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1 . C0Î 5Tia;UTI0!T Off THE BEVIEY/m CCMMITM, TMMj OP 

BEmMCE, Al̂ TD m im  OUTLIiro OF THE MODUS OBmAEDI

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

1.2 The Committee 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 
Science♦

1*2.1 The Committee consisted of:

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

Dr. 'B.Z, Bachhâ ’vat (Member)
Professor of Biochemistry and Director,
Neurochemistry laboratory 

Department of Neurological Sciences 
Christian Medical College & Hospital 
Vellore 4

Dr. A.K. Kamal (Member)
Professor and Head
Electronics & Communication Engineering 
Department 

Roarkee University, Roorkee, U.P.

Dr. G.S. laddha (Member)
Direct or
A.C. College of Technology 
Madras University, Guindy, Madras 25

ProfK *B . Menon (Member)
Head of the Electrooal Engineering 
Department

Indian Institute of Technology
P.O. Kharagpur Technology, Kharagpur <

Dr.S.R. Valltoil (Member)
Director
National Aeronautical laboratory 
Kodihalli, Post Bag No. 1779, Bangalore 17

Dr.A.R. Venm (Member)
Director
National Physical laboratory 
Hillside Road, New Delhi 12



Dr. W.H. Pickering (Adviser)
Ijdrector
Jet Propulsion laboratory 
California Institute of Technology 
Pasadena, California, U.S.A.

Prof. M.J. Lighthill, P.R.S. (Adviser)
Department of Applied l̂ fethen®.tics & 
theoretical Physics 

UiJ.-'̂ ersity of Cambridge 
S::iver Street, Cambridge, England

Proi. M.M. Shemyaldn, Sc.I), (Adviser)
M-mber, USSR Academy of Sciences 
Director, Institute for Chemistry 
erf Natural Products 

USSR Academy of Sciences 
m . Vavilove 52, Moscow, USSR

Shi'l &.H. Vaswani (Secretary)
]X'puty.Educational Adviser (Tech.)
MiniBtry of Education & Social Welfare 
Grovemment of India, New Delhi

1 *2*2 The terns of reference to the Committee weres

(i) to review the working of the Institute in all 
aspects as a centre of advanced studies and 
research in science, engineering and technology?

(ii) to advise on the broad lines of development of' 
the Institute, specially in regard to coopera- 

' tion between depai*tEients in the light of new
inter-disciplinary areas of science and tech
nology and on priorities of development; and

(iii) to make recommendations on any other aspects re- 
gardii^ the organisation and function and re
orientation of the Institute that are considered 
necessary for its fait«a*e development.

1.2.3 Committee held a preliminary meeting in Delhi on the
12th of December, 1969. Immediately after the preliminary 
meeting, all the Members of the Court and the Council of the 
Indian Iriatitute of Science, as well as eminent educationists, 
scientists and experts v;w-re requested to send their comments 
and, if necessary, to meet the Committee and discuss with
them regar^ng the future development of tlK Institute. A
list of Mei|t^rs of the Court, the Council and others, who sent
their coiimii'-̂ s, is given in APEEITDIX A.

1.2.4 The Committee first assembled at the Indian Institute 
of Science, Bangalore, on H  January, 1^70 and, during the 
course of the reviewj we obtained the vie-̂vs of the Director, 
members of the staff, representatives of the students, eminent 
scientists, educationists and others throu^ correspondence, 
personal ii;terviews and informal discussions •



1^.2,5 P̂he Connnittee met the Senate on 20 January and the i 
Council on H  February, 1970 in Bangalore and discussed the 
various pn/olems with then* The Coimoittee visited all the 
departm^ntfi of the Institirte, the library, the Mocbenical 
Engineering Workshop, the Central Stores, the Students’
Hostels^ the Gymkhana, the Staff Club, etc. Ths Oommittee 
also visited I&dras, Vellore, Delhi and Bonbay. Br. Kainal 
visited the Institute of Radio Physics and Electronics, 
Calcutta. The Corriraittee made visits to various indusiiries 
and institutions in Bangalore and other places. Humber of 
sessions held and the list of various places, industries and 
institutions visited are given in APPENDIX B and persons in- 
tervie'*-ed are given in APPENDIX C,

1.2 ,6  The authorities of the Institute, as well as the re~ 
presentati' .J of the various organisations at the Institute 
supplied Comnittee a number of documents, which are 
listed in iPIEIJDIZ D.

1 »2.7 The work of the CoEciittee was greatly assisted and 
facilitated by a series of i;:seful notes prepared by the 
Director ai:i reports from the departments and by menoranda 
submitted I f  the staff and student represe'itatives referred 
to above • They provided a, isost belpful backgro\jnd for tiis 
visits and discussion meetings. We are most grateful for 
the material.

1 .2.8 The Conimittee also had received many confidential 
replies from members of the Court and the Council, ex-students 
of the Institute and others, in response to letters addressed 
to them about tteir views on the work and the future develop- 
ment of the Institute.

1 .2 .9  wish to express our tlsinks to the Director for the 
hospitality extended to us throughout our stay at the Insti
tute.

1.2.10 'Ye ■ Iso msh to express our thanks to all the members 
of staff ajd the student bodies who assisted us during our 
visibs and discussions and for the objective manner in which 
tliey made leir representations and responded to mc-ny questions 
asked of tiem.

1.2.11 Ac'-demician ShemyakLn, Adviser to the Committee, was 
able to ccLie to India and visit the Institute and o'iher places 
with the Ocmmittee from 1-4 January to 21 Pebru.ary, 1970. Bis 
report is f;;iven in APPEKDIX E.

We were deeply grieved to know about the ui^timely death 
of Acaderaician ShemyakLn after his return to the U .3 .S .B . KLs 

contributions to the deliberations at the Committee drawing 
upon his vast and mature experience were most valuable not 
only in relation to the disciplines of Chemical and Biological 
Sciences, but also in relation to the wider perspective in 
which the work of the Institute in future was projected*



Psrcjff. Pickering was also able to come to India and 
visit the Iijstitute and other places with the Conralttee, from 
9 to 21 February, 1970. His reports are given in APHSIUDICES 
P & F-1.

We are grateful to the Advisers for their "valuable 
advice and association with the deliberations of the Com
mittee#

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

1.2.12 Finally, we express our appreciation of tho wrk of 
Mr.&.N. Vasvsani 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)

Sd/- 
(B.K. Baohhawat)

Sd/—
. Bamal}

SdA 
(G.S. laddha)

Sd/- 
(K.B . Menon)

Sd/- 
(S.R. Valluri)

SdA 
(A.E. Verma)



2.1 In 1896, the Pounder, J,N«Tata, conceiTQd the crea
tion of a research and teaching Institution devoted to ori
ginal investigations and post-graduate courses chiefly devo
ted to science and industry minly for the pronotion of the 
industrial and material 7/e If are of the country.

2*2 The Institute v/as founded in 1909 as an Insti’̂ mtion
of higher learning devoted to research and teach3.r^ in science 
and technology.

2.3 A succession of Reviemng CoriEiittees appointed by the

Governrijetit of India have helped the Iristitute in its develop
ment both in the cres.tion of an atmosphere and the spirit ox 
free enquiry necessary to intellectual activity and also 
given it the necessary guidance in maintaining close relevance 
to the n£*.tional development.

2a4 The main event which hwe had a bearing on the cha
racter of the Institute are given below:

2.4• 1 1910 - Scheme of organisation of the Insititutc

2. BRIEF HISTORY

The first Director, Dr. Morris Travers, proposed in 
1910 that the Institute be a homogeneous research and teach
ing iristitution devoted to pure and applied sciences v/ith 
interdependent departments, tald.ng special note of particular 
need,s of India*

2 .4o 2 1921 - The Pope Committee

The Gonnnittee, noting the relative scarcity of high 
calibre trainirig for research in India, stressed the impor
tance of placing increased emphasis on pure science for 
broadening the intellectual horizons. The Ccimriittee 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 origxna-1 investigations ae an object 
of the Institution,

2.4*3 1 931 ~ Trie Sewell Committee

The Committee suggested placing an increased bias towards 
those lines of research that had relevance to existing indus*- 
tries or mD.ght be expected to open up new ones in the country*
The Committee especially emphasised the All-India statie of the 
Institute and considered it distinct from universities.



2 • 4 ..4 1936 - The Irvine Coimnittee

The Comnittee suggested to the Grovernment to define 
more precisely the aims and objects of' the Institute and sug
gested that:

1, the aiia of the courses of instruction sliould
be prepai^tion of workers as investigators 
in science and technology; and

2. the research in pure and applied sciences
shou.ld have special enpbasis in those in
vestigations which v/ould directly benefit 
industry in India.

1948 The Egerton Cominittee

This-was the first post-independence review. The 
Cci23slttee noued the broad carxvras tha-t lead opened up and the 
role of the Institute in the harnessing of science in the 
fullest measure to solve the national problems and develop 
natural resoui’ces. The original concept of the Pounder was 
broad enough to embrace these challenges.

2*4*6 1 355 - The Ghosh Coirnnittee

The Committee considered the Institute's role to be. 
that of a higher techjnological institute principally con
cerned with the post-graduate teaching and research.

2«5 Authorities of the Institute

2a5*1 The Court, the Council, tte finance OoiTiiiiittee, the 
Senate and the two Faculties, name3-y the Science Faculty and 
the Engineering Pacultj’’, are nainly concerned with the admi
nistration, organisation and coordination of general acade
mic and other related matters,

2*5o2 The Court reviev\® the activities of the Institute 
annually and may make recommendations to the Visitor or to 
the Council, on matters relatir^g to the aims, administration 
and fimnces of the Institute.

2.5.3 The Council is the executive authority of the Insti
tute and is wholly concerned with tlie proper administration 
and management of the Institute*

2,5*4 The Finance Commd.ttee examines and scs^tinises the 
Institute 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 acadendc and related natters.

♦

2.5*6 CPhe Faculties function as advisory bodies to tte 
Senate. They initiate, formulate arid consider all the 
academic matters, itxjluding the formulation of courses, pro
grammes, adi-iissions, appointment of examiners and mafe re
commendations to the Senate.

2.6 Finances

2.6.1 Since 1956, the development of the Institute has been 
closely related to the Five-year Plans. (The Institute is 
financed by the G-overnnent of India and the University Grants 
Commission. The former provides the maintenance grant as
an average annual Block (non-plan) (for the five-year plan 
periods), while the Hatter provides the developmental grants 
which include ^11 the non-recurring expenditure towards 
buildings, equipment, etc., and also recurring expenditure 
on new pro;)ects sanctioned/approved din'ing the plan periods.

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

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 norml 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 from time to time and additional annual grants are 
made available to compensate the same.

2*6*4 The block grant given by the Government of India repre
sents the net average requirements, assessed after deducting 
“other 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 Governments, income from tuition fees, hostel 
and other fees, rents, etc.) 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 l^Hnistry of Edu
cation and the University Grants Commission jointly appoint 
Committees 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 CoioniLssion Act, the Commission wiU be solely respon
sible for both the developmental and maintenance grarrbs.
The Committee feels that this is a very necessary step.



3. SALIEIJO? FEATURE OF THE BTSTITTO GROTOH SINCE g?HE

lAST REVIEW

3.1 The last Reviewing Cbmmittee, i.^e•, the Ghosh Com
mittee, subnitted its report in April 1956.

3*2 In purauance of this report, over the last 14 ysars 
the areas of research and teaching have been changed. They 
h&.ve been transformed in a broad sense through an evolutionary 
process rather than by any quantum jumps#

3*3 The period 1956-61 ms nainly one of consolidation of 
the academic and research activities of the Institute.

3*4 In 1958, pursuant to the recommendations of the Ghosh
Committee, the Institute acquired powers to award degrees on 
being declared to be an institution of higher learning deemed 
to be an university under the University Grants Commission 
Act of 1956.

3*5 Some important aspects of the growth of the Institute
since A956 may be mentioned. Over the last 15 years, areas 
of research and training have been changed. The number of 
departments and sections functioning inclusive of the 
library - in 1956 was 17* In 1961, on the advice of an 
Expert Committee, the Department of Chemical Technology & 
Chemical Engineering was reorganised as the Department of 
Chemical Engineering. In 1963, the four Sections of the 
earlier Power Engineering Department were reorganised as 
Departments of Electrical Engineering, Mechanical Engineering> 
Civil & Hydraulic Engineering and H i^  Voltage Engineering.
In 1964j the Central Instruments & Services laboratory came 
into being. In 1965, on the advice of the Mudaliar Com
mittee on Bflanagement 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 and Pharmacology labora
tories were merged and reorganised as the Microbiology & 
Pharmacology laboratoiy. At present, there are 19 departments/ 
sections, inclusive of the library.

3*6 Figures 1, 2, 3 and 4 show the growth pattern in the 
number 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 Ulster's degree students  ̂
strength, whereas B,E. degree students* strerigth has remained 
essentially constant* Part-time Diploma Courses were dis
continued in the year 1965 and a Post-graduate Diploma Course 
vTas started in 1967* Significant additions have been made 
in the cadre of professors and assistant professors, as also
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lecuurers atid technical and research assistants from 1965 
onwards. Conferments of degrees show a substantial increase 
from 1957 to 1962 with a brief decrease in the confements in 

1964 on accomt of the reorganisation of the Master’s degree 
courses. The total annual conferments seen to have stabi
lised between 320 and 350 in the recent years. The number 
of publications i^ve continued to incree.se from about 180 
in 1957-58 to about 350 per year dui#ing the last 5 years*
It is noted that while there has been a decrease in the pub
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 around 1000#

3»8 The pyra-midal structure obtained earlier in the staff 
pattern was gradually changed by obtaining relatively greater 
increase in the number of senior staff at the level of Profes
sors and Assistant Professors since 1963* The follo^/ing 
table indicates the growth of staff a-od students In the 
various categoirles over the last 16 years.

GROTOH OF STAPP A W  STUDENTS IN VARI013S CATEGORIES 1955»iqT1

Academic & 
Scientific

Supporting Staff

Year staff upto 
Research/ 
Technical 
Assistants

Tech
nical

Adminis
trative

Mainte
nance

Total 
Support- 
ir̂ g 
staff

Total
Staff

Stud
ents

1 c. 3 4 . 5........ 6 7 8

1955-56 135 172 82 283 537 672 1 356
1956-57 137 183 84 284 551 688 401
1957-58 155 187 85 293 565 720 419
1958-59 158 201 94 299 594 752 630
1959-60 168 207 103 319 629 797 717
1960-61 193 215 109 318 642 835 791
1961-62 182 225 107 311 645 825 819

1962-63 166 240 114 313 667 833 820

1963-64 171 247 124 311 682 853 877
1964-65 180 252 133 3*15 700 880 855
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

1968^9 285 323 160 366 849 1134 921

1969-70 289 349 163 380 892 1181 991
1970-71 332 357 170 377 904 1236 965

Sanc
tioned

412 404 171 
________________  -

446 1021 j 1433
!
1000
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3*9 The out-put during 1956-1971 is as follows s

Number of research papers/publications: 4355
Ph.D.
•M.Sc* • • •
M.E.- *.•
Post-graduate Diploma 
B *E• . . .

392
188

1322
818

685

3«10 Among the other developments may be mentioned :

a) new material for instruction and modem methods
of instruction, testing and examinations;

b) efforts in the direction of introduction of
formal courses of instructions in most of 
the departments5

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

d) initiation of some inter-disciplinary projects;

e) some deliberate promotive steps to encourage
consultancy v/ork on the paii; 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 R&50000, which ims 
grown to Rs. 12*32 lakhs by 3I March, 1971 •
The iDastitute during this period undertook 
in all 103 consultancy projects, some of 
which 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 ^  hoc 
committees appointed by the Government/University Grants Com
mission to assess the J^stitute requirements. Given below 
are the details of the financial inputs and important recom
mendations of these ad hoc committees. This intervening 
period may be conveniently divided into two bloclcs: i .e .,
upto 1961 (Second Plan period) and from 1961-66 (Third Plan 
period)#

3a 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
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shovm in the figures already mentioned, 
sunnnary of the financial Inputs :

V/e give belov/ a

Position 

in 1955

Reviewing
Committee
recommenda
tions
1958

Posit i.on 
in 1 961

1« Finances (r;Upees in lakh;P)

Recurring Expenditure Additional

Staff salaries, etc. 
Working Expenses 
Scholarships

Rs. 16c73 
Rs. 11.64
Rs. 0,48

Rs, 2.60 
Rs. 1 .72 
Rs. 6.42

Rs, 23*89 
Ri 14.42 
Rs. 6*41

Total Recurring Ri 28.85 Rs. 10.74 Rs. 44.72

N on-r e curr im  
Expenditure

Rs. 30.21 
from

Schemes

Ri 31*00 
for five 
years sanc
tioned in 
1958

Ri 21.34
paid

2» Instrurnent Prbrica- 
tion & Central 
Instruments & 
Services labora
tory

Recommended 
by the 
Reviewing 
Committee

All depart
ments placed 
special 
emphasis on 
instrument 
fabrication. 
C .I .S .L . 
established 

in 1963-64.

3 . Discretionary Fund 
at the disposal 
of the Director

Recommended 
by the 
Reviewing 
ComTTiittee :
Ri 1.5 0
lakhs per 
annum 
(average)

A fund of 
Rs . 1.00 
lakh 
annually 
credited by 
the Council 

in 1957
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3»13 Tiie Thacker Committee appointed by the All-India 
Council for Technical Education recommended to the Government 
in 1961 that all post-graduate courses in Engineering and 
Technology should have two broad components :

a) acquisition of competence in analytical methods
and mathematical skills, knowledge in modem 
concepts of Materials Science, training in the 
use of electronic instn^mentation for research 
and rigorous trainirg 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 dissertation by the post-graduate students 
in engineering.

3»14 following these recommendations, all the post-graduate
courses at the Institute were reorganised into two-year 
courses• A salient feature of this reorganisation is the 
compulsory study of the core subjects, viz., Applied Idathe- 
matics, Ifeterials Science and Electronics/3jistrumentation,

3r15 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.
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Eqijip-
mi.ent

Sulld-
in^

Others
Grand
Total

Reiuaxlss

rlUpees :nj lAICHS

For reoriented 
M.E. degree 

III Plan|^oourses 39*23 12.48 20.00* 71.71 *Co]iputer

Grants 5 '̂Por Science 
Departments 19.38 7.35 22.57+ 49^30 +HosteI

Blocks
Total 58,61 19.83 42.57 121.01

Carry-over Com
ponent from III 
Plan and other 

lY Plan 5 earlier grants

K
Grants jj Additional 

Grants

79,93

57.91

58.75

61.34

18.52^

B8.88&

157-20

208.13

Total 137.84 120.09 107,40 365.33

Books Rs 8.80 lakhs
Inst. Rs 6.00 •'
11 KV Rs 3.00 "
Aug. W. Rs 5.00 "
OS/GH Rs 1.75 "
Health
Centre Rs 1.00 ”

Trans. Rs 0.45 ”
Tele. Rs 3.00 ”

Amen. Rs 1.00 "
P.ec. Rs 58.88 "

Staff & W.E.
11 K7 change
over

Rs 1 2 .1 7  lakhs

Rs 6.35 Iskhs 
Rs 18.52

Rs 88e88
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3*16 Block Grant; Subsequent to the Ghosh ConmdLttee reviev;, 
the Block Grants of the Institute have been paid as under' s

Period Actual grants

released 
Rupees in lekhs

1958-59 59.28

1959-60 57-18

1960-61 40.00

1961-62 44.39

1962-63 41.69

1963-64 60.62

1964-65 56.15

1965-66 67,17

1966^67 96.23

1967-68 104c':6

1968-69 119.06

1969-70 115*60

1970-71 119.14

For the years 1963-64 to 1965-66, the block grant was
paid by the University Grants Commission, but subsequent to
1965-66, the block grant was being paid by the Ministry of 
Education, consequent on the advice of the law Ministry that 
the University Grants Commission did not have the power to 
pay i^aintemnce grants to institutions which are deemed to 
be universities. The block grant for the period 1971-74 is 

yet to be ;fjbced. The requirements, however, are being 
assessed by a committee appointed by the Mnistry of Educa

tion, Rs7«00 laklis was given during 1967-68 towards the 
Central Stores and Rs1.35 lakhs during 1969-70 towards 
the expenditure on the Eeviewing Committee



IG

4 ♦ PACT-mL roopmTiQN ,  1970^.71

4.1 MCUMIES/lBPAIlTmiTS/PL^TCTICimL U1̂ 3?S

4»lf1 The Engineering ard Science Departraents, as v/el3. as 
the functional and other service units in the Institube pre 
given below :

I . Science I'aciilty II. En*fC-neerin.>? Pacultv

1. Applied ]\5athematics 1 . Aeronautical Engineering
r>eL̂ Biochenrtstry 2. Chemical Engineering
3 . Inorganic & Physical (includes Gas & Steam

Ghenils-try House)
4. Microbiology and 3 . Civil and Hydraulic

Pharmacology labo Engineering
ratory (includes 4-. Electrical Communication
Animal Hoiffie) Engineering

5 . OrgaixLc Chemistry 5. ELe ct rical Bnglne ering
6. Fnysics 6. High Voltage En/gineerin^

7. Foreign languages 7. Internal Combustion
Engineering

8, Mechanical Engineering

9. Metallurgy
10, Central. Instrimenfcs and

Services laboratory'-
11 . Indust rial Ifenagement

III* Other Unltn and Ser~vric9s

A • library'
2* Administration 
5# Services & Maintenance,

including Central Stores and 
other cervices

4-* Amenities, including Dispensary, 
Staff Club, Hostels, 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:

follows:
The position of Academic Staff as on 31 ♦3*1971 is aa

Professors

Assistant Professors 

Lecturers

Technical/besearch 
Assistants, etc.

Non-academio Staffs 

Grand 3?otal

Sanc
tioned

106 

A 26

134

412

1021

In Position

Substan
tive

Personal
posts

37 20

84 - 12* + 7

110

332 - 27 

904

+ 27

Over
all

57

79

86

110

332

1422. 1226

Note: Assistant Professors: 84 (-) 12^

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

Lecturers ; 101 (-13) **

The figure (-15) represents 15 Lecturers in Substantive 
posts now on promotion* Of these, 7 are on promotion 
as Assistant Professors (vide figure 7 aga .̂nst Assistant 
Professors) and 8 on promotion as Professors/I^ssoeiate 
Professors. These 8 lecturers and 12 A.ssistant 
Professors on promotion referred to above constitute 
the figure 20 under personal posts against Ixofessors.
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4*3 The nuciber of students is as follows

As on 31-3-71

B.E. 239

M .E ./k .Tech ./P .G.
Diploma 391

Research Scholars 283

Post-doctoral Research 
Fellows 32

Total C65

4*4 Total Recurritig Expenditure (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 5
Non-academic 5 Rs 5c81 lakhs

staff Rs2.57 i

Working Expenses Rs 48.07 lalrhs

Scholarships, Fellowships - 
expenditure incurred Rs 18.44 lakhs

Grand Total Rs 152.22 lakhs

:-wlse breakup given in Appendices)

Staff (as on 31-3-1970) Appendix G

Students -do- Appendix H

Recurring Ebcpenditure Appendix 
(Block and Plan for 1 970-71)

I

Accommodation Appendix Z
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5* REVIEW 

Ob.iec-fclves and early developments

5*1 In 1Sl5j 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 electric operators, mainly intent upon ma3d.ng 
a living for themselves, but a sort of nursery 
and training ground to inculcate 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,"

5*2 The objects clause of the Institute clearly reflects
these ideals and goals when it says that the main object is:

”to provide for advanced instruction and to conduct 
original investigations in all branches of knowledge 
and in particular in such branches of knowledge as 
are likely to promote the mterial and industrial 
welfare of India; 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 
v/hen the Institute was started sixty years ago.

5#3 In the intervening decades, significant changes have 
taken place in the country, especially the achievement of 
independence and following it, the country’s commitment to 
improve the lot of its people by the conscious application 
of the methods of science and teclmology for the developmers  ̂
of the nation*

5*4 It will be 3relevant to briefly mention the develop
ments that have taken place at the Institute during the last 
60 years s the educational challenges that 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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5*5 The first Director planned it as a homogeneous re
search and teachirig institution devoted to pure and applied 
sciences with interdependent departments, talring special note 
of the particular needs of India.

5*6 The Pope Committee (l92l) considered the Institute to
be unique in ctoraoter in India, It recommended that both 
instruction and original investigation 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 urJ-versities. The 
Institute, on the advice of the Irvine Committee (l936), 
sharpened its definition of its aims and objects; the courses 
of instruction should be preparation of workers as investi^tors 
in science and engineering; its research should place special 
emphasis on those investigations which directly benefit industry 
in India*

5:.7 The fourth review (Egerton Committee - 1948) was the
first post-independence review- The Ghosh Committee (l 955) 
suggested a more intensive use of the Institute facilities by 
larger number of students, building up certain technical 
facilities as central facilities and recommended th3.t the 
Institute should be empowered to award degrees.

REVIEW

5“>8 The present review is taking place after a lapse of
fifteen years. Over the \^arSy 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 educatioml 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.

5o9 With the benefit of periodical reviews, the Institute
has attempted to keep its v7ork relevant to the needs of the 
country as interpreted by the successive Coimnj.tteer. In 
interpreting the objects of its great Pounder, the Institute 
has attempted to strike a balance in the correlation of 
science, technology and industry. Of the four-fold character
istics of such a correlation, namely:

(a) definition of problems;
(b) application of existing knowledgej
(c) unfolding of nev/ knowledge; and
(d) application of the results;

the Institute has emphasise,! the third characteristic, though 
it has played a role in the other three as well with varying 
emphasis over the years.



5*10 The Institute has played an important role in the past 
in supplying iiaan-power for teaching and research in other 
institutions, research establishments, government organisa
tions and industries. For a very long time, the Institute 
has been looked upon as a main source of supply of highly 
trained persons« Among others, a good number of senior 
academic staff of the Institute of Technology and National 
laboratories were drawn from this Institute. It is important 
that the Institute continues to render service in this -v:i.tal 
area in the' future as well.

5«11 While the Institute has given a strong educational 
interpretation to its role under the objects 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 and the 
institute has been progressively increasing its assistance 
to industry. The inqoms fr<m the consulteincy service, 
while not high, has shown in recent years an upT??ard trend*
We are happy to note this trend and we commend the initiative 
of the Lastitute in nurturing this activity of industrial 
liaison.

