institute. This tends to
promote a closer understanding of the problems of nutual
interest. With this in view, we have recormended the esta-
blishment of the certral laboratory facilities, wherein it
is proposed to locate a2ll specialised items of equipnent

which are very expensive and whose use extends to more than
one department or division. This is one of our important
recommendations for the growth of the Institute during the
Seventies. We also recognise the fact that sometimes it
would be advisable to locate such specialised equipment in a
particular department 2s a matter of convenience. Even in
such cases, the utilisation of equipment should be planned
by a Users' Coumittee, so that the full potential of the
equipment is exploited. Thus, the centrzl laboratory
equipped with specialised equipment required by more than
one department is expected to play a very significant role
in the growth of the Institute during the current decade.
The items which are proposed to be treated as general faeci-
lity, common to all departments, are given in Appendix K;
the estimated cost thereof being 35 132,00 lakhs. While

the monetary indication is only a pointer, it is to be noted
that acquisition of all these items of equipment is consi-
dered.essential,

6,18 Pabrication facilities

I{ has already been stated that a sun of Rs30.0C
lekhs is to be provided for this purpose with about Rs 7.5
to Rs10.00 lakhs to be used for establishing a precision
nechine shop.
6.19 Inter-disciplinary Projects

Another important area where the Institute is to
direct its efforts is in the field of inter-disciplinary
activities. e have examined the four consolidated pro-
jects suvbnitted by the Institute. We are of the view that
the activity in the area of Coordinated Mechanics programme
does not require any special funding; the requirements for
the purpose may be met through the departmental budgets.
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We are also of th: view thet capability to undertake inter—
disciplinary activities in Bio-engineering and Molecular
Biology is yet to be established. Ve recommend a cautious
approach in this direction, in collaboration with the medical
profession. We recormend a sum of Rs 5.00 lakhs for pur-
chase of equipment for both the areas. The Solid State
HBlectronics and Materials Science projects are reconmended
for implementation. We recormend & sum of Rs 60.00 lakhs
(non-recurring) to pronote and continue the work in the
fields of Solid State Electronics and Materials Science.

6.20 Conputer Centre

The Institute proposal calls for a further investment
of Rs 22,00 lakhs for development of the second phase of the
Computer Centre. The present IBM 360/44 Series Computer
will not be in a position to meet the demands of all the
research problems. We, therefore, approve and recommend the
investment of Rs 22.00 lakhs to fully utilise the capabili-
ties of the Computer.

621 Graphic Arts Pacilities

"e note tlat the Institute does not have any repro-
graphic facilities for meeting its norml reguirements.
Graphic arts facilities are essential for the efficient funec-
tioning of the Institute, Ve, therefore, recommend 2 sum
of Rs 4.00 lakhs for obtaining reasonable graphnic arts faci-
lities for serving Institute needs.

6.22 Central Shores i

Mention has already been made of the inadequacy of the
. stores holdings by way of inventory to render the required
degree of assistance to the scientific staff. We also note
that tlx Institute does nct have an adequately equipped elec-
tronic stores without which it will be difficult to undertake
any work in the design and fabrication of electronic equip-~
nent on a time targetted basis. TWe, therefore, recommend an
allotment of Rs 5,00 lakhs for general inventory build-up

for the stores and a further Rs 2.00 lakhs specifically for
building of electronic stores.

623 Equipment - departmental requirenents

Qur recommendations are discussed in the individual
departmental reports. It may be noted that what is impor-
tant is the acquisition of the items of equipment indicatede.
The cost is to be considered as approximate.
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6424 Expensive equipment must be properly protected against
weather and electrical voltage fluctuations.

6425 We recommend & sum of Rs 125.%35 lakhs for the acquisi~
tion of equipment for the various departments.

6.26 To enable the Institute to procure the specialised
items of equipment, provision of necessary foreign exchange
is of great importance. Much of the sophisticated equip-
ment needed by the Inmstitute is not available in the coumtry.
Without such equipment the Institute cammot be expected to
function in the forefront of knowledge. It is, therefore,
essential that the provision of adequate foreign exchange

be considered as an integral part of the sancitioning of funds.

6.27 The summary of recommendations totalling %o Rs 385.35
lakhs covering equipment items is given in the following table,
The details of the equipment approved by us and to be obtained
are given in Appendix X.

Table 5

(A) Research Equipment

Rupees in lakhs

1. Generzal items of research

equipment 60.00
2. Electronics 45.00
3. Microscopes & Cameres 5.00
4, Instruments test & calibration 22.00

132.00

(B) Fabrication facilities (including
Rs 7.5 to Rs 10.00 lalkhs for
high precision workshop) 30,00

'(C) Inter—disc¢iplinary Projects

i) Solid State Electronics &
Materials Stience 60.00

ii) Bio-engineering & | )
Molecular Biology 5.00 65.00

(D) Computer Centre 22,00



(E)
®)

Graphic Arts Facilities

Central Stores (Rs5.00 lakhs for
general inventory and Rs 2.00 lakhs
for electronics inventory build-up)

Departments - equipment

1
2.
3
he
5e
6.

11.
12,
13.
14.
15.
16.
17.
18.
19.

20.

Inorganic & Physical Chemistry
Orgenic Chemistry

Biochemistry

Prnysics

Microbiology & Pharmacology Iaboratory
Applied Mathematics

Foreign Ianguages

Internal Combustion Engineering
Aerconautical Engineering

Metallurgy

Electrical Engineering

Mechanical Engineering

Civil & Hydraulic Engineering

Bigh Voltage Engineering

Electrical Commmication Engineering
Chemical Engineering

Industrial Mancgement

Dispensary

Tibrary

Animel House
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Rupees in lakhs

4400

7.00

260.00

6400
4.00
3.00
5.50
2.50
1.00
1.00
3400
18.00
15,00
10400
10,00
10.00
12.00
10,00
10.00
1,00
1.00
1.85

0.50

Total: 125.35



6.28 We have carefully examined the proposals of the
Institute requesting for necessary provision for cons-
truction of new bulildings for departments, renovation
and modernisation of existing buildings to make them
functionally useful and for campus development . Our
reccmmendations are indicated below @

(a) New buildings for departments

Sl Particulars Amount

No. Rupees in lakhs

1. |Central building complex to
house major items of equip-

nent, etc. 60.00
2. | Department of Bicchemistry 5.50
3. | Departmert of Physics 4,00 ¢

4, | Department of Aeronautical
Engineering (including
provision for fencing the
air-strip and hanger
facilities) 10.00

54 { Animal House 2.00

6. | Department of Chemical
Engineering 10.00

7.1 Civil & Hydraulic Engineering
Department 2.00

Total - 93.50
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(b) Renovation and modernisation of existing
buildings (including civil, electrical
and other services)

S1.

No. Particulars Amount

Rupees in Jlakhs

1. Department of Inorganic &

Physical Chemistry 10.75

2. Department of Biochemistry 6.75
3. Department of Physics 8.00
4, Central Stores 2.50
5. Administrative buildings 2,00
Total 30.00

6.28.1 The Institute has envisaged an expenditure of Rs169
lakhs of which Rs 69 lakhs is for campus development and

Fs 100 lakhs for staff housing. We note the need for con-—
solidating and integrating the boundaries of the Institute,
augnentating the water supply and sewerage disposal systems,
renovating the electrical transmission and distribution
system within the Institute and providing en auditorium.

We also note the need to expand the present Guest House
facilities at the Institute for which Rs 4,00 lakhs is re-
commended . In our discussions with the Coumcil of the Insti-
tute, the need for campus housing was emphasised by the
Chairman of the Council. The proposal is to utilise the
northern side of the campus which is at present a stretch of
vacant land to build a colony, so that the Institute staff
would not have the search much for obtaining accommodation.
We note that with the continued growth of new industries and
defence establislments in Bahgalore, Lousing has become a
serious problem. There is, therefore, merit in the Institute
propogal for the housing colony. VWe recommend that every
effort should be made to cereate & mucleus of housing colony
by providing a sun of Rs 1C0.00 lakhs for this purpose. It
is estimated timt this would cater to only 3(% to 40% of the
staff at the Institute.

6.28.2 Ve note tke lack of a2 large auditorium at the Insti-
tute. We were informed tlet the proposals for an auditorium
also call for provision of some conference rooms around the
anditorium. A large auditorium to accommodate 1200 persons
~=y be useful. It is expected to cost Rs 25,00 lakhs. We
do not camsider this a high priority item.



(c)

Details of Campus Development

52

Si. . Amount
No. Particulars Rupees in lakhs
1+ | Consclidation, integration

20

3

Fe

of boundaries, fencing, ete. |

Avgmentation of water supply

and sewerage disposal (11 phases)

Rewiring of power mains and
distribution systems

Women Students! Hostel

Guest House

Staff housing, ineluding asso-
ciated serviees like hospital,
ete,, and residential accommo-

dation for industrial refresher/

retraining programmes

Auditorium

15.00

15.00

10.00

450

4.00

100.00

25.00

173.50
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6429 Given below is the summary of our recommendations of
the non~recurring expenditure :

Table 6

Sumery of reecommerdations - non-recurring items

Rupees in lakhs

I, 1) Equipment

a) Research 132.00
b) Fabrication faeilities 30.00
¢) Inter—diseiplinary
projeets 65.00
d) Computer Centre 22.00
e) Graphie Arts Facilities  _ 4.00 253.00
2) Departmental equipment
requirements 125.35
3) Central Stores , __7.00 385.35

II, Builldings
a) New eonstructions 9%3.50

- b) Renovations, modermni-

sation, etc. 30,00 123.50
III, Campus Development 173.50
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6430 The overall sumary of the financial recommemdations
covering both recurring and non-recurring expenditure upto

the year 1978-79 will, therefore, be as under.

This, how-

ever, does not include specicl projects like the establish-
ment of & 3chool of Automction with the USSR collabeoration.

Sunmary of finaneizl recormendations - recurring

and non-recurring (1974-75 to 1978~79 )%

Reference Anount
Particulars to table recommended
number for
details
Rupees
in lakhs
I. RECURRING
i) Salaries Teble No.4 533410
1i) Interim Relief -do— 21.50
iii) Working Expenses ~do- 364 «50%*
iv) Scholarships =0~ 112.50
1031 .60
II. NON-RECURRING
i) Equipment Table No.6 385435
ii) Buildings ~do- 123.50
iii) Campus Development
(which includes -
housing colony) ~d0— 173.50
682435
Pable I+IY = 1713.35

* The estimetes from 1971-72 to 1973-74 are given elsewhere.

*¥% TIncludes Rs12.50 lakhs for inter-disciplinary projects.
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6431 It is to be noted that the above recommendation is

to cover the period of V-Plan, i.e., 1974-75 to 1978-79
and any savings or spill-over of the Fourth Plan projects

should not be reekoned against the same.
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7. DEPARTMENTAL/FUNCTIONAL REPCRTS,
INC IJDING REVIEW AND RECOMMENDAT IONS

7.1 INTEX-DISCIPLINARY PROJECTS

One of the important terms of reference to the Com-
mittee is to advise on the broad lines of development of the
Institute, specially in regard to cooperation between
departments in the light of new inter-diseiplinary areas of
science and engineering.

The Institute has a spectrum of departments and labo-
ratories working in a variety of fields in science, engineering
and technology. Inter—departmental gooperation was a subjeet
of consideration and had been reviewed by the Ghosh Committee
and earlier Committees as well. Under-graduate and post-
graguate teaching programmes are being handled at the Institute
with a wider faculty involvement, instruction being handled
by mere departuents than the one in which the courses are
offered. The introduction of the Unit System, in which we
have referred to earlier in our review, is a step in the
right direetion. There are also fields of investigation
(1ike Fluid Mechanies) which are being pursued by more
departments than one, these departments, however, bheing
interested in the field from wvarying angles of approach.

All this provides the proper background for developing inter-
diseiplinary projects with the active collaboration of inte-
rested faculty from several departments.

Ve held extended discussions with the Director and the
Senate about the general philosophy of the Inter-disciplinary
activities. After discussions, the following four consoli-
dated rrojects were submitted:

Materials Scienee and Solid State Electronies
Coordinated Mechanics

Molecular Biology

Bio-engineering

In general, inter-disciplinrary and multi-disciplinary
activities result from two generzl lines of action. In one,
a scientist, over a period of years, gradually becomes
involved in a field closely related to him from the stand-
point of discipline, but sufficiemtly separate to be ideuti-
fied as a distinct discipline. Thus, for example, if one
takes a person specialising in structural mechanies, he can
use his background to study the human body &s a problem in
mechanics, However, whereas in the past he may have looked
at metallic materials in his studies, he will now have to
get himself acquainted with the response of bones and nmuscles
to study the human body. With his added knowledge, a person
studying the field of structural mechanics can thus, over a
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period of time, become a person specialising in bio-mechanics.
Such an interediseciplinary activity must necessarily stem
from the personal involvement of a2 scientist in an adjacent
field. Personal motivation is, therefore, essential for a
suceessful transition from one field to an adjacent field.
The important thing to note in this transition is that
generally speaking, the research is phenomenon oriented.

On the other hand, in the development of modern scienee
and teehnology, there are several problems that require inputs
from 2 large number of fields in order to suceessfully solve
them. These are generally task oriented problems, requiring
expertise from several diseiplines: semi-cpnductor materials
and making devices out of them is one such example. Sue-
cessful aecomplisiment of the task requires collaboration
between a solid state physicist, an Inorganic chemist, a
metallurgist and an electronics engineer.

In order that such interediseiplinary aetiwmities may be
agcomplished suceessfully, a eonsiderable amount, of
administrative flexibility is needed. <Cloge relationship
at working level beiween the research workers of the diffew
rent departments will be essential. While enduring rela-
tionship of such a nature can be obtained only at the working
levels, its success would, to a very great extent, depend

~upon the general administrative procedures adopted and the
understanding of the importance of the inter-diseiplinary
activities by the various heads of departments and their
mstinted support to the idea. It would appear to us that
in generating this inter-diseiplinary activity, the program-
mes must be administered and led centrally, creating the task
oriented groups to work on specific problems.

" In general, we recommend eontinued and increased
involwvement in inter~disciplinary activities in the Institute.
However, we would also like to strike a note of caution by
stating that this experiment elsewhere in the world has not
always been successful ard much care is required in nurturing
these programmes,

The relevant statisties, highlights, proposals, review
and recommendations in respect of the aforesaid projects are
given below.
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7.141 MATERTALS SCIENCE & SOLID STATE EIERCTRONICS

Relevant Statistics and Highlichts

Although there has been some research activity and
teaching in Naterials Science and Sclid State Electronics,
the proposals put before the Committee for initiating acti-
vity for imter-disciplinary research are new.

The genesis cf the wark in this field was the orga-
nised course of instruction to students of engineering at the
bachelor's and mester's degree level in Materials Science.

Currently in the Institute about 40 members of the
academic staff are involved in one form or other in research
and teaching in these two fields. It was also stated timt
sbout 40 Ph.D, and 20 Master's degree projects were related
to these two disciplines during the last ten years.

Proposals

Research and Development

The proposals of the Institute for this inter-discip-
linary activity call for coordination of the existing acti-
vities and filling the gaps in the facilities for materials
preparation, analysis, testing and characterisation. This,
in turn, calls for (a3 establishing a coordinated Materials
Science Ieboratory; (b) research snd development work in the
field of refractory semi-conductors; (c¢) research and deve-—
lopment work in composite materials; and (d) extending the
laboratory training facilities to students of Materials
Science.

Pinancial

The Institute requested 25000 sq.ft. of space costing
Rs 12.5 lalns, increase in the senior and supporting staff
estimated to cost Rs 2.5 lakhs per annum and working expen-
ses amount to Rs1.5 lakhs per armum. The proposals also
include a request for equipment costing Bs 60.00 lakhs.

Review and Recommendations

We note that several of the departments have indivi-
dually been concerned with research and teaching in Materials
Science and Solid State Electronics. Strictly speaking,
very little "inter-disciplinary" or "inter-departmental®
involvement has taken place in these activities so far at the
Institute in their developments. In view of the consider-
able benefit that can accrue from continucd invelvement in
these inter-disciplinary fields and the close collaboration



59

between different departments that this involvement will
generate, we feel that it is highly desirable for the Insti~
tute to be involved in this activity. It will enable the
Institute staff to tackle problems in the forefront of
sclience and technology. Science and Technology are on the
threshold of new discoveries in the creation of new materials
of various types literally tailor-made to suit srecific re-
gquirements and new and complex techniques of fabrication.

The very process of developing these techniques would necess-
arily build up exeeptional technological competence in the
Institute.

In suecessfully tackling research and development pro-
blems in the inter-disciplinary activities, the Institute les
te innovate new organisational and mamagement techniques
not eommonly found in such establishments. We suggest that
where task oriented problems are to be taken up, task groups
be set up from among the Institute staff from different depart-
ments.

We recommend that for the 1970s inter-disciplinary
aetivity in Materials Science and Solid State Electronics
be considered as one of the important tasks of tle Institute.
It offers great scope and exceptional possibilities for the
Institute and ean, in a sense, offer the theme for the Insti-
tute growth and channeling its efforts in the pursuit of
exeellence. This is a difficult task requiring exceptional
seientific inputs by way of talent, equipment axd the sup-~
porting facilitles. We, therefore, recommend that the Institute
eoncentrate its efforts on this programme so as to obtain
maximm results.

T.1.2 COORDINATED MECHANICS

Relevant Statics and Highlights

In a certain sense, teaching and research in Mechanics
had a long history in the Institute. It was stated that
most of the departments of the Institute have had active
research and training work and progress over meny years
which cover one aspect or the other of Applied Mechanics.

The current activity in Mechanies relates to eight departments
of the Institute amd cuts across the two Faculties with about
50 staff members personally engaged in research and teaching.
We were given to understand that about 100 research papers in
Mechanics were published annually and about Rs 3.00 lakhs

were spent each year by the Institute in support of this
activity.
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Proposals

The proposals call for strengthening and coordinating
this activity as a coherent whole, so that developments in inter-
disciplinary areas such as Geomechanics, Multi-component Flows,
Non~linear Mechanics, can be nurtured. The Proposals also call
for initiating activity in Particle Mechaniecs. Coordinated
teaching programmes, common seminars and research projects are
features which are sought to be developed. The financial
proposals envisage about Rs 35.00 lakhs far essential equipment,
suitable working expenses and some additiomal staff over a five
to seven~-year period.

Review and Recommendations

There is little doubt that in the Institute teaching
and research programme Continuum Mechanics consisting of
Fluid Mechenics and Solid Mechanics plays a signhificant role
primarily in the Engineering Sciences and also in the Applied
Mathematics Department. The teaching and research were
generally of a high order. The proposals of the Institute
to coordinate the activities between the different depaxrtments
in Mechanies would, therefore, be a logical step. In the
field of Continuum Mechaniecs, the Institute proposes to initiate
aetivity in Geomechanics and Kinetic Theories of Matter.
Some activity already exists in Acoustics, Waves, Vibrations
and Non-linear Mechanics. Initiating studies in these two
areas would be a logical step in the Institute programme .
However, while it is clear that the studies in Kinetic Theo-
ries of Matter could perhaps be started in one or more engi-
neering departments, it is not immediately clear to us where
studies in Geomechanics would logically fit in in the absence
of a specific department of geology. The Institute may per-
haps give a lower priority to Geomechanics.

In the other two broad fields of Particle Mechanies
and Statistical Theories of Matter and Thermodynamics, there
is not much activity in the Imstitute at present. Studies
in these two fields are important.

It would appear that in the studies of Classical Mecha-
nies, Relativistic Mechanics, Quantum Mechanics and Electro-
dynamics and Plasmas, there is at present very little acti-
vity. Some of these fields are the basis of developments in
modern physics and it is time that the Institute is actively
involved in these fields. It does not seem reasonable
to expect this Institute, which has contributed so much to the
growth of physics in this country, not to be involved in the
areas of modern physics. ‘



61

We, therefore, suggest strengthening of the Coordi-
natéd Mechanics programme of the Institute within the addi-
tional overall increase in the working expenses and salaries
recommended by us.

. T.1i3 MOIECUIAR BIOIOGY

Relevant Statistics and Highlights

It is stated that active research in some areas in
Molecular Biology has been going on during the last few years
in the Mierobiology and Pharmacology laboratory and Bio-
ehemistry Department and current investigations relate to
gene structure and replication, protein synthesis and the
structure of proteins and nucleotides. About ten staff
members primerily from the Microbiology and Pharmacology
Isboratory and the Department of Biochemistry are involved
in this activity.

Proposals

The proposals call for continued work in the three
fields:

a) Gene structure and replication;
b) Protein Synthesis; and

¢) Structure of proteins and other molecules
of biological interest.

Problems relating to these broad fields are suggested
to indicate the Institute interests in this inter-diseipli
nary activity. The Institute indicated the requirements of
a good animal house with supporting facilities. Request
was also made for three assistamt professors and supporting
staff. Finaneial implications are :

Working expenses Rs 1,00,000

Staff salaries Rs 67,600
Bquipment Rs 4,09,000
Animal House ks 1,10,000

Buildings Rs 3,50,000
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Review and Recammendations

We have given considerable thought to this project
and have had extended discussions with various people out-
side the Institute interested in Molecular Biology, their
present programme, as well as their future thinking on the
development of this programme. We also had discussions
with owr Advisers on this subject.

Although theré are a number of capable and well-
trained people in the Institute, it is only recently that
the research activity in Molecular Biology was skarted in
the Institute. This field has yet to grow in the Institute.
The reason is that there are a number of other fields of
anciliary knowehow and expertise in Chemistry and Physics
which are to be developed before any impact can be made and
by those working in Molecular Biology in the Institute. It
is felt that, in order to make an impae¢t in this highly com-
petitive field of Moleculer Biology, projects of national or
even of internmational importance should be identified. This,
in fact, should be the first task in getting started on any
meanlngful inter-disciplinary activity in Molecular Biology.
It is, therefore, suggested that efforts may be made to build
up & body of workers in course of time, so that the subject
could be recognised and organised as an area of inter-—dis-
elplinary activity.

Much of the equipment required for this activity is
already includelin the consolideted list of equipment sub-
mitted by the Institute as a part of either the central facilities
or departmental facilities. We, therefore, recommend & sum of
Rs 5.00 lekhs for obtaining some specialised equipment for
Molecular Biology and Bio-engineering.

| 7.1.4 BIO-ENGINEERING

Relevant Statistics and Highlights

It is stated that the work being carried out at the
Institute in the Pield of Bio—-engineering can be categorised
into three broad fields, namely,

t

1) Studies of Artificial and Biological
Membranes

b) Bio=-instrumentation; and

c) Aspects of Environmental Biology.
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The studies on 8rtificial and Biological Membranes
are being carried out in the Chemical Engineering and the
Inorgenic and Physical Chemistry Departments. The work in
the Chemical Engineering Department is concerned with simul-
taneous diffusion of solvent ard solute through membranes
permeable to both the solute and the solvent. The work of
the Inorgenic and Physical Chemistry Department is related to
transport of singly~charged and doubly-charged ions and sol-
vent through artificial membranes. The work in bio-instru-
mentation in the Institute is primardly related to the deve-
lopmert of digital thermometer, blood pressure indicator
end other sensors. The work on aspects of environmental
biglogy in the Institute was carried out with the fimancial
support of the Indian Council of Medical Research and the
Research & Development Organisation of the Ministry of De-
fence. Apparently, these investigations revealed that
enzymes in the metabolic pathways which are rate-limiting
or end-product regulation are the likely targets for altera—
tions and these could arise out of struectural changes at the
molecular level.

Proposalg

The Institute proposals call for further work in the
Departments of Chemical Engineering and Inorganic & Physical
Chemistry in studies related to artificial and biological
nembranes, developmeunt of the biowinstrumentation and studies
in envirommental biology involving investigations on ubigui-
none in heat production during cold exposure, losa of action
of the drug and Atromid—S during cold exposure. The con-
solidated revised list of equipment envisages an expenditure
of Rs5.83 lakhs. ’

Review and Recommendations

Although we note that some work in Bio-engineering has
been going in the Departments of Chemical and Biological Sci-
gnces in the Institute, really significant developments in
Bio-engineering in the Institute have yet to start. This
is nevertheless an importamt field and should certainly be
nurtured as an inter-departmental and inter-disciplimery
activity in the Institute. Several of the enginecering
departments also would like to bé involved in Bio-engineering.
Their proposals, however, are mot specific. While the desire
of the departments in engineering sciences to be involved in
this field is to be commended, they have to take a more care-—
ful look into this matter.
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There are two broad fields that come to one's mind
when one thinks of Bio-engineering. One is the biological
aspects of the problem and the other the enginezring aspects
of the problem. It would appear tlmt in the engineering
aspects of the problem the electronics group in the Institute
can play a very useful role primarily in the development of
instrumentation related to Bio-engineering. The Departments
of Chemieal and Biologieal Sciences could be concerned with
study of the purely biological aspects of the problenm.

Our Adviser, Prof. Shemyakin pointed out that the pro-
posed plan for Bio-engineering did not include the studies of
biological systems, in particular biological membranes, whose
investigations should be parallel to the studies of models
and artificial systems. We agree with Prof .Shemyakin and
feel that it is necessary for the Institute to undertake this
work.

As in the case of Molecular Bioclogy, strength has to
be built vp in the Institute before meaningful inter-discip-
linary activity in Bio-engineering can be undertaken. We
recommiend such strengthening wherever required after a more
detailed study of the proposals from the various departments.
It is also necessary to have liaison with a well-equipped hospi-
tal before purposeful activity in Bio-engineering can be
undertaken.

Te1+5 GENERAL RECOMMENDAT IONS

Buildings

Separate accommodation for inter-disciplinary projects
as such is not necessary, but additional accommodation will
be required for the Central Iaboratory Unit for housing the
new equipment that may be acquired and the existing equip-
ment that may be transferred from different departments to the
Central Iaboratory. A proper building with adequate
aecommodation for Central Iaboratory, including the needs of
the inter-disciplinary projects will, therefore, be required.
A separate recommendation for buildings has been made.

uipnent
We recommend a sum of Rs 60,00 lakhs for Solid State

Electronics and Materials Science and Rs 5,00 lakhs for Mole-
eular Biology and Bio-engineering.
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Staff

The proposals regarding additional staff required
for the Institute as a whole, keeping in view the require-
ments of the Inter~disciplinary projects, have also been
made separately. Wherever necessary, certain joint and
special appointments between the different departments
-have been suggested under each project.

Working FExpenses

It is recommended that a sum of Rs12.5 lakhs over
a period of five years be specifically set apart for work-
ing expenses for all the inter-disciplinary projects. The
amount may be placed at the disposal of the Director. This
amount would meet the cost of recurring expenditure towards
the fabrication of essential equipment and materials. This
amwunt is to provide for expenditure only on items which
are not covered under the normal departmental working expenses.
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Te2 CENTRAL INSTRUMENTS & SERVICES LABORATORY
C 7201 Relevant Statistics
Sanc- |10 p9Siti°n Personal Total in
tioned (agalnst sub- posts position
I. STAFP(is on 31-3-1971 stantive posts)
a )icademic Professors 2 1 . 1
5.8.0. 6 2 oo 2
S.C. 6 5 .o 5
Other Aca. staff 14 13 e 13
Total 28 21 5. 21
b)Non-Academic Staff | _ 39 26 P 26
TOTAL 67 47 . 47
— - i Other
| e
| BuB. |M.B. | Res.| . 7" ?eiizws Fellows | Total
II. STUDENTS | | P nstee i os1R/UGE
1
AS on 31—3"'1971 . i »e e .e LY L] .o
1970-71 Cost of additional staff
T p
I11.SATARIES ALLOWANCES, | Selaries | énzer;m oroposed
P.F. AND INTERIM = eﬁle =
RELIER 5. \ 8. S.
e )icademic Staff 2,14,173 l 8,751 .
b )Non-Academic Staff 1,22,443 74337 l o
TOTAL 3,36,616 ; 16,088 3,00,000
1970-71 Additional working expenses
Rs. recuested
IV. WORKING EXPENSES ! Rs.
a) Consumables 48,970 .o
b) Ecuipment 9,940 .o
¢) Others 19,625 ..
. TOTAL 78,535 1,25,000
i | Capital equipment |Amount originally Revised
4V. NON-RECURRING i procured since proposed
- ! 1956
Rs. Rs. Rs.
Equipment 10,06 ,067 56 ,50,000 1,88,00,000%
| Existing including| Ultimate area Additions now
those under as at the end reguested
§ construction of IV Plan
VI. BUILDINGS Carpet ; ®linth Total Plinth [Carpet|Plinth (Cost
Area 1“rea Area Area |Area Rs
: Lakhs
Sq.Ft. | Sq.Ft. Sq.Ft. 1Sq.Ft. {Sq.Ft.
22,702 4L28,377 28,377 /4,000 | 5,000|3.00
[ . . . ) No. of Research
VII.OUTPUTS SINCE Ph.D. | i.Sc. | ILE. | B.B. | DIploma | p oo /Renorts
1956(Upto 31.3.1971) | .. 1 . ‘e . 6
e U == =

*¥ Includes Research Equipment, Fabrication facilities, Computer Centre
and Graphic Arts Facilities.