5«12 The Institute has been attracting a highly talented 
student body. With a forv/ard looking and flexible academic 
prograjame, 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*15 For a projection of the Institute’s role into the 
future, we feel that it is important 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 character of modem science and tech
nology and the developments that 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 Jjostitute 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 l^ke transistors and integrated 
circuits would not be possible without the prior establish
ment of the scientific 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*

21
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5#15 Regarding the organisation of science, significant 
changes have taken p!lace in the country, Firstly, there is 
the science policy resolution, which the country had adopted. 
]ji the process of industrialisation, the nation is making 
conscious efforts to give the industries the benefit of the 
developments in science and technology. A number of science 
based industries in the public sector have been established, 
many of which are in and around Bangalore. There has been 
development of education in science/technology and also re
search in the Universities and Institutes of Technology.
A large number of National laboratories have been established. 
The Institute has to take note of this science environment 
in resetting sights for the future.

5a 16 In the above context, we note certain handicaps under 
which the Institute has been functioning.

5*17 Obsolescence of equipment

There has been a tremendous change Iti'tlcB requlTeiaents 
of research laboratories in the post*-v,ar years. V/hereas 
earlier, research jla.bo2ratories used to construct their own 
equipment, in post-war years instrumentation for research 
purposes developed to a very great extent and there are 
industries elsewhere in the world to produce them. On the 
other hand, in India research institutions were unable to 
build such equipment or buĵ  them from within or outside the 
country. There has, therefore, been a serious gap in the 
a*vailability 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 modem 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 eqijiipment 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 
expensive pieces of equipment diiplioation is to be avoided.
In fact, we feel that such equipment should be treated as 
common facility for the different user departments  ̂ We had 
discussions on this point w^th the Director and the academic



staff and we were happy that there was general agreement on 
these points j and the Birector has a,coordir!gly revised the list 
of equipment and has presented it in two parts, (i) specialised 
items of equipment, which would be housed in a separate 
laboratory as common facility; and (ii) items of equipment 
needed for individual department’s work. We generally 
accept the revised list and recommend that the amount needed 
should be provided together with the foreign exchange 
component. The requirements are assessed at Rs 260 3.ak3::s for 
the items coming as common facility and Rs 125*35 lakhs for 
departmental requirements. We would f ’jrther like to add that i 
may perhaps become necessary to locate some of the common 
equipm.ent in one oi- other existing departments as a mtter of 

convenience. However, their utilisation should depend upon the 
recommendation of the Useid’ Committee constituted to plan 
and organise the location and use of such equipm.ent. In 
general, we may add that a central building ccmplex for these 
specialised items of equipment would play the crucial role in 
the Institute growth in the Seventies, In a very real sense, 
this recommendation forms one of the core recomu-'endations 
of the Committee for the grovrfch of the Institute in the 
Seventies ^

5 » 9  Fabrication facilities

The fabrication facilities at the Institute at present 
are in a relatively run-doym condition. In view of the 
impoi'tance of buildisng as many items of equipment as possible 
at the Institute, ve consider that the provision of modern 
facilities for fabrication is of great 5,mportance. We have 
recommended that a sum of Rs 30 lakhs is to be provided for 
this purpose, with about Rs7*5 to RslO lakhs being used 
for establishing a precision machine shop*

Punctional regrouping: of Institute disciplines

5-rs20 At present, we note that the BLrector functions on the 
administrative side through the Registrar and on the academic 
side through the Deans one for the Faculty of Science axid 
one for the Faculty of Engineering. There is also the Senate 
comprising inter alia all Professors at the Institute. The 
Senate is the body concerned vd.th all academic policies.
The Director himself is un.der the general guidance and direc
tion of the Council and the Court of the Institute.

r'c21 III our discussions with the icLrector, the Senate and 
the Council, we felt tlmt the present structure was not viable 
for the task ahead. We understand that the Institute is 
cons:ldering the question of regrouping the various depr.rt- 
ments into divisions instead of two Faculties as at present«
We feel that this is a step in the right direction*



24

5*22 In the scheme now conceived, each di'^/ision nay have a 
chairman or a dean by rotation. V/e expcet that in general 
he will be concerned with coordination of the research and 
teaching prograinmes 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 tlBt 
the Director would be functioning through the Chainnen/Deans 
of the various divisions by the constitution of a cormrdttee 
of Chainren/Deans for overall operations . ?/e also recog
nise the need for a Dean of Students 7/elfare, so as to make 
the Institute a, closely knit corporate body* We conceive 
tiiat the students will now be admitted to the division with 
all the advantages it accrues to the student in respect of 
courses available to him and faculties for research instead 
of being restricted to one department only.

5«23 In the light of the proposed reorganisation of the 
Institute into academic divisions^, it would appear desirable 
for the Council to constitute a scteiatific advisory coxcjnlttee, 
including 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, v/e feel, be of 
great help in evolving more meaningful policies and proce
dures in matters pertaining to Institute administration.

5.24 We further suggest ttet representation may be given to 
all the Chairmen/Deans of the divisions on the Council of tl^ 
Institute,

5«25 While consolidati'jj^ the administration of the Insti
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 ?/ork is not inhibited.
We would lilce to suggest ttet the departments should be 
encoijtraged to spe3.1 out fairly clearly the financial impli
cations of the research projects that are to be undertaken 
by the various senior staff members in the rank of assistant 
professors a,nd 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 requirePxents 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 tj.me to time to carry on his work. We suggest 
tliat necessarjr laboratory space and supporting staff should 
necessarily be provided for all the senior members of the 
staff. However, in so far as the management of a department 
itself is concerned, v/e expect normal procedures of co.isulta-
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tion among senior staff to evolve policies and procedures 
will prevail. Such a decentralisation is essential in an 
academic institution devoted particularly to research.

5 "26 Given an efficient system of managenent, tho success
of the Institute would depend upon the availability and the 
efforts cf staff. The Institute is in the process of raald.ng 
a large number of staff appointment at the higher levels as 
a result of its recent development progranmies* We ?̂ ere 
informed that wherever practicable, joint appointments arc 
being inade. The success of such an experinierrt m il  depend 
on very careful selection and nBnagement»

Planned shift of emphasis towards physical and ehemical 
sciences

5*27 Till the early forties, emphasis in research and train
ing at^the Institute was primril;^’’ in the natural sciences, 
with engineering sciences occupyi.ng soraewtat lov^r priorityo 
During and immediately after World War II, new impetus was 
given to englr^eering sciences, with the establishiaent of nev/ 
engineering and technology departments. There were two 
development programmes planned from 1944 onwards, which while 
enlarging the activities of the science departments, esta
blished a number of new engineering departments at the Insti
tute. A nev7 balance was accordingly struck between the
different disciplines at the Institute as a result of these 
ezpansions. Research in Engineering thus received a fillip 
v/hereas strong traditions in research in the science depart
ments bad been W'.*ll established. Yfith conscious effoiiis 
made to build up research in engineering depaarbments 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 national programmes, the question to be asked is 
in v/hat ’«ay does the Institute continue to be imique and what 
can be done to nurture this uniqueness as a desirable trait •

5r29 The application of scientific methods of pursuit of 
knowledge to the problems of engineering research and teaching 
has been given emphasis at the Institute. This type of 
training has direct relevance to the creation of a scientific 
traditioni it furthers the desire of the nation for attaining 
self-reliance in industry, especially in modem science-based 
technology. We conceive that the Institute in its training 
and research programmes should specially emphasise long-term 
goals. The problems of the future will necessariJ-y be in the 
forefront of science and technology and would require excep
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tionally wide knowledge and ’background- It would obviously 
"be impossi'ble for the Institute or for any single institution 
for that matter, to plan and train all its students in any 
exhaustive manner. What is possible, however, is to excite 
the intellectual curiosity of the young minds so that they will 
be able to leam 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 component of the 
basic sciences. This would mean greater involvement of science 
faculties and greater attention to the resources of science 
faculties* As regards research, it is well-known that all 
modem technolo^ 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 involvCTient of engineering and 
technology faculties in the instruction and training programmes 
of science departments wherever possible.

5*51 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 wotild 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 goal 

and strive to continue to be a centre of excellence.

Orientation of teaching and research activities

Ph»D. progcammes

5*52 We have carefully gone throu^ the present practice 
obtaining at the Institute in its teaching and research pro
grammes. We feel that a reorientation with some distinct 
changes is desirable»

5.55 We note that a candidate for the l^h.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 t)eriod should be spent in course work related to the 
main and peripheral fields of his research, so thac instead 
of becoming a specialist in a narrow and restricted field, 
he turns out to be one who has a wider appreciation of 
related sciences«



5.34 Ib a certain sense, therefore, there is need for a 
pre-Ph.D. degree progranime after the naster’s degree pro- 
gracme, to make the Institute student a better Ph.D. student* 
An assessment of the student's suitability for continuing 
the Ph.D. degree progranine could then be made on conpletion 
of a year or more of course work in the main and at least one 
of the related fields. The related fields loay be taken in 
other departments so as to increase inter-disciplinary oijb- 
look#

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

IVjaster̂ s degree prograraiiBS

5*36 The Institute is offering three distinct master’s
degree programmes :

a) Master of Engineering degree by course-cum—
project v/ork in the Engineering Faculty only5

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

c) I.'Iaster of Technology degree by course-cum-
project work in Physical Engineering.

5*37 The Tech .programme is offered by the Physics Depart
ment only in the field of Physica 1 Engineering. We were 
informed that the degree is not a science degree in Physics 
nor is it a traditional degree in engineering'. V7e feelj 
however, that a measure of unifoimity should be obtained in 
designations of the degrees avi/arded by the Institute. We, 
therefore, recommend that all masters’ degree programmes in 
engineering and technology should be of two years duration 
comprising course work and research/pro;)ect work* Further, 
M.E, degree may be awarded to engineering graduates and M»Sc. 
(Tech*) degree be awarded to ulsters’ degree holders in 
sciences.

5*38 Ax 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 v,dde choice 
in the courses they propose to take. We highly commend this 
move of the Institute; it imparts greater flexibility to its 
toa-'shlog programmes. It also brings efficiency in the mana
gement of the intellectual resources of the Institute by pro
viding common courses for students from different der)artments 
wherever possible. We, however, suggest that care must be :
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exercised, so that the amount of effort required to teach 
courses is coramensurate with the n\;iciber of students taking 
the course,

5*39 endorse the Institute’s proposal to reduce the
students’ strength of Master’s degree programmes fram 400 to 
about 350.

Bachelor’s degree programiaes

5#40 The bachelor’s degree progrannne tad its origin in the
diploma courses offered during the earlier years in two sub
jects, namely, Electrical Technology and Electrical Communi
cation Engineering. Subsequently, a similar course in 
Metallurgy was started.

V

5*41 The continuation of the Bachelor’s degree courses at
the Institute had been debated on earlier occasions also. We 
too raised it in our discussions with the Director, the Senate 
and the Council and t̂ he members of the Faculties. We noticed 
that there ms oonslderable anoxmt of diveTsity in the î iews 
held by the Institute staff merJDers themselves. Among the 
members of the Reviewing Committee also there were different 
views. We, however, feel that if the bachelor’s degree 
programmes 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 tolct that conceptually the bachelor’s degree 
programmes provide a cross-over point to science graduates to 
become engineers. We, however, feel that with a considerable 
amount of flexibility available at the Institute, if the 
bachelor’s degree programme 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.

5.42 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 n©y consider this 
E&tter while deciding the future pattern of the under-graduate 
programmes.

Research

5*43 We had earlier stated that to be effective and to respond
to the national needs, the Institute must also reorient its 
research programme bearing in mind the various plan proposals 
as broadly outlined in the five-year plans. Unrestricted 
freedom that an academic institution generally conceives for 
itself and prefers is neither possible nor necessarily 
desirable in the present context of the Institute activity 
"'’here almost the entire funds come from the public exchequer.



It appears to U3 that nost of the research of Institute 
iiust be mere directed and specific. We believe that problen 
areas can be found in basic research and applied research, 
v/hicit are related to national aspirations. In general, 
while the Iiistitute staff should have a substantial amount 
of freedom in the manner of pursuit of research problems, there 
is a great need for rele.tir]g the activities of a division, and 
the choice of the problem areas for the division, so tkat they 
can have a larger relevance to ths country's economy and 
industry. Y/e reconm.end that the divisions pool their 
intellectual resources and identify the problem areas and 
relate them wherever possible to the five-year plariS,

5*44 In the present context, it is not reasonable to expect 
the Government to giv9 any specific guide-lines for research 
at the Institute. We note that most of the departments have 
current activities or can undertake further activities that 
are of relevance to the countiy’s plan proposals. The Ins
titute as a v;hole ii? involved in post-graduate education and 
scientific researcji and its responses to these plans should 
be as an Institute- To us it appears logical that in the 
Seventies and perhaps even in the Eighties, the Institute 
should lay stroTxg in these areas. For example,
the development of materials - both metallic and non-netallio 
- has a fundamental role to play in national growth. Every 
year new materials are produced by the scientists and used in 
nev/ ways by the engineers. In this activity, the scientist 
and the engineer have an im.portant role to play* Develop
ments in the chemical and biological sciences are turning 
out to be of direct relevance to the understanding of man 
himself . The problems of nutrition and health are vital to 
the well-beit^ of the nation«» It should be for the Insti
tute to plan and identify problem̂  areas of national interest 
which have long-term goals. 'fhe Institute has proposed 
inter-disoiplinary projects in Coordinated Mechanics, Materials 
Science, Molecular Biology and Bio-Engineering, bearing these 
probler/iS in mind. The efforts of the Institute in this di
rection can reach new frotrfciers.

5 <45 have seen some examples of -Uie multiplicity of
diverse research projects, which do not suggest any long-term 
plannii^g or show any coherence among themselves. We also 
feel that greater relationship should be achieved in the 
topics of research. We believe that one of the first tasks 
facing the faculty at the Institute is to initiate an active 
dialogue among themselves to redefine the short-term and 
long-term objectives. In this connection, we would also 
like to stress the need to assess tlie current research pro
grammes and close where considered desirable obsolete research

29
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programes of the Institute and initiate new areas of acti- 
vitjr in consonance with scientific and technological deve
lopments that are takj.ng place in the world. We note that 
the closure of t h e s e p r o g r a i i i n i e s  will hsve to be 
gradual,

5*46 V/ith the present intake of student body^ we do not 
envisage any requirement of staff.. Exceptional cases of 
recruitment nay, however, be considered very carefully* We 
also suggest thit when any senior staff is to be appointed, 
plans should be sinultaneously conceived for providing the 
appropriate facilities and the infra-structure for the staff 
to function effectively. We suggest that the Institute 
appoint through normal procedures outstanding people as and 
v/hen ttey become available. We, however, note that the 
Institute has made a small beginning in the appointment of 
visiting professors* This system offers exceptional 
opportunities to bring outstanding people from other Institu
tions and expose the students and the research staff to new 
disciplines and new v?a.ys of thinking. v̂e recommend a 
substantial increase in the visiting appointments at the 
Institute. This would be of particular relevance, especially 
in view of the Institute’s commitment to undertake and nurture 
extensive inter-disciplinary research programmes* As a 
corrolary. we also suggest that where major prograCTnes for 
which adequate facilities are not available, inter-institute 
collaboration may be soii^t by the Institute.

5«47 A strong point of this Institute has been its all-India 
cliaracter. Every effort should, therefore, be made to main
tain this character specie.lly by way of staff and students.

5c48 School of Autonation

We note that the Institute is actively involved In 
starting a School of Automation with some external assistance* 
We welcome this move. Automatibn in almost every avenue of 
engj.neering has come to play a key role. Much of modem 
technology would not be possible without application of Control 
Systems and Logic Devices.

5*49 Qrgg.nising ^nd strengthening centra.1 technical 
services & facilities

Given competent staff, a good student body and adequate 
vrarking expenses, the areas next in importance for efficient 
functioning of the Institute central services required are; 
a good library, a good central stores, modern workshop facili
ties and central instrumentation services. We note, ho?/ever, 
while the library is in a position to serve the needs of the 
Institute, neither the central stores nor the wrtehcp and 
associated facilities can be said to be up to the mark in
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their capability to render efficient service. ?/e, therefore, 
recoinip.end that their improyement should be undertaken on a 
priority basis.

5.50 Idbrary

A detailed report on the library, including the finan
cial implications is given in a separate section. 7/e note 
that a sum of Hs5«37 3-akhs is the e:5:penditure for the year 
1970-71 > V/e are of the opinion that considering the nature 
of acquisitions, both books and periodicals, this amount is 
inadequate. Our recomiuendations for the Fifth Pive-year 
plan period are given elsewhere and we feel that it is essen
tial to increase the expenditure on the library from the pre
sent level of us 5.37 laklis per year to about Rs 8 lakhs per year 
by the beginning of the Fifth Five-year Plan to bring it in 
lijie ^vith the University G-rants Coinmission recommendation of 
6^ of recurring expenditure. The bulk of the proposed increase 

Is to eBatle proc’o.T̂ uiS’cit ol a s'abstan-tially larger number of 
books and to increase the number of periodicals. After 
reachir^ the target of Rs 8 lakhs per year, our recoinmendation 
for the Library will be the no::iiial 7% increase in eiqDenditure 
during the Fifth Five-year Plan period priimrily to provide for 
increases in the i>rices of books and periodicals. Even this 
increase vdll not be adequate unless utmost care is taken in 
the judicious selection of books and journals for which the 
full cooperation of the academic staff is necessary. The 
future grov/th of the Library of the Institute should keep in 
mind the existence of a number of sepcialised libraries in 
Bangalore to avoid unnecessary duplication.

5»51 Printing and Publishing: Unit

The Institute has en-̂ /isaged an outlay of Rs5«0 lakhs 
for this purpose* We note that the Institute does not have 
reasonable reprographic facilities for meeting its normal re
quirements. Graphic arts facilities are very essential 
for the efficient functioning of the Institute. We, there
fore, recomm.end a sum of Rs4.00 lakhs for obtaining a small 
printing and publishing unit and providing reasonable graphic 
art facilities for serving Ins-^tute needs whether it is for 
printing and publishing or for photostat copying or for pre

paration of slides, photographs or other similar ^obs.

5*52 Workshop

Most of the workshop equipment is obsolete except for 
a few recent acqui.sitions, In view of the continued diffi
culty 01 obtaining adequate foreign exchange and the necess
ity for self-reliance on the part of the Institute for de
signing, developing and fabricating sophisticated 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 v/ork« We feel that 
the Institute worlrshop deserves substantial financial input’s 
in order that it can fully respond to the increasing and 
changing needs*

5.53 We note that there is no we 11-organised design office 
associated with the workshop; the workshop at present is 
being run by the Department of Mechanical Engineering. In 
order tiiat 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.

5o54 We recommend a sum of Rs^O lakhs for the modernisa
tion of the workshop and for fabrication facilities, of which
about Rs7*5 to Rs10 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* also tbs crea-tion
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.

5.55 Central Instruments & Services laboratory

V/e note that the Institute facilities for designing,
developing, fabricating and repairing of electrorj.c equipment 
are also not adequate. The Central Instruments & Services 
Laboratory is trying to meet these needs to some extent, but 
its facilities are not adequate. In present day research, 
electronic instrumentation plays a decisive role. Y/hile 
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 
requirem^ts. The Institute cannot long claim to be viable 
research organisation and ai^nduct research at the frontiers of 
knowledge if It does not have adequate supporting facilities 
for design, development and fabrication of electronic equip
ment. We, therefore, recommend a design group for electronic 
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 nnintenance group for 
electronic equipment in this section.
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5.56 lu has been noted already that the Central Instruments
& Services Laboratoiy in a small via.y is trying to function 
as a conmion facility for inaintenance and fabrication of elec
tronic equipment for the Institute. Y/e recommend that these 
facilities be extended as suggested above. We understand 
that considerable competence exists in several departments 
of the Institute tovards this purpose. We suggest that as 
far as possible advantage should be talcen of this capability*

5*57 It is sufficient to state here that a sum of Rs 60 lakhs
\vill have to be provided for obtaining the essential ins~ 
trumentation for this purpose.

5 «5S Computer Centre

The Institute, which has already acquired an IBM
560/44 Central Processing IMit and some essential peri
pherals, has proposed for its second phase of the develop
ment of the Computer Centre an expenditure of Rs 22.00 lakhs.
The Institute can iH-e.tfoxd to l\3nction mtbout reasomble 
computer facilities. The central processing unit and a 
small memory unit and equipment of the IBM Series 360/44 
Computer are not adequate. We, therefore, approve and re
commend an expenditure of Rs 22,00 lakhs to fully utilise 
the capabilities of the Central Processing Unit of the 
IBM 560/44 Computer System. We recommend the Institute 
obtaining a few analog computers also*

5-59 Stores '

The ability of the Stores at present, to serve the Ins
titute needs for urgently required corisumable items is not 
satisfactory. Most of the consumable materials that are 
normally required for research were not found to be available 
in the Stores, whether it is for electrical sciences, phy
sical sciences, mechanical sciences or chemical and biological 
sciences. if the Stores has the initial stock in suf
ficient quantities, then subsequent replenishments through the 
recurring budget could help in meeting the continuing 
requirements of the departments. It is understood that the 
Institute made a request to the Government of India to pro
vide funds for bringing up the levels and to build up the 
inventory of the stores to partially compensate for this 
inadequacy. A grant of Ra 7 lakhs has been given by th® 
Government of India for inventory build-up. The present 
value of the stores at the Institute is stated to be about 
Rs 1 0 lakhs. All the same, Stores look empty and void 
of useful materials .
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5*60 We were informed, that quite frequently the department 
b3.d. to go outside to procure materials required by them 
owing to non-avaliability of the items in the Stores. a?his, 
to say the least, is a time-consuming and inefficient of 
Txxmn.ng the Stores, Besides the inain difficulty of adequate 
finances to build up the required initial inventory, there 
is need for a proper inventory control and audit 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 2f.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 v?atch on the working of the Stores.

5*61 W orking *Exp e ns e s

The one problan that 'ms brought to our attention time 
and again in our discussions vas the inadeqmcy of the work

ing expenses for the research and teaching work at the Insti
tute and for proper functioning of the Library, general aca
demic items and for services and maintenance.

5#62 Por the year 1970-71 > the expenditure amo’jnted to 
Rs 4-8.07 lakhs v/ith the break-down as shown belov/ :

Area
Amount 

Rupees in lakhs

1# Science faculty 1 4.68

2. Erigineering Faculty 11.25

3• library 5.57

4. General Academic
items ' 9.18

5, Ssrvxces & Maintenance 12.11

6. Amenities 1.47

7. Administration 4.01

Total 1

i 1

48,07
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5*63 Oonsidering the total student body and the acadeniic 
staff of the Institute, it appears to X3S that the y/orking 
expenses available directly for research work are inadequate. 
During our discussions, it was suggested thit on an average 
one may consider the follov/ing as reasonable norms for world.ng 
expenses :

B.E. Rs 1000 per student
per annum

M.E. Rs 1500 -do-

Research Scholars Rs 2000 -do~

Academic stsiff (lecturers 
and above and post
doctoral research fellows) Rs 2500 per member

per annum

V/e consider these estinates as generally reasQmble and re- 
canmend them as guide-lines for arriving at the requirements 
of vrarking expenses. In our view, for the academic depart
ments as a whole, it offers a fair basis for estimates. Our 
recommeiiiations are based on these lines in arriving at the 
financial estimates for the Institute. Marginal deviations 
from this are to be considered for individual departments 
depending upon the nature of work.

5*64 To assess the requirements of working expenses, we 
have to take note of the size of the student body and the 
academic staff.

5*65 The Institute has also proposed a gradual change in 
the composition of the student body as follows ard this appears 
reasonable :

to stabilise at 

Bachelor’ s :*^gi*.>.istudents 200

Ifester's degree students 350

Research Scholars 350

Post-doctoral Research Pellows 100

Total 1000

J7-M -. J

^OC, No-,. P ^ l l C > 7 7

--------
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This would mean that while the total admissions v^uld essen
tially remain the same as at present, shift in emphasis m il 
be towards post-graduate and post-doctoral prograimnes •

5.66 The academic staff consists of 222 persons in the rank
of lecturers and above and about 100 post-doctoral research 
fellovv’s. Based on this professional and student body, the 
academic working expenses for research and academic facili
ties would come to Rs 22.30 laklis per annum* We thus esti
mate the working expenses for 2?esearch in the faculties 
should be as suggested above. As against this, we note ttet 
a sum of only Rsl5«93 lakiis is provided at present. We 
cor^sider the present allocations inadequate for efficient 
functioning and carryirig out Mgh standard work in the Insti
tute. It is important that the deficiency is set rd,ght*
It would seem reasonable to reach this increase gradually as 
indicated in our financial proposals,

5#67 Before completing the review of the various activities
of the Institute, we find it important to mention briefly 
about the alumni. In an institution of this standing with 
a large alumni population holding .̂mportant positions in the 
country and abroad, it would be in the best interests of the 
Institute if there is a strong alumni association and if a 
healthy interaction betv/een the Institute and the alumni with 
consequential inputs of value both ways is fostered.

5*68 Within the Institute also there are a number of pro
fessional associations and societies. They have always 
played a meaningful role in the academic life of the Insti
tute. V/e are sure that the authorities will promote such 
academically important activities •

5»69 We had discussions regarding the placement arrangements 
at the Institute. At the present moment, there is no centra
lised placement office. However, placement is looked after 
by individual professors. The Institute may like to consider 
tha need for a properly organised placement office in the 
future. The alumni association can play a useful role in. 
this respect.

5>70 In the chapters that follow, v/e have reviewed the work
ing of individual departments and have made some specific re
commendations relating to these departments. We iiave sum
marised and consolidated the various financial recommendations 
made in the different chapters in the chapter that follows.
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5*71 Siaamarv cf recQmmendations ;

l) A substantial input for maintenance and modernis
ing equipment and overcoming the obsolescence, 
which has crept in during the past. It is 
imperative that the amount 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 5

ii) An augmentation of the working expenses to be
effected with a sense of urgency for providing 
the maximum support for the scientific and tecb- 
nologica 1  work;

iii) A fmotional regrouping of the Institute's dis
ciplines to bring the -various departments to
gether in a effective manner ana to 
enco\irage 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 
^ci,ence-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 i«^ole;

vii) Organising and strengthening the central tech
nical services, including the acquisition of 
sophisticated equipment for use by more than 
one department as a central facility* ^

viii) Intensifying the programme of visiting scien
tists and increasing inter-institutional colla
boration*
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ix) A strong point of this Institiite has been its 
all-India character. Every effort should, 
therefore, be made to maintain this character 
specially by of staff ?:nd students.