7.2.,2 Main experimental facilities

Specialised research analysis instruments:
Electron Microscope (Philips) 100 EM

Carl Zeiss UR~10 Double Beam Automatic Recording
Spectrophotometer

Unicam SP-700 4 Double Beam Spectrophotometer
AET MS - 10 Mass Spectrometer

2" Double focussing Mass Spectrometer
(constructed in the Laboratory)

AELI MA - 7 double focussing Mass Spectrometer
Varian HA - 100 NMR Instrument
Varian T-60 NMR Spectrometer ~ On Crder

Finch Type Electron Diffraction Unit
(comstructed in the leboratory)

19" Edwards Vacuum Coating Plant

Radio Chemistry - specimen preparation and
counting instruments

Optical Fabrication & Testing Instruments
Electronics - Testing & leasuring Instruments
Glass Blowing shop

IBM 360/44 Digital Computer

T.2.3 Highlights of work done

The following instruments were designed, developed and
fabricated in the ILaboratory

(a) Optical Instruments

Fizeau Interferocmeter
Miltiple Beam Interferometer

Precision Optical Components of varied
specifications

He-Ne Gas lLaser

67
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(b) Vacuum Instruments

High Vacuum Gauges
Rotary and Diffusion Pumps
Vacuum Ceating Unit 6", 12" & 15"

(¢) Electronic Instruments

Magnetostrictive Transducers
Ultrasonic Drill

Vacuum Tube Voltmeter Kits (University Grants
Commission sponsored Project)

Precision Temperature Controller
Electronic Circuitry for 2" Mass Spectrometer
Electron Diffraation Unit.

Special Courses/Summer Schools conducted

Summer School on Electrm Microscopy - May 1966
Short-term Course on Instrument Design - May 1967

Short-term Course on High Vacuum Technology -
November 1968

Get~-together on Laser Development - June 1969

T.2.4 Proposals
Teaching

The staff offer specialised courses concerning the design
and development of instruments, vacuum systems, optics and optical
techniques, optacal .glase working and gless blowing and the computer
sciences. It is planned to offer the following in the new academic
year:

Computer Programming/Computer Applications
High Vacuum Technology

Optics and Optical Engineering

Design of Instruments
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Research and Development

The main basis for the development proposals made by
the Institute for the Central Instruments and Services Laboratory
calls far active support by the Laboratory to the research activities
of the Institute.

Specifically, the proposals call for enhanced capability
for design, fabrication and servicing of electronic equipment; build-up
of the second phase of tle computer centre; research equipment
support for various departments involving improvemen?d and extended
research services for assisting the research ‘warkers of the Institute;
proposals for putting up better mechanical werkshep facilities; and
increase in the senior scientific staff by about 10 people and
supporting staff by about 20 peodple

Financial
In the revised consolidated list of equipment proposed

by the Institute, it was suggestedthat the Laboratory be given
regponsibility for the following equipment:

s1. - 4s revisgd by the

No. Particulars Institute
: : ( Rupees in Iakhs )

1. | Research equipment i | 68,09
2. | Electronics 45.77
3. | Microscopes and Cameras 5.00
4. | Fabrication equipment 23.60
5. | Instrument test & calibration room 22.00
6. | Computer Centre 22.00
7. | Graphic Arts Facilities 3.00
Total  189.46

7.2.5 Review _end Recommendations

The Central Instruments & Services Laboratory ceme into
being in 1964, following the recomrendation of the Ghosh Committee.
The work of the Laboratory comes up for review for the first time
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The present responsibilities of the laboratary involve. -
a) Servicing of equipment;

b) housing, operation and maintenance of majer
Instruments and facilities; and

c) designing and fabrication of equipment.

The laboratory hes made progress in servicing of equip-
ment particularly eleetronic and electrical instruments. It
- would appear; however, that the Laboratory is handicapped due to
lack of such equipment and standards as are essential for the
calibration and standardisation of instruments.

We note the success of the Leboratory in the matter of
heusing, operating and maintaining major instruments and central
facilitiss.

We commend the policy af the Institute in associating
Faculty members from other departments with specific respon-
sibilities in the laborsatory, for example, the rumning of the
Radio-chemistry facility. Such a policy, besides avoiding
recruiting senior staff, also increases the interaction of the
Laboratory with other departments.

In the matter of design and fabrication of equipmant,
we feel that the Laboratory has developed a reasoneble degree of
capability in Vacuum Technology.

We note the developments in Optics Technology and also
some of the difficulties in obtaining better results. It appears
that two factors come in the wey of greater effectiveness: firstly,
the need for greater inputs at the theoretical level and secondly
the extent to which development of opticgl. instruments hinges upon
sophisticated mechanical design. The inadequacy of both precision
workshop facilities ond capability in mechanical design is a
serious impediment. In this context, we would also like to note
that the Laboratory has neither adequate scientific staff for the
design and fabrication of electranic equipment, nor the back-up of
components and standardisation equipment which are vital for the
task. To overcome these deficiences, we have recommended provisions
for equipment for fabrication, calibration and standardisation
equipment and for a precision workshop.
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We feel that it is important that -the two distinct
responsibilities of the Laboratory should be recognised and kept in
view:s The first one relates to the design of certain sophisticated
equipment and servicing of equipment for other departments. The
second relates to undertaking research in certain areas of applied
technolngy, primarily instruments technology, whether mechanical
or electronic. In viey of our recemmendation elsewhere in the report
that the Laboratory shMld be entrusted with the responsibilities of
loocking after centralised equipment facilities for the Institute as
a whole, there is even a greater need to keep these two functions of the
the lLaboratory distinct and apart. 1In a sense, it would mean the
research work of the Laboratery should primarily be concentrated in
the fields of instruments Technology: The Laboratory, as such,
should not undertake any research that normally belongs to a denagpt-
ment at the Institute; ner should the laboratory undertake respons
sibilities for the training of students for degrees.

The Laboratory should recognise and accent that its
rrimary function is to render service on the major common facilities
rroposed to be obthined for the Institute for tre benefit. of all the
departments of the Institute. This respensibility should include
the omeratioh and maintenance of such equipmenti 1In this comnection,
we envisage the need for maing available trained personnel to
render service on such equlipment. While ordering for sophisticated
equimment, care should be taken to obtain adequate svnares, so that
uninterrupted use of the equipment will be possible. We also
visualise the constitution of "Users' Committecs" to nlan for offi-
‘cient utilisation of these items of equipment. We are sure that
the Director will make such administrative arrangements as are
concerned appropriate for the purpose. For the creation of such
corumon facilities, we rmcommend the fellowing grants:

-

SI. - Particulars Amount
Yo. (Rupees in Lakhs)
1. | Research equipment 60.00
"2+ | Electranics . 45,00
3. | Microscopes and cameras 5.00
4. | Fabrication equipment 30.00*

5. | Instrument test & calibration
facilities 22.00
6. | Combuter Centre (second phase) 22.00
T. | Graphie Arts facilities 4.00
Total 188,00

* including Rs7.5 to B3 10.00 lakhs for a high precision
workshop., (List of equipment given in the annexure).
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In the revised departmental structure under divisions
and the new role that the laboratory should play, we consider it
logical that the workshop of the Mechanical Engineering Department
should be transferred to and made part of the Central Instruments
& Services lLeboratory.

We further recommend the creation of a mechanical design
office and an electronics design office. We also recommend the
strengthening of the theoretical base of the optics and laser
technology groups.

The Labcratory should be responsible for the operation
and maintenance of the Computer. However, the Department of
Applied Mathematics should be responsible for the soft-ware
aspects of the Computer.

In order to house the sophisticated and common items
of equipment to be obtained by the Institute, we recommend a
centrally located building complex at a cost of Rs 60.00 lakhs.
The building should be designed functionally to protect against
weather and voltage fluctuations.

7.2.6 Financial Implications

Equipment .o R 188.00 1lakhs

Building (60000 sq. ft.) .. B  60.00 lakhs
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" 7.3 DEPARTMENT OF APPLIED MATHEMATICS

| Relevant Statistics

Sanc- n POSltlon Personal Total in
tioned (against subs- osts osition
SUF (As on 31-3-1971) | tative posts) posts 1 ®
'3} icademic: Professors 2 1 .e 1
Asst.Profs. 6 6 .s 6
Lecturers 8 5 . 5
Other Academic Staff 4 3 ‘e, 3
k TOTAL 20 15, . 15 .
* b) Non-Academic 5 4 j : 4 B
TOTAL 25 19 ! i 19
; Other (
B.E.| M.B. | Res. ).?.G:.L F;ilo:s Fellows Total
. STUDBNTS Dipolmal Mmstt. |ogTp s |
s on 31-3-1971 A § . l 4 {10
- T ¥ 3 ’—=====1F e S T
' 1970-71 Cost of Additional
. SALARIES, ALLOWANCES, staff proposed
P.F. AND INTERIM Salari Interim
RELIER alaries Relief -
Bs s Rs
a) Academic Staff 1,29,247 5,130 ai
b) Non-academic Staff 19,536 815, e
TOTAL 1,48,783 5,945 1,50,000
1970~T71 Additional Working
, WORKING EXFENSES Expenses requested
Hs Rs
a) Consumables 1,584 .o
b) Equipment 1,664 e
c) Others 6,962 .o :
TOTAL 10,210 37,000
. Capital equipn:nt .
1.  NON-BEECURRING pf‘oourequigce Amount originally Revised
1956 proposed -
fis Rs Rs
Equipment 20,952 . 1,00,000
i TSRS RS EEETx —a-—‘-———“r—MMN—r::::—J SomamAssmasoosworesoes D
Existing inecluding | Ultimate area ‘s
those Ezg)der as a4t the end 4dditiona réow
I.. BUIIDING cons truction of IV Plan Tequeste
Carpet Plinth Total Plinth Parpet|Plinth;Cost
Area. Area Area lA?:ea Area i Rs
Lakhs
Sq. Ft. | Sq. Ft. Sq. Ft.
14,272 17,841 17,841 . .
== S=ERoamRan= P e o e S === m=o=
Ph.D.|M.Sc.| M.E.| B.E.| Diploma (No. of Research
I, OUTPUTS. SINCE 1956 Papers/Repcrts ]
(Upto 31-3-1971) % ] .. | .1 .- A 174
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T.3.2 Highlights . of work done since the last review

The department has made significant contributiaon in
Fluid Dynamics, especially in the study of Boundary layers, Shock
Waves and Blast Waves, Megnetohydrodynamics and Plasmas with
special emphasis on Wave Propagation, Stability, Radiation and
Trangport Processes; Theory of Dense Gases, Study of Secondary
Flows in Non-Newtonian Fluids and its Industrial and physiological
applications. Further, the department has developed a range of
courses in Applied Mathematics for the B.E., M.E. and Diploma
Course students of the Institute and organized advanced lectures
on Mathematical Techniques at research level from time to time.

Te33 Proposals
Teaching

The Institute proposals for the department call for
short-term courses on programming languages in Numerical Methods,
Lpplied Statistical Methods, Dynamical Meteorology, etc., in
addition to a fairly heavy load of regular teaching that they are
already undertaking.

Research and Develmapment

The Institute proposals call for the continuation of the
present programmes in the field of Fluid Mechanics involving
research in Boundary layer Theory, Compressible Fluid Flows,
including Hypersonic Flows and Radiation Gas Dynamics, wave
Propagation, Stability and Transport Properties and Magnetohydro-
dynamics., Proposals also call for increased activity in the
fields of Non-Newtonian Fluids, irc Plasma Discharges, Computer
Science and Punctimnal Analysis, Dynamical Meteorology, Cloud
Physics, Blasticity, Oceanography and a small laboratory for
developing models of Viscous Flows and Rotating Fluid Flows.

Pinancial

The Institute proposes an addition of six professors,
three technical assistants and eight research students, plus
three non-technical supporting staff. The proposals call for
an expenditure of Rs 1.50 lakhs on staff, Rs 37,000 on working
expenses and a sum of Rs 2,500 on furniture. Es 1.0 lakh weas
requested for equipment.
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Te3.4 Review and Recommendations

This department started functioning in the Imnstitute from
March 1956. Quality work has come out from the department in these
intervening years and it has established itself as one of the good
departments of Applied Mathematics in the country.

The department has an important role to play in the
Institute's general programme of research and teaching. Much of
engineering has become science-oriented with applied mathematics
playing a decisive role in its growth. Nowhere can this be seen
more concretely than in the fields of Solid Mechanies and Fluid
Mechanics, which, in a certain sense, are the mother sciences of
all engineering - other than electrical sciences. Even in
electrical sciences, methods of mathematical physics are so importent
that it is hard to conceive a modern teaching and research institu-
tion without a strong Applied Mathematics Department.

We recommend that the research activities of this
department be closely related as far as possible with the general
research activities of the other departments, notably Aeronautical
Engineering, Physics and the Computer Sciences.

Although efforts are made in teaching courses in
Applied Mathematics to related physical problems, it-is suggested
that emphasis should be given in teaching the students the
principles of reducing the mathematical models from the complex
physical problems and applying the tools of mathematics for the
solution of such problems.

T+3.5 Fineneial implications

We recommend a sum of Rs 1.00 lakh for equipment.

L]

——— e s
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f . . i
{ Sanc= In pgsltlon Personal | Total in
tioned (against subs- Posts osition
T, STAFF (As on 31-3-1971) 1one tantive posts) P
a) Academict: Professors 2 2 2 4
Asgt.Profs 4 2 4 6
Letturers 4 1 . 1
Other Academic Staff 5 4 .o 4
f TOTAL 15 9 6 15
b) Non~Asademic 19 19 .n 19 -
TOTAL 34 28 6 34
Uther
B.E. | M.E. | Res.| M.Tech. | o107 Fellows | Total
1I. STUDENTS * | CSIR/UGC
is on 31-3-1971 .. | .. | 10l 18 1 17 46
i 1970-71 ! Cost of Additional Staff
III. SALARTES, ALLOWANCES proposed
' P.F. AND INTERIM Salaries | Interim
RELIEF } Relief
Rs Bs s
a) icademic Staff 2,12,245 4,138 .o
b) Non-academic Staff 87,926 5,831 .
TOTAL 3,00,171 9,969 1,75,000
. . 1970-T1 Additional Working
IV. WCRKING EXPENSES _ I'xpenses requested
Rs Rs
ag Consumables 56,451 ..
b) Equipment 5%,846 .o
¢) Others 12,911 .o
TOTAL 1,23,208 91,000
a Capital quipment Amount Originally Revised
procurcd since proposed
-b. NCN-RECURRING 1956
Rs Rs Rs
Equipment 10,42,770 24,50,000 4,45,000
Existi includi Ultimate area .
. thoselﬂider " as at the end Addltloni a
WI. BUILDINGS construction of IV Plan | . DOV Tequeste
Carpet Plinth Total Plinth |Carpet| Plinth{Cost
Area Area Area Area | Area | Bs
Lakhs |
Sq. Ft. Sq. Ft. Sq. Pt.. [|Sq. Ft|Sq.Ft. :
32,523 40,651 40,651 16,960} 21,200;12.00 !
= | T j
" Ph.D. | M.Sc.| M.Tech. | B.E.| Diploma| No. of Research
WII. CUTPUTS SINCE : Papers/Reports !
‘ 1956 (Upto 31-3-1971) 57 10 5 . .o 550
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T.4.2 Main Experimental Facilities

Experimental facilities are available for research in the
following branches of spectroscopy and solid state physics ¢ Raman
and Infrared Speetroscopy, Crystal Growth, X-ray Crystallography,
Semi-conductors, Nuclear Magnetic and Eleetron Spin Resanance,
Ferroeleotricity, Thermal and Elastic Properties of Crystals,
Critical Point Phenomena and Mass Spectrometry. Most of the
equipment have been built with components and raw materials available
indigenously.

Tads3 Highlights of wark done sinece the last review

a) Work in the following branches of Solid State Physies
and Speetroscopy was taken up for the first time and the necessary
facilities built up:

Magnetic Resonanee
Semi-conductors
Ferroelectricity

Mass Spectrometry

lasers '
Low Temperature Physics, and
Theoretical Lattice Dynamics.

b) A new inter-disciplinary course en Physical Engineering
with the object of imparting a practical and application oriented
eourse on Materials Science and Technology was started in 1968 by
this department in collaboration with the Mechanical Engineering and
Applied. Mathematics Departments.

¢) In addition to the course referred to above, the
department has been engaged in some inter-disciplinary activities in
instrumentation, spectroscopic studies and on the preparation of
semi-conductor grade silicon and high power semi-conductor devices.

T.4.4 Proposals

Teaching
The Institute proposals for the department call for the

eonsolidation of their two-year inter-disciplinary course in Physical

Engineering at the master's degree level. They also propose to

consolidate the activities initiated as a part of their previous

plan and modernize their methods of teaching.
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Research & Developnent

Lesers and Spectroscopy - The department proposes to
construct more powerful Helium-Neon Lasers and other Gas lasers as
a part of modernization cf the Spectroscopy Laboratery. The
purpose of this modernization programme is to study the Raman
Effect and Brillouin Scattering, Non-Linear Optical Phenomena and

Holography.

Crystal Growth - The department wants to expand its present
activities for the growth of both dielectric and ovtical crystals.
It is proposed that this unit may supply various types of crystals
reguired for research in the Institute.

Magnetic Resonance ~ The proposals call for intensifi-
cation of the work in this field and the investigations of electron
spin resonance and muclear maghetic resonance with improved instru-
mentation. = It was suggested that worthwhile progress will be
possible only when adequate quantities of liquid helium become
available.

Semi-conductors - The Institute proposes de-linking the
growth of semi-conductor crystals from the investigations and then
undertake research on semi-~-conductor physics.

Z-ray Crystallography - The proposals call for taking
up the determination of erystal structure of materials of
biological significance. The department planc to tzake up some
work on high temperature crystallography and tic febrication of
miniaturised instrumentation.

Mags Spectrometry and Nuclear Geochronology - The proposals
call for carrying out basic research on differcut types of ion
sources and techniques in mass spectroscopy and continue work on
geochronology.

Ferroelectricity -~ The proposals call for study in greater
detail of ferroelectricity and Piezo-electric crystals and their
applications.

Low Temperature Physics - While indicating the desire
to build a small air liquefier, the proposals call for obtaining
a commercial helium liquefier.

Theoretical Solid State Physicg - The proposals call for
creating @ small group of theoretical physicists to help in teaching
~ Mathematics and Theoretical Physics to the research workers and also
collaborate in doing theoretical work in fields such as Lattice
Dynamies, Band Structure of Solids, e*c.
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Financial

The financial implications of the: zbove proposals are as
follows.

_ A sum of Rs 4.45 lakhs is requested for the acquisition of
equipment. Ye note that, perhaps inadvertently, the high field
magnet was omitted. More appropriately, therefore, the requirements
of the department should be taken as about Bs 5.45 lakhs. The
department proposes to increase the strength of research workers to about
75 people, including the staff, The primary increasse is in the
research students to 50. The inecrease in the working expenses
requested was Bs 91,000. For the M.Tech. progremme, an additional
request for Bs 36,000 was made. The proposals also call for
increase in staff at the level of assistent professors and above by
10 and supporting staff by 5. The building programme calls for an
expenditure of Rs 12.00 lakhs to put up a building cf 20000 sq. ft.
of plinth area.

TeheS Review and Recommendations

The original leadership given by Dr.C.V.Raman could still
be seen. It has produced scme of the most capeble - -vsicists in
the country. Ig should be the endeavour of the Irstitute to sustain
thig tradition in the department.

Raman Spectroscopy

At one time, the work in this field in the Institute was
outstanding. However, great technolorical progress has taken
place in this field elsewhere in the world. We would suggest that
the department modernise its equipment for research in Raman

Spectroscopy 17 it wishes to be 2 major centre for research in
this field.

X-ray Crystallograrhy

-~ It is a good section with fair competence. The work in
this group, however, is uncorrelated to the work done elsewhere in
this Institute. It would appear to us that structures of substances
that do not necessarily have any relevance have been randomly picked
up and solved.  Attractive ideas which originated from this
department could have evolved into sound engineering design and
resulted in instruments of more enduring and practical value, had
there been the necessary measure of mutual interaction between this
and other dzpartments.

Ye feel that the work in Crystal Growth is more appro-
pria:ely initiated ard established as a part of the multi-
disciplinary activity in Matsrials Science and Solid State
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Electronics. The study of properties of crystals grown does not
form an important part of the departmental activities. We
recommend strengthening of woark on X-ray Crystallography and its
interaction with the work of other departments, especially Organie
Chemistry and Biochemistry.

Magnetic Resonance

The department did pioneering work in this country in
Magnetic Resonance and we hope that it would continue to do so.
We recommend the strengthening of the work in Magnetic Resonance.
We have also identified the requirement of a powerful high
intensity magnet.

Semi~conductors

We understand thzt the department has been successful in
producing small quantities of semi-condustor material and pursued
some research. We recommend the cmtinuance of the work in
Thzoretical Solid State Physics. The production of the materials
itself may be more efficiently concentrated in the newly proposed
laboratories for inter-disciplinary activities in Materials
Science and Solid State Electronics.

Mass Spectroscopy and Muclear Geology

We are glad to note the developments in this group. They
are directly related to the Indian scene. Capability for research
and the problems chosen for research are good. We note that the
Institute proposes to obtain a Mass Spectrometer. We suggest
the strengthening of this group, so that it would be even more
effective. The Institute may also consider association with the
Department of Mines and Geology of the Mysore Government.

M. Tech. Course

This is the first inter-faculty course that the Institute
has planned. It would appear that further clarification and
- thinking is necessary in the evolution of this course particularly
in the light of the Unit System. We are sure the Institute would
review this course at the appropriate time from the stand point of
success and utility, especially in regard to the placenment of its
students.

We recommend a sum of Rs 4.00 lakhs for increase in the
building area of the department, A sum of Rs 8,00 lakhs for
renovation of the existing building as part of the general renovation
of old departmental buildings at the Institute is also recommended.
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Financial Implications

Equipuent ¢t R 5,5 1lakhs
Additional spaée s R 4.0 lakhs

Renovation and
modification : Bs  B.0 lakhs
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Te5«1 Relevant Statistics
Sanc- I?eggii:iogﬁb Personal|Total in
. o hd -p - Y Y
I. STAFF (As om 31-3-1971) tioned stantive posts) Posts 3051t10n
d) Academic: Professors 2 T2 2 4
Agst, Profs) 6 5 2 7
Lecturers 9 6 . 6
Other Academic Staff 5 5 .o 5
Petal 22 18 4 22
b) Nen-Academic Staff 22 22 .o 20
TOTAL 44 40 4 44
Oth
B.E. | M.E.|Res. P.G. |Fellows | o 0% |Total
TI, STUDENTS : Diploma| Instt. 0STR/UGC
As on 31-3-1971 s | .. | 28 4 1 18 53
tiIQ SALARIES, ATLOWANCES, 1970~T71 Comt of addittonal
P.F. AND INTERIM - staff propesed
Salari Interim
RELIEF les Relief
. Rs Rs BRs
a) Academic Staff 3,52,94 8,890 .o
b) Nen~academic staff 99,134 5,597 m
TOTAL 5494 4000

4,52,098 14,487

TV, WORKING EXPENSES

1970-71

1. BEILDINGS

these ander

as at the end

Expenses requested
fs Rs
a) Censumables 70,175 oo
») Bquipment 4,775 .
c) Others 9,0% .o
TOTAL 84,046 1,772,000
| = : ==
Capital equipment Amount originally Revised
1W‘ NON-RECURRING procured since proposed
1956
Rs Rs Rs
Equipment 3,72,158 20,00,000 3,30,000 |
Existing including Ultimate area Additions

construction E ~f IV Plan now requested
. Carpet | Plinth " Total Plinth [Carpet Plinth Cost
i Area Area Area Area  Area nghﬁ
1 Sq.Ft. | Sq.Ft. Sq.Ft. 5q.Ft. Sq.Ft.

. J 19,749 | 24,686 . 26,686 24,000 30,000 38.30
| ;Ph,D iM.Sc. VeE.| Beiia [ Dipkema |No. of Research
VIT, OUTPUTS SINCE 1956 | Papers/Reports
| (Upto _31-3-1971) 17 2 .. .. ¢ ! 599

eafEooe=
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Te5+2 Main Experimental Facilities

The department is equipped for biochemical research work
having such special apparatus as high speed refrigerated centrifuges,
analytical ultracentrifuge, automatic emino acid analyser, electro-
phoresis apparatus, freeze drying equipment, fraction collectors,
spectrophotaneters, etc. Facilities are also available for bio-
ehemical investigations using radiozsctive isotopes. The following
major items of equipment are available in the department: Beckman
'B' model Adnalytical Ultra-centrifuge; Counting equipment for
radioactive tracer work; UV Spectro-photometers, ineluding Carry
Model 14 recording spectrophotometer; Beckmean Model ‘L' 'Vac 60
MSE Mistral and Servall RC-2B Refrigerated Centrifuges; GCas
Liquid Chromatography equipment.

Te5.3 Highlights of work done since the last review

In the last 13 years, two major arcas of study in bio-
chenistry have been developed. They are (i) the study of proteins;
and (ii) 1ipid metabolism. The investigations in the former
covered (i) structural aspects; (ii) identification of unusual
amino acids; (iii) enzymie studies in delineating metebolic
pathways; and (iv) inhibitors of protein hormones. In the field
of 1ipid metabolism, the work has Been cmcentrated mainly on
absorption and functional role of carotenoids and vitamin A and
its analogues and on cholesterol and ubiquinone. In addition,
research work has been carried ocut in the following three distinct
areas in experimental biology; (i) plant and microbial antibiotics
and antiviral chemotheraphy; (ii) purification of sewage and
industrial wastes; and (iii) yeast cytogenetics.

T.5.4 . Proposals

Teaching

With the permenent staff asked for, it is proposed to
organise in alternate years, short-term courses in analytical
techniques in biochemistry. The diploma course in Molecular
Biochemistry has been organised and started during the last year.
It is also proposed to arrange special courses in the subjects
such as (i) advances in biochemistry; (ii) biochemistry in
relation to agriculture; (iii) biochemistry in relation to
medicine; and (iv) biochemistry in relation to food and pharma-
ceutical industries.

Regearch and Development

It is proposed to intensify research in the following
areas: (i) Study of Proteins; (ii) Lipid and Vitamin Matabolism;
(iii) Plant Biochemistry; (iv) Endocrine Biochemistry; and
(v) Mucleic 4cids.
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Equipment
The requirement of the department is Rs 3.50 lakhs.
Buildings

The department has requested for additional space of
30000 sq. ft. plinth area costing ks 38.3 lakhs.

Working Expenses

Request for additional sum of Rs $.72 lakhs per ammum has
been made towards warking expensesi

Te5e5 Review and Recommendaticms

In the early history of this department, the emphasis was
on agricultural aspects of biochemistry and on sewage biochemistry.
The emphasis has slowly shifted in recent years into two impartant
areast (i) proteins and polypeptides: and (ii) lipids.

The department has a well organised training programme for
Ph.D. candidates and the rescarech scholars undergo a comprehensive
#ourse in General Biochemistry as a preparation for their research
programme. In addition to this, the department has started a
diplema ceurse in advanced biochemistry. This course is well
organised. To keep the programme fully effective, it needs to be
reviewed regularly. :

_ The Department of Biochemistry, which was organised in
1921, has, in the past few years, become one of the foremost
centres for biochemistry in the eeuntry. It has, therefore, been
reorganised as an Advanced Centre of Biochemistry by the University .
Grants Commission in 1968. The department has been well organised

to meet the needs of the rapid é&evelopments in the discipline of
biochemistry.: .

The department has made special cemtribution in some of
ite gpheres of activity and at present is engaged in the following
areas of research:

(i) Studies on proteins (identification of unusual
amino acids, studies in delineating metabolic
pathways in plants, inhibitors of protein
hormones ) ;
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(ii) Lipid metabolism (the work has been cencentrated
mainly on chemistry of vitamin A and carotenoids
as well as on absorption and functional role of
carotenoids and vitamin A). = Studies are also
undertaken in relation to cholesterol and ubi-
quinone.

The work in these fields by the department has been well recognised
and these aetivities should be continued. The department has also,
in the past few years, been trying to develmp certain aspects of
echenistry @and metabolism of nucleic acids.

The department has also to be camplimented for the faet
that it has been organised in such a way that individual groups
have been developed which are capable of making definite céntribu-
tions in their respeétive fields: A number of inter-disciplinary
projects have been proposed and particular mention may be mede
about the environmental bioclegy, where the effect of high altitude
en the metabolism of animal has been studiedi

There are possibilities that some of the following
areas of research may not be as meaningful to-day as before and
the department may consider whether such activities can be
gradually redueed and sveptually discontinued. Some of these
for example are: '

Plant and microbial antiblotims and antiviral
chemotheraphy ;

Purification of sewage and industrial wastes; and
Yeast Cytogenetics.

The existing line of investigations, particularly in
the field of protein chemistry and metabolism, metabolic pathways
in plants and lipid metabolism, should be fostered. In our
opinion, these programmes will considerably be strengthened by
laying emphasis on enzyme kinetics, since a number of investi-
gations undertaken in the above categories involve purification
of enzymes and study of their properties. Another study will be
in the areas of proteins and steroid hormones. Further, the
department may consider developing z programme omn the structure
and function of cell membranes; +this will bring the departmental
aetivities much closer and help inter-disciplinary programmes.



Inspection of department building indicates that it is
not funetionally suitable for research in biochemistry. The old
building, therefore, needs to be renovated and modernised. The
estimated cost of the renovatien will be about Rs 6.75 lakhs. We
also recommend an additional building space of 5500 sq. ft. plinth
area, estimated to cost Rs 5.50 lakhs.

We reeommend a sum af Rs 3,00 lakhs for equipment.“
T.546 Finaneial Implications
Buildings - Renovatiean $ BRs 6.75 lakhs
New building -
5500 sq. ft.
plinth area s Rs 5.50 lakhs

Equipment : Bs 3.00 lakhs

— - oy - -
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7.6 DEPARTMENT OF INORGANIC & PHYSICAL CHEMISTRY
T7.6.1 Relevant Statistics
vemafd i ] . = . ==
Sanc- %? p931:10nb Personal Total in
tioned agalnst sub- Posts Position
stantive posts)
I. STAFF(As on 31.3.1971)
a) Academic Professors % 3 2 >
Asst.Profs. 4 2 . 2
Lecturers 7 5 o 5
Othexr Academic Staff 11 ! 10 . 10
Total 25 | 20 2 22
b) Non-academic staff 23 | 22 .. 22
TOTAL 48 i 42 2 44
: | i F
‘ : P.G. | FellowsiOther
L 2 (O » 3 Ey X 2 3 + . t
1I. STUDENTS BB | MLE. [Reso - ) oma | Instt. Fellows | - Coov
CSIR/UGC
-
As on 31.3.1971 o ‘s 27 e .o 9 36
III.SATARIES ,ALIOWANCES, 19707 Cost of Zggt;;:g“l staff
P.F. AND INTERIM Salaries | Int?rxm
REILIEF ' Relief Rs.
Rs. Rs.
a) Academic staff 2,86 ,950 6,756 ..
b) Non-academic staff|{1,04,247 6,541 oo
TOTAL 3,911,197 13,297 13,000
1970<T1 Additional Working Expenses
IV. WORKING EXPENSES requested
Rs. Rs.
a) Consumables 43,981 .o
b) Equipment 14,271 ; .
c¢) Others 10,818 | .
TQTAL 69,070 81,000
o WO
| Capital equipment |Amount originally Revised
procured since proposed
V. NON-RECURRING i 1956
! Rs. Rs. Rs.
__Equipment 3,84,012 13,40,000 4,05,000
| Existing including| Ultimate area| Additions now
those under as at the end| Requested
construction of IV Plan
iVI. BUILDINGS Carpet Plinth Total Plinth |Carpet {Plinth|Cost
l Area Lrea Area Area |[Area Rs.
Lakhs
sq‘Fto Sq‘Ftl squt- Sq_.Ft. Sq.F‘t.
31,808 | 39,761 39,761 . .. .
D U S
VII.OUTPUTS SINGE 1956 Ph.D. { M.Sc.{ M.E. { B.E. | Diploma | No. of Research
Papers/Reports
_ (Upto 31.3.1971) 52 13 .o . .- ___232
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Teb.2 Main Experimentzl Facilities

The department is well equipped for chemical research work
having such special apparatus as: Brice-Phoenix Light Scattering
Photometer; Differential Refractometer; X-ray Diffraction Unit
for the Powder and Single Crystals; Polarograph (both DC and AC);
Spectrophotometer (UV and Visible); EBEL Flame Photometer; Differen-
tial Thermal Analysis Unit; Thermo-gravemetric Unit; Magnetic
Balance; Equipment for measuring Dielectrie Constants of Solutions;
Projection Microscope for measuring contact angles; Electron
Diffraction Camera; Surface Pressure Balance; Metallurgical
Microscope; Petrographic Microscepe with photemicregraphic
attachement. A ’

7.6.3 Highlights of work done since the last review

The bulk of the research work has been in the fields of
Elsetrochemistry, Coordination and Surface Chemistry.

The work in Eleectrochemistry has centred round the
develepment of pyrophosphate and sulphamate baths for the electres.
plating of metals and alloys, the study of the inhibitors and
cathodic protection in counteracting the oorrosion of aluminium
and its alloys, and the use of polarography (DC and AC) and poten-
tiemetry to investigate metal complexes.

Research in Coordination Chemistry has been direeted
towards the preparation and the experimental (spectroscopic) and
quantum mechanical study of the complexes of transition metals
and rare earths,

Surface Chemistry studies have invelved an investigation
of the adsorption of gases on pure and supported trangition metals

and the correlation of these adsnrption studies with their catalytlc
activity.

In additien, considerable work has been done on the’
compounds of sulphur in its lower valency state, on solid state
transfarmations (polymorphic, topotactic and ~rder-disorder trans-
formatlons), on dipole moments, mineral chemistry, polymer chemistry
and geachemistry.

Te6.4 Proposals
Teaching
. The proposals en the teaehing side are three-folds
(i) strengthening and systematizing of {two-semester

course now being cffered to the students
joining the department for Ph.D.;
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(ii) greater involvement with the Materials Science
programme now being offered by the Institute to
M.E. students;

(iii) offering a one-year diploma course in Electro-
chemical Science and Technology.

Regearch and Development

The department proposes to strengthen its activities in
two aspeets of laterials Seience, viz., Electrochemistry (including
the reYevant aspeets of Surface Chemistry) and Molecular Structure.

Work on Electrochemistry is proposed to be channelled into
the areas of Eleetrodepcsition, Corrosion and Anodic Film Formation,
Batteries, Electrochemical Production of Substances, Structure and
Properties of Eleetrolytes, Electrode-Kineties Tramsmort Processes,
Adserption and Interfaces and Electro-analytical Chemistry.

Work on Molectlar Structure will be channelled into the
fellAwing areas:

Isolatien and synthesis of new compound structure
determination, thermodynamic and quantum-mechanical
studies and elucidation of reaction mechanics.

In addition to the above, work on polymers, sulphur and
fluorine chemistry and earth science are proposed to be intensified.

Equipment
The requirement of the department is Bs 4.05 lakhs.

Working Expenses

Request for additional sum of Bs 81,000 per annum has been
made towards working expenses.

76.5 Review and Recommendations

The Department of General Chemistry is one of the
nldest departments. It was redesignated as the Department of
Inorganic and Physical Chemistry in 1956.
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The main fields of research in which the department has
made special contributions in the last few years are:

(i) Electrochenmistry;
(ii) Coordination Chemistry; and
(iii) Surface Chemistry.

In addition to these, the department has carricd out some research
programmes in Mineral Chemistry, Polymer Chemistry, and Geochemistry
and Quantum Mechenics, with particular emphasis on molecular structure
in relation to physical properties and catalytic reaction.

The present faculty has enocugh competence to tackle these
problems. The proposals by the department also envisage strengthe-
ning the work in Electrochemistry by including relevant aspects of
Sarface Chemistry. These are expected to help in strengthening
the inter-diseciplinary project on Materials Science. Similarly,
work on Molecular Structure is proposed to be strengthened with the
same object in mind.

~ The proposal of the department to offer Diploma Course in
Electrochemistry needs to be examined on the basis of overall policy
of the Institute regarding this. However, at present the Committee
feels that this course may not serve any useful purpose.

We feel that the department has enough space. However,
the building which is occupied by the department is very old and
considerable renovation is required to modernise the existing
facilities. We recommend a sum of Bs 10.75 lakhs for this purpose.

Bxisting facilities znd the know-how in the modern aspects
of Electrochemistry and Surface Chemistry may be strengthened as envi-
saged by the department. This will help the development of the inter-
disciplinary projeet on Materials Science. These two branches of
Physical Chemistry may -+ %imately come close together to develop a
programme on chemical aspect of surface phenomena. This may have
an important impact on the future development of Molecular Biology,
particularly Membrane Biology, as well as Bio-engineering.

We recommend that the department may explore the possibility
of developing the field of physical and chemical aspects of Biopolymers.
This development should be made in cooperation with the other branches
of the department/division of Chemical and Biological Sciences.
Development in this particular branch of science will also be useful
to meke an impact in the inter-disciplinary project on Molecular
Biology.
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The studies in Molecular Structure, which have already
been in progress in the department; need also to be strengthened,
since this field will be of importance in developing the inter-
disciplinary project on Meterials Science.

' We envisage that there will be gradual discontinuation
of certain activities in the department such as Applied Electro-
chemistry and Catalysis.

We recommend a sum of Rs 6,00 lakhs for equipment to

strengthen these research programmes and for undertaking researth
in the field of Biopolymers.

T7.6.6 Fineneial Implications

Building (renovation)

.o

Fs 10.75 1lakhs

Equipment : Rs 6.00 1lakhs.
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T.7 MICROBIOLOGY AND FPHARMACOIOGY IABCRATORY
TeTe1 Relevant Statistics

; Sanc-—- in pgsition Personal Total in
i . (agalnst sub- A
. .\ btioned . ) Posts Position
I. STAFF(Ls on 31.3.1971)! stantive posts .
a)icademic Professors § . . 3 3
Lsst.Profs.; 3 1 e 1
Lecturers | 4 3 .o 3
Other Academic Staff 1 4 4 .o 4
Total b1 8 3 11
b)Non-hcademic Staff | 15 14 .o . 14
) TOTAL i 26 22 25
= F = :
: m ¢ P.G. Pellows | Other
II. STUDENTS , B-E. “'E" Res’iDiploma Instt. |Fellows | °°%t
i : | CSIR/UGC
! 7 T
As on 31.3.1971 AN e 8 L 4 6 18
; 1570-71 | Cost of additional staif
III.SATARIES ,ALLOWANCES, {'Sala et Interim proposed
P.F. AND INTERIM i T° | Relief
RELIEF Rs. Rs. Rs.
ag Academic Staff 1,39,726 3,660 .o
b) Non-academic Staff | 69,255 4,093 o>
) TOTAL . 2,08,981 | 17,753 1,20,000
' 1970-71 | saditional Working expenses
IV. WORKING EXPENSES ; Rs. requested
; Bs.
&) Consumables ; 39,998 oo
b) Equipment ; 16,422 ..
¢) Others L 9,035 .
TOPAL | 65,455 17,000
' Capital ecuipment amount originally Revised
! procured since ; proposed
: 1956 !
. - \..r H ‘
V. NON-RECURRING | Rs. Rs. Rs.
Bquipment ; 1,92,864 5,429,000 2,95,000
- 3 e o . L . . -
| Existing includingi Ultimate area Additions now
© those under as at the end requested
. construction cf IV Plan 2
Vi. BUILDINGS g Carpet Piinth | Total Plinth (Carpet{PlinthiCost
t Area Area Area Area [Area Bs.
g ] Takhs
. Sc.Ft. i Sq.Ft. Sq.Ft. Sa.Pt. Sq.Ft.
" Pu.D. | M.Sc. | M.E. | B.E. | Diploma | YO+ of Research
[ Papers/Renorts
VI1.OUTPJUTS SINCE 1956. |
(Upto 31.3.1971) |2 7 . . .o 395
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TeTe2 Main BExperimental Facilities

The laboratory is equipped for biochemical research work
having such special apparatus as Fermenter, Sharples Centrifuge,
Automatic Fraction Collector, UV Spectrophotometers, pH Meters,
Fluorimeters, Warburg Manometers, Colorimeter, Figh Voltage Electro-
phoresgis, Freeze Drier, liquid Scintillation Counter and Ultracentri-
fuge and other facilities such ag glass house with aeration lines
for pot culture experiments, rotary starters, reciprocal shakers.

T.7.3 Highlichts of work done since the last review.

In 1968, the Fermentation Technology and Pharmacology
Laboratories were amalgamated to form the Microbiology and Pharma-
cology laboratory. In the last 15 years, major areas of study
had been in the fields of (a) metabolism and effect of drugs on
tubercle bacillus; and (b) metabolism activities of silk worm
with particular emphasis on the role of lipids in this organism.

In addition to these, research work hes been carried out to isolate
antifungal principles and anti-cancer agent from the plant sources.
Moreover, the laboratories have carried out considerable amount of
investigations on developing methods of retting of fibres like
jangli bhendi, sissal and coir; a microbial system for fast
degradation of mucilage from coffee beans.

TeTe4 Proposals
Teaching

It is proposed to organise short-term experimental courses
on molecular bioclogy of bacteria and bacterial viruses and lectures
on (i) molecular pharmacology and mode of action of drugs; (ii)
immnology; and (iii) basic and developmental biology, general and
applied microbiology (medical, soil and industrial).

Research and Development

It is proposed to develop research in the following areas:
Molecular Biology; Bacterial Physiology; Microbial Systematics,
Industrial Fermentations, Soil Metabolism; Cell differentiation
and programmed cell-death in Insects; Cancer - mode of action
of anti~-cancer compounds, immunity in cancer and envirommental
carcinogens; Pharmacology of synthetic and natural products; and
Human Mycology.
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Equipment
The requirement of the laboratory is Rs 2.95 lakhs.
Buildings

The laboratory has requested for additionzl space of
4000 sq. ft. of plinth area costing Rs 1.85 lakhs.

Working Expenses

Request for additional sum of Rs 17000 per anhum has been
made towards working expenses.

TeTe5 Review and Recommendations

In 1968, the erstwhile units of Fermentation Technology
and Pharmacology were amalgamated to form the Microbiology and
Phermaceology Laboratory. The work in the two sections has been
coordinated so as to effect maximum economy of working expenses
with improved efficiency of research and teaching activities.

The laboratory is offering short-term courses on
Molecular Biology of bacterial viruses, which is well organised.

Other-wise, the laboratory does not have a formal training programme
for Ph.D.

The main fields of research in which the laboratory has
made special contributions in the last few years are:

(a) Metabolism of drugs and their effects on
tibercle bacillus; and

(b) Studies on mutritional requirements and
metabolic activities of the silk worm.

The laboratory has also been actively associating in a
number of industrial problems, such as developing methods in
relation to retting of fibres like jangli bhendi, and microbial
degradztion of mucilage from coffee beans, etc.

New interests are in the field of microbial genetics
and insect physiology and biochemistry. These progremmes are
being developed and the present faculty is competent to tackle these
problems as proposed. However, it is the impression of the
Committee that the Laboratory has been engaged in tco many branches
of research and, as such, some seclection and consolidation is
required.
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Inspection of laberatory buildings indicates that the
present Microbiology and Pharmacology laboratory has enough space
and no further space is recommended.

\ -~

Though insect biochemistry and physiology appropriately
belong to ths Department of Biochemistry, the tradition of this
study in the laboratory may be continued till adjustments are made.
Bowever, silk worm discases of bacterial origin will come within
nicrobiology and this aspect of study should be emphasised.

We expect that there will be a gradual discontimuation,
as opportunities arise, in certain activities such as classical
pharmacology (Pharmacology of Synthetic and Natural Products,
Human Mycology and Cancer research).

We also.recommend that the field of microbial genetics
and industrial fermentation should be strengthened. We further
expect that the laboratory in future-Fears may think of concentrating
research activities in Microbiology alone and gradually disconti-
nuing activities in Pharmacology.

Since there is considerable scope for development in
the field of biological transformation of Steroids, it is hoped
that this laboratory may develop and strengthen this programme
in cooperation with the Department of Organic Chemistry. This
will have an important commercial implication.

We note that this laboratory does not have any substantive
posts of professors, the existing professors holiing the posts as
personal to them. It would be necessary to create some posts when
outstanding persons in these disciplines become available to build

this laboratory.

7.7.6 Financial Implications

BEquipment t BRs 2.50 lakhs
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(Up to 31-3-1971)

7:8.1 Relevan} Statistics
B In position
Sanc- (against sub- Personal Total in
. STAFF (4s on 31-3-1971) | 24 | oioitive pests) | POSYE | position
: a)lcademic: Professors .. .. .o .o
Asst.Profs. .o - .o .a
Lecturers »e .o cos se
Othexr Academic Staff . .. . .o
TOTAL LK 3¢ . > (] ‘A'
b)Non-Academic Staff 7 5 s 5
TOTAL 7 5 . 5
— P -
. Other -
I. STUDENTS B.5. | M.B. |Res. |} 0" ¥ SHo"s | Fellows | Total
! iploma 2@tte | oqTp AIGC
AS on 31"3"1971 .o } LY .o e o L) L]
1970-71 Cost of additional
7TIl. SATARIES, ALLOWANCES, staff proposed
P.F. AND INTERIU Salaries Loterim
‘RELIEF Relief
Rs Rs Rs
a) Academic Staff 6,763 274 .
b) Non-academic Staff 12,080 1,089 .
TOTAT; 18,843 1,363 .o
1970-T1 Additional working
(V. WORKING EXPENSHS expenses requested
Rs Rs
a) Consumables 26,013 oo
b) Eouipment 1,896 .o
¢) Others 1,247 .o
TOTAL 29,156 19,000
= Capital ecuipment [Amount Originally .
Revised
procured since proposed
V.  NON-REGURRING 1956
Rs Rs Rs
- Bouipment 19,522 50,000 50,000
4 Existing including| Ultimate area Additons now
those under as at the end requested
VI. BUILDINGS construction of IV Plan 4
Included under Carpet Plinth| Totzl Plinth (Carpet Plinth Cost Rsl
Microbilogy & Area Area Area Area Area lakhg
Prarmabology Sq.Ft, Sq.Ft. Sq.Ft. Sq.Ft. Sq.Ft.
Ilaborat OI‘y .o oo o e 3,200 4 ,000 2. OO
Ph.D.| M.Sc.| M.E.| B.E.| Diploma | No. of Research
VII. OUTPUTS SINCE 1956

Papers/Reports

LN 4
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Te8Be2 Main Facilities

The fnimal House works as & centrel facility under the
control cf Microbiology and Pharmacology Laboratory. The Animal
House is at prssent located in an old building and is being
extended by new additional accommodation. The new 4nimal House
will have a plinth area of 9625 sq. ft. and carpet area of 7700
sq. ft. The following types of animals are being maintained in
the present inimal Houses

Mice; rats; guinea pigsi rabbits; dogs;
Primate Colony (maintained by the Biochemistry
Department ).

Te8.3 Proposals

The following proposals heve been made for setting up a
good animal house with supporting facilities by way of equiprment,
staff, accommodation, etc. Additional accommodation of 4Q0Q0 sq.ft.
plinth area (3200 sq. ft. carpet area) costing Rs 2.00 lakhs,
equipment worth Rs 50000, one technical person in charge of the
Animal House in the grade of an assisbant professor and seven
persons as supporting and technical staff. Small workshop
facilities have also been requested for maintenance of the Animal
House equipment. The additicnal estimated ccet on salaries of
staff comes to Rs 35000 and working expenses of Bs 19000 per annum.

7.8.4 Peview and Recommendations

The Animel Houce facilities are primarily made use of
for the work of the Mierobiology and Pharmacology ILaboratory and
the Department of Biochemistry, as well as the interdisciplinary
projects in MNole-~ular Biology and Bio-cngineering. It needs
four types of accommodation for: ‘

a) normal animals;
b) experimental animals;
c) storage of food, bedding and cages, etc.;
d) washing, stériliz.i:;g and inceneration,
It is essential thet a proper animal house with adequate accommo-

dation, equipment and staff should be provided as an integral part
of the research programmes.
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As the Animal House will be a common facility for a
number of departments of the Institute, it should not be admini-
stratively under the control of a single department or partly being
run by another department as at present. Since the 4Animal House
will largely be used by the Division of Chemical and Biological
Sciences, we recommend that it should be utilised as a common
facility under the cantrol of the Division of Chemical and
Biological Sciences and should be in charge of a Technical Officer,
preferably a veterinarygraduate in the grade of a lecturer.

A Users' Committee may be set up for planning, organi-
sing and coordinating the work of the 4nimal House.

Appropriate supporting and technical staff should be
provided for maintaining the animal house on proper lines.

The present accommodation and the accommodation that is
proposed to be provided during the Fourth Plan period will not be
adequate for the expanded activities of the various departments
and the requirements of a modern inimal House. Vie, ‘therefore,
recommend that a provision of Rs 2,00 lakhs may be made for
additional new accommcdation of about 4000 sq. ft. plinth area.
The requirements of a modern and functional Animal House may be
kept in view while providing the new accommodation.

Separate workshop facilities are not necessary, but
appropriate facilities should be provided by the Central Workshop
for maintenance and repairs of the Animal House equipment. If
necessary, some staff of the Central Workshop may be specially
ear-mark=2d for such maintenance, reyairs, etc.

A sum of Rs 50000 is recommended for equipment.

7.8.5 Financial Implications

Buildings (4000 sq. ft.

plinth area) RBs 2.00 lakhs

Equipment : Bs 50000

0 el o o g S
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i

7.9.1 Relevant Statistics
Sanc- In p9s1t10n Personel | Total in
. (agalnst sub- s
I. ST.FF (AS on 31-3-1971) 'tloned stantive posts) posts position
a )Academic: Professors 2 2 3 5
»88t.Profe. 4 2 .o 2
Lecturers 3 1 .e 1
Other Academic Staff 7 7 . 7
TCTAL 16 12 3 15
h)Non-icademic Staff 23 20 .o 20
TCTLL 59 32 3 35
—’ -~ 3
: Other
II. STUDENTS B.E.| ME | Res. ' DP i' ‘Fillzzs; Fellows |Total
| ! ip nma, ns .l GSTR/UGC
As on 31-3-1971 .e i .o T e |1 i 14 22
1970-71 Cost of additional
III. SATARIES, ALLOWLNCES staff proposed
P.F. LND INTERIM Salaries , Interim
RELIEF Relief )
Rs Rs Rs
a) Academic Staff 1,777,965 4,221 .o
b) Non-academic Staff 93,580 54,753 ..
TOTAL 2,71,545 | 9,974 | 13,000
1970-71 ;  Additional working
IV. WORKING EXPENSES ? expenses recuested
Rs ‘ Rs '
a% Consumables 58,976 ! .
b) Ecuipment 13,076 5 .
¢) Others 8,861 ‘ .o
TOTAL 80,913 : 85,000
A . . : N
’ Capital eouipment !aAmount originally Revised
J. NON-RECURRING procure?gzénce ! proposed
Rs . Rs Rs
Equipment 1,94,109 i 4,772,000 75,000
! Existing 1ncludingE Ultimate area Additions now
: those under © as at the end requested
I. BUIIDINGS : construction of IV Plan -
! Carpet | Flinth | Total Plinth |Carpet Plinth|Cost
| Area | Area Area Area | Area | Rs
i 8q.Ft. f Sg.Ft. .  Sqg.Ft.  1Sq.Ft..Sq.Ft. | [2khs
21,972 27,465 27,465 .o os .s
Ph.D. | M.Sc. M.E.g B.E, | Diploma| No. of Research
iI. OUTBUTS SINCE 1956 . i Papers/Reports
{Upto 31-3-1971) 43 5 co 1 e oo | 148
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Equipment

The requirements of the department are indicated as
Bs 4,00 lakhs.

Buildings

The department is shortly to move into a new building and
has not reguested for any additional space.

Working Expenses

Request for additional sum of Rs 85000 per annum has been
made towards working expehses.

TeTs5 Review and Recommendations

The departmert is one of the oldest of the departments
having been started almost immediately after the Institute
commenced working in 1911.  Prof. J.J. Buthorcugh was the first
Professor and Head of the department. He was succeeded in 1923
by Prof. S: > J. L. Simonson, who left in 1927, Under the leader-
ship of Sir J.L. Simcnson, studies on natural terpenes and
synthetic drugs were initiated and these subjects continued to be
of mein interest for a number of years.

The department has a training programme for Ph.D. can-
didates and the research scholars are éxpected to participate in
seminars throughout their research prog-amme.

The main field of research in which the department has
been primarily concerned and has rade special contribution during
the past several yzare in S mthetic Organic Chemistry in relatiom
to Steroids and Terpenoids. The depariment is also concerned with
the inter-disciplinary projects with the Microbiology and Pharma-
cology ILaboratory on Antitubercular drugs. It has also liaison
with pharmaceutical companies in developing certain steroids,
which are of ccmmercizl interest. Such liaison between the
industry and the department should be encouraged. Although the
department has besic facility and capabilities to carry out
these research programmss, it has been handicapped by lack of
modern ecuipment and some of these ars in the process of being
procured.

Ve recommend that the proposal of the main activity as
suggested by the department particularly in the field of Steroids
and Terpenoids may be encouraged.

Ve hope that there would be a possibility of developing
inter-lisciplinary projects with the Microbidogy and Pharmacology
Laboratory in studying bilological transformation of Steroids and
Terpencids.
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, It is envisaged that in the near future the department
will be recrutting a person in the field of natural products in
the rank of Professor. This will furhher strengthen the
activities of the department.

We dc not recommend setting up of X-ray Crystallographic
Unit in the department, since it has already been recommended under
the central facilities..

We recommend a sum of Rs 4.00 lakhs for procuring new
items and for replacement of the old equipment.

The department has adequate space and staff. OCut-
standing persons, as and when they become available, may be
appointed.