5.72 We would, however, like to mention that our recommen
dations are to be understood as indicating the broad lines 
for the future development of the Institute. lie are con
scious of the fact tint 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, leaving it to the institutional processes to imple
ment these with reference to details but keeping in view the 
spirit of the recommendations.



6. REVIE?/

6.1 While making the recocmiendations for the In.stitiite, 
fimncial or other?/ise, we v/ere given to understand ttat the 
present Block Grant ended on March , 1 and that the fresh 
block starting from April 1 , 1971 and ending on ISaTCh 31 ? 1974 v/as 
proposed by the Institute for consideration by the Government/ 
University Grants Commission. It v̂ as felt tlmt our recormenda- 
tlons are not likely to be implemented much before the closing 
years of the IV Plan (1973-74). As such, our recommeiidation  ̂ are 
more directly relevant for the period not covered by the Institute 
in its present proposals to the Government. Hov/ever, in order
to obtain continuity in the financial planning, we have reviewed 
the proposals of the Institute to the Government for the inter
vening period 1971-72 to 1973-74 also.

6.2 In order to do this in a meaningful manner, we examined 
the actual expendit\ire during 1970-71 , the budget estimates
of the Institute lor ‘̂ 971-72 and the Institute proposals to 
the Government 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 recommend at ions to offer ;

6.3 Salaries

The Institute at the time of review n̂s.3 in the process 
of recruiting a large number of professorial staff into its 
various divisions as part o  ̂ the T/ Plan and filling up nctrmal 
vacancies. This programme of recruitment was expected to be 
completed by the year 1970-71 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  1̂ -khs the actuals during the financial year
I 97O-.7I amounted to Rs81.90 lalihs. This ms mainly due to 
the time-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 spill-over to the following 
year since all tfie newly appointed staff may not join the 
Institute during 1970-71 j 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 sa.laries for the subsequent years till 1973-74 
essentially provide for only routine increments and salaries

39
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and not for appoin'oinentsj revision in the rates of dearness 
and other allovTanoes* The pajnnent of interim relief to the 
members of staff at the Institute (based on the recomiiiendations 
of the Third Pay Commission) approved by the Government of 
India is shown in the following table as a separate item as 
reqixLred by the Government. We estimate the following salr^ry 
budgets upto the year 1973-̂ 74? while there may be some marginal 
differences, these estimates riiay be considered reasonablej

Table

6.5

Year as est/jjiri-ted 
sa la r ie s

In t  erim. 
r e l ie f

(l-Lupees jLn la ld is)

1 970 -  71 (A ctua ls) 81 90^ 3*.81*

1 971 ~ 72 88,00 4,30

1972 73 92.00 4.30

1973 -  74 96,00 4^30

1 To ta l f o r  3 years -■ 
i 1971-72 to '1973-74 276,00 12.90 !

!. J
*  Provisional - subject to audit* 

Working Ebcpenres

The woriring expenses of the Institute for the year 

1ST 0—71 amounted to a £um of Rs 48,07 lali'DS as shown be low J

Table_2_

Working expenses - ■1970-71 (functional break-up)

(Rupees in lakhs)

5.93
a ) •Science Faculty 4.68 1
b) Engineering Faculty 11e25 1
c) library 5o37
d) General academJ.c items 9.18

e) Ser-'/ices & maintenance 12»11

f ) Amenities 1.47
g) A,dministration 4.01

Total 48.07
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We 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 
estimtes for this purpose. Using these averages and taking 
into account the Institute scientific body requiring working 
expenses, we are of the opinion tliat the Institute requiros 
a sum of Rs 22.30  lakhs towards this purpose for augmenta
tion of working expenses. We recommend that the increase 
from the present level of Rs 15.93 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 
increasing price index.

GEKBRAL ACAMIG AND RESEARGIi ERQVISIONS

6*6 We note that tlie 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-^p 
of these items and recommend Rs 10,00 lakhs as a fair pj?o- 
vi'sion taking into account the need for the Institute to 
increase the quantvnn of expenditure in such categories such 
as Ph.D- examination reference expenditure, special lectures, 
symposia, visiting professors and experts programme. ?/e 
also note that the Institute is at present publishing a jour
nal at a cost of Rs 20000 per annum. There perhaps v?as 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 mer3-t no serious justi
fication for continuation. As such, we recommend for consi
deration discontinuing the journal and instea-d use the avai
lable funds for bringing out special piiblications wherever 
considered necessary.

6«7 We note that a sum of Rs 2.50 lakhs allotted in this
estimate for buyj.ng computer time would be used in future 
for the maintenance charges and working expenses of the IBM 560/44 
Computer which is installed at the Institute. The Institute 
will need to spend about Rs 1 .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,

Id-brary

6̂ *3 The expenditure during the year 1970-71 was Rs5*37
lakhs. The followang situation is obtaining at present.
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6,8#1 The number of volumes beirig procured by v/ay of series 
piiblications, symposia, etc., are continuously on the in
crease. These are by nature limited editions and tend to 
be increasingly expensive. There are also gaps in the ac
quisitions of the library in the periodicals. We, therefore, 
recommend increasing the library budget to RsS.OO 3.akhs 
per annum by the year 1973-74. Bulk of the proposed in
crease is to enable procurement of larger number of boo'k̂  
and increased number of periodicals.

6.9 Services and Maintenance

The expenditure during the year 1 970-71 mder this 
account was Rs 12.11 laldis. 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. 
f̂iBXLy of the buildings are in a relatively run-down condition 
requiring fairly extensive repairs and regular periodical 
maintenance without which they cannot even render the minimum 
service that could be expected of them. It is also un.der- 
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 improv±r.i: the communications within the Insti
tute, normal repairs of the roo,ds, etc., we recommend gra
dually increasing the expenditure -under this head to a sum 
of Rs 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 under this accovmt was 
Rs 1.47 lakhs. We recommend that this provision be in
creased to Rs1,50 lakhs. The proposed increase is mainly 
to improve the form and content 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 Clixb and the Gymkhana.

6.12 Administration

The expenditure under this account was Rs4*0l laldas 
for the year 1970-71 • Considering the fact that the total 
recurring budget of the Institute for the year 1970-71 was 
Rs 152s22 lakhs, it deserves particular mention that the 
v^orking expenses on administration need to be augmented for 
obtaining greater efficiency. We feel there is justifica
tion for increasing this amoimt to at least Rs4.5 lakhs
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per year# The increase is to cover the normo.l growth re
quirements under stationery, furniture;, postage, printing^ 
etc.

6« 13 General Remrks

We note the- continued rise in the cost of materials 
genera3.1y bought by the Institute year after year, A suud;̂ ;̂  
of the Institute expenditure on such items indicates that 
the price increases range between 2^ and Rrov:j.ding
the same amount of money year by year wlthoirt taking' into 
consideration the continuous increase in the price of mate
rials would essentially reduce the actual moriey a-milable' 
to the Institufce. 7/e, therefore, recoBimend a 7'p increase 
each year over the previous year’s figure towards working 
expenses•

6*14 Fellov/ships and Scholarships

The actual expenditure for 1970-71 v;as Rs 18.44 laklis 
on this account. It v\7ill be noted that we have recommended 
a change in the nuriiber of admissions to the Institute to give 
greater empfesis to the post-doctoral research programmes.
It would call for the awe'̂ rd of the scholarships and fellowships 
of higher values. We, therefore, suggest increasing the 
funds under this head to Rs 23.5 lakhs by 1978-79.

6.15 Salaries

We have examined in detail the requirements as pro
jected by the Institute. V/e recommend a net annual increase 
of 3'fco in the salary budget each year from 1974-75* This 
will enable the Institute tD have adequate funds to account 
for routine increments in salaries of staff in position and 
marginal funds for appointing outstanding new staff. The 
financial implications of this recommendation are given in 
the following table. These increases should not be affected 
by any possible savings arising on account of normal delays 
in filling up such posts.
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Table 3

Expenditure reooiDiriended on salaries

Salaries Interim Eelief’̂

Year (Rupees in laldis)

1 974-75 99«4 4.30

1 975-76 102.90 4.50

1 976-77 IO6.5O 4.30

1977-78 11C.20 4.50

1978-79 114^10 4.50

Total 533.10 21.5 0

6.15*1 We note that this reccamnendation does not take into 
consideration any statutory increases (apart from interim 
relief for which provision is recocTmended by us) that may be 
recoiTtmended from +ime to time consequent on Government deci
sions.

* Interim relief which is now being paid to the
members of staff of the Institute will liltimately 
get merged into the pay structure of the Institute 
when the recommendations of the Third Pay Com
mission are implemented. Therefore, this is 
reckoned as an additional requirement •
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6.16 SxMimmry of tlie reconnnendations for salaries» ivprking 
expenses arid scholarships

The smumary is given below :

Table 4

Pro.iection cxf expenditure on salaries^ working expenses 
and scholarships - upto 1 97&-1 979

(Piupees in lakhs)

Year
Area of expenditure

Salaries
j ¥/or king 
Expenses

Fellowships & 
Scholarships

Interim
Belief

Total

1 970-71

1 971 -72 

1972-73 

1 975->-74

’1974-75 

1 975-76 

1 976-77 

1 977-̂ 78 

1978-79

81.90

es^oo

92.00

96.00

276,00

99.40 

102.90 

,106,50 

T10.20 

114.10

533.10

48«07

46.00

49.00

52.00

U7-00

57.00

63.00  

70«00

77.00

85.00 .
352.00

12 .50^

364,50

18.44

19*50

20,00

20,50

60.00

21 ,50 

22,00 

22,50 

23,00 

23.50

112*50

3.81

4.30

4.30

4.30

12,90

4.30

4.30

4.30

4.30

4.30

15 2 .22  *

157.80 

165,30

172.80

495.90

182,20

192,20

2(^,30

214.50

226.90

21.50 1019..10

12 .5 0  

1031 .60

*  Figures for 1970-71 : Actuals - provisional, subject to audit

** Working expenses far Inter-disciplinary projects over the
five-ryear period 1 974-75 to 1978'”79, ear-narked exclusively 
for this purpose*
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6.17 Revised consolidated list of equipment

IXiring our visits to the departments, vie found that 
some of the items of equipment requested by one department 
were already available in another department and such equip
ment were not fully utilised in the latter department. We 
recognise the necessity for duplication of certain common 
items of equipment lil-ce vacuiim tube voltmeters, oscillosccpes, 
ei:c., but we feel that duplication of specialised items of 
equipment wliich 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 mutual 
interest. With this in viev/, we have recommended the esta
blishment of the central laboratory facilities, wherein it 
is proposed to locate all specialised items of equipment 

which are ver̂ r expensive and whose use extends to more than 
one department or division. This is one of our important 
recommendations for the gro\'rt>h of the Institute d'ctrlng the 
Seventies. We also recognise the fact that sometimes it 
would be advisable to locate such specialised equipment in a 
particular department as a matter of convenience. Even in 

such cases, the utilisation of equipment should be planned 
by a Users' Committee, so that the full potential of the 
equipment is exploited. Thus, the central 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 faci
lity, common to all departments, are given in Appendix K; 
the estimated cost thereof being Rs132.00 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 Fabrication facilities

It has already been stated that a sum of Rs 30.00 
lakhs is to be provided for this purpose vd.th about Rs7*5 
to Rs 10*00 lakhs to be used for establishing a precision 
machine shop.
60I9 Inter-disciplinary Pro.iects

Another im*portant area where the Institute is to 
direct its efforts is in the field of inter-disciplinary 
activities. We have examined the four ccnsolidated pro
jects submitted 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 that capability to imdertake inter
disciplinary activities in Bio-engineering and Molecular 
Biologjr is yet to be established* We reconmiend a cautious 
approach in this direction, in collaboration with the medical 
profession. We recormnend a sujn of Rs5«00 laKhs for pur
chase of equLpment for both the areas. The Solid State 
Electronics and Materials Science projects are recoiranended 
for impleraentati_on. Y/e recommend a sum of Rs 60.00 lakhs
(non-recurring) to promote and continue the work in the
fields of Solid State Electronics and feterials Science.

6.20 Computer Centre

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

6.21 G-raphic Arts Pacilities

We note that the Institute does not have any repro
graphic facilities for meeting its norrre.1 requirements •
G-raphic arts facilities are essential for the efficient func
tioning of the Institute, We, therefore, recommend a sun 
of Rs4.00 lakhs for obtaining reasonable graphic arts faci
lities for serving Institute needs.

6*22 Central Stores 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 the Institute does not 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
ment on a time targetted basis. We, therefore, recommend an 
allotment of Rs5*00 lakhs for general inventory build-up 
for the stores and a further Rs 2.00 lakhs specifically for 
building of electronic stores.

6.25 Equipment - departmental requirements

Our 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 indicated. 
The cost is to be considered as approximate.
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weather and electrical voltage fluctuations.

6*25 V/e recommend a sum of Rsl25*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 Institute is not available in the country. 
Without such equipment the Institute cannot be expected to 
function in the forefront of knov/ledge. It is, therefore, 
essential that the. provision of adequate foreign exchange
be considered as an integral part of the sanctioning of funds.

6.27 Th© summary of recommendations totalling to Rs 385*35 
lalihs 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 K.

Table 5

(a ) Research Equipment
Rupees In lakhs

1 . General items of research
equipment 60.00

2. Electronics 45-00

• 3* Microscopes & Cameras 5*00

4. Instruments test & calibration 22.00

43

132.00

(b ) Fabrication facilities (including
Rs 7*5 to Rs 10.00 laldis for
high precision,workshop) 30.00

(c) Inter-disciplinary Pro.lects

i) Solid State Electronics &
Materials S(^ience 60.00

ii) Bio-en^inefering & ,
MolecuilBr Biology 5*00 65*00

(d ) Computer Centre 22.00



49

Rupees in Ir-khs

(b ) Graphic Arts Facilities 4*00

(p) Central Stores (Rs 5.00 laldis for
general inventory and Rs 2.00 lakhs
for electronics inventory build-up) 7*00

260.00

Departments - equipment

1. inorganic & Physical Chemistry 6*00

2. Orga.nic Chemistry 4*00

Biochemistry 5«00

4. Physics 5*50

5# Microbiology & Pharmacology laboratory 2.50

6. Applied Rfeithematics 1 .00

7 . Foreign languages T.OO

8. Internal Combustion Engineering 3»00

9. Aeronautical Engineering 18.00

10. Metallxirgy 15*00

11. Electrical Engineering 10*00

12. Mechanical Engineering 10*00

^3^ Civil & Hydraulic Engineering tO.OO

1 4 . Voltage Engineering 12.00

15* Electrical Commmi cat ion Engineering 10»00

16. Chemical Engineering 10.00

17. Industrial lifenagement 1.00

18. Dispensary 1*00

19. library 1.85

20. Animal House 0.50
Total: 125*35



6«28 We have carefully e^^jnined the proposals of the 
Institute requesting for necessary provision for cons
truction of new buildings for departments, renovation 
and modernisation of existing buildings to make them 
functionalj.y useful and for campus development. Our 
reccffiTiiendations are indicated below :

(a) Hew buildings for departments

31.

No.
ParticTilars

Amount 
Eupees in laldns

1. Central building complex to 
house major items of equip
ment, etc. 60.00

2. Department of Biochemistry 5.50

3* Department of Physics 4,00 "

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

5. Animal House 2.00

6 • Department of Chemical 
Engineering lOrOO

7 . Civil & Hydraulic Engineering 
Department 2.00

Total

\

95«50
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(b) Renovation and mQderni.sation of exLsiiia^ 
buildings (including civilj electrical 
and other services)

SI.
Fo.

Particulars Amount 
Rupees in lakhs

1• Department of Inorganic & 
Physical Chemistry

2s Department of Biochemistry

3, Department of Physics

4* Central Stores

5* Administrative buildings

Total

10.75

6,75

8.00

2*50
2,00

30,00

6.28.1 The Institute has envisaged an expenditure of Rs169 
lakhs of which Rs 69 lakhs is for campus development and 
Rsl00 lakhs for staff housing. We note the need for con
solidating and integrating the boimdaries of the Institute, 
augmentatlng the water supply and sewerage disposal systems, 
renovating the electrical transmission and distribution 
system within the Institute and providing an auditorium.
Vve also note the need to expand the present Guest Hoi^e 
facilities at the Institute for which Rs4.00 lakhs Is re
commended. In our discussions vd.th the Council of the Insti
tute, the need for campus housing v;as 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 establishments in Bangalore, housing has become a 
serious problem. There is, therefore, merit in the Institute 
proposal for the housing colony. We recommend that every 
effort should be iiiade to create a nucleus of housing colony 
by providing a sun of Rs 100.00 3iakhs for this purpose. It
is estimated that this would cater to only 3C^ to 40^ of the
staff at the Institute*

6-28.2 We note tiB lack of a large auditorium at the Insti
tute. We were informed ttet the proposals for an auditorium 
also call for provision of some conference rooms around the 
auditorium- A large auditorim to accommodate 1200 persons 
-̂•'=’.y be usef\£l. It is expected to cost Rs 25*00 lakhs. We
do not c cnsider this a high priority item.
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SI.
No,

Particulars
Amount 

Rupees in lakhs

1* Consolidation, integration
of boundaries, fencing, etc. 15.00

2. Augmentation of water supply
and sewerage disposal phases) 15.00

3* Rewiring of power mains and
distribution systems 10.00

4* Women Students’ Hostel 4-50

Guest House 4.00

Staff housing, including asso
ciated services like hospital, 
etc., and residential accommo
dation for industrial refresh 
retraining programmes 100.00

7# Auditorium 25.00

173.50
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6*29 Given below is the summary of our recommendations of 
the non-recurring expenditure :

Table 6

Sumnary of reeommendations - non-*recurring items

Rupees in lakhs

I# 11 Equipment

a) Research 152.00

b} Fabrication facilities 30.00

c) Inter-disciplinary
projects 65-00

d) Computer Centre 22,00

e) Graphic Arts Facilities 4»00 253.00

2 ) Departmental equipment
requirement s 125.35

3 ) Central Stores 7.00 385*35

!!♦ Biiildings

a) New constructions 93*50

b) Renovations, moderni
sation, etc. 30*00 123.50

III* Campus Development 173 *50

682*35
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6.30 The overall suimnary of the financial reccmmerdations 
covering both recurring and non-recurring expenditure upto 
the year 1978-79 will, therefore, be as under. This, how
ever, does not include special projects like the establish
ment of a School of Automation v\/ith the USSR collaboration.

Table 7

SuEUparv of financial recommeiodations - recurring 
non-recurring (l974-*‘75 to 1978-7'9?‘

Particulars
Reference 
to table 
nmber for 
details

Amount
recoL'imended

I. EEGURRING

Rupees 
in lakhs

i) Salaries Table No .4 533.10

ii) Interim Relief -do- 21.50

iii) Working Expenses -do- 364.50**

iv) Scholarships -do- 112.50 
1031.60

II. HOH-RECURRBTG

i ) Equipment Table No*6 385.35

ii) Buildings -do- 123.50

iii) Campus Development 
(which includes 
housing colony) -do- 

Table I+II

173.50
682.5?

>= 1713.35

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

** Includes Rs 12.50 lakhs for inter-disciplinary projects.
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6i3l 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 reckoned against the same.
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7* lEPARTMEFrAL/PTOTCTIONAL REPORTS,
CTCnJDING REVIEW AFp REQOLdMEinAT IONS

7.1 Br'TEJf-DISCIPLIMRY 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--disciplinarx areas of 
science and engineering.

The Institute has a spectrm of departments and labo
ratories wor3dj3g in a variety of fields in science, engineering 
and technology. Inter-departmental cooperation was a subject 
of consideration and had been reviewed by the Ghosh Committee 
and earlier Committees as well. Under--graduate and post- 
gratiuate teaching programmes are being handled at the Institute 
with a wider faculty involvement, instruction being handled 
by more departments than the one In which the coursea are 
offered* The introduction of the Unit System, in which we 
have referred to earlier in our review, is a step in the 
right direction. There are also fields of investigation 
(like Fluid Mechanics) which are being pursued by more 
departments than one, these departments, however, being 
interested in the field from varying angles of approach*
All this provides the proper backgroimd for developing inter- 
discipiioary projects with the active collaboration of inte
rested faculty from several departments .

We 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 projects were submitted:

Materials Science and Solid State Electronics 

Coordinated Mechanics 
Molecular Biology 
Bio-engine ering

In general, inter-disciplinary and multi-disciplinary 
activities result from tv/o general 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 sufficiently separate to be identi
fied as a distinct discipline. Thus, for example, if one 
takes a person specialising in structural mechanics, he can 
use his background to study the human body as 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 hii2self acquainted v/ith tte response of bones and muscles 
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 inter'•disciplinary activity must necessarily stem 
from the personal involvement of a scientist in an adjacent 
field. Personal motivation is, therefore, essential for a 
successful 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 othetp hand, in the development of modern science 
and technology, there are several problems that require inputs 
from a large number of fields in order to successfully solve 
them. These are generally task oriented problems, requiring 
expertise from several dtselDlines; semi-KJonductor materials 
and making devices out of them Is one such example. Suc
cessful accomplishment oT the task requires collaboration 
between a solid state physicist, an Inorganic chCTiist, a 
metallurgist and an electronics engineer.

In order that such inter»disciplinary activities may be 
accomplished successfully, a conaiderable amoimt. of 
administratiye flexibility is needed. Close relationship 
at working level between the research workers of the diffe
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-disciplinary 
activities by the various heads of departments and their 
unstinted support to the idea. It would appear to us that 
in generating this inter-disciplinary activity, the program
mes must be administered and led centrally, creating the task 
oriented groups to work on specific problems.

In general, we recommend continued and increased 
involvement in inter-disciplinary activities in the Institute. 
However, we would also like to strike a note of caution by 
stating tiBt this experiment elsewhere in the world has not 
always been successful ani much care is required in nurturing 
these programmes.

The relevant statistics, highlights, proposals, review 
and recommendations in respect of the aforesaid projects are 
given below*



7.1^1 MkTm UIS SCJEÎ CE & SOLID STAITE EIEC^mOiaTCS

Relevant Statistics and HL^hllights

Although there has been some research activity and 
teaching in Iife.terials Science and Solid State Electronics, 
the proposals put before the Committee for initiating acti
vity for inter~disciplinary research are new.

The genesis of the work in this field ms the orga
nised course of instruction to students of engineering at the 
bachelor’s and naster's degree level in Materials Science,

Currently in the Institute about 40 menibers of the 
academic staff are involved in one form or other in research 
and teaching in these two fields* It was also,stated t ^ t  
about 40 Ph.D, and 20 Master’s degree pnrojects were related 
to these two disciplines durir^ the last ten years.

Proposals

Research and Development

The proposals of the Iiqptitute 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 (a) establishing a coordinated Materials 
Science laboratory; (b) research and developIIl^nt work in the 
field of refractory eemi-conductors; (c) research and deve
lopment work in composite materials j and (d) extending the 
laboratory training facilities to students of Materials 
Science.

Financial

The Institute requested 25000 sq.ft. of space costing 
Rsl2,5 lalvns, increase in the senior and supporting staff 
estimated to cost Rs 2.5 laldis per annum and working expen
ses amomt to Rs1.5 lakhs per annum. The proposals also 
include a request for equipment costing Rs 60.00 lakhs.

Review and Recommendations

58

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 continued involvement In 
these inter-disciplinary fields and the close collaboratioa
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between different departments that this involvement will 
generate, we feel tl̂ at 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 
science and technology. Science and Technology are on the 
threshold of new discoveii.es in the creation of nev/ materials 
of various types literally tailor-made to suit specific re
quirements and new and complex techniques of fabrication.
The veiy process of developing these techniques would necess
arily build up exceptional technological competence in the 
Institute.

In successfully tackling research and development pro
blems in the inter-disciplinary activities, the Institute lias 
to innovate new organisational and management techniques 
not commonly 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 
activity in Materials Science and Solid State Electronics 
be considered as one of the important tasks of the Institute.
It offers great scope and exceptional possibilities for the 
Institute and can, in a sense, offer the theme for the Insti
tute growth and channeling its efforts in the pursuit of 
excellence. This is a difficult task requiring exceptional 
scientific inputs by v\ay of talent, equipment arid the sup
porting facilities. We, therefore, recommend that the Institute 
concentrate its efforts on this progranme so as to obtain 
maximum results,

7 .1 .2  OOORBlMm) MEOmTICS

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 department© of the Institute have had active 
research and training work and progress over many years 
which cover one aspect or the other of Applied Mechanics.
The current activity in Mechaniffs relates to eight departments 
of the Institute and cuts across the two Faculties v?ith about 
50 staff menflDers personally engaged in research and teaching.
We were given to understand that about 100 research papers in 
Mechanics were published annually and about Rs3«00 laldis 
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 G-eomechanics, Multi-component Flows, 
Non-linear Mechanics, can be nurtured. The Proposals also call 
for initiating activity in Particle Mechanics. 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 for essential equipment, 
suitable working expenses and some additional staff over a five 
to seven-year period.

Review and He commendations

There is little doubt that in the Institute teaching 
and research programme Continuum Mechanics consisting of 
Fluid Mechanics and Solid Mechanics plays a significant 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 departments 
in Mechanics would, therefore, be a logical step. In the 
field of Continuum Mechanics, the Institute proposes to initiate 
activity in Geomechanics and Kinetic Theories of I\!Iiatter.
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 Mechanics 
and Statistical Theories of Matter and Thermodynamics, there 
is not much activity in the Institute at present. Studies 
in these two fields are important.

It would appear that in the studies of Classical Mecha
nics, 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 
modem 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 modem physios.
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We, therefore, suggest strerigthenLng of the Coordi
nated Mechanics programme of the Institute within the addi
tional overall increase in the working expenses and salaries 
recommended by us.

7.1 i3 MOIEGUIAR BIOLOGY

Hele-yant 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 Microbiology and Pharmacology laboratory and Bio
chemistry Department and current investigations relate to 
gene structure and replication, protein sjmthesis and the 
structure of proteins and nucleotides. About ten staff 
members prineirily from the IVELcrobiology and Pharmacology 
laboratory 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) Krotein Synthesis; and

c) 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-discipli 
nary activity. The Institute indicated the requirements of 
a good animal house with supporting facilities. Request 
was also made for three assistant professors and supporting 
staff. Financial implications are ;

Working expeinses Rs 1 , 00,000

Staff salaries Rs 67,600

Equipment Rs 4,09,000

Animal House Rs 1 , 10,000

Buildings Rs 3 , 50,000
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Review and Becominendations

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 our Advisers on this subject.