TeT.6 Finaneial Implications

Equipment ¢+ Rs 4.00 lakhs
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7.10.1 Relevant Statistics
’ s i !
Sanc- %n .p 9sﬂ;10n { Personal : Total in
. ageinst sub- ; i
I. STAFF (4s on 31-3-1971) tioned stantive posts) posts position
a)Academic: Professors 3 3 . 3
Asst.Profs. 7 6 os 6
Lecturers 7 3 .s 3
Other scademic Staff 5 4 o 4
TOTLL 22 16 oe 16
b) Non-icademic Staff 29 26 .o 26
TOTAL 51 42 i . ! 42
| 3 i
i i Other
II. STUDENTS B.E. | M.E.| Res. Dﬁ;ﬁ;ma Fiiizzsg Fellows | Total
s ) * | CISRAUGC
As on 31-3-1971 o 33 23 e 1115 72
1970-71 i Cost of additional
III. SALARIES, ALLOWANCES, | _ . staff proposed
P.F. AND INTERIM ‘' Salaries Interim !
RELIEF g Selief
: Rs Rs Rs
ag Academic Staff 2,32,332 7,226 e
b) Non-academic Staff 80,643 5,556
TOTAL 3,12,975 12,782 .
1970-71 Additional Working
1V. WORKING EXPENSES ' Bxpenses requested
Rs Rs
ag Consumables ! 70,754 .o
b) Bouipment { 34,263 ..
¢) Others , 15,745 .
i TOTAL : 1,20,762 | 70,000
L Capital equipment Anmount originally
! procured since proposed Revised
1v. NOX~-RECURRING L 1956
‘ Ps Rs Rs
Bouipment ! 4,49,784 21,45 ,000 15,18,000
EExisting inecluding ;Ultimate area Additons
] those under .as at the end now requested
1VI. BUILDINGS construetlion 'of IV Plan
| Carpet ; Plinth  Total Plinth [Carpet|Plinth!Cost
| hrea ‘ Area : hrea Area | Area | Rs
| l_ Iakhs
' Sq.Ft. Sq.Pte |  Sq.Ft. |Sq.Ft.|5q.Pt.
{ 29,134 36,398 40,398  |12,800|16,000| 8.00
, Ph.D. M.Sc.| M.E. ;B.E. | Diploma| No. of Research
VII. OUTPUTS SINCE 1956 L Papers/Reports
. ; f
(Upto 31-3-1971) 44 | 21 a7 | .. 73 319




104

T7.10.2 Main Experimental Facilities

Experimental facilities exist in the fields of Reaction
Engineering, Transfer Processes Thermodynamic and Transport
Properties and other arcas.

In Reaction Enginsering, facilities exist to carry out
investigations leading to the Kinetic 4Analysis, Prccess Development
and Characterisation of Catalysts.  imong the analytical tools,

a vapour-phase chromatography unit is available. Facilities exist .
for carrying out work of btoth fundamental and epplied nature in

the areas of heat, mass and momentum transfer. In Thermodynamic
and Transport Properties. the major field of activity is in the
computation and correlation of these properties. Facilities

also exist to measure thermal conductivity, heats of mixing,

latent heat of vaporization at atmospheric pressure and vapour-
liquid equilibria at atmospheric and above atmospheric pressures for
totally miscible end partially miscible systems.

7.10.3 Highlights of work dcne since the last review

Since the report of the last Reviewing Committee, the
teaching and research activities have increased. Industrial
1laison is also growing. & two-yzar M.E. programme in two
streams, viz., (i) Chemical Process and Plant Design; and (ii)
Transfer Processes was started in 1963-64. Contributions were
made in the fields of bubble and drop mechanics, computation of
Thermodynamic Properties and Process Development. In the field
of Thermodynamic Properties, the department is working with the
International Union for Pure and Applied Chemistry in the
preparation of Thermodynamic Tables. A number of monographs
have been written. About 20 industries were given assistance -
the assistance ranging from advice on patents to starting of
chemical manufacturing units. The department has designed and
fabricated instruments such as flow meters, etc,

T.10.4 Proposals
Teaching

It is proposed to increase the intake'of M.E. students
and also create better facilities for training, viz., course and
project work. In the course work, it is plammed to offer more
ccurses, both at the present level of instruction and at an
advanced level. Improved laboratory facilities both for course
work as well as project work are envisaged, It is proposed to
offer some courses of instrmction in Bio-medical Engineering and
to crganize special lectures for research students on a more formal
basis than it was possible so fer.
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Research and Development

The objective is to strengthen and consolidate the
present fields of investigations by studying the projects in depth.
In this, it is proposed to have a Process Development Laboratory,
wherein scale-up can be studied for progesses for which kinetic
data have been collected. It is envisaged to set up a laboratory
for experimental work on the Thermodynamic Properties at higher
pregsures. Studies in the field of air and water polluticn
are expected to be teken up. The newly started work in the
field of Bio-medicel Engineering -is proposed to' be strengthened.

In the field of Trangfer Processes, the problem of
generation of interfaces and heat mass transfer across them is
proposed to be extended to Non-Newtonian Fluids.. It is proposed
to start research work in the field of Process Dymamics and
Control to (i) Study dynamic characteristics of typical process
systems, (ii) develop new methods for (a) analysis of transient
nature; (b) control strategieg; eand (¢) design of process
equipment based on dynamic data.

Equipment
The requirement of the department is Rs 15.18 lakhs.
Buildings

The department has requested for additional accommodation
of 16000 sq. ft. plinth area costing Rs 3,00 lakhs.

‘Wgrking Expenses

Request for additional sum of Rs 70000 per ennmum has been
made towards working expenses.

T.10.5 Review and Recommendations

The main fields of research in which the department
has specialised in the last few years are : (i) Reaction
Engineering; (ii) Transfer Processes; and (iii) Thermodynemics
and Transport Properties. The new interests of the faculty are :
Bio-medical Engincering, Mineral Benefication, lubrication at low
temperatures and low pressures and separaticn of solids from gases.
So far, there is little cmtribution of significance in these
sub jects. The main strength of the research activity appears to be
in the field of Reaction Engineering and we feel that it is in this
one important area that the department is capable of producing
research work at high level. We, therefore, recommend that the
present activities in Reaction Ingineering should be continued and
consclidated for greater effort in fundamental and applied research
in this area, The department should also initiate at least some



106

activity in experimental measurements of Thermodynamics and
Transport Properties of Fluids. It would then be possible to
contribute more significantly to these important subjects, which
are engaging attention in some of the advanced chemical engineering
laboratories in the world.

There is another important area in which good work has
been reported frcm the department ~ in bubble dynamics and drop
formation. New techniques have been developed in the department
in the study of this subject and we recommend that this work should
be continued with greater intensity in the liquid media.

The present building in which the department is funection-
ing is not very suitable. A new functional building, measuring
22000 sq. ft. has been recently occupied. It would be in the
interest of the growth of the department that it moves completely
fran its old building into the new one. The floor space provided
will not be sufficient for the full activities of the department
and we recommend an additional space of 10000 sq. ft. plinth area
to be provided for the department: For the additicnal space of
10000 sq. ft., we recommend a non-recurring grant of Rs 10.00 lakhs
taking into account cost of construction, all services, special
wiring, furniture, ete. '

We also recommend a grant of Bs 10.00 lakhs for the
specialised equipment needed for the department.

7.10.6 Financial Implications

Building Rs 10:00 lekhs

Equipment Bs 10.00 lakhs
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T.11 DEPARTMENT O AFRONAUTICAL ENGINEERING
L11.1 Relevant/Statistics

= ==
Sanc- | In position Personal | Total in
tioned (against sub- posts * Position
R STAFT(AS on 31.3.1971) stantive posts)
a)Academic Professors 4 4 .o 4
Asst.Profs. 10%* 8% .o 8 ¥Ipaludes. :
Lecturer 9 6 .o 6 One Flight
Other icademic Staff 18 16 .. 16 Instructor
Total 41 24 o 34
b)¥on-hAcademic Staff 47 L 43 . 4%
o TOrAL 88 T . 77
L] L ’ o
iplowa | Instt. (Fellows
. } E )
ITI. STUDENTS 3 | CSTR/UGC
as on 31.3%.1971 .o 57 17 .o .o 8 82
1970,71s Cost of additional
I1I.8ALLRIES ALLOWAKRCES , SalaTies Interim | Staff proposed
P.F. 4ND INTERIH ™ ! Relief
RELIEF Rs. ; Rs. Rs.
a) Lcademic Staff 4,34 ,823% 13,571 1,00,000
b) Non-hcademic Staff | _1,99,305 11,114 75,000
TOTAL 6,34,128 24,685 1,75,000
1970.71 Additional Working
IV. WORKING FXPENSES ' Expenses reguested
Rs, Bs.
a) Consumables 67,5%9 .e
b) Equipment % 18,754 ..
¢) Others 46,777 ..
: TOTAL 1,33,070 1,75,000
= = == =
' Capital ecuipment ! Amount originally Revised
; procured since proposed
V. YON-RE ‘@ 1956
V YON-RECURRING Rs. Rs. Rs.
Eouipuent | 10,46,585 66 ,00,000 50,60 ,000
Existiﬁg including|{ Ultimate ares ! idditions
those under as at the end . now requested
construction of IV Plan
VI. BUTIDINGS Qarpet i ?lxnth Tota} Plinth garpet Fllnth Cost
isrea { lrea area hrea |Area Rs.
| Imkhs
So.Ft. . Sg.Ft. Sq.Ft. Sq.Ft. [Sq.Ft.
47,937 | 59,922 59,922 24,,000{ 30 ,000( 12.00
Ph.D. 'M.Sc. M.E.i B.E. | Diploma | No. of Research

|VII.OUTPUTS SINCE 1956 . g Papers/Reports
(Upto 31.3.1971) i 9 19 181 1 .. 26 149
1

e = e
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T.11.2 Main Experimental Facilities

Aerodynamics : (=) Subsonic facilities - 14' x 9' Open
Circuit Tunnel; 7' x 5' Closed Circuit Tunnel; 15' dia. Spinning
Wind Tunnel; 20" x 20" Boundary layer Tunnel; several smaller
size low speed tunnels; (b) Supersonic facilitieg - 7" x 5" Blow-
down Tunnel; 3" x 1" Blow-down Tunnel;

Structures : Two universal testing machinesy Crecp and
impact testing machinesg; basic facilities for conducting resonance
and flutter tests; two photoelastic benches and a Moire-fringe
set-up; rigs for testing of skew plates, membranes, etc.

1.11.3 Highlights of work done since_ the last review

Basic Research : Experimental studies in transitien .
boundary and free shear layers, supersonic flows; analytical work
in wing theory, real gas dynamics, combugtion of liquid and solid
propellants.

fnalytical studies in creep, flexure, vidbration, matrix,
analysis and aercelastic behavicur of structural elements,

Project and development work ¢ 14' x 9' tunnel commissioned
and a s1x-component strain gauge balance installedi (Tests conducted
on several of the airoraft designed at the Hindustan Aeronautics Ltd).
Improvements in the 5' x 7' for closed ¢ircuit and spinning wind
tunnels, supersonic pilot scale wind tumnel project for the Council
of Scientifie and Indugtrizl Research, supply of 2' x 2' tunnels
to various organisations in India, design of 3" x 3" shock tube,
lnetrumentatlon.

Vlbration studies of thick slabs and thin plates, design
and fabriecation of flutter models, Mcire fringe apparatus and other
basic experimental facilities.

A Pushpakjaircraft has been acquired and instrumented
and Flight Test Course organised for M.B. degree students. A4 new
stream in Rockets and Missiles has been started.

Te1144 Proposals
It is proposed that the Institute may take over the

responsibility for flight ecourse from the Hindustan Aeronautlcs
Limited.



109

Research and Development

The proposals of the Institute for the department call
for (i) consolidation and inSere’F zation of the work in the fields
of conventional fluid mechanice and aerodynamics, sclid mechanics,
struc tural mechanics and structural theory; (ii) involvement in
national activities in the aercspace field by develcping strength
in fields like propulsion and design and undertaking work in new
lines such as production, rockets and missiles technology and
guidance and control. In addition to improving the laboratory
facilities for these purposes, the department considers it desirable
to invelve itself in some hard-ware aspects alsco. Involvement in
interdisciplinary fields such as studies in desigh concepts,
studies in optimisation, bio-mechanics and bic-medical engineering
and geophysics and metrology is under consideration.

Financial

The department proposes increase in the staff salaries
for flight test course and supporting staff by Bs 1.75 lakhs per
year, working expenses by Rs 1.75 lakhs per year and building
programme of Rs 12.00 lakhs and accuisition of eduipment worth
Rs 50.60 lakhs.

7.11.5 Review and Recommendations

The department of Aercnautical Engineering, which was
the first department to be established in the country, has
completed 25 years. It was last reviewed by the Ghosh Committee
in 1956 and since then, significant developments. have t=2ken place,
such as the starting of Departments of heronautical Engineering
by Institutes of Technology among others. These departments
nave been primarily graduating studer'ts at the bachelor's degree
level. More recently, scme of the Institutes of Technology
have also started graduating students at master's level. It is,
therefore, important to consider the position end role of the
department at this Institute in the changed situation obtaining
to-day. When there was no formal instruction in Aeronautical
Engineering elsewhere in the Country, it was necessary for the
department to teach introductory courses in Aerocnautical
Engineering. However, with the changed situation, there is
need to review the Institute policy on its course work and research
in general in the department to enable the department to retain
its picneering role.

The main strength of the department is in Aerodynamics,
both basic end applied. It has excellent facilities, primarily
in subsonic aerodynamics. With its proximity to the industry
in Bargalore, it would be lcgicel to treat the Institute facilitdes
in subsonic aerodynamics as national facilities and further build
them up keeping in mind their importance in the naticnal
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perspectives The Institute should establish 2 wind tunnel for
studies on vertical and short take-cff and landing aircraft as
part of national facilities in subsonic aercdynamics. The
finanecial resources (s 30 to 35 lakhs) for such a tunnel should
appropriately be funded by the Civil Aviation or Defence. We,
hewever, recommend an allocation of Rs 2.75 lakhs for feasibility
studies. The utilisation of the existing subsonic test facilities
in the department appears to be less than optimum. The department
seems to depend primerily cn outside jcbs, for example, from the
Hindustan Aerocnautics ILtd. for work in their 9' x 14' tunnel.

We understand that the main reason for the low utilisation is lack
of adequate finances for wind tunnel models. We recommend an
additional provision of say, ks 20000 per year for this purpose in
the anmual working expenses. The Naticnal Aercnautical Laboratory
located in Bangalore has excellent supersonic wind tunnel
facilities. There is, therefcre, no need for the Institute to
build up test facilities in supersonic and hypersonic aerodynamies,
but plan its work in these areas in collzboretion with the National
Aeronautical Laboratory. We ncte that the Ministry of Education
has asked the Institute to put wp proposals for hypersonic
facilities in association with the National Aeronautical Iebaratory.
Such facilities even at a modest scale would cost anywhere upto

Bs 25,00 lakhs and we feel that such large funds must come from
sources other than the Education Ministry. All the same, the
Institute has to invest a minimum amount to undertake feasibility
studies and scme pilot scale work, for which we recommend a sum
of Bs 2.5 lakhs.

It would appear that studies in the supersonic regime
uptc Mach 2.5 are very important in this country at present.
There is algo a need to appreciate the wider applicetion of fluid
mechanics and aerodynamics to meteorology and physical oceanography
and industrial aerodynamics., It would, therefcre, be desirable
for this department to involve to some extent in these fields also.
We recommend its growth in this direction as well.

The work of the structures group is orgenised along
traditional lines, such as aercelasticity, vibrations and
structures. It is felt that greater emphasis should be pleeed
on aircraft design in the Institute's training programme. There
is a case for such an emphasis being laid. A closer association
with the Hindustan Aeronsutics Ltd. design staff is also to be
attempted. The Government is now committed itself tc indigenisa-
tion cf the aercnautical industry end aircraft design will play
an important and erucial role in any attempt towards self-sufficiency.
Training cf students in depth in airecraft design with project
work in design as a specialisaticn would become very relevant
tc the need$ of the ccuntry. The Institute authorities should
pay attention to create the nccessary facilities in this direction.
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The departmental propcsals fcr Structures, which are
ambiticus, need better definition and allocation of priorities.
Mich of the equipment proposed by the department for Structures
research is more appropriately found in applied research laberatories
and dces not ncrmally find a place in an academic institution.
With the proximity of the Watiocnal Aeronautical Laboratory, it is
desirable for the Institute tc undertake collatcrative prcgrammes
in fields requiring such equipment. We, hcwever, recommend a sum
of Bs 4.n lakhs for essential equipment for the structures divisionm.
For building first floors for the Structures and Aercdynamics
Labcratories, we recommend a sum of Bs 5.0 lakhs.

In the field of Propulsion, the primary emphasis at
present is in studies in combustion phenomena, Having regard to
the importance of propulsion in aerodynamics, greater emphasis
needs to be given in this area at the Institute. This could
fruitfully form the basis for inter-departmental collaboration
between the Departments cf Aercnautical Engineering, Mechanical
Engineering and Internal Combustion Enginesring. We leave it
tc the Faculty and the Senate to work out the details cof such a
collaboration.

Flight Controls and Dynamics is another important area
not adequately covered in the department's programme at present.
With the proposed School of Mutcmation and the development of
activity in Rockets and Missiles, it should be pessible for the
Institute to contribute significantly in this vital area of
aerospace technology.

. The course in Rockets and Missiles which started with
the support from the Defence Ministry shculd be put ¢n a solid
foundation, This wculd require an additional funding of abcut
Hs 4.00 lakhs, which we recommend. The area cf contrcl of
aerospace vehicles should be vigorously developed in collsboration
with the School of Automation.

In the matter of research in aeronautics, it is
important to note the part played by the electronics instrumentation.
Very little is possible without some strength in this area.
We would recommend the creation of a small group in the department
to werk on electronics as related tc the experimental measurements
relevant to this area. We also recommend the establishment of
an instruments and guidance laboratory, including a section on
general electranies, for design and fabrication cf test equipment
for aeronautics at an approximate cost of Bs 3.25 lakhs.



We further recommend the following provisicns:

Rs 1.25 lakhs for augmenting workshop facilities;

Bs 2,5 1lakhs. for hanger facilities;

Bs 2,5 1lakhs for feneing the air-strip.

The department is fairly well staffed in its academic
as well as supporting staff, except in the propulsion divisicn,
where some further inputs are needed. We hope that in filling
the existing vacancies, the department would keep note of this

requirement.

7.%1.6  Financial Implications

For acquisiticn of equipment

Hanger and feneing arcund the
air-gtrip °

Ccmpleting ‘the first floors over
the Structures and the
Aercdynamics lsbcratcories

For model meking (tc be inoluded
in the working expenses)

-

Rs

Bs

Rs

Rs

18.00 lakhs

5.00 lakhs

5.00 lakhs

20000
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Relevant Statistics
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. Sanc- n pt:)s:Lt:Lon Personal Total in
tioned (against sub- Posts position
STAPF (As on 31-3-1971) stantive posts)
a)AcadenictProfessors 3 3 2 2
Asst.Profs. 9 5 .o 5
Lecturers 9 8 8
Other Academic Staff 5 3 .. 3
TOTAL 26 19 2 21
b) Non-Academic Staff 33 32 . 32
TOTAL | 59 51 2 53
; Other
STUDENTS 'B.E.T M.E. {Res. P.G. | ¥ellowalp ') oon | potal
Dlp_loma I.nstt. GSTRATGO
s on 31-3-1971 .o 45| 20 : .o 8 73
=i i = 4 = ==
. 1970=71 Cost of additieonal
SLIARIES , ALLOWANGES, staff proposed
kP, AND INTERIM Salaries Interim
RELIER Relief
Rs Rs Rs
a) tcademie Staff 3,08,367 7,700 ..
b} ¥on-academic Staff 1,511,004 9,473 ..
TOTAL 4,59,371 17,173 1,30,000
1970-T1 | Additional Working
T0RKING EXPENSES i — ! Expenses i::fsequested
a) Consumables : 79,752 .
' b) Equipment 5 38,740 : .
t) Others | 20,812 : ..
TOTAL 1,39,304 1,38,000 + 40,000 for other items
Capital eqt.upment amount originally Revised
’ procured since proposed
| 0§-RECURRING ! 1956
i Rs Rs Rs
Buipnent 8,04,990 11,72,000 10,22,000
Existing including!Ultimate area Additions
those under as at the end .
LIIDINGS construction of IV Plan now requested
Carpet Plinth |Total Flinth |Carpet! Plinth[Cost Rs
| | Lrea Area Area Area Airea | Iakhs |
Sq.Pt. Sq.Ft. Sq.Ft. Sq.Ft. | So.Ft. '
49,016 61,270 62,486 4,000 | 5,000 | 2.00
Ph.D.| M.Sec. | M.E.| B,E. | Diploma No. of Research
KIS SINCE 1956 : Papers/Reports
b to 31-3-1971) 19 38 264 27 568
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T:12.2 Main Experimental Facilities

Hydraulicg ILaboratory: Hydraulic turbines with complete
speed control and loading equipment, high head (1000 ft.) multistage
pump, several flumes, including a tilting flume, set~-ups for cavita-
tion work, test facilities for meters and pumps; 6" and 15" cavitation
tunnels.

Structures laboratory ¢ Facilities for materials testing like
100-ton universsl testing machine; 200-ton compression testing machine;
impact and fatigue testing machines; small test frames for testing
reinforced concrete beams. A test cylinder plant of 100-ton capacity
with several jacks has been acquired and is under installation;
strain measuring devices are also available.

» Soil Mechanies laboratory : All the equipments for soil
testing; facilities for research work in soil dynamics such as Lagan
Oscillator; Degebo Vibrator, pick-up;

7.12.3 Highlights of work done sinece the last review

Three streams in Civil Engineering are offered in M.E.
degree ceurses.

Several new areas of research have been started and they are
active now. Typical of them are: cavitation, air entrainment, flow
netering, struectural dynamics, including earthquake engineering,
eancrete structures under combined loading, photo-elasticity, structure-
soil interaection, rhaoclogieal study of soils, soil dynamics.

A number of experimental set-up8 and instruments for research
work have been designed and fabricated.

A number of research schemes sponsored by outside agencies
ere under aetive study

The staff of the department are encouraged in consultative
work and are helping the Indian Standards Institution in its
standardisation work.

Six international symposia on various aspects in Civil
Engineering have been held.

T7.12.4 Proposals

Teaching

The proposals state that work will be intensified in High
Velocity Flows, Dynamics of Structures and Soil-structure interaction
with respect to foundations. In particular on the teaching side,
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the proposals call for introducing courses in Water Resources at the
master's level. For the training of the master's degree students,
they propose to depute students to river wvalley projects for a

period of two menths at the end of the first year. They 2lso propose
to arrange two or three short-term courses of six-week duration in

the subjects of Pre-stressed Concrete, Cavitation, Design of
Foundation Engineering, for professional people in the industry,
Government organlisations, etc.

Research and Development

In the research and development side, the department proposes
to cantinue the work in Cavitation in association with the Inoxganie
and Physical Chemistry Department; and also to intensify the work
in research in Cavitation, for which they are setting up good
facilities. The proposals call for increasing the admissien for
research students from 20 to 50.

Financial

Increase in the staff for the Cavitation research and
Water Resources counse at professional and supporting levels at a
cost of Rs 1.3 lakhs per year was proposed. THe department proposes
increase in the working expenses by Rs 1.78 lakhs per year and a
sum of Bs 10.22 lakhs for acquisition of equipment. A building
programre of Rs 2.85 lakhs was proposed, of which Bs 1.50 lakhs
is for extension of the Structures Laboratory.

T.12.5 Review and Recommendations

By.and large, the technical capability available in the
department is good. The cavitation Tunhel in the department,
which has been commissioned, id perhaps the only one of its kind
in the university establishments in the country. Research in
Cavitation should form an impartant part of the departmental
activity. We would urge that the Cavitation Tunnel be developed
as a natiomal facility with suitable inputs of professional talent
and adequate supporting technical staff and working expenses.

We support the proposal of the department to offer electives in
Water Resources at the master's level. -

We feel that it would be desirable to deéelop an
appropriate interaotion between this department and governmental
institutions either by way of consultancy by individual staff
members or projects through institutional consultancy.

We were informed that there have been occasions when some
aetivities started by the department were taken over by other
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. .

organisations for followp actions in their own respective establish-
ment. We welcome the pioneering role played by the department
in the initiation of such activities.

We recommend Rs 10,00 lakhs for acquisition of equipment.

The requirement of a pulsator to go along with the
universal tensile testing machine, which the department already
possesses, may be met from the funds recommended for equipment.

For the completion of the Structures Laboratory, we
recommend a sum of Rs 2.00 lakhs.

7.12.6 Financial Implications
Building t Rs 2.00 lakhs

Rs 10.00 lakhs

Equipment

- = =



713 DEPARTMENT OF INTERNAL COMBUSTION ENGINEERING

117

7.13.1  Relevant Statistics
S==o=oSms=m e e ey e L L T FrF==S===mm ===
4n p9s1flon ' Personal Total in
Sanc- (against sub- ! - s
I. STAFF (As an 31-3-1971)| tioned | stentive posts) | POSPS . position
a)hcademict Professors 3 2 . ! 2
Asst,Profs. 4 4 1 5
Lecturers 6 2 .o 2
Other Academic Staff 9 7 .. 7
TOTAL 22 15 1 16
b)Non-Academic Staff | 44 38 en t 38
TOT4L | 66 53 B | 54
- R T Tother |
II. STUDENTS 'B.E. |M.E. |Res. | Lror |FeHO™S poiions | Total
i | Diploma | Instt. CSTR/UGC
As on 31-3-19T1 i .. 1 27 10 .o . .o 37
= === PR SRS S . RIS S, [T S —
) 1970-71 Cost of additional
ITI. SALARIES, ALLOWANCES staff proposed
P.F. AND INTERIM Salaries Interim :
RELIERF Relief
Rs Rs ks
a) Academic Staff 1,96,099 6,060 | e
b) Non-academic Staff 1,76,299 12,357 e
TOTAL 3,72,398 18,417 .
——— N T .
1970-71 idditional working
IV. WORKING EXPENSES expenses requested
Rs Rs
a) Consumables 74,890 ..
b) Equipment ; 15,847 ‘e
¢) Others | 5,447 .
TOTAL 96,184 46,000
Capital equipment | Zmount Originally
V. NON-RECURRING | procured since proposed Revised
- ; 1956
Rs Rs Bs
Equipment i 8,66,579 5,95,000 2,95,000
i Existing including, Ultimate area 1A as
! those under | as at the end nogdi:t;:ied
VI. BUILDINGS ' construction | of IV Plan 4
i Carpet Plinth | Total Plinth [Carpet [Plinth Cost
i Area Area Area Area | Area | BRs
Lakhs
Sq.Ft. Sq.Ft. Sq.Ft.  1S5q.Ft. |Sq.Ft.
129,362 36,702 36,702 7,520 19,400 13.00
= === . e .
' Ph.D. |M.Sc. | M.E. | B.E. |Diploma| No. of Research
VII. QUTPUTS SINCE 1956 Papers/Reports
(Up to 31-3-1971) 5 10 123 o 19 66
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7.13,2 Main Experimental Facilities

a) Test facilities for : reciprocating engines 5 - 200
bhp, 1200 « 6000 rpm; gas turbines 1000 hp, 20000 rpm; turbojets
upto 5000 1b. thrust; performance evaluation of vehicles both in
the laboratory and on the road - passenger car to heavy duty trucks;
auxiliaries like fuel pumps, filters, radiators, etci b) research
engines for performance evaluation of fuels and lubricants; e)
altitude chamber for simulating atmospheric ¢onditiochs upto 5 Ki;
d) air supply 0.4 kglsed, at 8 atm and 0.15 kg/sec. at 200 atm;

e) specialised instrumentation such a8 engine indieators, multi.
ehamel «asgillosgopes, amplifiers, digital eounters, vacuum tube
voltmeters, B and K spectrum analyser, X-Y reconder, bot wire
anemometer.

2,133 Highlights of work done since the last review
Resgarch and Development

Various aspects of combustion, fluid flow, vibration,
Jdubrieation, engine design, vehicle dynamics and performance;
equipment designed and built in the department : periphery camera,
eleafronic taohomsiers, pressure indicators, tempereture gontrollsr,
dynamometeyrs, chassis and trailer dynamometers, altitude test
facility, equipment for ewvaluating engine, performance of lubricating
oils and fuel filters.

Industrial and other work

A number of engine and ancillary manufacturers have been
helped in developing and improving their produets. Also the
Indjan Standerds Institution has been assisted in formulating
standards relating to engines and ancillaries.