Although there are a number of capable and well- 
trained people in the Institute, it is only recently that 
the research activity in Molecular Biology was started in 
the Institute. This field has yet to grow in the Institute.
The reason is that there are a number of other fields of 
ancillary know-how and expeirtise in Chemistry aad Physics 
which are to be developed before any impact can be made and 
by those working in Molecular Biology in the Institute. It 
ie felt that, in order to make an impact in this highly com
petitive Held oi Molecular Biology, projects of liatloml or 
even of international importance should be identified* This, 
in fact, should be the first task in getting started on any 
meaningful interwdiscipllnary activity in Molecular Biology.
It Is, therefore, suggested that efforts may be nade to build 
up a body of workers in course of time, so tte-t the subject 
could be recognised and organised as an area of inter-dis- 

clpllnary activity;

Much of the equipment required for this activity is 
already Included in the consolidated list of equipment sub
mitted by the Institute as a part of either the central facilities 
or departmental facilities. We, therefore, recommend a sum of 
Rs5*00 lakhs for obtaining some specialised equipment for 
Molecular Biology and Bio-engineering.

I 7 .1 .4  BIO-EHGIKEERING

Relevant Statistics and Highlights

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

I
1) Studies of Artificial and Biological 

Membranes;

b) Bio-instrumentation; and

c) Aspects of Environmental Biology.
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The studies ojn Artificial and Biological Membranes 
are being carried out in the Chemical Engineering and the 
Inorganic and JE^ysical Chemistry Departments, The work in 
the Chemical Engineering Department is concerned with simul
taneous diffusion of solvent ani solute through membranes 
permeable to both the solute and the solvent. The work of 
the Inorganic and Physical Chemistry Department is related to 
transport of singly-charged and doubly-charged ions and sol
vent through-art îficial membranes. The work in bio-instru
mentation in the Institute is primarily related to the deve
lopment of digital thermometer, blood pressure indicator 
and other sensors. The work on aspects of environmental 
bloiogy in the Institute was carried out with the financial 
support of the Indian Council of Medical Research and the 
Research & Development Organisation of the Mnistry of De
fence. Apparently, these investigations revealed that 
enzymes in the metabolic pathways which are rate-limiting 
or end-prodiact regulation are the likely targets for altera
tions and these could arise out of str\i3tural changes at the 
molecular level#

Proposals

The Institute proposals call for further work in the 
Departments of Chemical Engineering and Inorganic & Physical 
Chemistry in studies related to artificial and biological 
membranes, development of the bio-*instrun^ntation and studies 
in environnKntal biology involving investigations on ubiqui
none in heat production during cold exposure, loss of action 
of the drug and A'tromid-S during cold exposure. The con
solidated revised list of equipment envisages an expenditure 
of Rs 5«85- lakhs•

Review and Recommendations

j
Although we note that some work in Bio-engineering has 

been going in the Departments of Chemical and Biological Sci
ences in the Institute, really significant developments in 
Bio--engineering in the Institute have yet to start. This 
is nevertheless an important field and should certainly be 
nurtured as an inter-departmental and inter-disciplinary 
activity In the Institute. Several of the engineeripg 
departments also would like to be involved in Bio-engineering • 
Their proposals, however, are -not 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 mi-nfl 
when one thinks of Bio-engineering. One is the biological
aspects of the problem and the other the enginearing aspects 
of the problem. It would appear ttet in the engineering 
aspects of the problem the electronics group in the Institute 
can play a very useful role primarily in the development of 
instromeiitation related to Bio-engineering. The Departments 
of Chemical and Biological Sciences could be concerned with 
study of the purely biological aspects of the problem.

Our Adviser, Prof. Shemyakin pointed out that the pro
posed plan far 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 a ^ee  with Prcf .Shemyakin and 
feel that it is necessary for the Institute to undertake this 
work*

As in the case of Molecular Biology, stretig;th has to 
be built t;̂ ) in the Institute before meaningful inter-discip
linary activity in Bio-engineering can be undertaken. We 
recommend 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.

7^1.5 general RBCOlVMmTIONS
Buildings

Separate accommodation for inter-disciplinary projects 
as such is not necessary, but additional accommodation will 
be required for the Central laboratory 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 laboratory. A proper building with adequate 
accommodation for Central laboratory, including the needs of 
the inter-disciplinary projects will, therefore, be required.
A separate recaomendation for buildings has been made.

Eq\ri.paent

We recommend a sum of Rs 60.00 lakhs for Solid State 
Electronics and Materials Science and Rs5.(X) lakhs for Mole
cular Biology and Bio--engine ering.
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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 Ihter-disciplinar^ pi*ojects, have also been 
made separately. Wherever necessary, certain joint and 
special appointments between the different departments 
have been suggested under each project.

Working Expenses

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 
amDunt is to provide for expenditure only on items which 
are not covered imder the normal departmental working expenses.
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7 . 2.1

7.2 CEI'TTRA.I INSTRUWTS & SERVICSS lABGRATORY 

Relevant Statistics

I. STAPP(As on 51-3-1971].

a)Academic Professors

5.5.0.

5.0.

Other Aca. staff 
Total

b)Ron-Academic Staff

Sanc

tioned

In position 
(against sub
stantive posts)

Personal

posts

Total in 

position

ra-RECURRnTG
I Capital equipment 
I procured since 
I 1936

Rs.

10,06,067Equipment

j Existing including 
I those under 

construction
VI. BUILDINGS

VII.OUTPUTS SINCE

1956(Upto 31c3.197l)

''̂ ffiount originally 
proposed

Rs.
56 ,50,000

Ultimate area 
as at the end 
of IV Plan

Revised

Rs.
1,88,00,000*

Carpet j Plinth 
Area 1 Area

Sq.Et. 
22,702

Ph.D.

Sq.Pt.

28,377

Total Plinth 
Area

Sq.Pt. 

28,377

Additions now 
requested

Carpet
Area

Sq.Pt. 
, 4,000

Plinth
Area

Sq.Ft. 
5,000

Cost

Rs
Lakhs

3.00

M.Sc. M.E.

1

Diploma
No. of Research 

Papers/Reports

* Includes Research Equipment, Fabrication facilities, Computer Centre 

and (T2?aphic, iixta Facilities.
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7*2.2 Main ex-perimental facilities

Specialised research analysis instruments;

Electron Microscope (Philips) 100 EM

Carl Zeiss UR-10 Double Beam Automatic Recording 
Spectrophotometer

Unicam SP-700 A Double Beam Spectrophotometer

AEI MS - 10 Mass Spectrometer

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

AEI MA - 7 double focussing Maes Spectrometer

Varian HA - 100 NI® Instrument

Varian T-60 NMR Spectrometer - On Order

Pinch lype Electron Diffraction Ifeit 
(constructed in the Laboratory)

19" Edwards Vacuum Coating Plant

Radio Chemistry - specimen preparation and 
counting instruments

Optical Fabrication L Testing Instruments

Electronics - Testing & Ifeasuring Instruments

Glass Blowing shop

IBM 560/44 Digital Computer

7.2.3 Highlights of work done

The following instruments were designed, developed and 

fabricated in the Laboratory

(a) Optical Instruments

Pizeau Interferometer

Multiple Beam Interferometer

Precision Optical Components of varied 
specifications

He-Ne Gas Laser
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(■fa) Vacuum Instruments

High Vacuum Gauges

Rotary and Diffusion Pumps

Vacuum Cbating Unit 6", 12” & I5"

(c) Electronic Instruments

Magnetostrietive Ttansducers 

Ultrasonic Drill

Vacuum Tube Voltmeter Kits (University Grants 
Commission sponsored Project)

Precision Temperature Controller

Electronic Circuitry for 2" Mass Spectrometer 
Electron Diffraction Unit.

Special Courses/Summer Schools conducted

Summer School on Electron Microscopy - May I966

Short-term Course on Instrument Design - May I967

Short-term Course on High Vacuum Technology - 
November I968

Get-tcgetter on Laser Development - June I969

7*2*4 Ib:oT>osals 

Teaching

The staff offer specialised courses concerning the design 
and development of instruments, vacuum systems, optics and optical 
Jjftchniqueŝ  pptical .glass ■ working and glcss 'blowing and the computer 
sciences. It is planned to offer the following in the new academic 
year:

Computer Prcgramming/Computer Applications

High Vacuum Technology

Optics and Optical Engineering
#

Design of Instruments
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Research and Development

The main basis for the derolopment proposals made by 
the Institute for the Central Instruments and Services Laboratory 
calls for 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 the computer centre; research'equipment 
support for various departments involving improvemenii and extended 
research services for assisting the research .‘wcrkers of the Institute; 
proposals for putting up better mechanical werkshop facilities; and 
increase in the senior scientific staff by about 10 people and 
supporting staff by about 20 people

Financial

In the revised consolidated list of equipment proposed 
by the Institute, it was suggestedtlaat tbe Laboratory "be given 
responsibility for the following equipment*

SI, 

No 4 Particulars
As revised by the 

Institute 
( Rupees in Lakhs )

1. Research equipment 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 iirts Facilities
I

3.00
1
1
1

Total 189.46

7•2.5 Review and Recommendations

The Central Instruments & Services Laboratory came into 
being in 1964» following the recommt-ndation 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 Laboratory involve. -

a) Servicing of equipment;

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

c) designing and fabrication of equipment.

The Laboratory has made progress in servicing of equips 
ment particularly electronic 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 stand.ardisation of instruments.

We note the success of the Laboratory in the toatter of 
housing, operating and maintaining major instrumaits and central 
facilities.

We commend the policy of the Institute in associating 
Faculty members from other departments with specific respon
sibilities in the laboratory, for example, the riwming of the 
Hadio-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 equipment, 
we feel that the Laboratozy has developed a reasonable degree of 
capability in Vacuum Technolc^.

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 way of greater effectiveness: firstly,
the need for greater inputs at the theoretical level and secondly 
the extent to which development of optical. instruments hinges upon 
sophisticated mechanical design. The inadequacy of both precision 
workshop facilities and 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 electronic equipment, nor the back-up of 
components and standardisation equipment which are vital for the 
task. To overcome these d©ficiences, we have recommended provisions 
for equipment for fabrication, calibration and standardisation 
equipment and for a precision workshop.



We feel that it is important that t̂bc two distinct 
responsibilities of the Laboratory should be recognised and kept in 
viewj The first one relates to the design of certain sophisticated 
equi]̂ inent and servicing of equipment for other departments. The 
second relates to undertaking research in certain areas of applied 
technology, primarily instruments technol-ogy, whether mechanical 
or electronic. In rieyf of our recommendation elsewhere in the report 
that the Laboratory shi^uld be entrusted with the responsibilities of 
looking after centralised equipment facilities for the Ihstitute as 
a whole> there is even a greater need to keep these two functions of the 
the LabOrratnpcy distinct and. apart. In a sense, it would mean the 
rcseairch wotk of the Laboratnry should primarily be concentrated in 
the fields of instmaents Technology* The Laboratory, as such, 
should not undertake any research that normally belongs to a dei^a^t- 
ment at the Institute; nn? should the laboratory undertake resttô i* 
aibilities for the trairjing of students for degrees.

The Laboratory should recognise and accei^t that its 
primary function is“ to Jcender service on the major common facilities 
proposed to be obtained for the Institute for t^e benefit, of all the 
deT)aa:tmentB of the Institute. This responsibility should include 
the o-neratioh and maintenance of such equipment! In this connection, 
we envisage •Ihe need fc3r maing available trained personnel to 
render service on such equipment. ?.Tiile ordering for sophisticated 
equiment, care should be taken to obtain adequate sriares, so that 
uninterrupted use of the equipment will be possible. We also 
visualise the constitution of "Users' Committees” to -nlan for effi- 
'cient utilisation of these items of equipment. We are sure that 
the Director will make such administrative arrangements as are 
concerned appropriate for the piarpose. For the creation of such 
common facilities, we recommend the fallowing grants:

71

SI.

No.
Particulars Amount 

(Rupees in Lakhs)

1. Research equipment 60.00

• 2, Electronics
V

45.00

5. Microscopes and cameras 5.00

4 . Fabrication equipment 50. 00*

5- Instrument test & cal ibration
facilities 22.00

6, Com-Duter Centre (second phase) 22.00

7. Graphio Arts facilities 4-00

Total 188.00

* including Rs.7 .5  to RilO.OO 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 Laboratory^

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

The Laboratory 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 ImTPlications

Equipment o. Rs 188.00 lakhs

Building (6OOOO sq. f t .)  . .  Rs 60.00 lakhs
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' 7.3 DEPM m NT OP APPLIE3) MATHEMATICS 

Relevant Statistics

(JSb on 5.1 -3-19 7 1) 
i)j!cademio: Erofessors 

As St.-Prof S.. 

Lecturers 
Other Academic Staff 

TOTAL 
b) Non-Academic

TOTAL

STUDENTS 

on 31-5-1971

. SALARIES, A LLp raC E S , 

P.F. AKD INTERIM 

EELIEP

a) Academic Staff
b) Non-academic Staff

TOTAL

WORKING EXPENSES

a) Constunables
b) Equipment
c) Others

TOTAL
stae s=s:̂ s2s

r. NON-EECTJRRING

Equipment

I., BUILDING

I. OUTPUTS. SINCE I956
(Upto 51-3-1971)

Sanc
tioned

20

25

B.E.

In position 
(against su'bs- 

tative posts)

1
6
5

J .

Personal
posts

Total in 
position

19

15

19
=«==l-=====«==»i======

Res, P .G .

Dipolma
Fellows

Instt,

1970-71

Salaries
Interim
Relief

Rs

1 , 29,247
19,556

Rs

5.130
. .g m

1 ,46 ,.783 5,945

197C3“71

Rs

1,584
1,664

10,210

other
Fellow'S Total 
CSIR/UGC

10

Cost of Additional 
staff pro’DOsed

Rs

V* 
* i

1 ,50,000

Additional Working 
Expenses requested

Rs

Capital equipment 

procured since 
_  1956_________

Rs

 ̂ 20,952

Existing including 
those under 
construction
Carpet
Area*

Sq, Pt.

14 ,272

Plinth
Area

Sq, Ft.

17.841

57,000

Amount originally 
proposed

Rs

Ultiioate area 
as at the end 
of IV Plan
Total Plinth 

Area

Sq. Pt.

17,841

Ph.D.

16

M. Sc. M.E. B.E . Diploma

Revised

1,00,000

Additions now 
.requested

Carpet
Area

Plinth

Area

Cost
Rs

Lakhs

No. of Research
Papers/Repcrts

174
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7.5*2 Highligh1;s . of work dcaie since the last review

The department has made significant contribution in 
Fluid Dynamics, especially in the study of Boundary Layers, Shock 
Waves and Blast Waves, Magnetohydrodynamics and Plasmas with 
special emphasis on Wave Propagation, Stability, Radiation and 
T'raneport Processes; (Theoiy of Dense Gases, Study of Secondary 
Flows in Non-Newtonian Fluids and its Industrial and physiolr^ical 
applications. Further, the department has developed a range of 
courses in Applied Iflathematics 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.

7.3«5 ProT)osals

Teaching

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

Research and Development

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 Flo7/s and Radiation Gas Dynamics, wave 
Propagation, Stability and Transport Properties and IViagnetohydro- 
dynamics. Proposals also call for increased activity in the 
fields of Non-Newtonian Fluids, Arc Plasma Discharges, Computer 
Science and Functional Analysis, Igrnamical Meteorology, Cloud 
Physics, Elasticity, Oceanography and a small laboratory for 
developing models of Viscous Flows and Rotating Fluid Flows.

Financial

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 1.5 0  lakhs on staff, Rs 37»000 on working 
expenses and a sum of Rs 2,500 on furniture. Rs 1.0 lakh was 
requested for equipment.
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7*3«4 Review and RecomiiBndations

This department started functioning in the Institute 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 prcgramme of research and teaching. JV̂ ch 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 Mechanics and yiuid 
Mechanics, which, in a certain sense, are the mother sciences of 
all engineering - other than electrical sciences. jEven in 
electrical s.ciences, methods of mathematical physics are so important 
that it is hard to conceive a modem teaching' and research institu
tion without a strong Applied Mathematics Departmoit.

"Jfe 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, Hiyeics and the Computer Sciences.

Althou^ 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.

7*5.5 Finanplal implicaticans

We recommend a sum of Rs 1.00 lakh for equipment.
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I, STiFF (As on 51-3-1

a) Academic: Professors 
Aset.Profs 
Lebturers

Other Academic Staff 
T O m

b) Non^Academic 
TOTAL

7^4.1

7.4 DEPARTMENT OF PffiTSICS
Relevant Statistics

'gggsaateegg

JI. STUDENTS

is on 3 1-3-1971

I II . SALiRIES, ALLOWANCES 
P.F. M D  INTERIM 
RELIEF

a) Academic Staff

b) Non-academic Staff 
TOTAL

=aa»=sas:*= :a s«SB aB xs»a==a s«?=ss== :i=3

Sanc
tioned

12.
U

B.E.

In position 

(against subs- 
tantive Dosts)

l i .

M.E.

28

Res. M.Tech.

Personal
Posts

Total in 
position

11
19
34

Fellows
Instt.

Other
Fellows
CSIR/UGC

Total

10 18 1  ! 17 46

Cost of Additional Staff 
__________Tproposed___________1970-71

Salaries

Rs

2 , 12,245 
87.926

5 ,00,171

Interim

Relief
Rs

4,158

9,969

IV. WORKING EXPENSES

a) Consvimables
b) Equipment
c) Others

TOTAL
sr rm 'T T -~ i g s ; ~ B 5 3 s s s s g s s = a s = = g 3 g s

i. NON-RECURRING 

Equipment

1970-71
Rs

56,451
55.846

1 ,25,208

Capital equipment 
prociirod since

1956

Rs

1,75,000

Additional Working 
Txpenses requested

Rs

91,000

VI. BUILDINGS

Rs

10 ,42,770

Existing including 
those -under 
construction

Amount Originally 
proposed

Rs
24,50,000

Ultimate area 
as at the end 
of IV Plan

Revised

Carpet
Area

Plinth

Area
Total Plinth 

Area
Carpet
iirea

Plinth
Area

Cost
Rs

Lakhs

1
1

Sq. Ft.

1 52,523
Sq. Ft.

40,651 i

Sq. Ft.

; 40,651
Sq. Ft
16,960

Sq.Ft. 
21,200 12.00

Ph.D.
Vi I. OUTPUTS SINCE

1956 (Upto 3 1-5-19 71)
«i=J==i3=-a===:3i=a

57

M. Sc.

10

M. Tech.

Rs
4,45,000

Additions 
now requested

B.E.I Diploma

-T71---T -

No. of Research
Papers/Reports

550
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?.4»2 Main Experimental Facilities

Sjcperimental facilities are available for research in the 
following branches of spectroscopy and solid state physics : Raman
and Infrared Spectroscopy, Crystal Growth, X-ray Crystallography, 
Semi-conduct CIS, Nuclear Magnetic and Electron Spin Resonance, 
Ferroelectricity, 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.

l»Ai3 Highlights of wcrk done since the last review

a) Work in the foll<l3wing branches of Solid State Physics
and Spectroscopy was taken up for the first time and the necessary
facilities built up*

Magnetic Resonanee 
Semi-conductors 
? err oelectrici'ty 
MasiS Spectrometry 
Lasers
Low Temperature Physics, and 
Theoretical Lattice Dynamics.

b) A new inter-disciplinary course on Physical Engineering 
with the object of imparting a practical and application oriented 
course on Materials Science and Technology was started in I968 by 
this department in collaboration with the Mechanical Engineering and 
Applied Mathematics Departments.

c) 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.

7«4»4 Proposals

Teaching

The Institute proposals for the department call for the 
consolidation 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 ,& Development

Lesers and S-pectroscop.v - The department proposes to 
construct more powerful Helium-Keen Lasers and other Gas Lasers as 
a part of modernization of the Spectroscopy Laboratory. The 
purpose of this modernization programme is to study the Raman 
Effect and Brillouin Scattering, Non-Linfear Optical Phenomena and 
Holography.

Crystal Growth - The department v/ants to expand its present 
activities for the gro?rth of both dielectric and optical crystals.
It is proposed that this unit may supply various types of crystals 
required 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 nuclear loagnetic resonance with improved instru
mentation. It was suggested that worthwhile progress will be 
possible only when adequate quantities of liquid helium beocsne 
available.

Semi-conductors - 0?he Institute proposes de-linking the 
growth of semi-conductor crystals from the investigations and then 
undertake research on semi-conductor physics.

X-ray Crystallography - The proposals call for taking 
up the determination of crystal structure of materials of 
biological significance. Hie department plane to take up some 
work on high temperature crystallography and t'.o fabrication of 
miniaturised instrumentation.

!Nfess Spectrometry and IJuclear Geochronology - The proposals 
call for carrying out basic research on different types of ion 
sources and techniques in mass spectroscopy and continue work on 
ge ochr on ol ogy •

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 comnBrcial helium liquefier.

Theoretical Solid State Physics - The proposals call for 
creating a 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 
Dynamics, Band Structure of S o l i d v S ,  etc.
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Financial

The financial implications of the: above proposals are as

A sum of Rs 4-45 lakhs is requested for the acquisition of 
equipment. We note that, perhaps inadvertently, the high field 
magnet was omitted. More appropriately, therefore, the requirements 
of the department should be taken as about Rs 5*45 lakhs. The 
department proposes to increase the strength of research ?/orkers to about 
75 people, including the staff. The primary increase is in the
research students to 50. The increase in the working expenses

requested was Rs 9'̂  ,000. For the M.Tech. programme, an additional 
request for Rs 36,000 was made. The proposals also call for 
increase in staff at the level of assistant professors and above by
10 and supporting staff by 5« The building progranime calls for an
expenditure of Rs 12.00 lakhs to put up a building of 20000 sq. ft. 
of plinth area.

7.4»5 "Review and Recaiffi}.endations

The original leadership given by Dr.C.V.Raman coaid still 
be seen. It has produced some of the mo^t capable ' -’'sicists in 
the country. I-c should be the endeavour of the Institute to sustain 
this tradition in the department.

Raman S-pectrosco-py

At one time, the work in this field in the Institute was 
outstanding. However, great technological prog-ress has taken 
place in this field elsev/here in the world. We would suggest that 
the department modernise its equipment for research in Raman 
Spectroscopy r? it wishes to be a major centre for research in 
this field.

X-ray CrystallograT,hv

It is a good section with fair competence. The wor^ 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 iJito sound engineering design and 
resulted in instrumenbs of more enduring and practical value, had 
there been the necessary measure of mutual interaction between this 
and other dapartments.

We feel that the work in Crystal Grov/th is more appro
priately initiated ar̂ d established as a part of the multi- 
disc-plinary activity iii J\oatorials 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 
recolnmend strengthening- of wcrk on X-ray Crystallography and its 
interaction with the work of other departments, especially Organic 
Chemistry and Biochemistry.

IVIagnetic 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-conduc tors

We understand that the department has been successful in 
producing small quantities of semi-conduotor material and pursued 
some research. We recommend the ccntinuance of the work in 
®isoretical 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 Nuclear 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. \Ye suggest 
the strengtiming 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 ccwrse 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 placement 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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7• 4• 6 Financial Implicatioxis

Equipment : Rs 5,5 lakhs

Additional space : Rs 4-0 lakhs

Renovation and 
modification : Rs 8,0- lakhs
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7.5.1

7-5 DEPAEOIWI; OF BIOCHEIflSTRY 
Relevant Statistics

C. STAPF (As on 31-3-1971)
•»

a) Academic: Professors 
Asst. Profs 
Lecturers

Other Academic Staff

b) K«n-Academi'c Staff 
TOTAL

II* STIE)ENTS

As on 51-5-1971

til* SALARIES, ALLOWANCES, 

P .t. MJD OTERIM 
RELIEF

a) Acadonic Staff 
"b) Non-academic staff 

TOTAL

lY. W0RKI3SSG EXPENSES

a) Consumables 
■h) Equipment 
c) Others

TOTAL

V. NON-RECURRING

Equipment

VI. MILDINGS

Sanc
tioned

22
22
44

B.E.

In position 
(against sub
stantive posts)

18
22

stsacs===:3E:

M.E. Res.

28

1970-71

40
Esass avers

P.G.
Diploma

Personal
Posts

Total in 
Position

22
22
44

Salaries Interim
Relief

. Rs

5 , 52,964 
.92j221

Rs
8,890

4 ,52,098 14,487

1970-71

Pellowrs
Instt.

1

Other
Fellows
csir/ tjgc

18

Total

55

Coat of additional 
staff proposed

Rs, 

• • 
« 4

5,94*000

Rs

70,175
4,775

84,046

Capital equipment 
procured since 

.... ... ......................
Rs

5 ,72,158

Existing including 
th'^se 'inder 
construction

Additional Working 
Expenses requested

Rs 

• • 
• 0 
m •

1 ,72,000

Anount originally 
proposed

Rs
20,00,000

Ultim.ate area 
as at the end 
rf IV Plan

. Carpet Plinth
' Area Area

ssssssrassi

Sq.Pt.

19 .

Total Plinth 

Area

Sq.Pt. 

iPheD Im .Sc .

Sq.Pt.
________ 26 ,686

B. x'i.

IVII. OUTPUTS SINCE 1956

77. 12

Revised

Rs
5 , 50,000

Additions 
now requested

Carpel; Plinth Cost 

x^ea Area

Sq.Ft. Sq.Pt,

— 24±QgQ_S0±00Q-Se.;

DiplMna No. of Research
! Papers/Reports
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7*5f2 Main Experimental Facilities

The department is equipped for biochemical research work 
having such special apparatus as high speed refrigerated centrifuges, 
analytical ultracentrifuge, automatic amino acid analyser, electro
phoresis apparatus, freeze drying equijaaent, fraction collectors, 
spectrophotcmeters, etc. Facilities are also available for bio
chemical investigations using radioactive isotopes. The following 
major items of equipment are available in the department: Beckman,
'E ’ model Analytical Ultra-centrifuge; Counting equipment for 
radioactive tracer work; UV Spectro-photometers, including Carry 
Model 14 recording spectrophotometer; Beckman Model ’L’ ’Vac 6C  
MSE Mistral and Servall RC-2B Refrigerated Centrifuges; G-as 
Liquid Chromatography equipment.

7*5*3 Highlights of work done since the last review

In the last 15 years, two major areas of study in bio
chemistry have been developed. They are (i) the study of proteins} 
and (ii) lipid metabolism. The investigations in the former 
ccwered (i) structural aspects; (ii) identification of un'UBXial 
amino acids; (iii) enzymic studies in delineating metabolic 
pathways; and (iv) inhibitors of protein hormones. In the field 
Of lipid metabolism, the work has been coicentrated 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 out 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.