3.33.4-  Proposals

Research and Development

The proposals of the department envisage the contigmation
of the present aetivity to meet the needs of the industry, research
and teaching organisations in the cauntry. The department proposes
initiating investigations on a new eoncept for a hest engine, an
eleetro-hydro dynamic Jubricetion, high speed bearings, full scale
testing of vehieles in a new proving ground, studies on cross country
vehieles involwing vehiecle terrain interact‘ion, studies in biomechanics
related to reaction times, fatigue limits and performance limits.

It is hoped by the department that the liaison with
the industries will increase in the years to come.
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Financial

The proposals of the department call for increasing the
available area for the department at a cost of Rs 3.00 lakhs,
increase in working expenses by Es 46000 per year and a sum of
Bs 2.95 lakhs for aegquisition of equipment.

T.13.95 Review and Recommendatiéms

While there is technical capability available in the
department, it has not been coordinated towards goals which could
have produced significant resuilts. We get the feeling that the
department, in a certain sense, is working in isolation, whereas
coordination of its activities with the other departments, notably
the Mechanical Engineering and the Aeronautical Engineering
Departments could have been most fruitful for all the three
departoents.

We feel that there is a strong case for merging this
department with the Mechanical Engineering Department as mueh of
their work is closely related. In the new organisational
structure in which creation of divisions is envisaged, we hope
that the department would be able to play a more significant part
in association with the other departments in the division.

It is essential that the department relates its aotivities
in engines for aireraft propulsion with those of the Aeronautical
Engineering Department and the Department of Mechanical Engineering.

Theoretical work is in progress in the combustion studies
in the Aeronautical Engineering Department and this department
" can lend valuable support to this wark by undertaking experiment
oriented research in the field.

We recommend Rs 3.00 lakhs for equipment.

T.13.6 Financial Implicatians

Equipment : Rs 3,00 lakhs.

- o -
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7.14 DEPARTMENT COF MECHANICAL ENGINEERING

Tel41 Relevant Statistics
Sanc- In P951t10n Personal |[Total in
. (agalnst subs~ -
tioned . Posts Position
I. STAFF (As on 31—3-1971) tantive posts
a) Acadenmic: Professors 3 2 2 4
Asst.Profs. 10 6 6
Lecturers 12 9 . 9
Other Academic Staff 13 12 .o 12
TOTAL 38 29 2 |31
b) Non-Academic Staff 94 81 .. &1
TOTAL 132 110 2 112
Other .
II. STUDENTS B.E. | M.E: | Res. Df‘i;ma Fiiizzs Fellows |Total
P * | CSIRAUGE
As on 31-3-1971 55 18 . .o 1 74
! 197071 Cost of additional
III. SATARIES, ALLOWANCES, staff proposed
P.F. AND INTERIM Salaries Interim
RELIEF | Relief
Rs Rs Rs
a) Academic Staff 3,92,603 12,043 3,00,000
b) Non-academic Staff 3,71,958 24,574 2,00,000
TOTAL 7,64 ,561 36,617 5,00,000 + 46,000
Other items (Associateships &
Books)
| 1970-71 %dditional Working
|IV. WORKING EXPENSES — XpenseerequeSted
| S
| a) Consumables 71,246 .
b) Equipment 4,826 ..
c) Others 18,810 ..
TOTAL 94,882 78,000
- —mmsmmom = o s o
T Capital eogipment Amount originally Revised
procured since proposed
V. NON-RECURRING 1956
Rs Rs Rs
Equipment 17,439,325 27,00,000 11,15,000
Existing including | Ultimate area; Additions now
those under as at the end! requested
| construction of IV Plan
vi. BUIIDINGS I Carpet Plinth | Total Plinth |Carpet|Plinth|Cost |
Area Area Area Area | Area | Rs
Lakh
Sqg.Ft. Sg.Ft. | Sq.Ft. :8q.Ft.|Sq.Ft. !
79,812 99,765 | 99,765 1 12,800] 16,000 8.0C
Ph.D. | M.Sc.| M.E.| B.E. | Diploma {No. of Researcn .
‘VII. OUTFUTS SINCE 1956 Papers/Reports ;
(Upto 31-3-1971) I's 15 | 258 | .. 35 151 é
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7.14.2  Main Fxperimental Facilities

Experimental 600 K.W. Thermal Power Station comprising
a water tube boiler with economiser and a turbo alternator set with
condenser; evaporator and feed water heater for study of power
derived fram fossil fuels; equipment for the study of heat
transfer processes such as conduction, convection, condensation
and boiling; a low velocity wind tunnel and water tumnel designed
and built in the department for strilies in Fluid Mechanlcs,
Metrology laboratory containing select precision gauglng equipment;
Materials Science Laboratory; Foundry laboratories for meking
sand, shell and plaster moulds; Metallography ad Heat Treatment;
Chemical analysis and sand testing; X-ray and Ultrasonics to
determine internal defects in metal parts, welds and eastings;
instrumentetion leboratory; facilities in strain gauge techniques;
Vibration studies; two dimensional studies in photoelasticity;
studies inh mechanical behaviour of engineering materials; a
Mechanical Bngineering workshep, which helps in the febrication
of equipment and instruments in research for all the departments of
the Institute, equipped with machine tools of all types, foundzy,
pattern and welding equipment. The workshop has been plammed
by the department for student training in workshop techniques and
aiding research activities in the Institute. Several research
apparatus like Shock Testing Machines, Extensometers, Fatigue
Testing Machine, Attachment for Weissenberg Camera have been
fabricated in the workshop.

T7.14.3 Highlights of work done since the last review

The Department of Mechanical Engineering reorganised
the Master of Engineering Degree Courses intoa two-year pattern
leading to the award of the Master of Eng;neer‘ng degree in
Mechanical Engineering in the following tlhres strcomss Ieat
Power Engineering, Fourdry Science and Engineering; and Machine
Design. The Machine Design stream was thus introgucec for the
first time in 1963.

T.14.4 Proposalg
Teaching

The proposals of the department envisage a consolidation
of its master's degree programmes, taking advantage of the
flexibility offered by the Unit System. They propose to offer a
number of electives for the master's degree courses; also
introduction of some electives in Automatic Control is envisaged.
We were informed that the department had plans to d evelop the
course wecrk and research in Automatic Control in association with
the School of Mtomation,



122

Research and Development

The department, in addition to offering the electives,
also proposes to conduct active research in ther above fields.,
They also provnose the creation of nuclei for research in the
fields of low temperature engineering, welding engineering, noise
and randem vibrations. They also propose inter-disciplinary
activities in electronics materials and methods and research and
development work in design of mechanical systems, non-linear
mechanics amd bio-engineering. They propose strengthening liaison
with the industry.

Finaneial

The department has requested in support of these
activities a sum of Bs 11.15 lakhs for equipment, Rs 20000 for books
per year and about Rs 5.00 lakhs per year for increasing the
academic and supporting staff. They have also requested Rs 2600V
per year for industrial liaison work, Rs 8.00 lakhs for additional
space and Rs 78000 per year for working expenses.

7.14.5 Review and Recommendations

The main strength of the Mechanical Engineering
Department ie in Heat Transfer as a discipline, out of which the
stream of Heat Pcwer Engineering was conceived.  The department's
contributions in this field in the past have been good. The
department has also made contributions in Foundry Science and
Enginecering. Recently, the field of Machine Design is being
developed. The futare developments of the department, we feel,
should necessarily be the ocutgrowth of its existing strength.

In view of the importance of thermal power in the country and the
strangth which the department already has in this field, we
recommend that efforts in this field should be strengthened, both
in teaching and research work. In Heat Power, there is a case
for strengthening Turbo Machinery.

We note the continued involvement of the department
in Fountry Science and Engineering, but do not recommend starting of
new fields such as welding engineering and forging technology.

In so far as Machine Design is concerned, the main
strength of the department is in Vibrations. The Department of
Internal Combustion Engineering too has an activity in Vehlcle
Dynamics and we, therefore, feel that there is a strong case for
the two departments to coordinate their activity and develop greater
strength in Vehicle Dynamics. We have elsewhere recommended the
merg.r of these two departments.
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We do not, however, reeocmmend extensive involvement in
the fields of Bearings and Power Trensmission Systems, Noise
Control in Machinery Tool and Die Design, Méchanlcal Handling and
Designing for Mass Production.

We would reeormend the involvement of the department in
Automatic Control Systems in association with the School of Auto-
mation. The department should also interact with the Department
of Aeronautical Engineering in developing good course work and
research in Guidance and Control instead of involving in activities
such as Pneumatic and Hydraulic Control Systems and Numerical
Control Systemns.

It does not appear reasonable for the Mechanical
Engineering Department to initiate extensive activity in Electronics,
whether it is related to process instrumentation or Mechanical
systemss

We would like to say a word about the Thermal Power
Station. We are concerned about the expensive equipment which is
not being used to the optimum level. We suggest that the
Institute carefully review the sitwation, replace the worn-out
parts in periodic maintenance and see if it can be utilised in
cooperation with other institutions.

We recormend Rs 10.00 lakhs for acquisition of equipment.

7.14.6 Financial Implications

Equipment : Rs 10.00 lakhs.,



7.15 DEPARTVENT OF METALLURGY
fs15,1 Relevant Statistics

Sanc~ %2{;2?2;2122'@ “ - Personal Total in
. STAFP (is om 31-3-1g71)|vioned tantive posts) Fosts Position
a) hAcademis: Professors 3 2 ce 2
Asst,Profs| 6 4 .o 4
Lentursrs 11 9 -e 9
Other Academic Staff| 3 2 v 2
TOTAL 23 77 . 17
b) Non-icaderic Staff | 29 21 ‘s 21
TOTAL b2 ; 28 . z8
Other
B,E.| K.E.| Res. D?'g’ F§§1§¥° Fellows | Total
1I. STUDENTS wpLoma) mSWLe | 051R /UGE
As on 31-3-1971 AR .o “s 3 126
|II. SALARTIES, ALLOWANCES, 197071 N Cost of additional
P.F, LD INTERIM Salaries . Interim staff proposed
RELIEF RelLief
ks Rs Rs
a) Academic Ctaff 2,16,080 7,568 oo
b) Non-academic S*aff 97,921 6,061 .o
TOTAT, %,08,001 13,629
197071 Additional Working
I¥. WORKING EXPENSES -/ ) ixpenses requested :
ks Rs i
a) Consumables 65,213 -
b) Fquipment 34,003 .e
¢) Others 16,326 ot
TOTAL ' 1,15,542 1,44 ,000
-~y = —=mssm=spe= : ===
- Capital equipment ! Amount originally
' procured since proposed Revised
V. HOW-RECURRING 1956
B v‘ Rs Rs
Fquipment ‘8,149,355 ; 50,00,000 20,40,000
© Existing including | Mitimate areal Additions now
those under as at the end! requested
VL. EUILDINGS construction of IV Plan |
Carvet Flinth . | Total Plinth | Carpet|Plinth|Cost
Srea sYee Area Area | Area | Bs
_Sq.ft. 5q.Ft. Sq. F+, Sq.Ft. ! Sq.Ft,. | Lakhs
33,820 42,276 42,275 ! 8,000 |10,000| 5,00

- i

Ph.D. | M.Sc. M.E- | B.E. | Diploma | No. of Research |

VII. OUTEUTS SINCE 1956 Pamers/Reports
(Upto 31-3~1971) 4 14 31 038 68 128

-
—mmsmpatmamey — ot F -1
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7.15.2 Main BExperimental Facilities

Facilities are available for investigations in the
following fields: (i) Chemical Metallurgy - conventional mineral
dressing operations, mieros¢opié examination of minerals, smelting
and roasting of oresy kinetié and thermodynamic investigations of
netallurgical systems at high temperatures, electro-plating and
testing of deposits, chemi¢al analysis of ores, alloys, slags and
refractories; and (ii) Physical Mépallﬁmgx « Structure studies of
metals and alloys with conventionagl equipments including heat
treatment furnaces, X-ray unit and complete metallographie
equipment; forming operations and mechanical tests on metals and
alloys, produstion, compacting and sintering of metal powders,
measurement of physical properties like eleetrical resistance
magneties constants, internal frietion; ete. of metals and alloysge

T+15.3 Highlights of wark dane since the last review

The twom-year diploma eocurse has been converted into a
three-ypcar BiB. degree coairsei

Two M.E. degree courses have been started - one inh the
field of Chemical Metallurgy and another in Physical Metallurgy,

T«15.4 Proposals
Teaching

The proposals of the department for teaching seck
consolidation of the master's degree courses in Physical
Metallurgy and in Chemical Metallurgy, reorganiscstion of the
three~year B.B. degree course involving a revision of the course
eontent and offering short-term courses in a number of subjects.
The proposals also call for making these subjects and practicals
more industry oriented.

Research and Development

The department proposes to lay emphasis on Materials .
Seienee and enlarge the scope of research and development work in the
properties of materials as a function of temperature, powder
metallurgy, development of materials for aircraft, materials for
electronic and nuclear purposes as well as optical, bearing and
marine materials, development work in extractive metallurgy,
including the operation of small pilot plants and electro-slag
refining, .
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Financial

Requirements of - addltlonal floor space costing Bs 5.0 lakhs,
increase in working expenses by Hs1t44 lakhs per year and acquisition
of equipment costing Bs 2044 lakhs are envisaged.

T.15.5 Review and Recommendations

Teaching

B.E, degree programmg t We have elsewhere made recommen~
dations regarding the future pattern of the BiE, degree eoursesi

M.E, deg;ee programme | At present, the department
ecndusts its master's degree programme in two streams, namely,
Chenical Metallurgy and Physical Metallurgy:  There are proposals
to replace these by offering the master's degree courses in the
departuent allowing for specialisation through electives.  The
master's degree adurses in future will be 2 core group of subjects
common to the Ingtitute and a core considered essential by the
department and a number of subjedts offered by way of eleotives.

Resesrth

From the departmentel reports submitted to ws, we get
the feeling that there are a multitude of problems on which the
department is working: While at the initial stages of growth of
the department it might have been unavoidable; we would like to
stress that in future it would not te advisable to encourage stich
developments. If the Institute wants to make an impact on the
field of Metallurgy, it has to restrict the fields of study and
go in depth in the few selected fields. While we 40 not wish to
suggest the explicit fields of research, we would like to state
that the Institute should take note of the requirements of the
State of Mysore and those of the neighbouring regionsg in evolving
the future fields of research. Mysore is exceptionally rich in
manganese ores, has got abundant deposits of iron ore and a fair
amount of chromium ores. The neighbouring regions have large
quantities of titanium ores. In so far as the requirements of
the aeronautical indugtry are concerned, the problem that the
ecountry faces is one of establishing the relevant facilities
for manufacturing alloys with the possibility of improvement in
the direction of fatigue resistance, stress corrosicn resistance,
while retaining the increased mechanical properties such as
tensile strength. Further, the Govermment of India has recently
announced its decision to establish three steel plants in
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‘the South. This calls far a changed thinking in the formulation
of training programmes. We suggest that the Department of
Metallurgy takes note of these developments while planning its
future research and development activities.

We recommend equipment grant for the department
totalling to Bs 15,00 lakhs, which includes an electron microscope.
Ve recommend that while acquiring the microscope, the department
may obtain an electron microprobe attachement as well, ‘

7.15.6 Financial Implications

Equipment ¢ Rs 15.00 1lakhs.
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T7.16 DEPARTMENT (F ELECTRICAL COMMUNIC.TION ENGINEERING

7.16.1  Relevant Statistics
Sanc- In p?Sltlon Personal | Totael in
tioned (against sub- Posts | Position
I. STAFF (4s on 31-3-1971) Lone stantive posts) oste | To8
a) icademicsProfessors 4 4 3 7
Asst. Profs. 6 3 . 3
Lecturers 9 6 .o 6
Other Academic Staff 7 6 .o 6
TCTAL 26 19 3 22 -
b) Non-icademic Staff 39 27 .s 27 1
TOTAL 57 46 3 49 BN
Other
B.E.[ M.E.|Res. Df.géma F?iizzs Fellows | Total
II. STUDENTS p *_|cSIR/UGC
48 on 31-3-1971 BG 39 | 13 . .o 2 143
_ o 1970-71 Cost of additional
II1. Sal4ARIES, ALLOWANCES, staff proposed
P.F. «ND INTERIM Salaries Interim
RELIEF Relief |
v Rs Bs Rs
ag icademic Staff 3,02,129 8,235 .o
b) Non~icademic Staff 1,32,611 8,387 .
TOTAL 4,34,740 16,622 2,00,000
1970-71 Additional Working
Expensés requested
IV. WORKING EXFENSES Rs Rs
a) Consumables 69,222 e
b) Equipment 30,038 .o
¢) Others 14,368 .o
TOTAL 1,13,628 1,49,000 + 2,00,000 for
Research & Development
p- JE— e .
- Capl?al qulpment tmount Originally Revised
procured since proposed
V.  NON-RECURRING 1956
Rs Rs Rs
Equipment 8,46,919 18,00,000 7,%4,000
- == == — O — -]
Existing including| Ultimate arca idditions now
thcse under as at the end
VI. BUILDINGS construction of IV Plan requested
Carpct Plinth Total Plinth {Carpet|Plinth|Cost Rs
Area Area Area srea | Area | lakhs
Sq.Ft. Sq.Ft. Sq.Ft. Sq.Ft.{Sq.Ft.
36,686 45,858 45,858 4,000 {5,000 | 2.00
‘ Ph.D, { M.Sc.| M.E.! B.E, | Diploma | No. of Research
VII. OUTPUTS SINCE 1956 : Papers/Rov z.
(Up to 31-3-1971) |19 1 3 1311 223 &8 200
= S S S S S K
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7.16.2 Main Experimental Facilities

The facilities existing in this department may be best
described as those suited mainly to studies in the classical fields
of compmunicstion, viz., Atmospheric Noise, Vacuum Tube and Semi-
conductor Circuits and Devices, Microwave Radiation and Propaga-~
tion, Vibrations and Room Acoustics. Even in these areas,
severe limitations have come up since practiczlly no precision
neasuring equipment had becn acquired for the last 14 years.

T7.16.3 Highlights of wcrk done since the last review

In the teaching area, master's degree courses in
Electrical Comrmunication Engineering have been developed. All
students have found employment practically immediately upon
completing their studies.

In research, contributions heve been made in the areas
of atmospheric ncise, electron devices and circuits, electronic
instruments, computer applicctions, microwave engineering, circuit
thecry, acoustics, signal detection and information theory.

Two new laboratory facilities have been built during
this period: an Electron Devices Laboratory, which provides a few
basic facilities for glass blowing, production of high vacuunm,
etc., and the Acoustics laboratory, which provides environmental
facilities for studies in free space and reverberent sound fields.

In Industrial liaison and consultation services, a
modest beginning has been made. Some instruments developed in
the-laboratory have been tsken up for preduction.  Acoustical
design and testing services have been rendered to some twenty
buildings.

JTe16.4 Propogals

Teaching

In teaching, certain major changes are being planned
now. The teaching work in the Institute is now being conceived
as a whole, the expertise in any department being available to
every ocne in the Institute. A more flexible system of elective
courses is being plamned tc satisfy the individual needs and to

_ enable new scientific and technological fields to be brought into
the curricula without delay.
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This departument will work in close liaison with the
Electrical Engineering and High Voltage Engineering Departments
and weuld be jointly responsible for instruction in all major
areas of electrical science and technology, particularly communi-
cation, control and computation.

The departrent is also envigaging short-term specialized
courses in co-operation with industry for mutual benefit.

Under sponsorship of the Defence Ministry, the department
is also developing a Centre for Information Processing. The
Centre will offer advanced instruction and carry research in areas
of digital communication, elastic surface wave devices, optical
and acocustical data processing methods.,

Research and Development

The major areas of research work in which this department
would be involved are: (i) Solid State Electronics with special :
reference to functional deviees and Micro  ~.ctreonics; (ii) Materials
with special reference to the study of the properties cf Semi-conductcr
Materials; (iii) Instruments with particular reference tc Digital
‘Instrucentaticn; (iv) Microwaves with particular reference to
Propagation; and (v) Acoustics with special reference to
Architectural Acoustics, Noise Control and Vibration Analysis.

Jointly with the Electrical Engineering Department, this
department would develop research in Automation with special
reference to Computers and Electrcairs Hard-ware.

Financial
Equiprent ¢ Rs  T.34 lakhs
Working Expenses Fs  3.49 lakhs per year
Staff Bs 2,00 lakhs per year
Buildings R 2.00 lakhs

7.16.:5 Review and Recommendations

The industrial revolution was characterized by the
development and exploitation of the sources of power in nature.
The harnessing of nuclear power nearly ccmpleted this phase of
the revclution by the mid-20th centory. It is now clear that we
are passing through a similar phase in man's ability to communicate
with his fellow men and to supplement his own mental resources by
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electrcnic devices. Communicaticn plays a key rcle im practiecally
all modern technclogy and is the nerve system of modern sceiety.

It lies at the very heart of our educaticnal system which must
develop to meet the challenge of a modern technology. These
remarks should be sufficient to emphasize the responsibilities this
department should bear in mind.

Cne of the oldest cczools of electrical and communication
teechnclogy, this department has played a significant rcle in the
past and its alumni have contributed greatly to the growth of the
telecommunications in the ccuntry. During the period under
review, the department has grown considerably in the scale of its
activities.

Locking intc the future of communications, one sees very
elearly that the volume of information being transmitted is increasing
at an exponential rate or faster. India has zn almost insa*iable
need for comrmunication fecilities not mly because of its geographical
features, but algo because of its large population and the multiplicity
of languages. It seems, therefore, logical that the department
should take an overall view of the communication prcblems that
are going to be essential in this country, bearing in mind the
future trends (in this rapidly growing field) and lay down its
goals accordingly. It has tc be recognised that with a developing
India with its increasing defence needs, the training in Electronics
and Communications should receive a very high priority. This
Institute has been a pioneer in imparting education in this area,
and to be able to retain its character, it must develop itself into
a centre of excellence. '

Scme of the important problems facing the country are
the development of T.V., industry and the Space programme. The
Institute of Electronies and Radio Physics, Calcutta, is also an
advanced centre, which fulfils the needs of such a centre of
excellence to the east. In the western zone, the Physical
Research Laboratories, Ahmedabad, the Tata Institute of Fundamental
Research, Bombay, combined with the Indian Space Research
Organisation, have taken up a lead in tackling the problems
facing the nation. Two such centres would be desirable, one in
north and the other in south and it is in this context that we
feel that the department of Electrical Communication Engineering
of this Institute can become a centre of excellence since (a) it
has all the pre-requisitis,  besides being a picneer in this field;
(b) it is surrounded by a cluster of sophisticated electromic
industries and the Research and Development wings of Defence
Electronics Establishments, not to say of Aeronautical Industry.
It is however, imperative that in chalking out the programme, an

f
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Institute of this kind, as it has been, should be able to discard those
goals which easily can be taken up in either other esducational
institutioms or which have been become scmewhat ocut-dated in relation

to the urgent needs of this country. We are sure that this department
will reorient itself and remain a leader in Electronics and Communiceztion.

This department has an advantage in that the students have
come with a strong base in Physics and Mathematics and it will not
be difficult to introduce such programmes which could again establish
this department as a centre of excellence.

It is essential that the department should retain a brosad
perspective of this fast developing field to let in fresh ideas.
Narrow specialization within rigid boundaries should be avoided.
Long-term goals should not be foresaken for immediate requirements,
however urgent ad importent they may appear a2t times. On the other
hand, it should guard itself against accepting the security offered
by standard lines of work. Many challenging communicztion problems
exist at the interface between man ard machine. Some of the work
on information theory studies of linguistic problems carried in the
department seems particularly appropriate in this connection and
should be pursued vigorously.

We recommend that:

1f the bachelor's degree programme is continued,
it may be reorganised under the Unit System;

the department interact with the Central Instru-
ments and Services Laboratory to assist it in
design and maintenance of sophisticated eleatrcnic - -
. equipment;

- periodical review and revision of the M.E. degree
course programme be carried out to reflect latest
developments. Broadly speaking, the teaching
mist be discipline oriented and science based;

reduction of research effort should be effected
in out-dated programmes; and
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the department should concentrate on
programmes such as T.V., Space Electronies,
Miero-electronics and Digital Communicetions.

We reeommend Rs 10,00 lakhs for acquisition of equipment.

7.16.6 Financial Implications

Equipment ¢ Rs 10.00 1lakhs
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7.17.1 Relevant Statistics
" e
Sanc- :([ggg?;izir::b Personal | Total in
I. STLFF (AFB - 31_‘3_1971) tioned stantive posts) | Posts Pogition
a) icademict Professors 4 2 1 3
Asst, Profsi 7 5 o 5
Lecturers 10 9 .o 9
Other Academic Staff] . 5 5 .o 5
TOTAL 26 21 1 22
b) Non-scademic Staff 34 32 .o 32
TOTAL 60 53 1 54
, Other ]
B.E.|M.E.|Res. mPiG' F;il:zs Fellows | Total
II. STUDENTS pLoma St%. lugc/csR |
As on 31-3~19T1 T4 | 44 | T .o .o .o / ! 125
1970-T71 Cost of additicnal
II1I. SAL&RIES, ALLOWANCES, gtaff proposed
P.J¥. AND INTERIM Salaries Interim
RELIGF Relief
Rs Rs Rs
a; Acadenmic Staff 2,58,699 7,928 .o
b) Non-icademic Staff 1,853,762 9,866 .o
TOTAL 4,12,461 17,794 25,000
1970-T1 Additional Working
IV. WCRKING EXPENSES 4l Expenses _requested
; . s Rs
a) Consumables f 62,064 ‘e
b) Equipment 36,753 oo
c) Others 14,271 2o
TOTAL 1,13,088 1,44,000
‘ Capital eqt.zipment Amount originally Revised
_ procured since proposed
V.  NON-RECURRING 1956
' | Rs Rs Rs
Equipment ; 9,447,374 23,65,000 12,33,000 ‘J
AR Rt I i T Rl - ‘.‘:‘,-:v;. T o akd vy e i i Sl s ) # ; . R —?
i | Existing dpdicaeg! Dhisweds WSSy agdeienaomaws
: ; those under as at the end hdi’::::?;e?w
V1. BUILDINGS . comstruction of IV Plan
ICarpet Plinth | Total Plinth {Carpet|Plinth |Cost Rs
Area Area Area Area | Area _ Lakhsg
£q.Ft. S5q.Ft. Sq.Ft. Sq.Ft.| Sq.Ft.
145’614 57,017 57"’017 . e .0 LR J
'Ph.D. | M.Sc. | M.E. |B.E. | Diploma | No. of Research
VII. OUTPUTS SINCE 1956 Papers/Reports
(p to 31-3-1971) 'y 4 |209 |224 | 136 | 159
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T-17.2 Main Experimental Facilities

The department has the following laboretories; Electrisal
Machines laboratory; Standards Laboratory; Measurements Laboratory;
Magnetic Testing laberatory; Illumination ILaboratory; Electronics
"labaratory; Servo laboratory.

Specialised equipment in the laboratories are : A Ci
Network Analyser and Transient Analyser; Relay Pznels with .
faeilities for testing various types of relays; Bench for dynamic
testing of relays; Carrier Current demonstration equipment; 5 ft.
Integrating Sphere Photometer; 150 kW and 50 kW mercury Arc
Rectifiers; High Temperature Furnaces; Analogue Coamputer.

7.17f3 Highlights of work done since the 1ast review

Design and development of a Transient Analyser; Reactors
for E.H.V. lines; Half wave length for power transmission; Improvement
of transient stability limit by the use of dynamic breaking;
unconventional electrical machines : Linear Oscillating Machines and
Linear 3-phase induction motors; Static freguency triplar;.
protective relaying : three-step static distance relay; and definite
time static over current relay; Static Timers; Dynamic Relay Test
Bench; Phase Sequency Indicator; Static Phase Shifter; Double
Mirror Photometer; D.C. Network Analyser; Maultivariable Function
Generator; Static Relays for Motor Controlj Binary Adder-
Subtractor; Electronic Differential Analyser; Digital Phase Angle
Meter; Eledtronice Nyquist Diagram Display Unit; a Transistorised
Digital Tachometer; =z 230 V Electromechanical 4.C. Voltage
Stabiliser; Non-linear Analysis; Time Varying Systems; Miltivaria-
ble Systems; Optimal Control; Random Processes; Pattern
Recognition and Biological Centrol.