7 .5*4 . Proposals

Teaching

With the permanent 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 bean 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.

\
Research and Development

It is proposed to intensify research in the following 
areas: (i) Study of Proteins; (ii) Lipid and Vitamin Metabolism;
(iii) Plant Biochemistry; (iv) ;^docrine Biochemistry; and 
(v) Nucleic ^ids .
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Equipment

The requirement of the department is Rs 5.50 lakhs.

Buildings

The department has requested for additional space of 
50000 sq, ft. plinth area costing Rs 38.3 lakhs.

Working Ebcpenses

Request for additional sum of Rs i .72 lakhs per annum has 
been made towards wctrking expenses i

7*5*5 Review and Recommendaticns

In the early history of this department, the emphasis was 
on a^ricultittal aspects of "biochemistry and on sewage biochemistry* 
The emphasis has sltjwly shifted in recent years into two important 
areas* (i) proteins and polypeptidesJ and (ii) lipids.

The department has a well organised training programme for 
Ph.D. candidates and the research scholars undergo a comprehensive 
î ourse in General Biochemistry as a preparation for their research 
programme. In addition to this, the department has started a 
diploma course 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 v̂as organised in 
19 21, has, in the past few yeaooSf become one of the foremost 
centres for biochemistry in the country* It has, therefore, been 
reorganised as an Mvanced Centre of Biochemistry by the Iftiiversity 
Grants Commission in I968. The department has been well organised 
to meet the needs of the rapid developments in the discipline of 
biochemistry.

The department has made special coitribution in some of 
its spheres of activity and at present is engaged in the followir^ 
areas of researchs

(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 cencpntrated 
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 activities should be continued. The department has also, 
in the past few years^ been trying to develnp certain aspects of 
chemistry and metabolism of nucleic acids.

The department has also to be ccmplimented for the fact 
that it has been organised in such a way that individual groups 
have ‘been develo]>ed which are capable of making definite contribu
tions in their respeetive fields* A number of inter-disciplinary 
pr6jects have been proposed and particular mention may be made
about the envirmmental biology, where the effect of high altitude
on the metabolism of animal has been studied*

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 reduced and efexstually discontinued. Some of these 
for example ares

Plant and microbial antibioi/ios and antiviral 
chemotheraphy;

Purification of sewage and industrial wastes; and

Yeast Cytc^enetics.

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 i programme on the structure 
and function of cell membranes; this will bring the departmental 
activities- much closer and help inter-disciplinary programmes.
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Inspection of department "building indicates that it is 
not functionally suitable for research in biochemistry. The old 
building, therefore, needs to be renovated and modernised. The 
estimated cost of the renovation 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 recommend a sum 6f Rs 5*00 lakhs for equipment*

7*5>6 Financial Implications

Buildings - Renovation { Rs 6*75 lakhs

New building *
5500 sq. ft.
plinth area : Rs 3*50 lakhs

Equipment : Rs 3-00 lakhs
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7.6 IffiPARTMENT OP im OkW lC  & PHYSICAl Cm/HSTRY 

7.6.1 RelevTant Statistics

Sanc

tioned

I . STAEp CAs on 31.3.1971)----

a) Academic Professors 3
AsSt.Profs. 4
Lecturers 7

Other Academic Staff 11

Total 23

b) Non-academic staff 23

TOTAL ! 48

In position 
(against sub
stantive posts)

3
2
5

10
20
22
42

Personal

Posts

Total in 

Position

II. STUDENTS

III.

As on 31.3.1971

.SALARIES, ALLOWANCES, 

P.P. AND INTERIM 
RELIEF

Academic staff 
Non-academic staff 

TOTAL

IV. WORKING EXPENSES

a) Consumables

b) Equipment
c) Others

TOTAL

B.B.

T

5
2
5

10
22
22
44

Res»

27

1970-71

Salaries

Rs.

Interim
Relief

Rs.

2,86,950

1,04,247
3,91 ,197

6,756

6^541
13,297

P.G, I Eellowsf Other 

Diploma Instti j'Pellows 
' CSIR/[JGC

Total

36

Cost of additional staff 
proposed

Rs.

13,000

1970-71

Rs.

43,981

14,271
10>818

Additional Working Expenses 

requested 
Rs.

69,070 81,000

V. NON-RECURRING

Eq^uipmen^

Capital equipment 

procured since 
1956 
Rs •

VI. BUILDINGS

Existing including 
those under 
construction
Carpet
Area

VII .OUTPUTS SINCE 1956

(Upto 31.3.1971)

Sq.Pt. 

31 ,808

Plinth
Area

Sq.Pt.

39,761

Amount originally- 
proposed

Rs.

13,40,000

Ultimate area 
as at the end 
of IV Plan
Total Plinth 

Area

Sq.Pt.

39,761

Ph.D.

52

M.Sc.

13

M.E. B.E. Diplcana

Revised

Rs.

4 ,05^000

Additions now 
Requested

Carpet
Area

Sq•Pt.

Plinth
Area

Sq.Pt.

Cost
Rs.

TifllrViPi

No. of Research
Papers/Reports

532
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7*6.2 Main Experimental Facilities

The department is well equipped for chemical research work 
having siach special apparatus as: Brice-Rioenix Light Scattering 
Photometer,* Differential Refrac tome ter; X-ray Diffraction Unit 
for the Powder aid Single Crystals; Polarograph (both DC and AC); 
Spectrophotometer (I3V and Visible); EEL Flame Photometer; Differen
tial Thermal Analysis Iftiit; Thermo-gravemetric Unit; Magnetic 
Balance; Equipment for measuring Dielectric Constants of Solutions5
Projection Microscope for measuring contact angles; Electron 
Diffraction Camera; Surface Pressure Balance; Metallurgical 
Microscope; Petrographic Microscope with photomicrngraphic 
attachement.

7-6.5 Highlights of work dene since the last review

The bulk of the research work has been in the field.s of
El6̂ trochemistry, Coordination and Surface Chemistry.

The work in Electrochemistry has centred round the 
development of pyrophosphate and sulphamate baths for the electro
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- 
tiometry to investigate metal complexes.

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

Surface Chemistry studies have involved an investigaticai 
of the adsorption of gases on pure and supported transition metals 
and the correlation of these adsorption studies with their catalytic 
activity.

In additien, considerable work has been done on the' 
compounds of sulphur in its lower valley state, on solid state 
transformations (pol^orphic, topotactic and order-disord.er trans
formations), on dipole moments, mineral chemistry, polymer chemistry 
and geochemistry.

7*6.4 Proposals

Teaching

The proposals on the teaching side are three-fold:

(i) strengthening and systematizing of two-semester 
course now being offered 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.B. students;

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

Research and Development

The department proposes to strengthen its activities in 
two aspects of Llaterials Science, viz.. Electrochemistry (including 
the reievant aspects of Surface Chenistry) and Molecular St3ructu2?e.

V/ork on Electrochemistry is projjosed to be channelled into 
the areas of Electrodepcsition, Corrosion and ikiodic J’ilm Formation, 
Batteries, Electrochemical Ecoduction of Substances, Strucfure and 
Properties of Electrolytes, Electrode-Kinetics Trazis'oort Processes, 
Ms<^rption and Interfaces and Electro-analytical Chemistry.

Work on Molecular Structure will be channelled into the 
jTf*llAwiog areas:

Isolatim and synthesis of new compound structure 
determination, thermodynamic and quantumr-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 Rs 4*05 lakhs.

7/orking Expenses

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

7*6.5 Review and Recommendations

The Department of General Chemistry is one of the 
oldest 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) Electrochemistry;

(ii) Cooidination Chemistry; and

(iii) SiArface Chemistry.

In addition to these, the department has carried out some research 
programmes in L2ineral Chemistry, Polymer Chemistry, and Geochemistry 
and Qp.antum Mechanics, with particular emphasis on molecular structure 
in relation to physical properties and catalytic reaction.

The present faculty has enough competence to tackle these 
problems. The proposals by the department also envisage strengthe
ning the woik in Electrochemistry by including relevant aspects of 
Surface Chemistry, These are expected to help in strengthening 
the inter-disciplinary project on Materials Science. Similarly, 
work an 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 Rs 10«75 lakhs for this purpose.

Existing facilities and 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 project on l,!aterials Science. These two branches of 
Physical Chemistry may •'i''.:̂ iniately 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 JVfembrane 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 make 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 Materials Science.

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

We recommend a sum of Rs 6m00 lakhs for equipment to 
strengthen these research programmes and for undertaking research 
in the field of Biopolymers.

7»6.6 Financial Implications

Building (renovation) t Rs 10.75 lakhs

Equijsiient : Rs 6.00 lakhs.
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7.7.1

7.7 mCROBIOLOGY k m  PHA.m.COLO&Y UBORaTORY 

Relevant Statistics

II. STIIDEl'WS

As on 31.3.1971

B.E. M.E. Res,
P.G.

Diploma
Pellows 
Instt.

Other
5'ellows
OSIR/[JGC

Total

IS

i
i
1

I . STAEECAs on 3 1 . 3 . 1971)1

Sanc

tioned

In position 
(against sub
stantive posts)

Personal
Posts

Total in 
1 Position
I

a)Academic Professors 1 • ♦ 3 1
[ ( 
1 5

Asst.Profs.j 3 1 0 • 1
Lecturers | 4 3 •  • 3

Other Academic Staff 4 4 • • 4

Total 11 8 3 11

b)Non-Academic Staff : 15 14 •  •  ii 14
TOTAL 26 22 3 25

1970-71
I I I . SAm iES  ̂ iLLOWANCES , 

P.F. AM) I1ITERII5 
RELIEF
a) Academic Staff
b) Non-academic Staff

TOTAI

Salaries

Rs.
1,39,726

69,253
2,08,981

Interim

Relief

Cost of additional staff 
_________proposed___________

Rs.
3,660

4.093
7,753

lY. WORKING EXPENSES

a) Consumables
b) Equipment
c) Others

TOTAL

1970-71

Rs.

Rs.

1,20,000

39,998
16,422

9,035
65,455

ii.dditional Working expenses 

__________requested_________
Rs.

17,000

V. M-RECURRING

Capital equipment 
procured since 

1S56 
Rs.

Amount originally 

proposed

Rs.

Revised

Rs.

Equipment i 1,92,864 < 5,29,000 2,95,000

1 Existing including 
' those under 
I construction

Ultimate area 

as at the end 
cf IV Plan

Additions now 

requested

VI. BUILDINGS • Carpet
‘ Area 
1

Plinth
Area

Total Plinth 
Area

Carpet j Plinth 
Area 1 Area

. i

Cost

Rs.
Lakhs

i So.Pt. 
 ̂ 15,286

Sq.Pt.
19,108

Sq.Pt. 
19,108

Sq •Et . 
3,200

Sq.Et.
4,000 2.00

Ph.D.

VII, OU'IFJTS SINCE 1956. I

(Upto 31.3.1971)

M.Sc. M.E,

24

B.E. Diploma
No. of Research

Papers/Reports

395



95

7*7*2 Main Ex-perimental Facilities

The laboratory is equipped for biocheinical research work 
having such special apparatus as Permenter, Sharpies Centrifuge, 
Automatic Fraction Collector, U7 Spectrophotometers, pH Ifeters, 
Fluorimeters, Warburg IVlanometers, Colorimeter, Eigh Voltage Electro
phoresis, Freeze Drier, Liquid Scintillation Counter and Ultracentri
fuge and other facilities such as glass house with aeration lines 
for pot culture experiments, rotary starters, reciprocal shakers.

7.7*5 Highlights of work done since the last review.

In 1968, the Fermentation Technology and Pharmacology 
Laboratcries were amalgamated to form the Microbiology and Pharma
cology Laboratory. In the last I5 years, major areas of study 
had been in the fields of (a) metabolism and effect of drugs on 
tubercle bacillus; and (b) metsibolism activities of silk worm 
with particular emphasis on the role of lipids in this organism.
In addition to these, research work has 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 bbendi, sissal and coir; a microbial system for fast 
degradation of mucilage from coffee beans.

7*7«4 Proposals

Teaching

It is proposed to organise short-term experimental courses 
on molecular biology of bacteria and bacterial viruses and lectures 
on (i) molecular pharmacology and mode of action of drugs; (ii) 
immunology; 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 environmental 
carcinogens; Pharmacology of synthetic and natural products; and 
Haman %cology.
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Equi-pment

The requirement of the laboratory is Rs 2,95 lakhs.

Buildings

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

Working Expenses

Request for additional sum of Rs 1 7OOO per anhm has been 
made towards working expenses*

7. 7*5 Review and Recommendations

In 1966, the erstwhile units of Fermentation Technology 
and Pharmacology were amalgamated to form the Ivlicrobiology and 
Pharmacology Laboratory. The ’J'loxk in tYie two sections ’nas been 
coordinated so as to effect maximum economy of working expenses 
with improved efficiency of research and teaching activities.

The laboi*atoiy 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 ¥/hich the laboratoiy has 
made special contributions in the last few years are:

(a) Metabolism of drugs and their effects on
t"Jibercle bacillus; and

(b) Studies on nutritional 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 
degradation of mucilage from coffee beans, etc.

New interests are in the field of microbial genetics 
and insect physiology and biochemistry. These programmes 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 hr.s been engaged in too many branches 
of research and, as 6Uch, some selection and consolidation is 
requi?jed.
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Inspection of laboratory buildings indicates that the 
present Microbiology and Pharmacology Laboratory has enough space 

and no further space is recoimiiended.

Though insect biochemistry and physiology appropriately 
belong to the DepartnBnt of Biochemistry, the tradition of this 
study in the laboratory may be continued till adjustments are made. 
However, silk worm diseases of bacterial origin will come within 
ciicrobiology and this aspect of study should be emphasised.

V/e expect that there will be a gradual discontinuation, 
as opportunities arise, in certain activities such as classical 
pharmacology (Pharmacology of Syntlietic and Natural Prod.ucts,
Human geology and Cancer research).

Wie also, recommend that the field of microbial genetics 
and industrial fermentation should be strengthened, ¥e furthec 
expect that the laboratory in future-^ears may think of concentrating 
research activities in MLcrobiology alone and gradually disconti
nuing activities in Pharmacology.

Since there is considerable scope for development in 
the field of biological transformation of Steroi-ds, 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 holding the posts as 
personal to them. It would be necessary to create some posts when 
outstanding persons in these disciplines become available to bui.ld 

this laboratory.

7-7*6 Financial Implications

Equipment : Rs 2.50 lakhs
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7i8*1 Relevant Statistics

STAPP (As on 31-3-1971)

a)Academici Professors 

Asst.Profs. 
Lecturers

Other Academic Staff 
TOTAL

b)]Jon-Academic Staff 
TOTAL

I. STUDENTS

As on 31-3-1971

TII. SALARIES, ALLOWANCES,

k m  w m xifi
EBLIEP

a) Academic Staff
b) Non-academic Staff

TOT̂ Ĵ

tV* WORKING SXPENS3S

a) Consumables
b) Ecuipment
c) Others

TOTAL

Sanc
tioned

In position 

(against sub- 
stantive posts)

M,E. Res.
P,G.

Diploma

1970-71

Salaries

Rs 

6,763 
12^080

18,043

Interiia
Relief

Rs

274 
1 «089

1,363

1970-71

Rs

26,013
1,896

1.247
29,156

ifersonal

posts

Total in 

pos ition

• « 

• (t 

• «

Pei:idws

laerfeto

Other
Fellows
OSIR/UGO

Total

Cost of additional 
staff proposed

Rs

Additional working 
expenses requested

Rs

19,000

NON-REQUERING

Eauipment

Capital ecuipment 
procured since

1936 ______

Amount Originally- 

proposed
Revised

Rs

19,522

Rs
50,000

Rs
50,000

n .  HJILDINGS

Included under 
Microbilogy & 
Piiarmabology 
Laboratory-

Existing including 
those under
construction______
Carpet

Ultimate area 

as at the end 
of 17 Plan___

Area
Plinth
Area

Total Plinth 
Area

So.Ft.

Carpet Plinth Cost Rs 
Area Area Lakhg

Sq.Ft<

Vll. OUTPUTS SINCE 1956

(Up to 31-3-1971)

Ph.D. M.Sc.
—=s* 
LB. B.E. Diploma

Additons now 
requested

Sq.Ft* Sq.Ft^ 
3,200 4,000 2,00

No, of Research
Papersybe ports
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7.8.2 Main Facilities

The i^imal House ?;orks as a central facility under the 
control of Microbiology and Pharmacology Laboratoiy. The j^imal 
House is at present located in an old building and is being 
extended by new additional accoromodation. The new Jtoimal 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

Mice5 rats; guinea pigs^ rabbits; dogs;
Primate Colony (maintained by the Biochemisti:y 
Department).

7 . 8.3 Proposals

The following proposals have been made for setting up a 
good animal house with supporting facilities by way of equipment, 
staff, accommodation, etc. Mditional accomm.oiaticai of 4OOO 
plinth area (52OO sq. ft. carpet area) cos bing Rs 2.00 lakhs, 
equipment worth Rs 5OOOO, one technical person in charge of the 
inimal House in the grade of an assistant professor and seven 
persons as supporting and technical staff. Small workshop 
facilities have also been requested for maintenance of the Animal 
House equipment. The additional estimated cost on salaries of 
staff comes to Rs 35000 and working expensec of Rs I9OOO per annum.

7 . 6.4 Peview and Recommendations

Tb.e i^imal Houae facilities are primarily made use of 
for the work of the Microbiology and Pharmacology Laboratory and 
the Department of Biochemistry, as well as the interdisciplinary 
projects in Mole-’ular Biology and Bio-cng5neering. It needs 
four types of accommodation for:

a) normal animals;

b) experimental animals;

c) storage of food, bedding and cages, etc.;

d) washing, steriliz-’-îg and inceneration.

It is essential that a proper animal house with adequate accommo
dation, equ-ipment and staff should be provided as an integral part 
of the research programmes*
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A3 the inimal House will be a conmion 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 inimal 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 control of the Division of Chemical and 
Biological Sciences and should be in charge of a Technical Officer, 
preferably a veterinary graduate in the grade of a lecturer.

A Users’ Committee may be set up for planning, organi
sing and coordinating the work of the inimal 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 joLuring the Fourth Plan period will not be 
adequate for the expanded activities of the various departments 
and the requirements of a modem Animal House. ¥e, therefore, 
recommend that a provision of Rs 2.00 lakhs may be made for 
additional new accommodation of about 4000 sq. ft. plinth area.
The requirements of a modem and functional Animal Hcnise 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 tepairs of the Animal House equipment- If 
necessary, some staff of the Central Workshop may be specially 
ear-mark9d for such maintenance, repairs, etc.

A sum of Rs 50000 is recommended for equipment.

7*8.5 Financial Implications

Buildings (4OOO sq. ft. 
plinth area) : Rs 2.00 lakhs

Equipment : Rs 50000
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1-S

7.9 DEPAETMBffl! OF ORGAUIC CHEI^STRY 

1 Relevant Statistics

I. STiOT (as on 51-3-1971) 

a )Academic s Profe ss ors 

sSt.Profs. 
Lecturers 

Other Academic Staff 

TOTAL 
Ta)Non-Academic Staff 

TQ11I.L

II. STUDENTS 

As on 31-5-1971

III. SAIARIES, ALLCWAlfCES 

P,P. AND INTERIM 
RELIEF

a) Academic Staff

b) Non-academic Staff

TOTAL

IV. WORKING EXPENSES

a^ Consumables
b; Eouipment 
c) Others

TOTAL

Sanc
tioned

16

In position 

(against sub- 
stantive posts)

Personal

posts

12
23

59

20
32

Total in 

position

5
2
1
7

15
20
35

B.E. Res,
P.G.

Diploma

Eellows

Instt.

Other
Pellows
OSIR/aGC

14

1970-71

Salaries

Rs

1,77,965
95,580

2,71,545

Interim
Relief

Rs

4,221
5,755

9,974

Tefal

22

Cost of additional 
staff proposed

Rs 

• ♦

13,000

1970-71 Additional working 
expenses requested

Rs

58,976
15,076
8,861

Rs

80,915 85,000
A

/. NON-RBCURRING

Capital equipment 
procured since 1 

1956

—U —. —

Amount originally 
1 proposed

Revised

Equipment
Rs

1,94,109

Rs
i 4,72,000

Rs

75,000

I. BUILDINGS

Existing including 

those imder 
construction
Carpet
Area

I I . OUTPUTS SINCE 1956

(Up-L:o 51-3-1971)

Sq »Pt. 
21,972

Ph.D.

45

Plinth
Area

Ultimate area 

as at the end 
of IV Plan
Total Plinth 

Area

Sq.Pt. 4. Sq.Ft^
27,465 i 27,465

M.Sc.

5

M.E. B.E. Diploma

Additions now 

requested

Carpet
Area

,.Sq.Ft.

Plinth
Area

.Sq.Ft. .•

Cost
Rs

Lakhs

No. of Research
Papers/Reports

148
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Squi-pment

The requirements of the department are indicated as 
Rs 4.00 lakhs.

Buildings

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

Working’ Expenses

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

7.7*5 Review and Recommendations

The department is one of the oldest of the departments 
having been started almost immediately after the Institute 
commenced working in I9II. Prof. J.-J. Su'̂ : borough was the first 
Professor and Head of the department. He was succeeded in 192-5 

by Prof. S:.r J. L. Simonson, who left in I927. Under the leader
ship of Sir J.L. Simonson, studies on natural terpenes and 
synthetic drugs were initiated and these subjects continued to be 
of main interest for a number of years.

The department has a training prctsramme for PH.D. can
didates and the research scholars are expected to participate in 
seminars throughout their research progi'amme.

The main field of research in which the departmait has 
been primarily concerned and has made special contribution during 
the past several y3grs In S^'nthetic Organic Chemistry in relation 
to Steroids and Terpenoids. The department is also concerned with 
the inter-disciplinary projects with the ^'aerobiology and Pharma
cology Laboratory on intitubercular drugs. It has also liaison 
with pharmaceutical companies in developing certain steroids, 
which are of commercial interest. Such liaison between the 
industry and the department should be encouraged. Although the 
department has basic facility and capabilities to carry out 
these research programmes, it has been handicapped by lack of 
modem ecuipnent and some of these are in the process of being 
procured,

Tfe recommend that the proposal of the main activity as 
suggested by the departn^nt particularly in the field of Steroids 
and Terpenoids may be encouraged.

We hope that there would be a possibility of developing 
inter—disciplinary projects with the Mcrobiiogy and Pharmacology 
Laboratory in sti^dying biological transformation of Steroids and 
Terpenoids.
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It is envisaged that in the near future the department 
will be recruttirg a person in the field of natural products in 
the rank of Professor. This will furhher strengthen the 
activities of the department.

We do not reconnnend 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. Out
standing persons, as and when they become available, may be 
appointed.

7 . 7.6 Financial Implications

Equipment s Rs 4-00 lakhs
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7. 10,1

7.10 USPARmi^ OP CHSMICAI EHGITORIUG 

Relevant Statistics

tE. STAFF (As on 3I-3-I971)
a)Acadeii]ic: Professors 

Asst.Profs, 
liecturers

Other ±i.cademio Staff 
TOTAL

b) ITon-Academic Staff 

TOTAL

Sanc

tioned

22
29

51

In position 
(against sub- 
stantive postsl>

16

Personal i Total in 
posts position

• ft
• «

16

26 26

42 42

II. STUDENTS

As on 3 1-3-1971

B.E.

33

Res.
P.G.

Diploma
Pellows I 

Instt. !

23

Other
Pellows

CISR/JGC

15

1970-71
III. SALi^RIES, ALL0y7AICES, 

P.P. AM) nWERIM 
RELIEP

Salaries

i C ®st of additional 
staff proposed

Total

72

Interim

Belie!
i  Rs Rs Rs

a) Academic Staff 2 , 32,332 7,226 j
b) Non-academic Staff 80.643 5,556 i

TOTAL 3,12,975 12,782 !

IV. WORKING EXPENSES 1970-71 I Additional Working

a) ConsTnnables
b) Eouipment
c) Others

I Ps

70,754
34,263 

1 15,745

Rs

!
• •

\ • •.
TOTAL 1 ,20,762 I

I
70,000

L
V. NON-EEGURRING

!-—------- —----
1 Capital equipment 
I procured aince 
1 1956

Amount originally 

P3X) posed Revised

Equipment 4

fls

,49,784

Rs

2 1 ,45 ,00c)

Rs

15,18,000

VI. BUILDINGS

Existing including 
those under | 

construction !

iUltimate area 

as at the end 
'of IV Plan

Additons 
now requested

{ Carpet 
Area

Plinth ! 

Area

Total Plinth 

Area
Carpet
Area

PHnth
Area

Cost
Rs

Ia]dis

L- ,
1
1 Sq.Pt. 

29,134

Sq.Pt. i 

36,398 1
_ - _I

Sq.Pt.
40,398

Sq.Pt.
12,800

Sq*p-fc»

16,000 8.00

r

VII.
1

OUTPUTS SINGE 1956 1
!

1 Ph.D. M .Sc M.E. B.E.
! ! 1

. ! ....  1

Diploma No. of Research
Papers/Reports

(Upto 31-3-19 71)
i i ! ! 

44 27 47 • # 73 319



104

7.10.2 Main Experimental Facilities

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

In Reacticn Engineering, facilities exist to carry out 
investigations leading to the Kinetic iinalysis, Process Development 
and Characterisation of Catalysts. Miong the analytical tools, 
a vapour-phas.8 chromatography unit is available. Facilities exist 
for carrying out work of "both fundamontal and applied nature in 
the areas of heat, mass and momentum transfer. In Riermodynamic 
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 pressixre and vapour-- 
liquid equilibria at atmospheric and above atmospheric pressures for 
totally miscible and partially miscible systems.

Highlights of work done since the last review

Since the report of the last Reviewing Committee, the 
teaching and research activities have increased. industrial 
liaison is also grov/ing, A two-year M.E. programme in two 
streams, v iz ., (i) Chemical Process and Plant Design; and (ii) 
Transfer Processes was started in 1963-64. Contributicaas were 
made in the fields of bubble and drop mechanics, computation of 
Thermodynamic Properties and Process Development. In the field 
of Thermodynamdc Properties, the departnjent is working with the 
International Union for Pure and Applied Chemistry in the 
preparation of Thermodynamic Tables. A number of m-onographs 
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 instiuments such as flow meters, etc,

7*10.4 Proposals

Teaching

It is proposed to increase the intake'of M.E. students 
and also create better facilities for training, v iz ., course and 
project work- In the course work, it is planned to offer more 
courses, both at the present level of instruction and at an 
advanced level. Improved laboratoiy facilities both for course 
work as well as project work are envisaged. It is proposed to 
offer some courses of instr».ction in Bio-medical Engineering and 
to organize special lectures for research students on a more formal 
basis than it was possible so far.
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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 processes for which kinetic 
data have -been collected. It is envisaged to set up a laboratory 
for experiniental work on the Thermodynamic ProJ)erties at higher 
pressure^* Studies in the field of air and water pollution 
are expected to be taiken up. The newly started work in the 
field of Bio-medical Engineering -is proposed to- be strengthened.

In the field ,6f Transfer Rcocesses, the problem of 
generation of interfaces and heat mass transfer across them is 
proposed io be extended to Non-Newtonian Fluids.; It is proposed 
to start research work in the field of Pro'cess I>y(namics and 
Control to (i) Study dynamic characteristics of typical process 
systems, Q i )  develop new methods for (a) analysis of transient 
naturej (b) control strategies; and (c) desien of pro-cess 
equipment based on dynamic data.

Equipment

The requirement of the department is Rs I5 .I 8 lakhs.

Buildings

The department has requested for additional accommodation 

of 16000 s.q, ft. plinth area costing Rs 0,00 lakhs.

.Working Expenses

Request for additional stun of Rs 7OOOO per ann-um has been 
made towards working expenses.

T-10.5 Review and Recommendations

The main fields of rese^ch in which the department 
has specialised .in the last few years are : fi) Reaction 
Engineering; (ii) Transfer Processes5 and (iii) Thermodyn^ics 
and Transport Properties. The new interests of the faculty are ; 
Bio-medical Engineering, Itlineral Benefication, lubrication at low 
temperatures and low pressures and separation of solids from gases. 
So far, there is little ccntribution of significance in these  ̂
subjects. 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 
prescait activities in Reaction Sigineering should be continued and 
consolidated for greater effort in fundamental and applied research 
in this area. The department should also initiate at least some
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activity in experimental measurements of Thermodynamics and 
•Eransport 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 7/ork has 
been reported from the department - in bubble dynamics and drop 
fcccmation. New techniques have been developed in the departmoit 
in the study of this subject and we recomiriend that this work should 
be continued with greater intensity in the liquid media.

The pi^sent building in which the department is function- 
itig. is not very suitable. A new functional building, measuring 
22000 sq* ft. has b e ^  recently occupied. It would be in the 
interest of the growth of the department thal; it moves completely 
frcm its old building into the new one* The floor space provided 
will not be sufficient for the full activities of the department 
and we recoBBBend an additional space of 10000 sq. ft. plinth area 
to be provided for the department; For the additional space of 
10000 sq. f t .,  We recommend a non-recurring grant of Rs 10.00 lakhs 
taking into account cost of construction, all services, special 
wiring, furniture, etc.

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

7*10.6 Financial Implications

Building : Rs 10*00 lakhs

Equipment : Rs 10.00 lakhs
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.11.1
7 . 1 1  oi? a e r o m x jt ic a l  m g i i ^tsbr ing

Relevant Statistics

II • STUDÊ TTS

K3 on 5 1 . 3.1971

III..SAIi.RIES ÂLIiOWiilNrCES, 
P.F. AWD INTERIM 
RELIBP

a) Academic Staff
b) Hon-Academic Staff

TOTAL

B.E. M.E• i Re s.

57
A.

17

P.G.

Diploma

. STAFE(As on 3 1 . 3 . 19 71)

Sanc
tioned

In position 

(against sub
stantive posts)

Personal

posts

1 Total in 

; Position

a)Academic Professors 4 4 ■ • 4

AsSt.Profs. 10^ 8* •  » 8 ^Jnoludes.
Lecturer 9 6 •  • 6 One Elight

Other Academic Staff 18 16 •  • 16 Instructor

Total 41 34 •  • 34 .... ..........

b)Non-Academic Staff 47 .43 •  • 43 ..............
TOTAL 88 77 •  • 77

Pellows!Other)
Instt. Fellows 

CSIR/UGC

8

Total

82

1970.71

IV. WORKING EXPENSES

a) Consumables

b) Equipment
c) Others

TOTAL

Salaries

Rs.

4,34,823
1 ,99.303
6,34,128

Interim

Relief
Rs.

13 ,571
11,114
24,685

1970.71

Rs,

67,539 
18,754 
46.777

1,33,070

Cost of additional 
Staff proposed

Rs •

1,00,000 
75,000

1,75,000

Additional Working 

Expenses requested 
Rs.

1 ,75,000

V. NON-RECURRING 

Equipment

VI. HJILDINGS

Capital eauipment 
procured since 

1956 
Rs.

10,46,585

Existing including 
those under 
construction
Carpet
Area

Pl-lnth
Area

Sq.Et. 

47,937

Amount originally 
proposed

Rs.
66,00,000

Revised

Rs.
50,60,000

Ultimate ares* 
as at the end 
of IV Plan
Total Plinth 

Area

Additions 
now requested

Carpet
Area

Sq.Et.
59,922

Sq.Et.
59,922

jSq.Et.
•24,000

VII.OUTPUTS SINCE 1956

(Upto 31. 3. 1971) 19

[.E. j B.B.

181

Plinth
Area

Sq.Et.
30,000

Diploma

26

Cost
Rs.

Lakhs

12.00

No# of Research 
Papers/Reports

149
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Main Bxperiiaental Pacilities

AerodynaEics ; (a) Subsonic facilities - I4 ' x 9 ’ Open 
Circuit IXinnel; 7' x 5^ Closed Circuit Tunnelj 15’ dia. Spinning 
YVind Tunnel; 20” x 20" Boundary Layer Turinel; several smaller 
size low speed tunnels; (b) Su-personic facilities - 7" x 5" Blow- 
dovm Tunnel; 3" x 1” Blow-domi Tunnel;

Structures : Tivo universal testing machines; Creep and 
impact testing machines; 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.

7.11*3 Highlights of work done since the last review

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

Analytical studies in creep, flexure, vibration, matrix, 
analysis and aeroelastic behaviour of structural elements,

Pro.iect and development work s I4 ' x 9 ' tunnel commissioned 
and a six-component strain gauge balance installedi (Tests conducted 
on several of the aircraft designed at the Hindustan Aeronautic^ Ltd). 
Imprcrvements in the 5 ’ x 7* for closed circuit and spinning wind 
tunnels, supersonic pilot scale wind tunnel project for the Council 
of Scientific and Industeial Regiearch, supply of 2 ’ x 2' tunnels 
to various organisations in India, design of 3" x 3" shock tube, 
instrumentation.

Vibration studies of thick slabs and thin plates, design 
and fabrication of flutter models, Moire fringe apparatus and other 
basic experimental facilities.

A Bishpak aircraft has been acquired and instrumented 
and Plight Test Course organised for M.B. degree students. Anew 
stream in Rockets and Missiles has been started.

7*11*4 Proposals

It is proposed that the Institute may take over the 
responsibility for flight course from the Hindustan Aeronautics 
Limited.
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Research and Development

The proposals of the Institute for the department call 
for (i) consolidation and Inter.Bi’i’:'cation of the work in the fields 
of conventional fluid mechanics and aerodynamics, solid mechanics, 
structural mechanics and structural theory; (ii) involvement in 
national activities in the aerospace field by developing 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 laboratoiy 
facilities for these purposes, the department considers it desirable 
to involve itself in some hard-ware aspects also. Involvement in 
interdisciplinary fields such as studies in design concepts, 
studies in optimisation, bio-mechanics and bio-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 Rs 1.75 lakhs per 
year, working expenses by Rs 1.75 lakhs per year and building 
programme of Rs 12.00 lakhs and acquisition of equipment worth 
Rs 50,60 lakhs-

7 . 1 1 .5  Review and Recommendations

The department of Aeronautical Engineering, which was 
the first department to be established in the countiy, has 
completed 25 years. It was last reviewed by the Ghosh Committee 
in 1956 and since then, significant developments, have t*?-k9n place, 
such as the starting of Departments of Aeronautical Engineering 
by Institutes of Technology among others. These departments 
nave been primarily graduating studrx'ts at the bachelor’s degree 
level. More recently, some of the Institutes of Technology 
have also started graduating students at master^s level. It is, 
therefore, important to consider the position and role of the 
department at this Institute in the changed situation obtaining 
to-day. V/hen there was no formal instruction in Aeronautical 
Engineering elsewhere in the Country, it was necessary for the 
department to teach introductory courses in Aeronautical 
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 pioneering role.

The main strength of the department is in Aerodynamdcs, 
both basic and applied. It has excellent facilities, primarily 
in subsonic aerodynamics. With its proximity to the industry 
in Bangalore, it would be logical to treat the Institute facilities 
in subBonic aerodynamics as national facilities and further build 

them Up keeping in mind their importance in the national
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perspective* The Institute should establish a wind tunnel for 
studies on vertical and short take-off and landing aircraft as 
part of national facilities in subsonic aerodynamics. The 
financial resources (Rs 30 to 35 lakhs) for such a tunnel should 
appropriately be funded by the Civil Aviation or Defence. We, 
however, recommend an allocation of Rs 2.75 lakhs for feasibility 
studies. Ihe utilisation of the existing subsonic test facilities 
in the department appears to be less than optimum. The department 
seems to depend primarily on outside jobs, for example, from the 
Hindustan Aeronautics Ltd. for work in their 9 ’ x 14' tu3onel.
We understand that -the main reason for the low utilisation is lack 
of adequate finances for Y/ind tunnel models. We recommend an 
additional provision of say, Rs 20000 per year for this purpose in 
the annual working expenses. The National Aeronautical LaboiBtory 
located in Bangalore has excellent supersonic wind tunnel 
facilities. There is, therefore, no need for the Institute to 
build, up test facilities in supersonic and hypersonic aerodynamics, 
but plan its work in these areas in collaboration with the National 
AeroHautical Laboratory. We note that the Mnistry of Education 
has asked the Institute to put Up proposals for hypersonic 
facilities in association with the Ifational Aeronautical Laboratory. 
Such facilities even at a modest scale would cost anywhere upto 
Rs 25.00 lakhs and we feel that such large funds must come from 
sources other than the Education Itoistry. All the same, the 
Institute has to invest a minimum amount to undertake feasibility 
studies and some pilot scale work, for which we recommend a sum 
of Rs 2 .5  lakhs.

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

The work of the structures group is organised along
traditional lines, such as aeroelasticity, vibrations and
structures. It is felt that greater emphasis should be plpeed 
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 Aeronautics Ltd* design staff is also to be 
attempted. The Government is nov: committed itself tc indigenisa- 
tion cf the aeronautical industry and aircraft design will play 
an important and crucial role in any attempt towards self-sufficiency. 
Training of students in depth in aircraft design with project 
work in design as a specialisation would become very relevant 
to the need^ of the country. The Institute authorities should 
pay attention to create the necessary facilities in this direction.
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The departmental proposals for Structures, which are 
ambitious, need better definition and allocation of priorities.
Much of the equipment proposed by the department for Structures 
research is more appropriately found in applied research laboratories 
and does not normally find a place in an academic institution.
With the proximity of the Ilational Aeronautical Laboratory, it is 
desirable for the Institute to undertake collaborative programmes 
in fields requiring such equipment. We, however, recommend a sum 
of Rs 4 .^  lakhs for essential equipment for the structures division. 
For building first floors for the Structures and ierodynamics 
Laboratories, we recommend a sum of Rs 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. Ihis could 
fruitfully form the basis for inter-departmental collaboration 
between the Departments of Aeronautical Engineering, Mechanical 
Engineering and Intemal Coiab\iBtion Scvgineering. ’ife leave it 
to the Faculty and the Senate to work out the details of such a 
collaboration.

Flight Controls and I^amics is another important area 
not adequately covered in the department’s programme at present.
With the proposed School of Automation and the development of 
activity in Rockets and Missiles, it should be possible for the 
Institute to contribute significantly in this vital area of 
aerospace technology.

The course in Rockets and Missiles which started with 
the support frotn the Defence Ministry should be put on a solid 
foundation. This would require an additional funding of about 
Rs 4*00 lakhs, which we recommend. The area of control of 
aerospace vehicles should be vigorously developed in collaboration 
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 work on electronics as related to the experimental measurements 
relevant to this area. We also recommend the establishment of 
an instruments and guidance laboratory, including a section on 
general electronics, for design and fabrication cf test equipment 
for aeronautics at an approximate cost of Rs 3*25 lakhs.
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We further recommend the following provisions;

Rs 1 .2 5  lalchs for augmenting workshop facilities j

Rs 2,5  lakhs, for hanger facilities?

Rs 2,5  lakhs for fencing the aii^strip.

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

1 Financial Im-plications

For acquisition of ,equipment x Rs 16.00 lakhs

Hanger and fencing aroimd the

air-strip • j Rs 5 .OO lakhs

Completing the first floors over 
the Structures and the

Aerodynamics labcxatories j Rs 5 .00 lakhs

For model making (to be included 
. in the working expenses) : Rs 20000
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7.12 DBBiRTMENT OP CIVIL & HYDRAULIC E1TGINEERI27& 

Relevant Statistics

. STAFF (As on 31-3-1971)

SanC”

tioned

in position 

(against sub- 
et^tive posts)

Personal
Posts

Total in 

position

a)Academic:Professors 
Asst.Profs.

3
9

3
5

2 
• •

5
5

Lecturers 9 8 • • 8

Other Academic Staff 5 3 • * 3

TOTAL 26 19 2 21
b) Non-Academic Staff 33 32 • « 32

TOTAL 1 59 51 2 53

STUDENTS

As on 31-3-19Y1

£•£!. M.E. Res.
P. a.

Diploma

■fê llows 

Instt.

Other
Pellbwfe
CSIR/tJGC

Total

45 ■ 20 8 73

SiMIES, ALLOWANGES, 

PiP. AKD INTERIM

a) Academic Staff
b) Ifon-academic Staff

TOTAL

197b-71

Salaries Interim
Relief

Rs Rs Rs

3,08,367 7,700 • €

1,51,004 . 9,471 9 «

4,59,371 17,173

Cost of additional 

staff proposed

1,30,000

1970-71

lORKIHG EXEBNSES

a) Consumables

b) Equipment

Rs

79,752
38,740

Additional Working 
Expenses requested

Rs

TOTAL 1,39,304 1,38,000 + 40,000 for other items

lOS-REOURRING

^ui^ent

Capital equifcient 
procured since 

1956

Amount originally- 

proposed
Revised

I Rs

8,04,990
Rs

11 j 72jlOOO
Rs

10,22,000

mwUSGS

1

Existing 

those un< 
construct

including
ier
bion

Ultimte area 

as at the end 
of IV Plan

Additions 1
now 'requested

Carpet 
1 Area

Plinth 1 
Area

Total Plinth 

Area
Carpet

Area

Plinth

Area

Cost Rs 

Lakhs 1
Sq.Ft. 
49,016

Sg.Ft. 1 Sq.Ft. 
61,270 1 62,486

Sq .Ft. 
4,000

So.Ft. 
5,000

t

2.00 ! 11

5TRITS SINCE 1956 

Dp to 31-3-1971)

Ph.D. M.Sc. M.E. B.E. Diploma No. of Research 
Papers/Reports

19 38 264 • • 27 568 :
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7*12.2 Main Ex-periinental Facilities

Hydraulics Laboratory; Hydraulic turbines with complete 
speed control and loading equipment, high head (IOOO ft .)  mltistage 
pump, several flumes, including a tilting flume, set-ups for cavita
tion work, test facilities for meters and pumps; 6” and I 5" cavitation 

tunnels.

S true lyres Laboratory t Facilities for materials testing like 
100-ton univers'at testing machinej 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 Mechanics Laboratory : All the equipments for soil
testing; facilities for research work in soil dynamics such as Lazan 

Oscillator; Degebo Vibrator, pick-up;

7-12.3 Highlights of work done since the last review

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

Several new areas of research have been started and they are 
active now. Topical of them ares cavitation, air entrainment, flow 
metering, structural dynamics, including earthquake engineering, 
concrete stiTUctures under combined loading, photo-elasticity, structure- 
soil interaction, rhaological study of soils, soil dynamics.

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

A number of research schemes sponsored by outside agencies 
£re under active 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 
Sigineering have been held.

7*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 6f the master’s degree students, 
t h ^  propose to dapute students to river valley projects for a 
period of two months at the end of the first year. They also propose 
to arrange two or three short~term courses of six-week duration in 
the subjects of Pre-stressed Concrete, Cavitation, Design of 
Foundation EngineeriJig, for professional people in the industry, 
Goveminent organisations, etc-

Research and Development

In the research and development side, the department proposes 
to c<^ntinue the work in Cavitation in association with the Inorganic 
and Physical Chemistry Departmentj and also to intensify the work 
in research in Cavitation, for which they are setting up good 
facilities. IChe‘proposals call for increasing the admission for 
research students from 20 to 50*

Financial

increase in the staff for the Cavitaticsa research and 
Water I^sources cou2:;3e at professional and supporting levels at a 
cost of Rs 1.3 lakhs per year was proposed* department proposes
increase in the working eacpenses by Rs I .78 lakhs per year and a 
sum of Rs 10*22 lakha for acquisition of equipment. A biu-lding 
programme of Rs 2.85 lakhs was proposed, of which Rs 1*50 lakhs 
is for extension of the Structures Laboratory.

7*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 commissicned, id perhaps the only one of its kind 
in the university establishments in the country. Research in 
Cavitaticcn should form an important part of the departmental 
activity. We would urge that the Cavitation Tunnel be developed 
as a national facility with suitable inputs of professional talent 
and adequate supporting technical staff and working expenses.

We supJ)ort the proposal of the department to offer electives in 
Water Resources at the master's level.

We feel that it would be desirable to develop an 
appropriate interaoticn between this department and governmental 
institutions either by way of consultancy by individual staff 
members 03? projects through institutional consultancy

We were informed that there have been occasions when some 
activities started by the department were taken over by other
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oiganisations f or follovHp 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 fca: acquisition of eqiiipment.

The requirement of a pulsator to go along vdth 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.

Financial ImDlications

Building : Rs 2.00 lakhs

Equipment : Rs *10.00 lakhs
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7 ,15  DEPARTMENT OP IlM W AL COIViBUSTION ENGIKEERIKG 

7*^5*1 Relevant Statistics

I. STAFF (As on 5I-3-I97I)

a)Academic* Professors 
Asst*Profs. 
Lecturers

Other Academic Staff 
TOTiiL

b)Non-/icademic Staff
TOTAL I

Sanc
tioned

/ . . , i Personal
(against sub- ; .
stantive -posts) 1 ^_______

Total in 
position

22
ill

15

66
38

II. STUDENTS 

/IS on 3 1-3-1971

III. SiiLARlES, ALLOWANCES 
P.P. im  INTERIM 
RELIEF

a) Academic Staff
b) Non-academic Staff

TOTAL

■ B.S. iM.E.

53

Res.
P.G.

Diploma

1
: =:;3>'=r=x5==5Si=:s=:3==

Fellows 
Instt.

27 10 ,

1970-71

16
54

Other
Fellows
CSIR/UGG

Total

Salaries Interim
Relief

57

Cost of additional 
staff proposed

Rs

1 ,96,099

IV. f/ORKING PPENSES

a) Consumables
b) Equipment
c) Others

TOTAL

V. NON-RECURRING

5 , 72,398

1970-71

12

Rs
,060
151

Rs

18,417

Rs

74,890

15,847

,5.>.4,41
96,184

I Capital equipment 

j procured since

I__________ 195.6.........

• 9
• »

Additional working 
expenses requested

Rs 
• • 
• •

46,000

Amount Originally 

proposed

Equipment

VI. BUILDINGS

Rs

8,66,579 ^

Existing including 

those under

Rs
5,95,000

Revised

Ultimate area 
as at the end 
of IV Plan

I Carpet
! Area
1
L ,

Plijith
Area

Total Plinth 
Area

Carpet
Area

Plinth
Area

Cost
Rs

Lakhs

1Sq.Ft. 
129,362
*

Sq.Ft.
36,702

Sa.Ft.
36,702

Sq.Ft.
7,520

Sq.Ft.
9,400 3.00

Rs
2,95,000

Additions 
now requested

Ph.D.
VII. OUTPUTS SINGE I956

(Up to 31-3-1971) ! 5
= L ™

M.Sc.

10

M.E. B.E.

123

Diploma

19

No. of Research
Papers/Reports

66
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7*1} *2 Mg.in Experimental Facilities

a) Test facilities for : reciprocating engines 5 - 200
bhp, 1200 6000 rpm; gas turbines 1000 hp, 20000 rpm; turbo jets
Upto 5000 lb. throist; performance evaluation of vehicles both in 
the laboratory and on the toad - passenger car to heavy duty trucks; 
auxiliaries like fuel pUmps, filters, radiators, etcj b) research 
engines for performanoe evaluation of fuels and lubricants; c) 
altitude chamber for simulating atmospherid conditidiis upto 5
d) air supply 0*4 kg/sed* at 8 atm ahd 0,15 kg/sec. at 200 atm;
e) specialised instrumentation such as engine indicators > multi-̂  
channel ^Gscilloa&opee, arftplifier î̂  digital* eouaters^ vacuum tube 
voltmeters, B and K spectrum analyser, X-X recoaad^r, hot wire 
anenwsmatex*

3̂ 13-31- mghlifihts of work dene since the last review

Research and Development

Various aspects of combustion, fluid flow, vibratioq.^ 
'iUibrieation, engine design, vehicle dynamics and performance; 
equipment designed and built in the department t periphery oamera, 
eleafcrcnic , pressure indicators, HifimpepatujEre CK3*itr£)ller,
dynamomoteys» chassis and trailer dynamometers, altitude test 
facility, equipment' for evaluating angine, performanoe of lUbrAcati^^ 
oils and fuel filters.

Industrial and other work

A number of engine and ancillary manufacturers have been 
helped in developing and improving their products. llso the 
Indian Standards Institution has been assisted in formulating 
standards relating to engines and ancillaries.

Proposals

Research and Development

The proposals of the department envisage the continuation 
of tie present activity to meet the needs of the industry, research 
and teaching organisations in the country. The department proposes 
initiating investigations on a new concept for a heat engine, an 
electro-l5ydro dynamia lubrication, high speed bearings, full scale 
testing of vehicles in a nev/ proving ground, studies on cross country 
vehicles involving vehicle terrain interaction, studies in biomechanics 
related to reaction times, fatigue limits and performanoe limits.

It is hoped by the departnBnt 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 Rs 46OOO per year and a sum of 
Rs 2.95 lakhs for acquisition c£ equipment.

i
7* 15 *5 Review and Recommendations

Vi/hile there is technical capability available in the 
department, it has not been coordinated towards goals which could 
have produced significant results. 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 iueronautical iJngineering 
Departments could have been most fruitful for all the three 
dopartioents •

We feel that there is a strong case for merging this 
department with the Mechanical Engineering Department as much of 
their work is closely related. In the new organisational 
structure in which creation of divisions is envisaged, we hop® 
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 activities 
in engines for aircraft propulsion with those of the leronautical 
Engineering Department and the Department of Ivfechanical Jkigineering,

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

We recommend Rs 3*00 lakhs for equipment.

7«13.6 Financial Im-plications

Equipment ; Rs 3»00 lakhs.
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7.14 DEPARTLIBFT OP MECHANICAL ENGIIJEERING 

7*14.1 Belevant Statistics

I. STAFF (As on 31-3-1971)

a) Academic: Professors

Asst.Profs. 
Lecturers 

Other Academic Staff 
TOTAL

b) Non-Academic Staff
TOTAL

II. STUDENTS

As on 31-3-1971

III. SALARIES, ALLOWANCES, 

P.E. AND INTERIM 
RELIEF

a) Academic Staff

b) Non-academic Staff
TOTAL

Sanc
tioned

3
10
12
11

94
132

In Position 

(against subs
tantive posts)

2
6
9

12
29
81

110

M.Ek

55

Res.

18

P.G.

Diploma

1970-71

Salaries Interim
Relief

Rs

3,92,603 
3,71,958

Rs

12,043
24,574

Personal

Posts

Total in 

Position

4
6
9

1Z

81
112

Fellows

Instt.

Other
Fellov^s

C S I R A 'G C

1

Total

74

Cost of additional 

staff proposed

Rs
3 ,00,000
2,00,000

7,64,561 36,617 i 5,00,000 + 46,000
Other items (Associateships &.

Books)

IV. WORKING EXPENSES

a) Consumables
b) Equipment
c) Others

TOTAL

1970-71

Rs
71,246
4,826

18,810

Additional Working 
Expenses requested

Rs

94,882 78,000
^ = =

V. NON-RECURRING

Capital eouipment 
procured since 

1956

Amount originally- 

proposed
Revised

Equipment
Rs

1 17,39,325

Rs
27,00,000

Rs
11,15,000

j

'P f T T T  T T ^  T T V T r*  Q

Existing including 
those under 

1 construction

Ultimate area 

as at the end 
of IV Plan

Additions now 

requested

V  X  . J d U I J o U  J J N b - D  I
1 Carpet Plinth 

Area Area
Total Plinth 

Area

Carpet

Area

Plinth
Area

Cost

Rs
Lakhs

Sq.Ft. Sq.Ft. i 
79,812 99,765 |

Sq.Ft.

99,765
Sq.Ft.
12,800

( ■

Sq.Ft. 
16,000 8.00 1

jPh.D.
VII. OUTFJTS SINCE 1956 i

M.Sc. M.E. B.E.
r ■ 1

Diploma No. of Research 
Papers/Reports ;

(Upto 31-3-1971) i 5 19 258 • • 35 151 i
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7.14*2 Main Experimental. Facilities

Experimental 600 K.W. Thermal Power Station comprising 
a wf’ter tube 'boiler with eccnomiser and a turbo alternator set with 
condenser; evaporator and feed water heater for study of power . 
derived fran fossil fuels; equipment for the study of heat 
transfer processes such as conduction, convection, condensation 
and boildlng; a low velocity wind tunnel and water turmel designed 
and built in the department for stt*aies in Fluid Mechanics; 
Metrology laboratory containing’ select precision gauging equipment; 
]\(!feterials Science Laboratory; Foundry laboratories for making 
sand, shell and plaster moulds; Metallography aid Heat [Ereatment; 
Chemical analysis and aand testing; X-ray and Ultrasonics to 
determine internal defects in metal parts, welds and castings; 
instrumentation laboratory; facilities in strain gauge techniques; 
Vibration studies; two dimensional studies in photoelasticity; 
studies in mechanical behaviour of engineering materials; a 
Mecshanical Engineering workshop, ^hich helps in tbe fabri^atim 
of equipment and instruments in research for all the departments of 
the Institute, equipped with machine tools of all types, foundry, 
pattern and welding equipment. The vforkshop has been planned 
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.