7.17.4  Proposals
Teaching

The department proposes to offer short-term courses
(4 to 6 weeks) in Power System Analysis and Power System Protection.

The department also proposes expansion of laberatary
facilities far practical work by upgrading the equipment and.
fabrication facilities in the Industrial Electronics laboratory.
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The department further proposes additional facilities
for MiE. projects on simulation. of small scale industrial systems
such as numerical cantrol of machines, correlation analyser using
digital techniques and hybrid computers.

Research and Development

The department proposes (i) building up @ group in modern
methods of Power System Analysis to develop standard digital/analogue
computer programmes for use by electricity undertakings; (ii)
development of the relay laboratory for the design and development
of solid state devices for power system control and protection;
(iii) design and corstruction of miniature AC/DC transmission line
models for studying power system problems; (iv) projects for import
substitution items like vitreous enamzlled, metal oxide and
cement coated resistors, reed relays, ferrites, electronic flash
tubes, etc.3 (v) design and development of fractional horse power
high speed motors; (vi) development of research activity in the
field of pattern recognition; and (vii) development of bio-
electronic instrumentation. .

Financial
. A sum of Rs 12.33 lakhs was requested for equipment.  The
Institute proposes increase in the working expenses by Rs 1.44 lakhs
per year and Rs 25000 per year for supporting staff.

7.17.5 Review and Recommendations

The department has good facilities and competent staff for
research in the fields of Frw:r System, Protective Relaying,
Electrical Machines, Control Systems and Industrial Electronics.

An A.C. Newwrilk imalyser, the only one of i1ts kind in this country,
is being used regularly for +the sclution of power system problems,
which are frequently referred to the department by the State
Electricity Boards end Power Supply Cocmpanies. However, with

the advent of the digital computers, this expensive installation
will have rapidly diminishing commercial use in future, though it
may still cmtirue to have evcationsl value.

The department, which now runs a post-graduate course in
Electrical Engineering with gecialisation in Countrol Systems, will
have an important part to play in the development of another major
project that is being vigorcusly pursued in the Institute, namely
the establishment of an advanced centre for Automation with the
assistence of the U.S,5.0.
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We hope that full advantage will be taken of this programme,
Bo that a good Schoocl of Automation can be established in the
Institute.

Having regard to the facilities md staff available, we
feel that there is potential in the department for augmentation of
its Ph.D. programme. The present number of research scholars
working for their doctorate may be suitably increased.

The department desires to undertake research work in
Pattern Recognition., 4 similar proposal has been made by the
Department of Electrical Communication Engineering also.  We hope
that there will be close collaboration between the two groups.

We rebommend Rs 10:00 lakhs for acquisition of equipment.

F.17.6 Financial Jmplications

Equipment +  fis 10,00 lakhs.
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7.18.1 Relevant Statistics
— St — e
Sanc- In p081t10n Personal Total in
tioned (against sub- ‘posts position
I. STAFF (As on 31.3.1971) stantive posts) ?
a)hcademic: Professors 4 2 .o 2
Asst.Profs. 8 6 .e 6
Lecturers ) 4 .e 4
Other Academic Staff 1% 2 .o 2
Total 31 14 .e 14
b)Non-Academic Staff 39 29 . 29
TOTAL # 70 43 ‘e 43
g ‘ Other =
B.E.Ir M.E. | Res. D'Pnga ﬁz;igws Fellows |Total
II. STUDENTS = 1P * | GSIR/UGE
As on 31.3.1971 e 19 71 .. e 2 128
I1I.SAIARIES ,ALLOWANCES, = 1?70‘71 —— C°s: ;ﬁ additi°2§l
P.P. AND TWPERIW alaries ntérlm sta propose
RELIEF Relief Rs.
REs. Rs.
a) idcademic Staff 1,87,873 5,846 .o
b) Non-hAcademic Staff 1,25,296 8,501 .-
TOTAL 3,13,169 | 14,347 } 2,00,000
T o . -
1970-71 | gddlzso:al Work;ng
IV. WORKING EXPENSES | Xpenses requeste
Rs. ; Rs.
a) Consumables 66,419 § ..
b) Equipment 23,927 | ..
c) Others 9,115 i .o
- TOTAL 99,461 | 56 ,000 —
Capital eouipment|Arount originally Revised
procured since proposed
v. NON-RECURRING 1956
Rs. Rs. Rs.
Equipment 15,69,155 19,50,000 12,00,000
Existing including|Ultima*e area Additions.now
those under as at the end requested
) - construction of IV Plan
/1. IOILDINGS Carpet | Plinth |Total Plinth |Carpet|Plinth|Cost
Area Area Area hLrea | .hrea Rs
{lakhs
Sq.Fto Squto Squtc Squto Sq.Fto
~ o o 34,617 | 43,271 43,271 8,640 :10,800;3%.80
Ph.Do MOSC. }JI.E. Bch Diploma NO. Of Research
/II.0UTXUTS SINCE 1956 Papers/Reports
__(upto 31.3.1971) | 3 6 | 18 .. | 32 76
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7.18.2 Main Experimental Facilities

Impulse voltage generators upto 3000 kV and Oscillographs;
Repetitive surge generator; Sphere gaps upto 2 m. dia.; 200 ki impulse
current generator; Testing transformer cascades; Sine wave alternator,

2.3 1V; 250 kV, 25 mi direct current generator; Electrostatic volt meters;
Sehering bridges and null détectors; Standard capacitors; Experimental
transmission line; Controlled atmosphere room; Discharge detector;
Dispersion meter; 1350°C Electric furnace; 150-ton hydraulie press;
Tektronix oscilloscopes for high speed measurements; 220 KV experimental
substation; High vacuum equipment; High pressure ecuipment.

7.18.3 Highlights of work done since the last review

Development of high voltage techniques for research activity and.
industrial tegting; breakdown studies in solid, liouid, gaseous and vacuous
media under a.c¢., d.c., and impulse and switching surge voltage conditions;
investigational and development projects on behalf of and sponsored by the
Council of Scilentific & Industrial Research, Central Board of Irrigation &
Power, National Research Development Corporation, Watiomad Bureau of Standards,
U.S.A., Bharat Heavy Electricals, etc; development of materials and pro-
cesses like silicon carbide, varistors, lightning arrestors; fabrication of
high voltage and associated apparatus like impulse voltage and current
generator, varistor testing kit, lightming flash counter, interfacial surface
tension meter, high current shunts, Lichtenberg camera, transistorized null
detector, low voltage repetitive surge generator, automatic pressure,
humidity, and temperature recording equipment; inter-disciplinary work on
aluminium alloys, thermistors, silicon power diodes.

A symposium on high voltage power transmission and a two-week
school on high voltage laboratory techniques were conducted.

7.18.4 Proposals
Teaching

The proposals emphasise the importance of the study of the behaviour
of power apparatus and systems and on the characteristics ©f insulating
materials and insulation system. BExchange of personnel for lecturing
betwegn staff of electrical industrises and staff of the department is pro-
posed t0 be fostered. The proposals call for review and revision of the
course eontent of the two-year course leading to master's degree in high
voltage engineering.
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The Institute proposes to hold short-term courses in (a) over
voltages in power systéms and insulation co-ordination; (b) selection and
testing of high voltage insulation; (c) high voltage laboratory techniques;
and (d? computer applications in high voltage engineering.

Research and Development

It is stated that the main fields of research in the coming years
will be in (a) dielectrics, electrical insultants and insulation systems;
(v) study of electrical arcs in gaseous, licuid and vacuous media; and
(c) electriec power systems and power apperatus, including testing apparatus.

Development of apparatus and instruments like surge diverters for
extra high voltage systems, high voltage cascade rectifiers, Van de Graaff
Generator for nuclear research, fast-rise pulse generators, thermistors,
semi-conducting glazes, semi-conductor devices, etc.

Increased activities in industrial testing and research on 400 kV
transmission line =2nd pollution problems.

There is also a proposal that the present High Voltage laboratory
should be considered as a national centre for high voltage research and
testing and should, therefore, be devolved appropriately.

Financial

The equipment requirements submitted to the Committee call for an
expenditure of Rs. 12.00 lakhs for obtaining eouipment for the department.
The proposals also call for an annual expenditure of approximately Rs. 2.6
lakhs, of which Rs. 2.0 lakhs is for staff and Rs. 60000 for working expenses.
The building proposals call for an expenditure of Rs. 3.8 lakhs for addi-
tional space.

7.18.5 Review and Recommendations

This department started functioning in 1951 after the installation
of the major part of the eguipment was completed. The department provides
excellent facilities for post-graduate education and research as well as
for development work directly related to the needs of the electrical
industry. - :
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In 1956, a three-semester master's degree course in high voltage
engineering was introduced. On the implementation of the recommendations of
the Thacker Committee on post-graduate education in engineering, the course
was re-organised.

‘ At presenmt, the department also provides instruction in high
‘voltage enginecering to the B.E. degree students in Electrical Technology and
to the M.E. dzgree students in Power System Engineering.

The department .is engaged in testing of electrical equipment and
eondueting research and development work for the elee¢trical industry, inclu-
ding power supply undertakings. The main fields of activities are: break-
down phenomena in insulating materials; corona and transient of over-
voltage in transmission lines; eleetrical break-down at the junction of
metals in high vacuum at high voltages - a project sponsored by the National
~ Bureau of Standards, U.S.4., and development of new insulating materials,
high vadltage ecuipment and accessories, and transmission line hard-ware all
from indigenqus reaocurces.

The department has been pursuing research in materials science and
technology in the specific areas of solid state power devices and non-linear
resistors.: With its interest in tke inter-diseiplinary projects, the depart-
nent has reeruited staff with back-ground in physics, chemistry and metallurgy.
For its research conferments also, the department has admitted students
holding degrees in science subjects. We commend this approach.

The. department is involved in a fairly large amount of consultancy
aetivity, collaborative research and development work for industry. We hope
that a proper balance between post-graduate training and research in high
voltage engineering on the one side and industrial consultancy work on the
other will be maintained by the departiment.

Having regard to the faeilities and work of the department, we
recomend that the department should be treated and developed as a national
centre for research in high voltage engineering and that its facilities
should be developed appropriately.

We recommend Rs. 12.00 lakhs for aequisition of eguipment.

7.18.6 FPinaneial Implications

Ecuipment H Rs., 12.00 lakhs
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DERARTMENT OF INDUSTRIAL MANAZEMENT

7+19.1 Relevent Statistics
e = ===
Sanc- %Zgggiztigsb Personal | Total in
I. ST.FF(is on 31.3.1971) [tioned stantive posts) Posts Position
a)Academic: Professors 1 1 .o 1
.A.S S‘tn PI‘OfSS . 4 4- LR 4-
Lecturers 2 2 - 2
Other Academic Staff A 4 . 4
Total 11 11 < 11
b)Non-hcademic Staff 7 7 e 7
TOTAL 18 18 o, 18
et szt : ‘ D=2
iOther
II. STUDENTS B.E.| M.E.| Res. Df”g'_ ielig”s Fellows iTotal
iplome(Instt. OSTRAUGE ;
- f
Ais on 31.%.1971 se j we 7 13 .o - 20
I1I.SALARIES ,ALLOWANCES, 1970-71 I Cost of additiocunel
?.F. AND INTERIM S . Interim staff propcsed
RELIEF alaries Relief Rs.
Rs. Bs.
a) Academic Staff 1,16,931 3,539 .o
b) Non-icademic Staff 37,208 2,140 .o
TOTAL 1,54,139 5,673 .o
1970.71 Additional Working
IV. WORKING EXPENSES * Expenses requefted
Rs. Rs,
a) Consumables 2,810 ..
b) Equipment 5,406 .
c) Others 5,011 ..
TOTAL 13,227 e ]
e e e Rnaaeemsss == TS .
- Capital equipment Amount originally Revised
VY. NON-RECURRING procurigsgince proposed
Rs. Rs. Rs.
Equipment 2,421,569 1,03,000 83,000
Bxisting including {Ultimate area: Additions now
' - those under as at the end requested
VI. BUIZDINGS construction of IV Plan
Carpet { Flinth Total Plinth :Carpet|Plinthf Cost
Area Area Area Area ; Area ! Rs.
) Lakhs
Sq.Ft- ‘ Sq-F‘b. squto Squto Squt-
. 8,090 | 10,113 10,113 __:2,000 12,500 | 1.00Q
) No. of Research
»Ph.D. M.S¢. | M.E. | B.E. | Diploma Papers/Reports
{I1.0UTPUTS SINCB 1956 §
(Upto 31.3.1971) 4 . R 303 135
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7.19.2 Main Facilities

The department hes facilities for conducting research at
the doctoral level in the following areas: perscnnel management and
industrial relaticns, industrial and menagerial. economics, develop~
mental and agricultural economics, engineering economics, industrial
planning and organisation, marketing, production planning and control,
ergonomics and industrial safety. The department is equipped with
work study and psychology laboratories and an ergonomics laboratory
is in the process of development. Facilities for statistical compu-
tation of data are available.

7.19.3 Highlights of work done sinece the last review

Research

Pour research projects were completed and the researehers
were awarded the Ph.D. degree of the Institute.

At the instanee of the Planning Commission, 2 project
entitled "An Enquiry into the Industrial Relations set-up of Publie
Bnterprises in the Engineering Industry at Bangalore" was completed.

Teaching

& one-year fulletime residential post-graduate diploma
eourse in Industrial Management was introduced in 1967. Between
1955-65, the Institute was having part-time evening courses in
Industrial Engineering and Industrial Administration.

Since July 1968, the department organised and conducted
a series of management development programmes, both in general and
funetional areas. The department is also offering management
oriented courses to other engineering departments in thc Institute.
The department organised two seminarss (i) the Fif¢h Annual Confe-
rence of the Indian Academy of Applied Psychology - 1966-67; and
(ii) the Sixth Indian Conference on Researeh in National Income and
Wealth - May 1968.

A number of leetures and seminars were organised on
various aspects cf management.
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7-19.4  Proposals
Teaching

Starting of a two-year masteér's degree course in Industrial
Management in place of the existing one-year post-graduate diploma
course and increasing the intake of candidates from twelve to twenty
per year, since 1200 candidates on an average compete far such a small
number of seats every year.

Offering short-term residential programmes in specialised
areas of management, since there is considerable demand from
industries.

Research and Development

The department proposes to strengthen the existing research
aetivities and to initiate new activities in the areas ¢f ergonomics
and work study. In order to achieve these objectives, the department
indicated the need to augment the personnel, equipment and accommo-
dation: The proposals of the department also include updating the
departmental library and collection of Indian case material on
management for effective teaching.

Financial
An expenditure of Rs. 8%000 for various types of equipment ;

Rs. 1.00 lakh for building.

7.19.5 Review and Recommendations

Historically, the Department of Industrial Management was
fermed by the aggregation of the earlier sections of Economics &
Social Sciencesg?started in 1947) and Industrial Engineering &
Administration (started in 1956). These sections were functioning
side by side interacting with each other. They have also had some
interaction with other departments in the Secience and Engineering
Faculties. In their growth, they have dewveloped an interest in
research and started admitting students for the Ph.D. degree. All
these factors, one would naturally expect, contributed to the
versatility of the department. For some time, the department was
assigned tn the Science PFaculty and is now in the Engineering Faculty.
The developments of these earlier sections into a full-fledged
department, therefore, has decisively been influened by their
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clise contact with other departments and also helped in its building
up research as one of its activities. It is this unique strength
that the Institute should try to nurture and grow in the years to
come., The department is functioning in the midst of a number of
science and engineering departments. We feel that the Department of
Industrial Management should be developed in relation to the
challenges of management problems of the organisaticn in science and
technologys In particular, studies of problems relating to menagement
of research and development organisaticns and the special problems

of management of sophisticated seience based industriea should be
undertaken. One eoculd also envisage the involvement of the department
in the study of the development of the séience policy of the ecuntry,

At present, there is very little rescaréh being conducted
in this eountry on problems related to the evolution of policies in
science and teshnology. Since the success of technological growth of
the country is fundamentally dependent upon such policies and their
evolution and implementation thereof, the Institute will be rendering
jmportant serviee, if it were to ecncern itself with preperation of
source material, drawing conclusions and identifying alternatives
whieh would be of value to the ptliey planners of the country.

We would also like to agree with the proposal made by the
department thet the present one-year post-graduate course should in
eoursz of time be developed into a two-year master's degree course
in Industrial Management. We consider it as the logical outgrowth
of the present teaehing activities, but would feel that some further
study of the proposal is called for both by the Senate and the Council.
When sueh a ehange is brought about, we wculd like to suggest that the
course should be framed drawing strength from the various departments
within the Institute:

There is one other way in which the facilities of this
department could be usilised by the master's degree course in the
various engineering departments with considerable advantage. We
note that elsewhere in the world the master's degree programmes call
for the students taking some courses in Humanities also. We, there-
fore, recommend that at the Institute also the master's degree
students from other departments may be required to take about three
eredits from the Devartment of Industrial Management in one or the
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mther subjects offered by the department. We also suggest that this
department train people only with engineering, technology and science
background.

We recomwend Rs. 1.00 lakh for accuisition of specialised
ecuipment. : '

7.19.6 Finencial Implications

Equipment : Rs. 1.00 lakh
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7.20 FOREIGN LANGUAGES SECTION
72061 Relevant Statistics
== = ‘
Sanc-| In position Personal | Totael in |
tioned | (against sub- Posts Position -
stantive posts)
. STAFR(As on 31.%.1971)
a)Academic. Professors 1 1 ‘e 1
Asst.Profs. 1 1 . 1
! Lecturers 3 2 .o 2
? Other Academic Staff 3 3 . 3
; Total & 7 . i
! Db)Non-Academic Staff 2 3 - 2
L _________ \ TOTAL 10 10 ~ 10 i
i Other )
g B.E. | M.E. | Res. Di;ﬁ;ma ?;2%??8 Fellows | Total
II. STUDENDS CSIR/UGC
i As on %1.3.1971 .e .o . .o .. R .o
‘ 1970.71 Cost of Additionsal
'III.SATARIES ,ALLOWANCES, Salaries Interim staff proposed
P.F. AND INTERIM Relief Rs.
RELIEF Rs. Rs. .
a)icademic Staff 73,932 2,592 oo
! b)¥on-Academic Staff 13,841 774 o
TOTAL 87,773 3,366 6,000
; 1970.71 Additional Working
iIV. WORKING EXPENSES Expenses reéguested
! : Rs. Rs.
i a) Consumables .o .
' b) Ecuipment 1,405 ..
ia ©) Others 4,658 .
- TOTPAL 6,063 45,000+33%,000 for
| : short-term courses
f Capital ecgipment Amount originally Revised
: procured since proposed
‘ - 1956 .
EV. NON—BEOURRING» Rs. Rs. Rs.
| Ecuipment 16,080 2,%0,000 28,000 B}
Existing including Ultimate areal Additions now
those under as at the end requested
i construction of 1V Plan
WI. BUIIDINGS Carpet Plinth ! Total Plinth | Carpet;Plinth| Cost
; Area Area area Area | Area | Rs
Iakhs
Sq.Ft. | Sq.Ft. Sq.Ft. 8qg.Ft.|5q.Ft.
- 5,420 6,775 | 6,775 13,120/ 16,400| 6,56
Ph.D. | M.Sc. | M.E.} B.E. | Diploma |No. of Research

VII.OUTPUTS SINCE 1956
(Upto 31.3.1971)

Papers/Reports

T




7.20.2 .Higg;ighjs of work done ginoe the last review

Teaching

For a long time, teaching in German end French has been an
integral part of the Institute training programmes. Since 1945-49,
the Foreign Lenguages Section started functioning as a separate
entity. The teaching of optional course in Russian was started in
1964-65. This course is being run on a regular basis since 1966.
English as a foreign language is being taught at the Institute
since October 1966.

Research

The emphasis in resecarch is on the language of science
in all these languages and Indian languages.

Traanslation fecilities

The section also offers translation of scientific articles
from other foreign languages to English.

Te20.3 Propogals

Teaching

PR

The proposels on the teaching side call for improving‘éhd
understanding the effective teaching of languages and. the preparation
of a hand~book of English for scientists.

Research and Development

As a part of the research activities, research in- 4
linguistics and language of science is proposed and in‘partieuler -
(a) problem of teaching languages} (b) provlem of inguistfe:
communication, in particuler, man-machine communicatioh;’»éﬁ&’¥V=“
(c)*ccntrastive'analysis of scientific English/lndian.laﬁguagée}~

' Finsncial -

‘Retuest for a sum of Rs. 3.00 lakhs was made, of whici

Rs. 2.00 lakhs wes for a Phonetics Laboratory, Rs. 50000 for

building, Rs. 30000 for equipment for Langusge ILaboratory,c-- - ~
Rs. 15000 for two hand~books and Rs. 5000 for acoustic conditioning.
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On the recurring side, a budget of Rs. 81000 was proposed,
of which Rs. 36000 was for staff and scholarships and Rs. 45000 for
working expenses.

T.20.4 Review and Recommendations

The section has been doing useful service in introducing
students to the scientific information available in other countries
by teaching of French and German for a very long time and Russian
more recently. Many students of the Institute, who have gone ahread
for further studies, were considerably helped by these language
courses. Recognising the imprrtance of Russian as a language of
science, the course in Russian was also introduced in 1964-65 and
was made compulsory in 1965-66.

With the present standards of teaching of English in the
country and the dwindling importance that is being attached to the
language, the Institute recognised the need for appropriate teach-
ing programme as a part of the Institute training and tock some
conerete steps in this direction since the mid 1960s. The scheme of
assistance is designed primarily to improve the communication skills
of scholars in English with particular reference to writing of
scientific/technical reports and articles with clarity and precision
and to provide opportunities for speaking on scientific subjects.
The Institute should be commended for early recognition of this
problem and for the positive steps it has taken.

We understand that, since 1968, the new entrants to the
Institute were being assessed for their proficiency in the English
language. Those considered below a satisfactory level are being
required to follow a course of instruction in English.

We note that, instead of simply continuing as a teaching
section, the Fnreign Languages Section has also undertaken a few
research oriented problems.

We note with satisfaction that this section is engaged
in the preparation of a hand-book of English for scientists. It
will serve a useful need in teaching English language to the
students, nnt only in the Institute, but elsewhere also.
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We recommend a sum of Rs. 1.00 lakh fcr developuent of the
Language and Phonetics Laboratory and obtaining other ancillary
eoguipment required for the purpose. The Department of Electrical
Comnunication Engineering can be of considerable assistance in the
development of this laboratory.

7.20.5 Financial Implications

Phonetics and Language laboratory ¢ Rs. 1.00 lakh.
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7.21 LIBRARY
Te21e1 Relevant Statistics
51, . Increase in
No. Particulars 1956-195711969-1970 percentage
1.[ Total collections 53469 | 142151 265%
2.| Additions/year 1450 9500 655%
3.| No. of books in the
collection 19204 56758 295%
4ol No. of periodicals
titles 820 1740 210%
5.| No. of series publica-
tions titles 55 201
6. No. of users 520 1200 230%
6a} Outsiders with permit N.a. 365
Potential outside users more than
1000
7./ No. of Readers/day 75 196 260%
7al No. of materials issued
per day 52 252 484%
8.| No. of seats 80 250 310%
9.} No. of reference queries Nn.a. 4840
10.| Inter-Library loans:
items received - 64
items sent - | 7
11.| Staff 17 29 230%
12.{ Recurring grants for
books and periodicals Rs.45010 |Rs.450000{ 1000%
1%.| Total library grant Rs.86500 |Rs.627550%  725%
14.} Building area 10000 sg.|50000 sg.
ft. ft. 500%
15.| Stack area ) 18000
Reading area ) 8023 82 110400 392%
Current periodicals Room ) : 3000
| 31400
sg.ft.
16.| Lverage number of volumes
bound/day n.a. 2500 to
2000 per
year
17.|Back log of binding work - 5000 |
' volumes i
| (approx. ) ’

¥ Includes establishment and item (12) above for books and periodicals.
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7.21.2 Highlights

The Library moved to its new building constructed out of
the University Grants Commission grant at a cost of Rs15.75 lakhs
in 1965. There has been a substantial increagse in the acquisition
of beoks and periodicals, as also the number of users of the Insti-~
tute Library. The Institute Library gradually increased its working
hours to 14 hours a day. During the examination time, the Iibrary
roens are open till aid-night.

The Library has, with its limited resources, undertaken
the preparation of bibliographies and reading lists and also initi-
ated current awareness serviGe and issue of weekly list of recent
additions. With the association of the Indian National Scientific
Documentatien Centre, the Institute has brought out a catalogue of
gerials in the Library. In order to obtain greater efficiency in
uanagement of service; the Library also introduced cardex system
for registration of periodicals. In view of the very large pile up
of back volumes needing binding, plans are under way to expand the
bindery.

7.21.3, Prdphsals

It is proposed that the future programmes should be more
service based. In arder to achieve this goal, the Library proposes
spending more money for the acquisition of books end periodicals and
filling up the vacancies of staff sanctioned under the Fourth Plan,
so as to consclidate its existing facilities and to improve its
resources and services.

Financial

The financial jmplications of these proposals
are to the extent of Rs. 46.40 lakhs over a five-year period;
of this, Rs. 24.00 lakhs is ear-marked for books, Bs. 19.54 lakhs
for periedicals, Rs. 1.36 lakhs for series publications and the
balance of Rs. 1.50 lakhs for binding and other activities.

7.21.4 Review and Recommendations

In the growth of an academic institution, library plays
an impnrtant role. It is, therefore, important that the growth
¢f the Library should be planned to keep pace with the growth of
the departmental activities. The procedures should be modernised,
so that speed with efficiency is built into them. By and large,
it would appear that the management of the Institute Library is on
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eonservative lines. We feel that it should be more modern, designed
to respond continuously to the growing needs of the Institute.

We understand that under the norms of the bniversity Grants
Commission, the budget of the University Library should be at least
6% of the University budget. In the Institute, it forms about 4%
of the total operating budget and we feel that there is need for
greater funding at the Institute with a view to optimising the library
service.

We would like to mention particularly the desirability of a
larger measure of responsibility being given to the Library for all
acquisitions approved by the Library Committee and would reccmmend
reorientation of purchase procedures where necessary.

There is a considerable back-log of bindery work and steps
should be taken to augment bindery facilities.

One of the important functions of a modern scientific
li¥rary in a research institute is doesumentation work and reprography.
While a small beginhing has been made in this direction with the help
of the Indian National Scientific Documentation Centre, the Institute
has to go a long way before it can respond to the needs of the scien-
tific community. We, therefore, recommend a nucleus of staff in
order that the Institute Library can function more effectively in
rendering service in documentation and helping research students and
workers. For reprography, however, either the service or the poten-
tial of the Regional Centre of the Indian National Scientific¢ Docu-
mentation Centre located on campus, should be fully utilised.

We recommend the acquisition of micro-films and micro-
film readers, where possible, and provisicn of reprographic faci-
lities in association with the general graphic arts facilities of
the Institute.

In the matter of books, generally speaking, the cost per
year is increasing by about 10%. By the nature of its requirements,
the Institute needs to order more of series publications which are
comparatively expensive. Taking all these factors into considération,
we are of the opinion that there must be an increase in the expendi-
ture for books and journals. We have elsewhere recommended that the
budget of the Library for acquisitions should be increased, so that
it reaches Rs. 8.00 lakhs per year by 1974. Thereafter, there should
be an increase of 5 to T% provided every year during the next five
to ten years to account for continued increase in prices of books
and journals. We further recommend that the Institute
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exercise discretion in the choice of books and develop inter-library
loan services t0 obtain mptimum and economic serviece to its staff.