7* 14 .3  Highlights of work done since the last review

The Department of Mechanical Engineering reorganised 
the Master of Engineering Degree Courses into a two-year pattern 
leadirjg to the award of the Master of Engineering degree in 
Mechanical Engineering in the followirtg throe strca’̂ .s; Ifeat 
Power Engineering, Foundry Science and Engineering; and Ifechine 
Design, Hie Machine Design stream was thus introducec for the 
first time in I963.

7 . 14 .4  Proposals

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 develop the 
course work and research in Automatic Control in association with 
the School of Aitomation.
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Research and Development

Che department, in addition to offering the electives, 
also proposes to conduct active research in the- above fields.
They also propose the creation of nuclei for research in the 
fields of low temperature engineering, welding engineering, noise 
and random 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 and bio^engineefing. They propose strengthening liaison 

with the industry.

Financial

The department has requested in support of these 
activities a sum of Rs 11.15 lakhs for equipment, Rs 20000 far books 
per year and about Rs 5*00 lakhs per year for increasing the 
academic and supporting staff. They have also requested Rs 2600i) 
per year for industrial liaison work, Rs 8.00 lakhs f cr additional 
space and Rs 78000 per year for working expenses.

7*14»5 Review and Reccanmendations

The main strength of the Mechanical Engineerir^
Department is in Heat Transfer as a discipline, out of which the 
stream of Heat Power Engineering was conceived. The department’s 
contributions in this field in the past have been good. The 
department has also made ccaitributions in Foundry Science and 
Engineering, Recently, the field of Ifechine Design is being 
developed. The future developments of the department, we feel, 
should necessarily be the -outgrowth of its existing strength.
In view of the importance of thermal power in the countey and the 
stiffiingth 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 IRarbo Machinery-

We note the continued involvement of the department 
in Fountry Science and Engineering, but do not recommend starting of 
n€w fields such as welding engineering and forje;ing technolc^.

In so far as Machine Design is concerned, the nain 
strength of the department is in Vibrations. The Department of 
Internal Combustion Engineering too has an activity in Vehiicle 
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 
mergt.r of these two departm(2nts.
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We do not, however, rettommend extensive involvement in 
the fields of Bearings and Power Transmission Systems, Noise 
Control in Machinery Tool and Die Design, Meehanical handling and 
Designing for llass Prpduction.

We would reeommend the involvement of the department in 
^tomatic 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 Ifydraulic Control Systems and Numerical 
Control Systems.

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 
systemsi

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 sitiiation, replace the wom-out 
parts in periodic maintenance and see if it can be utilised in 
cooperation with other institutions.

We recommend Rs 10.00 lakhs for acquisition of equipment* 

7.14-6 Financial Implications

Equipment : Rs 10.00 lakhs.
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7.15 DEPiillOMENT OP RI3T1LLIJHGY 

f«l5o1 Relevant Statist5.cs

1. Q ÎiFF (iis on 5 1-3-19 7 1)

a) Academios Pi'ofessors
Assto Profs 
Leoturers 

Other AGadem5.c Staff 
TOTiiL

b) lTon-Aoadeni,io Staff
TOTAL *72 

S,E.
II, STUDEIITS

As on 51-3'-'̂  971

III. SAIARIS3, ALOTAl^GES,

Ai® T^m aii 
RELIEF

a) Academic Staff 
"b) I'Ton̂ -aoademi.c Sta,ff 

TCTAJj

lY, WJRKim  EXEEHSE3

a) CcnsumableB
b) Equipment 
o) Others

TOTA]

NOIT~RECUimB[G

Equipment

Sanc

tioned

6
11
^.,1

29

s5r3R:.*r:=33-̂=r4;*3::̂ css:=tr=»aE3BS!Sj«B=:s==:s=i==s=5=crs=yc=ss=as=ar=s=s=s=s»:M*

In position
(against subs * 
tantive Dosts)

■7
21
58

7b

M.E,

35

Res

12

P.G,
Diploma

Pers caaal 

Posts

Total -In 

Position

I I
_21

3Q

Fellows
Instto

Other
Fellows
CSIR/UGC

3

Total

126

.^222=21
Salaries

F:s
2,16,080 

91 ̂ 2 1

Interim
Relief

Is
7,568
6,061

Cost of additional 
staff proposed

3,08,00' 13,629
T̂jsisisu :=cl: £s=sasCE.-2ssr -= s= r

1970-71
Additional Worki-ng 
:abcpenses requested

Fs

65.213
34*003

Rs

O 9 
• O

1v15,542 1,44,000
Capital equipment i Amount originally
procured since

J iS i
Rs

8 ,19,355

VI. EUIL-DINGS

VII. OUTPUTS SIHGE 1956
(Upto 31-3-1971)

Existing including 
those under 
construction
Carpet Plinth

,;rea âx̂ ea
Sq cFt̂ . 

33,620^' 42,276

proposed

"S’ 
50,00,000

ij=sji:rs:£=3s:=:=:=s

niltimate ax’ea 
as at the end 
of IV Plan

Revised

20,40,000
ŝ==:ssss:ams£sisssss9sssss

Additions now 
requested

Total Plinth 
Area 
Sq. Ft,

42,276

Carpet
Area

Sq.Ftc
8,000

Plinth
Area

Sq>Ft«
10,000

Cost
Rs

Lakhe
5.00

Ph.D.

fc=ii.̂ ===r:r=

M.Sc. M .S .

s;;=r=2=r=:Stt;

B.E. Diploma No* of Research 
Pa’̂ ers /Report^a

4 14
raster s=sss=a

31
:s:csc===s;=aBass

238 68 128
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7*15*2 Maija Exiperiiriental Faoilities

Facilities are available for investigations in the 
following fields: (i) Chemical Metallur^ - conventional mineral
dressing operations^ inicroscopi6 examination of minerals, smelting 
and roasting of ores,' kinetic and thermodynamic investigations of 
metallurgical systems at high temperatures, electro-plating and 
tenting of deposits, chemibal analysis of ores, alloys, slags and 
refractories; and (ii) Physical Metallurgy - Structure studies of 
metals and alloys with convention^ equipments including heat 
treatment furnaces. X-ray unit and complete metallographid 
equipment* forming operatiotis and mechanical tests on metalB and 
alloys, production, compacting and sintering of metal powders* 
measurement of physical properties like electrical resistance 
magnetic constants, internal frictionj etc* of metals and alloys,

7il5*5 Highlights of work dene since the last review

The two*-year diploma eourse has "been converted into a 
three—year B*E* degree ccursei

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

7*15«4 Proposals

Teaching

The proposals of the department for teaching seek 
consolidation of the master's degree courses in Physical 
Metallurgy and in Chemical Metallurgy, reorganisation of the 
three-year B,E. degree course involving a revision of the course 
content 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 . 
Science 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 additional floor space costing Rs 5*0 lakhs, 
increase in working expellses by Hs I 144 lakhs per year and acquisiticai 
of equipment costing Rs 20*4 lakhs are envisaged.

7 . 15*5 Review and ReoommendatidiS

Teaching

B,E. degree programme » We have elsewhere m^e recommen
dations regarding the future pattern of the BiE* degree coursesi

M.E, deg!c$e •programme i At presetit, the department 
conduets its master^s degree programme in two streams, namely, 
Chemical Metallurgy and Physical Metallurgy* There are proposals 
to replace these by offering the master’s degree courses in the 
department allowing for specialisation through electdves# The 
master’s degree 66Urees in future iff ill be a core group of subjects 
common to the Ihetitute and a core considered essential by the 
department and ia. number of subjects offered by way of electives.

ReeeSreh

From the departmental reports submitted to us, 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 be advisable to encourage such 
developments. If the Institute wants to make an impact cm the 
field of Metallurgy, it has to restrict the fields of study and 
go in depth in the few selected fields. While we ^o not wish to 
suggest the explicit fields of research, we would like to state 
that the Institute should take note of the requirements gf the 
State of %sore and those of the neighbouring regions in evolving 
the future fields of research. %sore 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 industry are concerned, the problem that the 
country faces is one of establishing the relevant facilities 
for manufacturing alloys with the possibility of improvement in 
the direction of fatigue resistance, stress corrosion resistance, 
while retaining the increased mechanical properties such as 
tensile strength. Further, the Goveî nment of India has recently 
announced its decision to establish three steel plants in
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the South. This calls fca: 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 equipmoit grant for the department 
totalling to Rs 15*00 lakhs, which includes an electron microscope. 
We recommend that while acquiring the microscope, the department 
may obtain an electron microprolDe attachement as well.

7 . 15*0 Financial Implications

Equipment 1 Rs 15*00 lakhs.
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7.16 m vm ThW T (F ELECTRICAL COI^MJNIC..TION EKGINEBRBrG 

7 .16*1 Relevant Statistics

I. STiiPF (As on 31-5-1971)
a) Academic IProfessors

iisst. Ptofs, 
Lecturers 

Other Academic Staff 
TOTAL

b) Non-Academic Staff
TOTiiL

II. STUDEM'S

As on 3 1-3-1971

III. SALARIES, ALLOWANCES, 
P.P. iiND INTERIM 
RELIEF

a) î icademic Staff 
■b) Non-Academic Staff 

TOTAL

Sanc
tioned

2611
57

In position 
(against sub- 
stantive posts)

12.21.

B.E.

IV. WORKING EXPENSES

a) Consumables
b) Equipment
c) Others

TOTiiL

V. NON-RECURRING 

Equipment

VI. BUILDINGS

jVII. OUTPUTS SINCE I956
(Up to 51-5-1971)

B9

M.E.

39

Res.

46
=C= =5=s:s£3 CS =

P.G,
Diploma

13
=53=

1970-71

.siassssssssssscssascss

Personal
Posts

i .

Total in 
Position

22
22_

Fellows
Instt.

3 49

Other 
Fello.ws 
CSIR/UGC

Total

143

Salaries Interim
Relief

Rs

5 ,02,129
1>52.611

Rs

8,235
8.ii87.

4 , 34 , 74^ 16,622 

1970-71

Rs

69,222
30,058
I4..r?i8

1,15,628

Cost of additional 
staff proposed

Rs

2,00,000

Additional Working 
Expens^ requested

Rs

1,49,000 + 2,00,000 for 
Research & Development

Capital equipment 
procured since

1956
Rs

8,46,919

Existing including 
those under 
construction

ikmount Originally 

proposed

Carpot
Area

Sq.Pt.
56 ,686

Plinth
ilrea

Sq.Ft.
45,858

Rs
18,00,000

Ultimate area 
as at the end 
of IV Plan
Total Plinth 

Area
Sq.Pt.

45,858

Revised

Rs
7,54,000

=s=SE=s=r3S = s a a s = = c = = = s := = := = :  ~

Additions now 
requested

CaiTpet
Area

Sq.Ft.
4,000

Plinth
Area

Sq.Ft.
5,000

Cost Rs 

Lakhs

2.00

Ph.D. M. Sc. M.E. B.E. Diploma No. of Research
Papers/Hop i 'u.,’

19 5 ! 131 i 223 88 200
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7.16,2 ll\a.±n Bxperimental Facilities

The facilities existing in this department may be beet 
described as those suited mainly to studies in the classical fields 
of communicotion, viz., Atmospheric Noise, Vacuum Tube and Semi
conductor Circuits and Devices, Microwave Radiation aid Propaga
tion, Vibrations and Room Acoustics. Even in these areas, 
severe limitations have come up since practically no precision 
measuring equipment had been acquired for the last I4 years.

Hi^hli^hts of work done since the last review

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

In research, contributions have been iî ade in the areas 
of atmospheric noise, electron devices and circuits, electronic 
instruments, computer applicc tions, microwave engineering, circuit 
theory, acoustics, signal detection and information theory.

Two new laboratory facilities have been built during 
this periods an Electron Devices Laboratory, which provides a few 
basic facilities for glass blowing, production of high vacuum, 
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 teken up for production. Acoustical 
design and testing services have been rendered to some tv/enty 
buildings,

Proposals

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 one in the Institute. A more flexible system of elective 
courses is being planned to 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 department will work in close liaison with the 
Electrical Engineering and High Voltage Engineering Departments 
and would be jointly responsible for instruction in all major 
areas of electrical science and technology, particularly communi
cation, control and computation.

The department is also envisaging short-term specialized 
courses in co-operation v/ith industry for mutual benefit*

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

Research and Development

G?he major areas of research work in which this department 
would be involved are: (i) Solid State Electronics with special
reference to functional devices and Micro " c.ctronics; (ii) Materials 
with Special reference to the study of tte properties of Semi-conductor 
Materials; (iii) Instruments with particular reference to Digital 
'Instrumentation; (iv) Microwaves with particular reference to 
.Propagation; and (v) Acoustics with special reference to 
ilrchitectural Acoustics, Noise Control and Vibration ^alysis.

Jointly vdth the Electrical Engineering Department, this 
department v/ould develop research in Automation with special 
reference to Computers and Electrcn:.''c Hard-ware*

Financ ial

7.16-5

Equipment : Rs 7.34 lakhs

Working Expenses Rs 3«49 lakhR per year

Staff Rs 2.00 lakhs per year

Buildings Rs 2.00 lakhs

Review and Recommendations

The industrial revolution 'was characterized by the
developm^ent and exploitation of the sources of power in nature.
The harnessing of nuclear power nearly completed this phase of 
the revolution 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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electronic devices. Gcnanunicaticn plays a key role in practically 
all modern technology and is the nerve system of modern society.
It lies at the very heart of our educational system which must 
develop to meet the challenge of a modem technology* These 
remarks should be sufficient to emphasize the responsibilities this 
department should bear in mind.

One of the oldest ccluools of electrical and communication 
technology, this department has played a significant role in the 
past and its alumni have contributed greatly to the growth of the 
telecommunications in the country. During the period under 
review, the department has grown considerably in the scale of its 
activities.

Looking into the future of communications, one sees.very 
clearly that the volume of information being transmitted is increasing 
at an exponential rate or faster. India has an almost insa'^.iable 
need for commanicaticin facilities not only because of its geograpnical 
features, but also 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 problems 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 to be recognised that with a developing 
India with its increasing defence needs, the training in Electronics 
and Comrauni oat ions 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.

Some of the important problems facing the counti^y are 
the development of T.V. industry and the Space programme. The 
Institute of Electrcnics and Radio Ihysics, Calcutta, is also an 
advanced centre, which fulfils the needs of such a centre of 
excellence to the east. In the western zone, the Hiysical 
Research Laboratories, ihmedabad, 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 beccme a centre of excellence since (a) it 
has all the pre-requisit besides being a pioneer in this field 5
(b) it is surrounded by a cluster of sophisticated electronic 
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
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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 educational 
institutions or v/hidi have been become somewhat out-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 Communication.

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 departm^t as a centre of excellence^

It is essential that the department should retain a broad 
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 aid in^ortant they may appear at times. On the other 
hand, it should guard, itself against accepting the security offered 
by standard lines of work. Many challeng;ing communication problems 
exist at the interface between man and 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:

if the bachelor’s degree progranme is continu^-, 
it may be reorganised under the Unit Systemj

the department interact with the Central Instru^ 
ments and Services Laboratoiy to assist it in 
design and maintenance of sophisticated electronic 

. equipment;

periodical review and revision of the M.E. degree 
course programme be carried out to reflect latest 
developments. Broadly speaking, the teaching 
must be discipline oriented and sci^ce based;

reduction of research effort should be effected 
in out-dated programmes; and
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the department should concentrate on 
progranmes such as T .V ., Space Blectrcnics, 
Micro-electronics and Digital Conmmnications.

Tfe recommend Rs 10.00 lakhs for acquisition of equipment, 

7*16.6 Financial Implications

Equipment : Rs 10.00 lakhs
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7.17.1

7.17 DBPARTi™? QP JSLECTRICilL M aW m X m  

Relev^t Statisticfii
g;a3SgaBSSigas=;s=a:=Ke;gt=::33t«tiit*Wipa>tC8<BiMHfc:.;,a;=asaB=is=sai=ass=sx5ssi=»ass;3e=s;ata8=3g;sat;sasa;gaaBvi«aîiN»=sc3:aes=gsg;==te=sg:

I. STiJ’P (j^ m  31-'5-l97l)
a) ilcadendot Professors 

Asst, Profs 
Lecturers

Other Mademic Staff 

TOTAL
b) Non-/ica3effiio Staff 

TOTili
tssrssssassss sssGssMfiSf&riTseszscssscss

II . STUDENTS

Aa on 31-5-1971
ssstq̂ sssassssBasssaeaaveaicBuassnasasi

III. SALiRIES, mOWAlTOES, 
p ,?. M D  i m m m  
RELISP

a) Academic Staff
b) Non-iicademic Staff 

TOTAL
gBtgirMBrga;csg5aft»asaa8g«aBaaw»asasqtma8»gscCT

Sanc
tioned

4
710
1.

In position 
(against sub-* 
stantive posts)

26
14

21

60
:=ss=sss=:̂ s:x=a=s^s=::

B . E .

74

M.E, R e s .

44 7
-itBSS

1970-71

55
SSZSSSSSSiSSSSS

P.G.
L̂ plcana

Personal 
Pos ts

Salaries Interim
Relief

2,
1.

Bs

58,699 
5?. 762

4 ,12,461

Ra

7,928
9.866

17,794
tmtBssztsfSsasaê s'sussjsssscses lesse.

lY. WCBKim EXm^ES

a) Consumable®
b) Equipmsiit
c) Others

TOTAL
m tssa m ssssm  sa s tm  a  gaa ra ^ f la aeq  aesgasmgaaagass

V. NON-EllCUERING 

Equipment

hn. BUILDINGS

1970-71
fis«2,064

56,753
14.211

1 ,13,088

Capital equiianent 
procured since

^95.6 , ......
Rs

9,47,574

Fel̂ -ows
Instt.

Total in 
Position

22
I I

Other
Fellows
UGC/GSIR

54
s=̂|̂sxss:sx=ss9s:i

Total

125
=:sS3:itBesssass3aESssB:saBai$.«Bta«3£«a!Ŝ 3=s=:s:ssss=3ss=:=:s:a:csx3ssssSEas

Cost of additional 
etaff proposed

Ra
# •
♦ »

25,000
ssuta««stmsra

Mditicnal Working 
Ibcpenses requested

* • 
• •

1,44,000

Amount originally 
proposed

Rs
25 ,65,000

Revised

I those under 
construction_______

jCarpet 
i Area

VII. OUTPUTS SINCE I956
(Dp to 31-3-1971)

ISq.Ft.(5.614
sssssssa ;

iRi.D.

11

Plinth
Area

Sq.Ft.

57,017

M.Sc. M.E.

209

as at the end 
of IV Pl€Ul___
Total Plinth 

Area

Sq*Ft^

57,017

B.E.

224
astssssaBSS±s3EenssIcs«rjss:»«ss=ss£si

Dipioma

156

Rs
12,55,000 

requested

Carpet
Area

Plijath
Area

Sq.Ft. Sq.Ft.
# •

stsassss

No. of Research 
Pa-pers/Reports

Cost Rs 
Lakhs

159
i«ESasSss;s;=9tss:sata;asMS>ssaBa
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The department has the following lahoratories ;• Electrical 
Machines Laboratoiyj Standards Laboratory; Measurements Laboratory; 
Magnetic Testing Laboratory; Illumination Laboratoryj. Electronics 

' Lab ca:a t ory; Servo Labor a t ory.

Specialised equipment in the laboratories are : Aj Ci
Network inalyser and Itansient Analyser; Relay Panels with 
facilities for testing various types of relays; Bench for dynamic 
testing of relays; Carrier Current demonstration equipment; 5 ft. 
Integrating Sphere Hiotometer; I50 kW and 50 kW mercury Arc 
Rectifiers; High Temperature Furnaces; Analogue Computer.

7*t7-3 Highlights of work done since the last review

Design and development of a Itcansient Analyser; Reactors
for E.H^V. lines; Half wave length fcr power transmission; Improvement 
of transient stability limit by the use of dynamic breaking; 
unconventional electrical machines * linear Oscillating Machines and 
Linear 5~phase induction motors; Static freq.uency 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; Multivariable Function 
Generator; Static ftelays for Motor Control; Binary Addeî - 
Subttactor; Electronic Differential inaly&er; Digital Phase Angle 
Meter; Ele<^tronice IJyquist Diagram Display Unit; a Transistorised 
Digital Tachometer; a 25O 7  Electromechanical A.C. Voltage 
Stabiliser; Uon-linear Analysis; Time Varying Systems; Multivaria
ble Systems; Optimal Control; Random Processes; Pattern 
Recognition and Biological Control.

7*17*4 Proposals

/
Teaching

The department proposes to offer short-term courses 
(4 to 6 7/eeks) in Power System -Analysis and Power System Protection.

The department also proposes expansion of laboratcccy 
facilities for practical work by up^ading the equipment and. 
fabrication facilities in the Industrial Electronics Laboratory.

7-*l7*2 Main Experimental Facilities
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The department further proposes additional facilities 
for M*E. projects on simulation . of small scale iradustrial systems 
such as numerical control of machines, correlation analyser using 
digital techniques and hybrid computers.

Research and Beyelopment

The department proposes (i) building up a group in modern 
methods of Power System Malysis 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 construction of miniature AC/DC transmission line 
models for studying power system problems; (iv) projects for import 
substitution items like vitreous enamc-lled, metal oxide and 
cement coated resistors, reed relays, ferrites, electronic flash 
tubes, etc.; (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.

Financi al

A sum of Rs 12.33  lakhs was requested for equj.pinent- The 
Institute proposes increase in the woiking expenses by Rs 1.44 lakhs 
per year and Rs 25000 per year for supporting staff.

7 . 17*5 Review and Recommendations

Ihe department has good facilities and competent staff for 
research in the fields of System, Protective Relaying,
Electrical Machines, Control Systems and Industrial Electronics.
An A.C. KeV-vr:.];: x'nalycer, the only one of its kind in this country, 
is being used regularly for the solution of power system problems, 
which are frequently referred to the department by the State 
Electricity Boards and Power Supply Companies. However, with 
the advent of the digital computers, this expensive installation 
will have rapidly diminishing commercial use in future, though it 
may still ccntinue to have educational value.

The department, which no?; runs a post-graduate course in 
Electrical Engineering with g)ecialisation in Control Systems, will 
have an important part to p l ^  in the 'development of another major 
project that is being vigorously pursued in the Institute, nanely 
the establishment of an advanced centre for Automation with the 
assistance of the U .S .S .2.
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V/e hope that full advantage will be taken of this programme, 
so that a good School of Automation can be established in the 
Institute,

Having regard to the facilities and staff available, we 
feel that there is potential in the departmsnt for augmentation of 
its Ri.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. A similar proposal has been made by the 
Department of Electrical CoranMnication Engineering also. We hope 
that there will be close collaboraticsQ between the two groups.

We rebommend Rs 10;00 lakhs for acquisition of eq,uipment* 

7*17*6 Financial Implications

Equipment t Rs 10.00 lakhs*
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7.18.1
7 .18  of high vom os shgiessrihg

Relevant Statistics

I. STAFF (As on 51.3.1971]

a)Academics Professors 

Asst.Profs 
Lecturers

Other Academic Staff

Total

b)Kon-Academic Staff 

TOTAL

Sanc
tioned

I I . STUDENTS

As on 3 1 . 3.1971

III.Sii.IARIES,ALLOWANCES,

P .? . k m  i w m m

RELIEF

a) Academic Staff
b) Non-Academic Staff

TOTAL

IV. WORKING EXPENSES

a) Consumables

b) Equipment
c) Others

TOTAL

V. NON-RECURRING

Equipment

4
8
6

13
31

39

70

In position 

(against sub
stantive posts)

U

29

43

B.E. M.E. I Res.

19 

1970-71

Personal

posts

Total in 

position

14

29

43

P.G.

Diploma
Fellows

Instt.

Other
Fellows
CSIR/UG(

Total

28

Salaries

Rs.

1,87,873
1.23,296

3,13,169

Interim
Relief

Rs.

Cost of additional 

staff proposed 
Rs.

5,846
8,501

14,347 2,00,000

1970-71

Rs.

Additional Working 
Expenses requested 

Rs.

66,419

23,927
9 ,115

99,461 56,000

Capital eouipment 
procured since 

1956 
Rs.

Amoimt originally 

proposed

Rs.

15,69,155 19,50,000

Revised

Rs.

12,00,000

/I .  FJILDINGS

Existing including 

those imder 
construction

Ultimate area 

as at the end 
of 11 Plan

Additions-.now 
requested

Carpet
iirea

Bllntii
Area

Total Plinth 
Area

Carpet
Area

Plinth
•Area

Cost
Rs.

lakhs
Sq.Ft. 

34:i617 1

Sq.Ft. 1 Sq.Ft. i 

45,271 1 45,271 j

Sq.Ft.
8,640

Sq.Ft.
10,800 5.80

/II.OUTPUTS SINCE 1956 

(Upto 5 1 . 3 . 19 7 1)

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

Pape rs/^ie port s

3 6 r 78 1 .. 52 76



7.18.2 Main Experimental Facilities

Impulse voltage generators upto 3000 kV and Oscillographs;
Repetitive surge generator; Sphere gaps upto 2 m. d ia .; 200 impulse 
current generator; Testing transformer cascades; Sine v/ave alternator,
2.3 1V; 250 kV, 25 mil direct current generator; Electrostatic volt meters;
Schering bridges and null detectors; Standard capacitors; Experimental 
transmission line; Controlled atmosphere room; Discharge detector;
Dispersion meter; 1350®C Electric firhaoej 150-to^ hydraulic press;
Tektronix oscilloscopes for high speed measurements; 220 kV experimental 
substation; High vacuum equipment; High pressure equipment.

7.-18.3 Highlights of work done since the last review

Development of h i ^  voltage techniques for research activity and , 
industrial testing; breakdown studies in solid, liquid, 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 Scientific & Industrial Research, Central Board of Irrigation & 
Power, 'ResearcYi D^vtilopment Corporation, National 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 h i ^  voltage power transmission and a two-week 
school on high voltage laboratory techniques were conducted.

7.18.4 Proposals

Teaching

The proposals ©uphasise the importance of the study of the behaviour 
of power apparatus and systems and on the characteristics bf insulating 
materials and insulation system. Exchange of personnel for lecturing 
between staff of electrical industrl.es and staff of the department is pro
posed to be fostered. The proposals call for review and revision of the 
course content of the two-year course leading to master’s degree in h i ^  
voltage engineering.