Most of the individual departments at the Institute have
separate sub-libraries which play a useful role. We feel that the
Institute Librarian should be closely associated with the running
of these departmental libraries.

We have néted the part that is being played by the Senate
Library Coumittee: We feel that this committee can be nore
effective. The close involvement of the academic staff in the work
and development of the Library is essential for the success of the
Librayy. We hope that such continued involvement will help the
library in modernising itself and offering better library services.

We recommend a non-recurring grant of Rs. 1.85 lakhs for

elearing the back-log of binding work, provision of additional
seating facilities for readers and shelwing space.

7-21.5 Financial Implications

To clear the back-log of binding Rs. 50000
Additional seats for readers Rs. 35000
Shelving space Rs. 100000

Total Rs. 185000
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Iist of Members of the Court and the Council, whose views
were obtained through correspondence

Prof. H.N. Ramachandra Rao

Dr.
Mr.
Mre
Dr.
Mr.
Mr.
Dr.

B.L. Shanthamallappa
R.K. Kathju

X. Santhanam

D.C. Pavate
Ramakrishna Hegde
A.K. Banerjee
Sudhir R. Sen Gupta

1ist of persons other than the Members of the Court, the
Council and the Staff, whose views were obtained through

correspondence

Air Cdr. V. Ganesan
Prof. P.J. Madan

Mr.
Dr.
Mr.
Dr.
Dr.

Ravi L. Kirloskar
B.K.R. Prasad
A.G. Pai

Amarjit Singh
G.N. Ramachandran

Prof. R. Narasimhan

Dr.

B.R. Seth

Prof. B.D. Tilak

Dr.
Dr.
Dr.
Drl
Dr.
Dr.

C.N.R. Rao

X.5.G. Doss

S.N. Anant Narayan
M. Manohar

P.S. Mene

K.L. Joshi

Prof. P.V. Indiresan
Prof. R. Natarajan

Dr.
Dr.

D.P. Ganguly
P.K. Katti

Prof. Santi R. Palit

Dr.
Dr.
Dr.
Mr.

k.R. Hattiangedi
T.R. Anantharamaa
G.B. Ramesarma

C.¥. Ramachandra Rao
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APFENDIX B

LIST OF PIACES VISITED BY THE REVIEWING COMMITTEE

19 January, 1570

20 January, 1970

2C January, 1970

22 Januvary, 1970

11 Pebruary,

12 Pebruary,

18 PFebruary,

19 February,

20 February,

21 February,

1970

1970

1970

1970

1970

1970

Electronics & Radar Development
Establishment, Bangalore

Vetional Aeronautical Laboratory
Bangalore

Bharat Eleetronics Limited
Bangalore

Industrial Estate
Rajajinagar, Bangalore

The University of Agricultural
Sciences, Bangalgre

Indizn Institute of Technology
Madras

Christian Medical College aﬁd
Hospital, Vellore

Indian Institute of Technology
Delhi

Nationzl Physical ILaboratory

Delhi

Tata Institute of Fundamental
Research, Bombay

Indian Institute of Technology
Bombay

Bhabha Atomic Research Centre
Bombay

11 Lpril, 1970

Dr. Kamal visited the Institute of
Radio Fhysics & Electronics
Calcutta.




SESSIONS HELD BY THE REVIEWING COMMITTEE AT BaKGALORE
14 - 24 January, 1970
12 « 14 PFebruery, 1970
17 - 22 May, 1970
26 -« 29 May, 1971
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Iist of persons Interviewed by the Reviewing Committee

A.

B.

BANGALORE

Dr. S. Ramaseshan

Students' iLdvisory Council

Indian Institute of Science

Managing Committee Members

Indian Institute of Science Gymkhana

Dl“- BiK‘R‘ Prasa-d
Prhf, K. Sreenivasan

Dr. G.N. Ramachandren

(presented two schemes to the committee

(i) 5-year integrated M.Se.,

students;
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course for talented

(ii) inter-disciplinary courses at the graduate

and the doctoral level)

Shri A4.G. Pai
DELHL

Dr. V.K.R.V. Rao
Dr. Nag Chaudhuri
Dr. Atma Ram

Dr. S. Bhagavantaau
BOMBaY

Dr. Vikram 4. Sarabhai
Prof. M.G.K. Menon
Dr. G.B. Ramaszrma
Mr. P.XK. Kurup

Mr. H.S5. Kolkarni

Mr. B.N. Sibal
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APPENDIX D

List of departmentel reports, memoranda, inter-disciplinary projects,
etc.

Director's Report
Departmental Reports:
Applied Mathematics
Biochemistry
Poreign Languages
Tnorganic & Physical Chemistry
Mierobiology & Pharmacology
Organic Chemistry
Pnysiecs
Aeronautical Engineering
Central Instruments & Services Iaboratory
Chemical Engineering |
Civil & Hydraulic Engineering
Electrical Commnunication Engineering
Eleetrical Engineering
' High Voltage Engineering
Industrial Management
Intemal Combustion Engineering
Mechanical Engineering
Metallurgy

Library
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Inter-disciplinary Projects:

Solid State Electronics &
Materials Science

Molecular Eidlogy
Bin-engineering

Coordinated Meghanics

Fipancial Statenents
(1955+56 to 1970-71)

Memoranda/Representations
Students' Advisory Council

Indjan Institute of Science

Hon. General Secretary
Institute of Science Gymkhana

Mr. P. Varadarajan
II Year B.E. student

A B.E. Student
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APPENDIX E

REPORT FROM PROF. M.M. SHEMYAKIN

L]

The Indian Institute of Science (Bangalore), one of the
most important scientific centres of India is a unique institution
comprising a complex of departments and laboratories working in a
variety of fields in the natural and technical sciences. dis a
rule, the departments and laboratories are mamned by a capable staff,
headed by major scientists. 4ll these are sufficient grounds for
welcoming the Inter-diseiplinary Project of the Institute, which
deals with seversl broad and stressing problems and for expecting
much sueecess in this endeavour. Of the problems involved, the
reviewsr feels coupetent to pass judgement on two, namely:

'Molecular Biology!

'Bio-engineering'

The approach to these problems as described in the paper
on the projeet is as a whole scientifiecally sound. However, with
regard to 'Molecular Biology', the necessity has been overlooked
of concurrent study within the IISc of the physics and chemistry
of biopolymers (primarily proteins and nucleic acids) without which
it is impossible to foresee any significant advances in most of
the problems proposed by the Institute in this area (the plamed
use of only X-ray analysis is cuite outdated, since there are now
a large variety of physical and chemical techniocues for studying
bio~-polymers in the solid state and in solution).

In the area of 'Bio-engineering', the proposed plan does
not include study of biological systems, in particular, biological
membranes, whose investigation should parallel the study of model
and artificial systems.

In order to obtain the fullest reward from the inter-
disciplinary studies in the 1ISc¢ a number of other pre-requisites
should be fulfilled.

1. The I.I.Sc., should be equipped with first class instru-
ments systematically brought up to date. Since sophisticated
scientific ecuipment is in general very costly, it is feasible

to concentrate such ecuipment in a special instrunents departuent
under the direct supervision of the Director of the Institute
rather than to have it distributed among the various departments
and laboratories. Such instruments will serve the needs of all
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the other divisions. The IISc. has alnost no such eguipment at
present and without it, it is very difficult to make major progress
in the planned directions.

It is also highly important to considerably strengthen
the now existing Central Instruments ILaboratory in the IISc.

2. Successful developaent of inter~diseiplinary probleams

is pmssible only by correct guidance and coordination of the
efforts of sufficiently high level groups of scieéntists working

in the various departments and laboratories of the I.I.Sc.,
otherwise problems attacked will be isolated more than coordinated
and more of a particular than fundamental nature, so that it will be
difficult for the I.I.Sc. to become one of the basic centres in
India dealing with the frontier problems of médern physico-chemieal
biology. This, therefore, stresses both the necessity of a firm,
guiding hand on the part of the Director and Senate and of suffi-
ciently proficient groups (systematically reinforced by valented
youth) in those departments and laborateriss that are working on
the interedisciplinary problems.

3 Since both inter~disciplinary problems discussed here are
intimately related with a number of areas in biology not touched
upon in the I.I.Sc., it is feasible to carry out the study of the
former in clese consultative and perhaps even c¢ollaborative contact
with existing biological centres in India. With respect to mole-
cular biology, one might expect especially fruitful contacts with
the Bio-physics Tepartment of the Madras University and the Tata
Institute of Fundamental Research (Bombay) and also with the
Neurochemistry laboratory of the Christian Medical College (Vellore).

- et o
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LAPPENDIX F

REPORT FROM DR. W.H. PICKERING

During the past week I heve had. the opportunity of
visiting most of the departments of the Indian Institute of Science,
the Bharat Electronies Itd., and the National aeronautical Ilabo-
ratory. Based on this admittedly btrief experience, the following
comments are submitted.

T Role of the Institute within the Indian Education
. Systemt

The Institute has played an important role in the develop-
ment ef scholars in science and engineering for many years. In
view of the recent expansion of the Indian Institutes of Technology,
as well as the growth of the total university system, and various
engineering schools, it is necessary to review and clarify the role
that the Institute will be expected to play in the future.

To be effective, the Institute should continue to
emphasize research training of highly cualified and motivated
students. This means that the student body should be limited to
approximately its present size and that the mjor acadenic programs
should be higher than the bachelor degree. It also means that the
staff should be competent to select and direct research programs
of the highest quality. In order to attrazet and hold such staff,

a proper working environment, including modern and convenient faci-
lities, instruments and shops is essential. It is also important
that working regulations be held to a minimum, and that adequate
funds be available. \

In view of the growing national resources for both
graduate and under-graduate instruction in science and engineering,
it is essential that the.Institute strive to become 2 "center of
excellence" in all that it undertekes.

Students who graduate from the Institute will be employed
in government, industry or the educational system. Because of
rapidly changing conditions in the country, it is essential that
the Institute carefully evaluate the needs of these three sectors
of the economy and adjust both its academic and research programs
to reflect these needs. Industrial liaison has traditionally been
an Institute policy. With the rapid development of "high techno-
logy industry" in the nation there is both the opportunity and
the reguirement for increased liaison if the needs of industry
are to be met.
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In other words, the Institute should graduate students
who can do good researchi, who have o broadly based education in the
fundamentals of modern science and technology, and who can work
in all sectors of the Indian economy. Indis will change rapidly in
the next few decades. Science and Technology will catalyze this
change. Students from the Institute should be able to provide the
leadership to government, educatien and industry in applying science
and technolsgy t0 the problems of India. They may nct make major
contributions te the problems of to-day, the graduates of the I.I.Ts
will undoubtedly do that, but they will be needed to formalize and

8lve the problems of tomerrow.

2. Development of the Institites

The ideal location of the Institute, in one of India's
most charming cities, is a valuable asset in attracting faculty
and students. However, the physicel facilities must be of a
reasonable standard. Since many of the laboretory buildings are
0ld and out-moded, and since faculty and student housing is limited,
the Institute undoubtedly suffers by comparison with some of the
newer Institutions. ZPlans for extensive additions and inprovements
to the facilities should be implemented as soon as possible.

4 complete medernization of facilities will require air-
conditjoning in many arecas. If this camnot be provided at the
time of comstruction, plans should be made so that later addition
of air-conditioning is a simple matter. Similarly, modern
research experiments and eouipment frequently need uninterrupted
power supply for long periods of time. The modernization of the
facilities should recognize this fact with special attention paid
to internal wiring and with special power station to Institute
transmission line and sub-station considerations.

Research ecuipment at the Institute is freoquently 1i-
mited and not up to modern standards. This means that meny experi-
ments cannot be conducted, or that the research scientist or
engineer must spend his time building an instrument which is
commercially available. While a certein amount of ecuipment build-
ing is essential for the development of a good researcher, it
would in fact be better if the student learned to build new
tfpes of ecuipment; or used existing ecuipment in novel ways.
Again, the Institute suffers in comparison with the newer I.I.Ts
whieh have received large amounts of eguipment through the foreign
aid pregrams.
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~

The equipment problems can be solved by the provision of
foreign exchange to the Institute. Foreign aid can also be pro-
meted, and would be of value, but a more direct approach would be
to allow the Institute sufficient foreign exchange to accuire the
specific items of ecuipment which the research staff deems necessary.

Buildings and ecuipment do not make & successful insti-
tution; an excellent staff is also needed. In my contacts with
various staff members, I met some who were very impressive and
other who were less so. However, I have great confidence in the
present Director, under whose leadership I feel the Institute
will attain a2 high level of excellence in its faculty. Because of
the history of the Institute and its graduates, it is clear that
tharer is already a tradition of excellence upon which to build.
Given the encouragement of support for new facilities, the Insti=
tute should encounter ne problem in attracting the most promising
staff,

hs far as students are concerned, the Institute appa-
rently has large numbers of applicants seeking admission and is,
therefore, able to be quite selective. It is essential that the
Institute continue to be selective so that the academic program
is not held down by poor students. Again, the Institute's tradi-
tion of excellence is the principal magnet which will attract
guality students from all regions of India. It might be well, at
some future time, to give consideration to expanding the "all-
India" make up of the student body to include students from
neighboring countries.

The academic program should be developed by the faculty
to meet the broad objective of producing research scholars who
are alert to the needs of India. It does seem to me that there
is a need for more inter-disciplinary instruction, more inter-
changing of students from one department to another and there is
also a need for uniformity in the reouired course work for '
research students.

B Management of the Institute

The problem of managing a research establishment is
largely one of attaining the correct coupromise between the
freedom of action demanded by the research scientist and the
necessity of living within boundaries established by finances,
law and the general policies and objectives of the organization.
In the case of the Institute, the Director is well awarec of the
problems involved and is nmaintaining an excellent climate for
research within the constraints imposed upon him. There are
other areas, however, which reguire further comment.
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The Institute appears to have too many departments, each
of which develops its own program and individuality. It would be
more effiecient tc recrganize the departments into fewer units and to
emphasize total Institute objectives. Students should be admitted
tc the Institute rather than to a department, and each should find
essentially the same over-all rules applying to his area of study.
It is understood that the Director has made suggestions along these
lines. I recommend that his suggestions be acted upon as soon as
possible. The inter-disciplinary research programs proposed by the
Director should alsc be enccuraged.

At our meeting with the Council on February 14, I was
pleased to note the understanding they displayed cf these problems.

4. Relations between the Institute and Industry

Although the Fcunder stressed that the Institute should be
alert to the needs of industry, the fact is that industry employs a
srelatively small fraction of the graduating students. This reflects
the situation eurrently existing in India, namely, that industry does
not at present need a research-oriented staff. However, with the
current development of "high technology industry", change will come
very rapidly. The Institute shculd, therefcre, etrive t2 Broaden itp
base of working relations with industry. New ideas should be explored.
The short courses geared to industrial needs should be expanded to
the extent that the faculty finds possible. Industrial engineers
and scientists should be invited to the Institute tc hold seminars and
give leetures. Industrial Committees should be formed to advise on
research programs. The Industrial Ccnsultancy program should be ex-
panded. In this connection, some concern was expressed regarding the
acceptance of industrial funds at the expense of other resources.
To encourage a closer relaticnship with industry, the Ministry of
Education and the University Grants Commission should allow the
Institute to receive industrial grants without prejudicing its cther
gources of financial aid. 4t the same time, the Institute must be
aware that support by industry for a particular area will not auto-
matically continue at government expense when industri.” iupport
ceases. It must alsc be a2lert tc the danger of allowing industrial
support tc dominate the program to the point that it becomes un-
balanced.

In the final analysis, the ultimate objective of the
Institute must be the education of students in the complete
spectrun of engineering and science skills, while at the same time
keeping before them the specific nseds of India.
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APPENDIX F-1

SUPPLEMENTARY REPORT FRCM DR. W.H, PICKERING

Following my brief stey at the Indian Institute of Science
at Bengalore, I had an opportunity to visit 1.I.T-Kenpur, I.I.TT
Delhi, I.I.T-Bombay, National Physical Laboratory and Tata Institute
of Fundemental Resecareh. 4s a result of these contacts, 1 would
like to supplement my previous remarks.

In the past the Institute of Seience has been almost unigue
in India in its ability to develop top flight engineers and scientists.
There is no reason to doubt its abjlity to continue to be a major
national resource. To do so, however, it must reoeive adequate )
financial support. The I.I.Ts, with their new buildings and foreign
assistance, are tending to dominate the technical education field.
sctually, India needs both the I.I.Ts and the I.I.Sc to educate the
large number of engineers and scientists which will be required to
bring about the technclogiecal modernization of the country. There
is also need for a number of highly competent research scientists
and engineers to lead the country beyond simply copying what has been
done in the industrialized countries. The traditions established
at Bangalore should continue to make it the principal source for these
men,

In my previous report I emphesized the need to modermize
both faecilities and equipment at the I.I.Sc. My visits to the I.I.Ts
and to TIFR convinece me that India has the resocurces for such moderni-
gation as evidenced by the TIFR which was built entirely with Indian
resources. Foreign aid can be an advantage, and I.I.T-Kanpur has a
great deal of equipment supplied by U.S. aid. It seems to me, however,
that 1t should not be necessary to seek this kind of blanket support
for I.I.Sc except for specific facilities, instruments or programs
such as, for example, the intomation Centre developed with Soviet help.

At present there is a modest amount of new construction at
I.I.8c and plans have been drawn up for considerable more. These
plans should be supported. Many of the existing buildings are badly
out-dated for modern scientific research projects. These should be
modernized, if it can be done economieally, otherwise the buildings
should be completely replaced.

_ Various departments have submitted requests for new
instruments and apparatus. In general, I support tiese requests.
ﬁowever, in view of the costs for modern instruments, major
instrunents at the Institute should be controlled by the Central
Instruments and Services laboratory. This would have two
objectivess: first, it would avoid unnecessary duplication
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of expensive instrumentation, and second, it would insure that
available instruments are properly maintained and utilized. With
this arrangement, it would be essential that Central Instruments
and Services Iaboratory adopt the proper "service" attitude. un
instrument lying on the shelf is of help to no one. Instrument
costs are justified only by their use. Central Instrumerts and
Services ILaboratory therefore, must be concerned with seeing to
it that instruments work properly and are used in active research
programs.

With regard to the objective of extending inter-discip-
linary work at the Institute, the move towards a smell number of
divisions is clearly helpful. However, care should be taken to
ensure that the existing trend towards highly individualized
departmental reouirements is not exaggerated when the Institute is
divided into only five divisions. This problem can be alleviated
by appropriate changes in present regulations. For example,
students could be admitted to the Institute rather than to a
division. Uniform rules could be established across all divisions,
and students could be recuired to take courses from divisions
other than their own.

Inter-disciplinary research projects wmay prove diffi-
cult to establish unless staff from one division actually transfers
to another division, or unless the inter-diseciplinary project is
set up as a new and separate organization. The Ilatter move is
appropriate if the inter-disciplinary project is a specifie piece
of applied research. In the United States several technical
universities have established separate laboratories to carry out
applied research in close cooperation with the parent institution.
These have sometimes grown into activities larger than the parent
organization as in the case of the jet Propulsion Iaboratory which
is now several times larger than Caltech. The wotivation for such
growth has usually been a request fron the Federal govermment to
solve a specific set of problems which cannot effectively be
accomplished by either industry or government. It is not necessary
for I.I.Sc., Bangalore to plan for eny such large activity; however,
serious thought should be given to searching for an appropriate problem
on which to focus an inter-disciplinary rescarch program. after the
imrediate problem has been eclved, the inter-disciplinary tcam will be
available for further research, either pure or applied.

If an applied research project activity is to be under-
ﬁaken, the funding wmust come either from industry or government.
In order to maintain the proper acadeaic environment it is much
better to have the finances supplied by govermment. This has
been the normal practice in the U.S.i. Inmwcent years sone
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criticism has been levelled at acadeaic institutions which have
taken on significant projects of 2 classificd nature for the
Defence Tepartment. I do not know whether such projects would pose
2 problem in Indian Universitiesy. But I believe it would be well
"to be warned of the potential difficulty.

Industry should support other kinds of work at I.I.Sc. in
my previous report I suggested a nunber of ways in which relations
with industry might be expanded. I believe such a relationship is
important, both for the I.I.Sc and for industry. It is essential
for Indian Industry to develop a greater appreciation for the
value of research and for the contributions that anh institution
such as I.I.Sc Bangalore can make. If this cannot be made clear to
industry, Indiz will never develop its own technological capability.

One of the shortcomings of Indian students seems to me
to be their lack of "Practical® engineering and science experience.
They have =2 repatation for being intsrested in theoretvical and
abstruse problems, and of not wanting to participate in real experi-
nental work. 4ssuming that this is indeed the case, the I.I.Sc
and the I.I.Ts should be concerned with the nature of the labo-
ratory experience given to the students, and the manner in which
the laboratory courses are comducted. Experimental thesis
research topics should be emphasized and the student should be
required to do much of the work with his cwn hands. Only by
wide scale development of the practical approach can it be given the
"status™ required for general acceptance by the students. Until
graduating engineers and scientists are prepared to undertake
practical engineering and science problems, India will have
difficulty in developing the technological resources necessary
for the modern State. Although the I.I.Sc plays a somewhat
different role than the I.I.Ts in emphasizing research oriented
graduates, it cannot neglect this problem of practiczl training
as a part of advanced education.



STAFF IN POSITICN 1970-71

ACADEMIC STAFF

|

Other Total Sup~ Total
SI. Department/Laboratory/ Zsot. - scademic | (Col. 3 |porting | (Col. 7 +
No. Section Prof., Prof. Lect. Staff to 6) staff Col. 8)
1 2 3 5 6 7 8 9
1 Central Instruments & Services 1 2 5 13 21 26 47
2 Applied Mathematics 1 6 5 3 15 4 19
3 Physics 4 6 1 4 15 19 34
4 Biochemistry 4 7 6 5 22 22 44
5 Inorganic & Physical Chemistry 5 2 5 10 22 22 44
6 Microbiology & Pharmacology 3 1 3 4 11 14 25
7 Animal House - - - - - 5 5
8 Orgaenic Chemistry 5 2 1 7 15 20 35
9 Chemical Engineering 3 ) 3 4 16 26 42
10 Aeronautical Engineering 4 g* 6 16 34 43 77
11 Civil & Hydraulic Engineering 5 5 8 3 21 32 53
12 Intemal Combustion Engineering 2 5 2 7 16 38 54
13 Mechanical Engineering 4 6 9 12 31 81 112
14 Metallurgy 2 4 9 2 17 21 38
15 Electrical Communication Engg. 7 3 6 6 22 27 49
16 Electrical Engineering 3 5 9 5 22 32 54
17 High Voltage Engineering 2 6 4 2 14 29 43
18 Industrial Management T 4 2 4 1" 7 18
19 PForeign languages 1 1 2 3 7 3 10
20 Director's Research - - - - - 2 2
21 Library - - - - - 42 42
22 Administration - - - - - 107 107
23 Services & Maintenance (includi
Central Stores & other service2§ - - - - - 186 186
24 Amenities (including Dispensary,
Hostel, Staff Club, Guest House) - - - - - 96 96
Total - 57 79 86 110 332 904 1236

¥ Includes one Flight Instructor

ATPEIDIX G

vLy
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APPENDIX H
STUDENTS $STRENGTH AS ON 31 MARCH 1971
' Other |- j
Department/ A
Sl. ) P.G. Fellows |Fellows
E. .E. Total
No, laboratory/|B.D. \M.E.| . IResearch\, t. telcsim,ucc | TOF®
Seection
etc..
1 Central Inst.
& Services - - - - - - -
2 Applied
Mathematics - - - 6 - 4 10
3 Physics - - 18%| 10 1 17 46
4 Biochenistry - - 6 28 1 18 53
5 Inorganic &
Phy. Chem. - - - 27 - 9 36
6 Microbiology
& Pharma. - - - - 4 6 18
T Animal House - - - - - - -
8 Organic
Chemistry - - - 7 1 14 22
9 Chemical
Engineering - 33 - 23 1 15 72
10 Aeronautical
Engineering - 57 - 17 - 8 82
11 Civil & Hyd.
Engineering - 45 - 20 - 8 T3
12 Internal Com-~
bustion Enggi - 27 - 10 - - 37
14 Metallurgy 76 35 - 12 - 3 126
15 Elec. Comm.
Engineering 89 39 - 13 - 2 - 143
16 Elec. Engg. T4 44 - 7 - - 125
17 High Voltage
Engineering - 19 - 7 - 2 28
18 Ind. Manage- !
mert - - 13 7 - - 20
19 For.languages| - - - - - - -
Total 239 (354 | 37 | 220 8 107 965

* M. Tech.
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APPENDIX I
WORKING EXPENSES FOR 1970-71 BIOCK & PIAN .
(fctuals + Commitments)
%;i: Dept/Llab./Section i Consumables Eouipment Others Total
1 Central Inst. & Rs. Rs- Rs- Re-
Services 48,970 9,940 19,625 78,535
2 Appld. Maths 1,584 | 1,664 6,962 10,210
3 Physics 56,451 | 53,846 | 12,911 1,2%,208
| 4 Biochemistry 70,175 % 4,175 | 9,096 84,046
5 In: & Phy. Chenm. 43,981 i 14,271 i 10,818 69,070
6 Micro. & Pharm. 39,998 16,422 | 9,035 65,455
7 Lnimal House | 26,013 1,896 | 1,247 29,156
8 Organic Chemistry 58,376 ! 13,076 8,861 80,913
9 Chemical Engg. 70,754 34,263 15,745 1,20,762
10 heronautical Engg. 67,4539 18,754 46,777 1,33,070
111 Civil & Hyd. Enag. 794752 38,740 20,812 1,39,304
12 Int. Comb. Engg. 74,890 15,847 5,447 96,184
13 Mechanical Engg. 71,246 4,826 18,810 94,882
14 Metellurgy 65,213 34,003 16,326 1415,542
15. Blec. Comn. Engg. 69,222 30,038 14,368 1,1%,628
16 Elec. Engineering 62,064 36,753 14,271 1,13,088
17 High Voltage Engg. 66,419 23,927 9,115 99,461
18 Ind. Management 2,810 5,406 5,011 13,227
19 Foreign languages - 1,405 4,658 6,063
20 Director's Research 34533 3,213 | 372 7,118
21 ILibrary 2,404 - 5,34 4559 5,436,963
22 Services & Main—
tenance 1,022,266 49,716 |10,39,501 12,11,48%
23 Amenities 66,014 20,777 59,913 1,46,704
24 General Academic
Research provi-
sions - - 9,18,133 9,18,133
25 administration - : - ' 4507,4€2 4 30T 4262
Total ? 11,70,274 E 453%,558 ;32,05,835 48,087,667
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APPENDIX J
ABSTRACT SHOWING THE PLINTH iRiaS OF BUILDINGS
Buildings Plinth irea
Sq. Ft.

1. icademie Departments 7,04,472

2. Library 60,112 |

3. Hostels ‘ 2,425,613

4. Houses 75,411

5. Others - such as Serviees,

smenities, etc. 1,02,436

A}
3

Total 11,68,044
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ACCOMMODATION AVAILABIE (INCLUDING ALL CONSTRUCTIONS

UNDER IV PLAN)

i
4
!
|

Existing, including

Uliizate area

5], ] those under i as at the end
No. Dept/Iab/Section construction of IV Plan
Carpet Area | Plinth Area Total
8g. ft. sq. ft. Plinth Area
1 Central Instru- 5q- Tt
ments & Services 22,702 28,377 28,377
2 Appld. Mathematics 14,272 17,841 17,841
3 Physics 324523 40,651 40,651
4 Biochenistry 19,749 24,686 26,686
5 Inorganic & Phy-
8ical Chemistry 31,808 39,761 39,761
6 Microbiology &
Pharmacology 15,286 19,108 19,108
7 Animal House - - -
8 Organic Chemistry 21,972 27,465 27,465
9 Chemical Engg. 29,134 36,398 40,398
10 Aeronautical Eng. 47,937 59,922 59,922
11 Civil & Hydraulic
Engineering 49,016 61,270 62,486
12 Internal Combus-
tion Engineering 29,362 36,702 36,702
\
13 Mechanical Engg. 79,812 99,765 99,765
14 Metallurgy i 33,820 42,276 42,276
: 15 Blectrical Comm.
Engineering 36,686 45,858 45,858
16 Electrical Engg. 45,614 57,017 57,017
| 17 High Voltage Engg. 34,617 43,271 43,271
18 Industrial Management 8,098 10,113 10,113
19 Foreign Languages 5,420 6,775 6,775
Total | 5,57,828 | 6,97,256 7,046,472
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LPPENIDIX K

Institute requirements of Fouipment as recommended
by the Committee

Rs.
1. P4 RT -~ 4.
Commnon Eouipment as a
General Facility 2,60,00,000
20 P 4& R T - Ba
Specialised Equipment
for various groups 1,25,35,000

TOTATL .. 3,85 ,35 ,000
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PLuBT « &

COMMON ECUIPMENT i8S A GENERAL FACILITY
FOR ALL DEPLRTMENTS




1.1
1.2
1.3
1.4

1.5

1.6

1.7
1.8

1.9

1.10

4 BSTRALACT

RESELRCH ECUTPMENT
EIECTRONICS

MICROSCOFES AND CAMERAS
FABRICATION EOUIPMENT

INSTRUMENT TEST &
CLLIBRATION ROOM

SOLID STATE ELECTRONICS
& MATERIALS SCIENCE

BIO-ENGINEERING §
MOIECULLAR BIOLOGY

COMPUTER CENTRE

GRAPHIC ARTS FACILITIES

CENTRAL STORES ~ for building up
Inventory (General Rs. 5 lakhs +
Electronic Stores Rs. 2 lakhs)

The cost estimates are approximate.

TOTAL

equipment listed is acquired.
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Lmount
Recommended
Rs. in lakhs

60. 00
45.00
30.00
22.00

60.00

5.00
22,00

4.00

7.00

260,00

It is important that the
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S1. . ] Number
Yo. Description of the Equipment required
$
1.1 RESE.RCH EQUIPMENT
1. Powder X-ray Diffractometer
+ Pluoresgcent attachment 1
2. Far Infrared PFourier Transform
Spectrophotometer 1
3. Single Crystel X-ray (Semi-automatic)
Difractometer with attachments 1
4. TLiquid Helium Plant & Intense Magnetic
Field Equipmeunt 1
5. Ieak Detector System 1
6. Integreting Micro Densitometer 1
7. ILiquid Seientillation Counter 1
8. Electron Microscope 1
9. Hilger Manual Spectropolarimeter
Range 190-655 mu 1
10. Spectro Fluorimeter 1
11. Centrifuges:~
a) hccessories for existing Analytical
Centrifuge (Mlcrocomparator &
U.V. Opties) 1 Set
b) Preparative Ultra Centrifuges
(Beckman) 2
¢) High speed refrigerated Centrifuges 6
12. Ultraviolet Spectrometer -
Non-recording 3
Recording 1 4
13. Infrared Spectrophotometer 1
14. lossbauer Spectrometer (partlg to
be fabricated) 1
15. Lyophilizers 3
16. Potentiostats 2
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Si.
No.

Description of the Equipment

Number
reqguired

17.

18.

13.

20.

Instron type Universal Testing
Machine for studies on Materials

Czerny - Turher Double Manochromator
with wave nuaber drive, grating
goniometer cells and cell holder
assembling -~ Thermostating and
essential spare parts and photoelectric
spare parts and photoelectric detection
system and power supplies and recording
system.

-

Ruby~Laser with pecessary ancilliary
equipment.

Fabrye~Perot Interferometer with
pressure scanning arrangement and
photomultiplier detection and
recorder assembly.

Total cost about Rs. 60.00 lakhs

Amount Recommended Rs. 60.00 lakhs

21.
22.
23.
24.

25.

1.2 EILECTRQNICS

Frequency Synthesizer (0-500 M c¢/s)

Frecuency Counters (0-200 M ¢/s)

Digital Voltmeters (varying renges)

Electronic Desk Calculators

Eouipnent for Signal amalysis:i-

2) Wave analyzing and recording equipment
covering the range from audio to
microwave frequencies

b) Spectrum analyzing, recording and

calibrating eouipment (for octave

band analysis and constant per
cent bandwidth analysis)
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S1. N . Number
No. Description of the equipment required
¢) Correlation and Signal analyzing
equipment with auxiliary units
for time delay, etc. 3
26. High speed Oscillograph Recording
Cameras Y 3
27. Signal Generators covering audio to
microwave frequency ranges 1 set
28. General Purpose Recorders:
a) Fast Recorders (preferably strip
chart with 0.25 sec. response 8
b) High speed General Purpose Strip
Recorders - single charnel 13
¢) Multi chennel strip Recorders 15
29. X-Y Recorders 12
30. Tape Recorders (D.C. & F.M.)
for resesrch) 2
31. Cathode Ray Oscilloscopes
(Tektronix - Fast) 547 15
32. Storage C.R.0. (Tektronix) 7
33. Sempling C.R.O. 2
34, Vibration Generating and Control
Equipment 1
35. Transdueers and Sensors covering
the amplitude and frequency ranges
of interest 1
%36. Real~time digital and analog data
analyzing equipment 1
37. Instrumented vehicle for mobile data
collection and analysis 1
38. High Pressure Equipment 1

Total cost about Rs. 45.77 lakhs

saount Recommended Rs. 45.00 lakhs
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Sl. . . Number
Yo. Description of the Bquipment © required
1.3 MICROSCOPES LND CAMERLS
39. Metallographic Projection Liicroscope . 1
40. Mieroscope for high temperature work
41. High speed camera (Fastax),
40,000 frames/sec. 1
42. Ultramicrotome 1
.43, 16 m Cine Recording Camera and
Projector 1

Total cost about Rs. 5.00 lakhs

Amount Recommended Rs. 5.00 lakhs

1.4 FABRICATION BQUIPMENT

44. High Precision Machines (for Central
Fabrication Facility)

(a) Precision Iathes

(b) Instrument Milling #achine

(¢) Instrument Shaping

(@) Ultre High Speed Drill

(e; Cylindrical Grounding Maehine
Instrument gear hobling machine

(g) Centering Lathe with Bed Cap

Profile cutting machine

Wiredrawing machine

Carbide Tool Grinder & Laser

Precision Planing Machines

Small jig borer

Wood routing machine

Machanical Press (50 Tons)

Precision engraving machine

Spot welding machine

Swaging machine

Equipment for precision machine shop

H-

T

AAA/\/\E}\A/\/‘\/\/\
N e Nt Mgt et N e i s N

Q- o B

H

Total cost about Rs. 30.00 lakhs
amount Recommended to Rs. 30.00 lakhs




CENTRAL INSTRUMENTS iND SERVICES IABORATORY

Description of the equipment

1.5 Instrument Test & Calibration Rooa

1.

2.

10.

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

Primary standard cells

Standard set of precision resistors,
capacitors, potentiometer and inductors

Kelvin & Wheatstone bridges (Precision types)

Frequency Counters
Platinum Resistance Thermometer

Universal Ratio set for checking
potentiometersy resistors and bridges

Power Factor Calibrator

&.C. Calibrator, ».C. Voltage and
current standards.

Type 549 Tektronix or 564 & Plug-in Units

AC/DC Thermal Transfer Voltaumeter
(Hermadh—Engelhard)

Standard of Frequency
Standard Signal Generator, H.F. & L.F.
Impedance Bridges
Precision Sound Level meter
Distortion iinalyser
Electrometer amplifier
Digital Noise Generator
Pulse Generator

A.C./D.C. Meter Calibrator
Variable FPhase Generator
Low Freguency Generator

Digital Oscillator

186
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23. Sweep Signal Generator
24. VH F Signal Generator

25. Standard Cuartz Thermometer

Instrument Pool & Eleetronic Component Store

26. Punctional Amplifiers ~ High Impedance,
Low Noise, High Gain, Bandwidth Selective etc.

27. Power supplies of various types

28. Tield strength meters

29. Pico-Ampers and Coulomb Meters

30. Conventional types of meters (AG/DC)
31. Spectrophotometers

32. Strain guage Bridges

33. Precision Electronic Components Store

Total cost about Rs. 22.00 lakhs

Anmount recommended Rs. 22.00 lakhs
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1.6 SOLID STATE BELECTRONICS & MATERIALS SCIENCE

30

4.

10.

1.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

Description of the equipment

Atomic Absorption

Optical SEpectrograph ARL or OQuanta
UV Spec or similar

Accessories (like High temperature
Khudsen Cell) for Mass Spectrometer

Activation analysis (Multichannel
Analyser and Neutron source )

Clean Room facilities

Chemical Taboratory faecilities for
analysing and preparation

X-ray micro focussing

Iang Camera for X-Ray Topography

High temperature X-Ray Camera

Vacuum crystal growth apparatus

High pressure crystal puller (for compound
semiconductors) and hydrothermal crystal
growing apparatus

Epitaxial reactor

Diffusion furnace

Electron beam melting furnace

Crystal cutting, grinding, lapping polishing
Ultrasonic dicer

Ultrasonic cleaning equipment

Welder for encapsulation

Brazing (Induction, R.F.)

Photomask alignment eguipment

Students metallurgical mieroscope - 15 Nos.
I R Microscope

Angstrometer



24. Research microscope with multiple beam
attachment for domain structure studies

25. Infrared monochrometer

26. Perkin-Elmer calorimeter for specific
heat measurement

27. Plasma torches

28. Rotary and diffusion pumps and measuring
gauges

29. Vacuum evaporation unit

30. Tetrahedral anvil and associated high
pressure equipment

31. Capacitance bridges

%32. Dielectric test set (micrcwave)
33, Electromegnets (6" dia)

%4. Electromagnets - 3 Nos. (4" dia)
35. No - break power supplies

/

36. Voltage stabilizers, Rectifiers,
Power supplies, etc.

27. Oscilloscopes, electronic bridges,
Power supplies, recorders, etc.

38. Polishing Wheels 3 Nos.

39, Specimen mounting press - 2 Nos.

40. Heat treatment furnaces

41. Ovens 0-300¢C -\é Nos.

42. Hydraulic Press - 5 ton capacity 1 No.
43. Mechanical Press

44. Sintering furnace

45. © T Machine 10 ton capacity

46. Hardness testers (a) Vickers (b) Rockwell

47. Testing machine for plastics, rubbers, etc.

48. Impact testing machines
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49.
50.
51.

52.

53.

54.

56.

190

Vacuum Induction furnaces
1000 Cycles, 15 kw - 1 No.
High FPrecuency, 20 kw - 1 No.

Vacuum fusion furnace (for refractory
naterials)

Testing equipment for creep and behaviour
at high strain rates, similar to Instron Unit

Dialatometer - 2 Nos.

Hain freguency induction furnace - 250 Kgs.
Special materials of construction for
preparative work like very pure metals

and compounds, refractive like pure

fused quartz, zirconia, thoria, etc.
(To be stocked)

Total cost about Rs. 60.0C lakhs

Amount Recommended Rs. 60.00 lakhs




1.7 BIO-ENGINATEING

10.

11.

Description of the Edquipment

Past rise time storage oscilloscope
for recording transient response of
voltage across menbrane

Folarcgraphy Unit - complete with
oxygen electrodes and azicro-electrode
for oxygen -~ 50 numbers

Circulation Thermostats

Circulation pumps, incubators, colorimeters,

zas density detectors, thermal coadictivity
cells, polythene uerbrane and special membranes,
A.C. voltage stabilizers, variacs and other
electrical meesuring instruments, other
accescories necessary for gas density detectors,
thermal conductivity cells, and other accessories

. Digital Voltnmeters

Thermistors, resistors, transistors, Nixic tubes
power suprliers, VIVM's,pump to slowly inflate the
cuff miniaiure lamps, photo-ccudrctive cells,
caoppers, wide angle lens etc.

Autonmalyser

Equipment for studying physiolcgical functious
lik» cardiovescular and respiratory systems,
central nervous systcm, etc, in experimental

animale.

Spectrophctometer with recording attachment
for enzyne ate studies

Cxygraph for measurement of oxygen absorption

Oxyieler for measurement of atmospheric oxygen

Total cost about Rs. 5.83% lakhs

Amount recomienied Rs. 5.00 lakhs

for botn the projects i.e. Bio-

Engipecring and Mcleculer Biology
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1.8 MOLECUTLAR BIOLOGY

9.
10,
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

Description of the Equipment

Chromatographic tanks

High Voltage Electrophoresis

- =20 Freezers

Refrigerators
Cold Roon
Fraction Collectors

U.V. monitoring for frection
collegtors

200 litre fermentor

Isco density gradient fractionator
Electrofocussing equipment
Pressure dialysis apparatus
French Press

Flash evaporators

Gyratory shaker
Refrigerated baths
Incubators

Sigma metering pump
Autoclave

1Bench centrifuges

Sonic disintegrator

Phase contrast microscope

Total cost about Rs.

192

Number
required

12

1

4.09 lakhs

Anount recommended Rs. 5.00 lakhs for

both the projects i.e. Bio-Engineering

and Molecular Biology
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s . Number

Description of the Bquipment required
1.9 COMPUTER CENTRE
On-line-Units
(a; Input/Output Remote Terminals 5
(b Analogue/Digital Converters
(o) suto-Plotter
(d) Mag-Tape Units 3
(e) Mag-Disc. Units 2
(£) Visual Displey Units 1
(g) 64-K Core Storage Module
Off-line~Units
(n) IBM 029 Punches 4

Total cost about Rs. 22.00 lakhs

Anmount Recommended Rs. 22.00 lakhs

1.10 GRAPHIC ARTS FACILITIES (GENERAL FACILITY)

Xerox Machine with accessories 1
Cost about Rs. 3%.00 lakhs

Amount recommended Rs. 4.00 lakhs
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FART -8

SPECTALISED EQUIPMENT FOR VARIOUS GROUPS



LBSTRACT
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;i: Department/Section Recﬁgzzgzed
Rs. in Iakhs
1. Inorganic & Physical Chemistry 6.00
2. Organic'Chemistry 4.00
3. Biochenistry 3;00
4e Physics 5.50
5e Mierobiology & Pharmacology Iaboratory 2.50
G. Lpplied ¥athematics 1.0
7. Poreign Iangusges 1.00
8. Internal Combustion Engineering 3.00
9. Aeronautical Engineering 16.00
10. Metallurgy 15.00
11. Electrical Engineering 10.00
12. Mechanical Engineering 10.00
13. Civil & Hydraulic Engineering 10.00
14. High Voltage Engineering 12.00
15. Electrical Cormunication Engineering 10.00
16. Chemical Engineering 10.00
17. Industrial Management 1.00
18. Dispensary 1.00
19. Librery 1.85
20. Animal House 0.50

TOTAL

v St s = e e
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1. DEPARTMENT OF INCRGANIC & PHYSICAL CHEMISTRY

b
Description of Equipment rgziixe':d
Atonmic Absorption Unit
(for the analysis of
trace elenents present
in rocks and minerals) 1
Electron Spin Resmance
Unit (to be built with
the help of Physics
Department ) 1
Equipment for measurement
of relaxation periods 1

Amount Recommended ¢ Rs. 6.00 lakhs




2.  DEPARTMENT OF ORGANIC CHEMISTRY

197

g Number
Description of Equipment required
CHN inalyser, Model 185
Hewlett~-Packard 1
*
C~1024 Tine Averaging Device
-attachnent for Varian
NMR HA-100 D 1
Varien - Aerograph Moduline 1868-4
Analytical and Preparative Gas
Chromatograph 1
Dupont 280 Liquid Chromatograph 1
Photoelectric Polarimeter 1

Amount Recommended BRs. 4.0Q lekhs

* This is an attachment to the NMR Spectroscope which was

recently acquired by the Institute as a central facility.

It is expected that the need for this attachuent will be
felt in about 5 years. Funds for acquiring this accessory

should be obteined from the cenmtral resources.



3.  DEPARTMENT OF BIOCHEMISTRY

198

Deseription of Equipment regE?BEE
Photoelectric colorimeter 4
dutomatic Fraction Collector 6
Ultraviolot Scanning Unit 2
Turrox Homogenizer 1
Virtis Homogenizer 1
Raytheon Sonicator 1
Gilson Automatic Cuvette Changer 1
Auto Gamma Counter 1
Oxygraph 1
Microcomparator 1‘
Electro Focussing Equipment 1
Zeiss Stereomicroscope 1
Ice Flaking Machine 1
iAccessories for Zeiss FMO
Spectrophotomer with TIC 1
Plate Analyzer Attachment set
Single Pan Balences 6

Amount Recommended

Rs. 3.00 lakhs
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4.  DEPARTMENT OF PHYSICS

Description of Equipment

Xlystrons, wave guides and microwave
components

Gratings alone (for visible and ultra-
violet and for the Infrared) for
instrumentation

Infrared detectors with ancillary
equipment (Solid State and Golay Cell)

Electron Multipliers E.M.I. and Bendix

Research Microscope (Interferometric and
phase contrast)

7-Decade Potentiometer (RUBICON)

Tenperature Recorders and measuring
devices

Minor measuring equipments and spzcial
couponents and materials like fused silica
tubes, high temperature materials, zlectronic
components, cryostats for low temperature

vwork, geared motors, potentiometers,
micsoovoltmeter, electronic null detector, lock--
in-emplifier etc.

High field magne?d

Amount Recoimended .« Bs. 5.50 lakhs




5. MICROBICICGY & FPHARMACOLOGY IABCRATORY

200

Number
(3 . ] n ..

Description of Bguipment required
Fluorescent Microscope Leitz 1
Dark Roow Asccessories for
autoradiographic studies
Reseerch Binocular Microscope
with FPhotographic accessories 1
Sonic Disintegrator 1
Metler P. 1200 direct weighing Balance 1
Radiometer for pH measurement and
titration 1
4dr Pressure Pump & Soil seive shaker 1
Reller drums & spinner flasks and
other specislised epparetus 1
Inoculation chember with glasc
partitions and facilities for
complete sterilization, eir .
conditioner and germicidal lawmps L.5,
High Voltage Electrophoresis 1
-20°C Freezers 2
Refrigerators 3
Fraction Collectors 8
U V Monitoring for Fraction
Collectors 2
200 Iitre Fermenter 1

sdmount Recommended

ow o

Rs. 250 lakhs




6. DEPARTMENT OF AFPPLIED MATHEMATIGS

201

Amount Recommended .s

Rs. 1.00 lakhs

7. FOREIGN LANGUAGES SECTION

Description of Equipment rg:ﬁgi:d
Hifimultiple tape copying unit 1

Hi-Fi. Main Conscle Unit with

multiple connections and controls with
16 Nos. gsubsidiary Units for individual
booths

Arzount Recommended .o

Rs. 1.00 lakhs

8. DEPARTMENT OF INTERNAL COMBUSTION ENGINEERING

—— o ——

oy . Number

Description of Equipment required
True RMS Voltmeter 1
Electrical Dynamometer 1

Hydraulie Vibrator

Torque Meter

Aniount Recomiended .e

Rs. 3.00 lakhs
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9. DEPARIMENT OF AERONAUTICAL ENGINEERING

Nuamber
. N Baui
Description of Equipment required
Precision Milling Machine for
Workshop 1
V/STOL Wind Tunnel ‘ 1

Hypersonic Test Facilities
(Suall size tunnels)

Equipuent for Rocket Propulsion Lab.
Instrumentation for Guidance Iab.

Vibration exciters, pickups,
measuring and recording eguipments
etc. including an NAL built Digital
Ctrain indiecator

Photostress eouipnent for studies
on load diffusion cut-outs, joints,
composites, etc.,

Amount Recommended oo Rs. 18.00 lzkhs




10. DEPARTVENT OF METALLURGY
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C s . Nunmber

Description of Equipment required
Metallographic Microscope 1
Extrusion Press 1
Diamond & Tungston Carbide Die sets 1

for wire drawing set each

Recorders for Densitometer,
Microcalorimeters ete.

High Tension Unit for Field lon/
Electron Field Emission Studies

Ultra High Vacuum Unit for Thin
film studies & High Temperature

materials, vacuum components and
accessories

High Temperature Rolling Mill

Oscilloscopes, Vac. Tube VIVM
Dimmerstats, Voltage St.

High Current Transformers for
Eleetron Migration studies,
Electrometallurgy, Rectifiers
High Temperature Creep Unit

High Precision Potentiometer;
Galvanometer & Accessory for
Calorimetric studies, etec.

Quartz Spiral Bourdon Gauges, etc.

Flame Photometer

Electroplating equipment,
accessories & thermostating

Equipnent for Ore Dressing, Mineralogy, etc.

Equipment for Mechanical Metallurgy
Testing Iaboratories



204

Number

Depeription of Equipment required

Bquipuent for heat Treatuent
Laboratory

accessories for Spectrograph

Amount Recomnended .. Rs. 15.00 lakhs




17. DEPARTMENT OF ELECTRICAL ENGINEERING

205

Description of equipuent

High frequency alternator
High frequency measuring instruuents like

Voltneters, ammeters, power imeters, p.f.
meters inductance and capacitance

Furnace with different temperature zones & controls
Sealing arrangement
Hydrauliic press and dies
High Frequency furnace
Components for development of electronic flash tubes
Vacuun tube voltmeters
Transistorised power supplies
Pulse gererator
Audio Oscillators
Power supplies (0-300 V)
Time mark generator
Pulse generator -~ Low frequency
Phase anglemeter (digital)
Universal Valve tester
Paper tape recorder
4-D Converter

Couponents: SCR's ,FET's,UJT's,

Tunnel diodes, integrated circuits,

Nixic tubes, speclal courses, photo
diodes, high power transistors, etec.

Amount Recoanended .. Rs. 10.00 lakhs




12. DEPARTMENT OF MECHANICAL ENGINEERING

206

Deseription of the equipuent

Therac ccuple potentiometers
Aircompresbrs (cil free)
Temperature measuring devieces
Combustion equipuéent

High wacuum puaps

Electrcnic balanee

Platinua resistance therucmeters
Veduun & Pressure gauges
Couponents

Melting unitss eleectrio crucible furnace
Baleout furnace

Cell count apparatus
Potentiometer

Shell sand mixer

Core shaker

Iend mixer (200 Kg)

Moulding M/c

Magnetic vibrator

Thermal calorimeter, low tenp. bath
Resistance welding unit

Inert gas atiospheric welding unit

Testing equipment for welded cciiponents

-

Amount Reccimmended .o

Rs. 10.00 lakhs




13, DEPARTMENT OF CIVIL & HYDRAULIC ENGINEERING

o o i - -d

207

Description of the equipment

Instrumentation for cavitation tunnel
Dynanometer

Variable speed motor

Super high speed motor

Addition to the existing test cylinder plant
for vibration studjies

Pabrication for the teat frame
Vibration measuring instruments

Subsurface exploration and sampling
eguipument

Constant temperature and humidity rooms and
equipment for high pressure testing of soils

Equipment for soil structure identifications

hmount Recommended .. Bs. 10.00 lakhs




14. TDEPARTMENT OF HIGH VOLTAGE ENGINEERING

208

Description of the squipuent

Three testing transfcrmers, 500 Kv, 1000 Kva
contimuous

Lifting facilities for heavy test objects
Chamber for Pollution studies
Environmental chanbey

Ovens and humidity chambers

Furnaee heating elements

Tracking test equipment

Analytical instruments like PH meter,
Colorineter and Refractometer

Vaeuunn systens with associated gear
Electrometers
Crygenie thermostats and associated eontrols

€onponents for fabricating equipment and
ingtrunents in the Laboratory

Ultrasonic flaw detectar
Are chambers

Generators & capacitors
Measuring equipnent

For 2 MeV Van de Graff Laboratory:

a) Building with radiation shieldirg to

house the generator and associated
equipnment

b) 4ir conditioning plant for generator room

c) Instrunmentation for irradiaticn studies

Amount Becommended . Es.

12.030 lakhs
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15.  DEPARTMENT OF EIECTRICAL COMMUNICATION ENGINEERING

!

Descripticn of the eguipment Num?er
: requlredA

Two-tone .iF Oscillator 1
R.Fy Oscillators (300 >Hz) 2
A.F. Oscillators e
Distortion snalyzer 1
Loudness analyser 1
Vector Voltmeter 1
Noise figure meter 1
Bridges for measuring of RelL-0 elc. 2
Beat~frequency Oseillators 2
Sound level neter set 2
4.F. Spectroueter 1
Level reeorders with aecessories 2
Statistical distribution analyzer 1
Condenser mierophcones with adopters and

Proamplifiers ete. 5
Mierophone calibration equipment 1
Randcm noise voltmeter 1
heceleroneters and preamplifier set 1
Vibration exejter 1
Sine-random generator 1
Vibration meter 1
Vibration prograziier 1
Sound Spectrograph 1
Hi-fi-loudspeakers 8
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Deseription of the equipment rizz?i:d
Stereo record player 1
Impaect noise analyzer 1
analcg correlator for noise work 1
Universal filters 2
Decade anplifier 2
General purpose mierophones 10
bptical nieroscope 1
Ultrasonie cleaner 1
High resolution camexa 1
Electronagnet 1
250 W HF/VHF AM transmitter 1
Coumunication receivers 2
Instrusentation type CCTV 1
Ridged wave guide t;st equipuent
3.75 KMHz - 40 KiHz
Klystrons and other microwave tubes
Stroboscope 1
Pulse generators 2
Frequeney~response tracer 1
Audioueter 1

aspnount Recommended

Rs.

10.00 lakhs
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Description of the BEquipment
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Vapour phase chromatograph

Pulfrich refractometer

Surface Area measuring equipment

Porosimeter

Adsorptomat

Differential thermal analysis

Partiele size Analysis Apparatus

Sedimentation balanee

High pressure latent Heat of Vaporization apparatus
P V T Apparatus

High Pressure Compressor

J-T. Coefficient Apparatus

Vapour-pressure Determination Apparatus

Sehlieren {To be fabrieated)

Thermodynamic and transport properties laboratory
Process Development Laboratory i~

20 Litre reactors in stainless steel,
east iron and aluminium

Stainless steel tubular reaector
(1 £t. diameter and 6 ft. length)

200-litre storage tanks, stainless steel,
and glass lined

Rotameters (10 to 100 litres/hr.) for gas
and liquid flow measurements
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Description of the Equipment

- S e -

On-¢tream analyserss

(a) Non-solution type
(b) Solution type

Girculation pumps and thermostats
Separation Equipment
Blowers

Infrférometer

Cambined Interfercmeter and Schlieren

Pologpaphy unit with implantable
microglectrides for oxygen

Circulation Thermostats

Incubators

Calorimeters

Gas Densdty Detector

Tpermal Conductivity Cells with accessories

heC. Voltage Stabilisers

Process Control Equipments
Measuring, indigating, reeording and
transmitting equipment for different process
variables like temperature, pressure, level,
flow-rate, density, chemical composition etc.

Pneumatis4, electronic and hydraulic controllers

Accessory equipment for pneumatic and electrical
}nstruments

Control valves and valve positioners
Pneumatic-electronic tramsducers

Pneumatic Signal generators
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Description of the Bquipment

o

Electronic measuring and tesiing equipment,
like oscilloscope, vacuum tube voltmeters,
digital voltmeters, amplifiers etc.

-

Analog-~digital converters
Fluidic devices

Speecial purpose process control computers

A iin . " i

Amount Recommended .o Bs. 10.00 lakhs
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DEPARTMENT OF INDUSTRIAL MANAGEMENT

.

Description of the Equipment

Electronic time study device
Kymograph

10 Work Study Z2ilms
Maestrochrom timing device
Ergograph

Anemometer

Globe thermometer

Sling Psychrometer

Sound level meter

Photo meter

Respirometer

Bicyecle Ergometer
Eleetronic pulse counter
Continuous Stimulator
Action Analyser

Polygreph

Orthorater

Pnemograph

Discrimination reaction tester

16 mm. Projector for Seminar Hall
R.C.A. type with 2" lens spare
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Amount Recommended

Rs. 1.00 lakh