139



The Institute proposes to hold short-term courses in (a) over 

voltages in power systems and insulation co-ordinationj (b) selection and 
testing of high voltage insulation; (c) h i ^  voltage laboratory techniques; 

and (d) computer applications in h i ^  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;
(b) study of electrical arcs in gaseous, liouid and vacuous mediaj and
(c) electric power systems and power apparatus, including testing apparatus.

Development of apparatus and instruments like surge diverters for 
extra h i ^  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 

tTBxismlsslon line and pollution problems.

There is also a proposal that the present H i ^  Voltage Laboratory 
should be considered as a national centre for h i ^  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 equipment for the department.
The proposals also call for an annual expenditure of approximately Rs. 2.6 
lakhs, of ^Nhich Rs. 2.0 lakhs is for staff and Rs. 60000 for working expenses. 
The building proposals call for an expenditure of Rs. 5.8 laMis 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 equipment 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.

140
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In 1956, a three-semester master’s degree course in 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 present, the department also provides instruction in h i ^  
voltage engineering to the B.E. degree students in Electrical Technology and 

to the M.E. degree students in Power System Engineering.

The department is aigaged in testing of electrical eouipment and 
«ondueting research and development work for the electrical industiy, inclu
ding power eupply undertakings. The main fields of activities are: bre^-
down phenomena in insulating materials; corona and transient of over
voltage in irransmiesion lines j electrical break-down at the junction of 
metals in h i ^  'vacuum at h i ^  voltages - a project sponsored by the National 
Bureau of Standards, U .S .A ., and development of new insulating materials, 
higji voltage eouipment and accessories, and transmission line hard-ware all 

from. Indigenous resources.

The depajrtment 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 tbe loter-disciplinary projects, the depart
ment has recruited 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 
activity, collaborative researdi and development work for industry. We hope 
that a proper balance between post-graduate training and research in h i ^  
voltage engineering on the one side and industrial consultancy work on the 
other will be maintained by the department.

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

We recoMaend Rs. 12.00 lakhs for acquisition of equipment.

7.18.6 Financial Implications

Eouipment s Rs. 12.00 lakhs
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7.19 m m m im T  op iinxisTRiAL

7*19*1 RelevBnt Statistics

I . STAIT(As on 3 1 . 3. 19 71)

a)Academlci Professors 

AsSt.Prof®, 
lecturers

Other Academic Staff 

Total

b)Hon--Academic Staff 

TOTAL

II . STUDENTS

As on 3 1 . 3.1971

III . SiilARIES ,ALI01MCES, 

km> IMERIM 
RELIEF

a) Academic Staff

b) Non-Academic Staff

TOTAL

IV. WORKING EXPENSES

a) Consumables

b) Equipment
c) Others

TOTAL

Sanc

tioned

11

In position 

(against sub^ 
stantive posts)

11

7
18

=*»!=

P»rsonal

Posts

18

Total in 

Position

11

18

BoE. .E. Res.
P.G.

Diploma

13

1970-71

Salaries

Rs.

1,16,931
31,208

Interim

Relief

1 ,54,139

Rs.

3,539
2,140

5,679

1970.71
Rs. .

2,810

5,406
5,011

13 ,227

5‘ellows 

Instt.

I Other 
Fellows 'Total
osiii/aGc

20

Cost of additional 
staff proposed 

Rs.

Additional Worjking 

Expenses requested 
Rs.

V. NON-RECURRING

Equipment

Capital eauipment 
procured since 

1956 
Rs.

VI. BUILDINGS

/II.OUTPUTS SINCB 1956

(Upto 31. 3. 1971)

2,21,569

Amount originally 
proposed

Rs.

1 ,03,000

Revised

Rs.

83,000

Existing including 
those under 

construction

Ultimate area | Ad,4iitior«9 now

Carpet
Area

Sq.Pt.

Plinth
Area

Sq.Pt,

^^090^ i ^Qjl113___

Ph.D. M.Sc. I.E.

as at the end 
of IV Plan

requested

Total Plinth ;Carpet 
Area Area

Sq.Pt.
I O J I 3.

B.E.

Sq.Pt. 
:2,.000_

Plinthj Cost 
Area Rs. 

Laljhs
Sq.PtI 
2,500 • 1 . 0c

_ I No. of Research

Papers/Reports

303 135



The department hps facilities for conducting research at 
the doctoral level in the following areas: personnel management and
industrial relations, industrial and managerial 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 
7/ork study and psychology laboratories and an ergonomics laboratory 
is in the process of development. Facilities for statistical compu
tation of data are available.

Highlights of work done since the last review

Research

Four research projects were completed and the researehets 
were awarded the Ph.D. degree of the Institute*

At the instance of the Planning Commission, a project 
entitled Enquiry into the industrial Relations set-up of Public 
Enterprises in the Engineering Industry at Bangalore" was completed.

Teaching

one-year full-time residential post-graduate diploma 
course in Industrial Management was introduced in Between
1955-^5 » the Institute was having part-time evening courses in 
Industrial Engineering and Industrial Administration.

Since July the department organised and conducted
a series of management development programmes, both in general and 
functional areas. The department is also offering management 
oriented courses to other engineering departments in the Institute.
The department organised two seminars* (i) the Fifih innual Confe
rence of the Indian Academy of Applied Psychology - 1966-6?; and 
(ii) the Sixth Indian Conference on Research in National Income and 
Wealth - May 1968.

A number of lectures and seminars were organised on 
various aspects of management.
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7*19.4 Proposals 

Teaching

Starting of a two-year master’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 for 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 of ergonomics 
and Tjork ietudy. In ardex to adaieve these objectives, the departiDerit 
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 
farmed by the aggregation of the earlier sections of Economics &
Social Sciences (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 Science and Engineering 
Faculties. In their growth, they have developed an interest in 

research and started admitting students for the Ph.D. degree. All 
these factors, one would naturally expect, contributed to the 
versati-lity of the department. For some time, the department was 
assigned to the Science Faculty 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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cli>se 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 organisation in science and 
technology* In particular, studies of problems relating to management 
of research and development organisations and the special problems 
of management of sophisticated science based industries should be 
undertaken* One i^ould also envisage the involvement of the department 

in the study of the development of the s<?,ience policy of the i‘ountry.

At present, there is very little research being conducsted 
in this eountry on problems related to the evolution of policies in 
science and technology. Since the success of technological growth of 
the countiy is fundamentally dependent tipon such policies and their 
evolution and implementation thereof, the Institute will be rendering

if it w re  to ccncern itself ^rith prepexatiou of 
source material, drawing conc.lusions and identifying alternatives 
whi^h would be of value to the policy planners of the country.

We would also like to agree with the proposal made by the 
department that the present one-year post-graduate course should in 
eourse of time be developed into a two-year master's degree course 
in Jiiduetrial Management. We consider it as the logical outgrowth 
of the present teaching activities, but would feel that some further 
sTiudy of the proposal is called for both by the Senate and the Council* 
When such a .̂hange is brought about, we would 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 utilised by the master’s degree course in the 
various engineering departments with considerable advsuitage. We 
note that elsewhere in the world the master’s degree programmes call 
for the students taking some courses in Himanities 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 Department of Industrial IVIanagement in one or the
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«ther subjects offered by the departroent. We also suggest that this 
departmePxt train people only with engineering, technology and science 

background.

We recommend Rs, 1*00 laMi for accuisition of specialised

equipment.

7.J9.6 Financial Implications

Equipment * Rs* 1.00 lakh
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7.20.1

7.20 FOREIOJ lAlfG^AGES SECTION 

Relevant Statistics

STAPeCAs on 3 1 . 3 . 19 71)
a)Academic. Professors 

Asst.Profs. 
Lecturers

Other Academic Staff 

Total
b)lTon-Acadeiiiic Staff 

TOTAL

Sanc

tioned

In position 

(against sub
stantive posts)

11. STUEBNTS 

i As on 3 1 . 3.1971

jlll.SALARIES ,ALLOWAITCES, 

I P.P. AND INTERIM 
I RELIEF

a)Academic Staff

b)Non-Academic Staff 

TOTAL

10___________ 10_________ ^

Personal

Posts

Total in 

Position

10

B.E. M.E. Res.
P.G.

Diploma
yellows 
Instt.

Other

Pellows
CSIR/UGO

Total

1970.71

Salaries

Rs.

73,932

13,841

ilV, WORKING EXPENSES

I___ _87_,773

Interim
Relief

Rs.

2,592

774

3,366

a) Consumables
b) Eouipment
c) Others

1970.71

Rs.

Cost of Additional 
staff proposed 

Rs.

6,000

Additional Working 

Expenses r^ouested 
Rs.

TOTAL

1,405
4.658

6,063

•

45,000+33,000 for 
short-term courses

I

k , NON-RECURRING

1 Capital eruipment 
procured since 

1956 
I Rs.

Amount originally 

proposed

Rs.

Revised

Rs.

Equipment 1 16,080 2 ,50,000 28,000

k l. BUILDINGS

p—--̂-- -------

Existing including 
those under 

construction

Ultimate area 
as at the end 
of IV Plan

Additions now 
requested

Carpet
Area

Plinth
Area

Total Plinth 
Area

Carpet
Area

Plinth
Area

Cost
Rs

jakhs
Sq.Et. 
5,420

Sq.Pt.
6,775

Sq.Pt. 

6,775

Sq.Pt.
13,120

Sq.Pt.
16,400 6.56

VII.OUTPUTS SINCE 1956 
(TJpto 3 1 . 3. 19 71)

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

Papers/feeports
• • • • • • • •



7 .20.2 HighliChts of work done ainoe the last review

Teaohin^

For a long time, teaching in G-erraan and French has been an 
integral part of the Institute training prograirunes. Since 1946-49, 
the Foreign Languages 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 research is on the language of science 
in all these languages and Indian languages.

Translation l&olli-tieB

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

7«20.3 Proposals

Teaching

The proposals on the teaching side call for improving and 
understandi^:. t,^ f ̂ ctive t eaching of 3b nguages and; the preparation 
of a hand-book of English for scientists.

Researdi and Development

As a part of the research activities, research in- 
li33Lguieticig and language of science is proposed and in-partieulecr r 
(a) problem of teaching languages; (b) problem of linguistic^ 
com^ in particular, man--laachine coHBnunicatiori; •' *■
(e) '•contrastive analysis of scientific English/Indian laai^agesi '

Financial

Seouest for a sum of Rs. 3*00 lakhs was made, of which 
Rs. 2.00 lakh-? was for a Phonetics Laboratory, Rs. 50000 for 
building, Rs. 3OOGO for equipment for Language Laboratoiy',^- - - '
Rs, I5OGO for two hand-books and Rs. 5000 for acoustic conditioning.

U e
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On the recurring side, a budget of Rs. 81000 was proposed, 
of wiiich Rs. 36000 was for staff and scholarships and Rs. 45000 for 
working expenses.

7.20.4  Review and Reconmiendations

The section has been doing useful service in introducing 
students to the scientific infomation available in other countries 
by teaching of French and German for a very long time and Russian 
more recently. Many students of the Institute, vitio have gone abroad 
for further studies, were considerably helped by these language 
courses. Recognising the imp'^rtance 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 Ebiglish in the 

country and the dwindling importance that is being attached to the 
langiiage, the Institute recognised the need for appropriate teach
ing programme as a part of the Institute training and took s(me 
concrete steps in this direction since the mid 1960s. The scheme of 
assistance is designed primarily to improve the comimmication sfcLlls 
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 cmmended for early recognition of -feis 
problem and for the positive steps it has taken.

We understand that, since 1968, the new entrants to the 
Institute were being assessed fpr their proficiency in the English 
language. Those considered belcw 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 Foreign 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 Engli^ for scientists. It 
will serve a useful need in teaching English language to the 
students, not only in the Institute, but elsewhere also.



We recommend a sum of Rs. 1.00 laMi fcr development of the 
Language and Phonetics Laboratory and obtaining other ancillary 
eauipment required for the purpose. The Department of Electrical 
Commimication Engineering can be of considerable assistance in the 

development of this laboratory.

7 . 20.3 Financial Implications

Hionetics and Language Laboratory s Rs. 1.00 lakh.
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7.21.1

7.21 LIBRARY 

Relevant Statistics

SI.

No.
Particulars 1956-1957 1969-1970

Increase in 
percentage

1 . Total collections 53469 142151 265^

2. Additions/year 1450 9500 655%

3. No. of books in the
collection 19204 56758 2955̂

4. 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^

7a No. of materials issued
per day 52 252 484%

8. No. of seats 80 250 310%

9. No. of reference queries n.a. 4840

10. Inter-Library loans:

items received - 64

items sent -
1
1 7

11, Staff 17 39 230%

12. Recurring grants for
books and periodicals Rs.45010 Rs.450000 1000%

13. Total library grant Rs.86500 Rs. 627550’f- 725%

u . Building area 10000 sq . 50000 sq.

ft. ft. 500%

15. Stack area ) 18000
Reading area )

8000 sq.
•P+ 10400 392%

Current periodicals Room )
I 0.

3000

31400
Sq.ft .

16. Average number of volumes
bound/day n.a. 2500 to

3000 per
year

17. Back log of binding work - 5000 1
volumes ' i

(approx.) i 1

* Includes establishment and item (l2) above for books and periodicals
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7.21.2 Hig;hlights

The Library moved to its new building constn;icted out of 
the University Grants Conmiission grant at a cost of Rs.15.75 lakhs 
in 1965. There has been a substantial increase in the acquisition 
of books 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. I>uring the examination time, the Libraiy 
rooms are open till mid-night.

The Library has, with its limited resources, undertaken 
the preparation of bibliographies and reading lists and also initi
ated current awareness service and issue of weekly list of recent 
additions. With the association of the Indian ITational Scientific 
Documentation Centre, the Institute has brou^t out a catalogue of 
serials in the Library. In order to obtain greatei* efficiency in 
management 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^ Prbpnsals

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

Financial

The financial implications of these proposals 
&re to the extent of Rs. 46.40 lakhs orer a five-year period; 
of this, Rs. 24.00 lakhs is ear-marked for books, Rs. 19.54 lakhs 
for periodicals, 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 important role. It is , therefore, important that the growth 
cf 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



conseiTvative lines. We feel that it should be more modem, designed 
to respond continuously to the growing needs of the Institute*

We understand that under the norms of the diversity Grants
Commission, the budget of the IMiversity Library should be at least 
6fc of the University budget. In the Institute, it forms about 4̂ 0 
of the total operating budget and we feel that there is need for 
greater funding a^ 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 recommend 
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 
library in a research institute is do«maentation work and reprography. 
While a small beginhiiag h&s 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 provision 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 Ôfo» By the nature of its requirements, 
the Institute needs to order more of series publications which are 
comparatively expensive. Taking all these factors into consideration, 
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 Es. 8.00 lakhs per year by 1974. Thereafter, there should 
be an increase of 5 to 7% provided every year during the next five 
jbo 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 thb choice of books and develop inter-libraiy 

loan services to obtain optimmn and economic service to its sta^f.

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

We have n6ted the part that is being played by the Senate 
Libraty Committee* We feel that lihis coumittee can be more 
effective. The close involvement of the academic staff in the work 
and development of the Library is essential for the success of the 
Libraj:y. ?/e 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 
clearing the back-log of binding work, provision of additional 
seating facilities for readers and shelving space*

7*21.*5 Plnancial Implications

To clear the back-log of bindijng Rs. 50000

Additional seats for readers Rs. 35000

Shelving space Rs.100000

Total Rs.185000
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APPENDIX A

A. List of Members of the Court and the Council, whose views 
were obtained throu^ correspondence

Prof. H.N. Eamachandra Bao
Dr. B.L. Shanthamallappa
Mr. R.N. Kathju
Itr. K. Santhanam
Dr. D.C. Pavate
Mr. Eamakrishna Hagde
Mr, A.K. Banerjee
Dr« Sudhir R« Sen Gupta

B. List 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. Ravi L. Kirloskar
Dr. B.K.E. Prasad
Mr. A.G. Pai

Dr. Amarjit Singh
Dr. G.N. Eamachandran
Prof. R. IvTarasimhan
Dr. B.R. Seth
Prof. B.D. Tilak
Dr. C.N.R. Rao
Dr. IC.S.G. Doss
Dr. S.N. Anant Narayan
Dr. M. Manohar
Dr. P.S. Mene
Dr. K .I. Joshi
Prof. P.V. Indiresan
Prof. R. Fatarajan
Dr. D.P. Ganguly
Dr. P.K. Ejatti
Prof. Santi R. Palit
Dr. R.R. Hattiangadi
Dr. T.R. Anantharaman
Dr. G.B. Ramasarma
Mr. C.M. Ramachandra Rao
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APEm iX  B

LIST OF PIACES VISITED BY THE REVIEWING COMimTEE 

19 January, 1S70

20 January, 1970

20 January4 1970

22 January^ 1970

11 February, t970

12 February, 1970

18 February, 1970

19 February, 1970

20 February, 1970

21 February, 1970

Electronics 5: Radar Development 

Establishment, Bangalore

National Aeronautical Laboratory 
Bangalore

Bharat Electronics Limited 
Bangalore

Industrial Estate 

Rajajinagar. Bangalore

The University of Agriciiltural 
Sciences, Bangalore

Indian Institute of Technology 
Madras

Christian Medical College and 
Hospital, Vellore

Indian Institute of Technology 
Delhi

National Physical Laboratory 
Delhi

Tata Institute of Fundamental 
Research, Bombay

Indian Institute of Technology 
Bombay

Bhabha Atomic Research Centre 
Bombay

11 ixpril, 1970 Dr. Kamal visited the Institute of 
Radio Physics 8. Electronics 
Calcutta.
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SESSIONS HBID BY THE REVIEWING COMMITTEE AT BaNG-ALOEE

1 4 -2 4  January, 1970

12 •  14 February, 1970

17 - 22 May, 1970

26 - 29 May, 1971



List of persons Interviewed by the Reviewing Committee
/

A. BkUGALQEE

Dr. S. Ramaseshan

Students' Advisory Council 
Indian Institute of Science

Managing Cormaittee Members 
Indian Institute of Science Gymkhana

Dri B*K,R* Prasad

K. Sreenivasan

Dr* G.K. Ramachandran 
(presented two schemes to the committee :

(i) 5-year integrated M .Se.- course for taj.ented 
students;

(ii) inter-disciplinary courses at the gi^aduate 
and the doctoral level)

Shri A.G. Pai

B. DELHI

Dr*. V.K.R.V. Rao 

Dr. Nag Chaudhuri 

Dr. Atma Ram 

Dr. S. Bhagavantam

C. BOMBkY

Dr. Vikram A. Sarabhai 

Prof. M.G.K. Me non 

Dr. G-B. Ramasarma 

Mr. P.K. Kurup 

Mr. E.S. Kulkarni 

Mr. B.F. Sibal
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List of departmental reports, memoranda, inter-dieciplinary projects, 
etc.
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APMELX 3)

Director’s Report 

Departmental Reports:

Applied Mathematics

Biochemistry

Foreign Languages

Inorganic & Physical Chenils-tTy

Microbiology & Pharmacology

Organic Chemistry

Physics

Aeronautical Engineering 

Central Instruments & Services Laboratory 

Chemical Engineering 

Civil & Hydraulic Engineering 

Electrical Communication Engineering 

Electrical Engineering 

H i ^  Voltage Engineering 

Industrial Management 

. Internal Combustion Engineering 

Mechanical Engineering 

Metallurgy 

Library
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Inter-disciplinary Projects;

Solid State Electronics & 
Materials Science

Moleciilar Eiblogy

Bio-engineering

Coordinated Mechanics

IPinancial Statements 

to 1970-71)

Memoranda/Re pre sentat ions

Students’ Advisory Council 
Indian Institute of Soience

Hon. General Secretary 
Institute of Science GymMiana

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

A B.B. Student
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APEEm)IX E

REPORT FROM HIOF. M.M. SHEIIYAKIU

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. As a 
rule, the departments and laboratories are manned by a capable staff, 
headed by ma;jor scientists. All these are sufficient grounds for 
welcoming the Inter-dlsciplinaiy Project of the Institute, v\hich 
deals with several broad and stressing problems and for expecting 
much success in this endeavour. Of the problems involved, the 
reviewer feels competent to pass judgement on two, namely:

’Molecular Biology’

’ Bio-*engineering ’

The approach to these problems as described in the paper 
on the project is as a viiole scientifically 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 planned 
use of only X-ray analysis is cuite outdated, since there are now 
a large variety of physical and chemical techniaues 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 IISc a number of other pre-requisites 
should be fulfilled,

1. The I .I .Sc . should be equipped with first class instru
ments systematically brou^t up to date. Since sophisticated 
scientific equipment is in general very costly, it is feasible 
to concentrate such eouipment in a special instruiaents department 
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 almost no such equipment at 

present and without it, it is very difficult to luake major progress 
in the planned directions.

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

2. Successful development of inter-disciplinary problems
is possible only by correct guidance and coordination of the 
efforts of sufficiently high level groups of scientists working 
in the various departments and laboratories of the I .I .S c .,  
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 modem physico-chemical 
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 (systemtlcally reinforced by talented 
youth) in those departments and laboratories that are woricing on 
the inter«Hiisciplinary problems*

5» Since both inter-disciplinary problems discussed here are
intimately related with a numbei: of areas in biology not touched 
upon in the I .I .S c .,  it is feasible to carry out the study of the 
former in close consultative and perhaps even collaborative contact 
with existing biological centres in India. With respect to mole
cular biology, one might expect especially fruitful contacts with 
the BiO'-physics department of the Ji-feidras University and the Tata 
Institute of Fundamental Research (Bombay) and also with the 
Neurochemistry laboratory of the Christian Medical College (Vellore).
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APPENDIX F

KEPORT PROM DR. W.H. PICKERINa

During the past week I have had,t±ie opportunity of 

visiting most of the departraents of the Indian Institute of Science, 
the Bharat Electronics Ltd, , and the Ifational ii.eronautical Labo
ratory* Based on this a<imittedly brief experience, the following 
cornments are submitted.

1. Role of the Institute within the Indian Education
. System;_____________________________ _____________________

The Institute has played an important role in the develop

ment 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 necessaiy to review and clarify the role 

the InstiiDute will expected to play in the fut-ure.

To be effective, the Institute should continue to 
emphasize research training of highly qualified and motivated 
students. This means that the student body should be limited to 
approximately its present size and that the major academic programs 
^ould be h i^er  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 attract 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 minimijmi, 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 a ’’center of 
excellence” in all that it undertakes*

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 ”h i ^  techno
logy industry" in the nation there is both the opportunity and 
the requirement for increased liaison if the needs of industry 
are to be met.
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Iri other words, the Institute should graduate students 

v^o can do good research, who have a broadly based education in the 
fundamentals of modern science and technolog^^, and who can work 
in all sectors of the Indian economy. India will change rapidly in 
the next few decades.^ Science and Technology vd.ll catalyze this 
change. Students from the Institute should be able to provide the 

leadership to government, education and industry in applying science 
and technology to the pi'oblems of India, They may net make major 
contributions t?» the problems of to-day, the graduates of the I.I.Ts 
will undoubtedly do that, but they will be needed to fnrmaliise and 
sJtLve the problems of tomorrow.

2- Development .of the Institltes

The ideal location of the Institute, in one of India’s 
most charming cities, is a valuable asset in attracting faculty 
aiM students. However, the physical facilities must be of a 
reasonable standard. Since many of the iab0rat,03:y are
old and out-moded, and since faculty and stud.ent housing is limited^ 
the Institute undoubtedly suffers by comparison with some of the 
newer Institutions. Plans for extensive additions and improvements 
to the facilities should be implemented as soon as possible.

ii complete modernization of facilities will require air- 
conditioning in many areas. If this cannot be provided at the 
time of construction, plans should be made so that later addition 
of air-conditioning is a simple matter. Similarly, modem 
research experiments and equipment 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 equipment at the Institute is frequently li
mited and not up to modern standards. This means that many 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 certain amount of equipment build
ing is essential for the development of a good researcher, it 
would in fact be better if the student learned to build new 

%
types of eouipnent, or used existing eruipment in novel ways.
Again, the Institute suffers in comparison with the newer I.I.Ts  
which have received large amounts of equipment througih the foreign 
aid programs.
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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, aad would be of value, but a more direct approach 7/ould be 
to allow the Institute sufficient foreign exchange to acouire the 
specific items of eouipment which the research staff deems necessary.

Buildings and ecuipment do not make a 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 v/ere less so. However, I have great confidence in the 
present Director, under whose leadership I feel the Institute 
will attain a h i ^  level of excellence in its faculty. Because of 
the history of the Institute and its graduates, it is clear that 
tta»» is already a tradition of excellence upon which to build.
Given the encouragement of support for new facilities, the Insti
tute should encounter nr> problem in attracting the most promising 
staff•

ks 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 
quality students from all regions of India. It mi^it be well, at 
some future time, to give consideration to expanding the ”all- 
India” make up of the student body to include students from 
nei^boring countries.

Tfes 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 viniformity in the reouired course work for ' 
research students.

3. Management of the Institute

The problem of managing a research establishment is 
largely one of attaining the correct compromise 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 aware of the 
problems involved and is maintaining an excellent climate for 
research within the constraints imposed upon him. There are 
other areas, however, which require further comment.



The Institute appears to have too many departments, each 
of which develops its own program and individuality. It would be 
more efficient to reorganize the departments into fewer units and to 
emphasize total Institute objectives. Students should be admitted 
to 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 also be encouraged.

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

4 . Relations between the Institute and Industry

iilthough the Founder stressed that the Institute should be 
alert to the needs of industry, the fact is that industry employs a 

^relatively small fraction of the graduating students. This reflects 
the situation currently existing in India, namely, that industry-does 
not at present need a reseaixjh-oriented staff. However, xvith the 
current development of ’’high technology industry", change will come 
very rapidly. The Institute should, therefore, etriire t® Tiroa>iQK 
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 to hold seminars and 
give lectures. Industrial Committees should be formed to advise on 
research programs. The Industrial Consultancy 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 relationship with industry, the Ministry of 
Education and the Tftiiversity Grants Commission should allow the 
Institute to receive industrial grants without prejudicing its other 
sources of financial aid. At 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 industriw' "support 
ceases. It must also be alert to the danger of allov/ir.g jjidustrial 
support to dominate the prc^ram 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 
spectrum of engineering and science skills, while at the same time 
keeping before them the specific nBeds of India.
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Following my 'brief stey at the Indian Institute of Science 
at Bangalore, I had an opportunity to visit I.I.T-Kanpur,
Pelhi, I.I.T-Bombay, National Physical Laboratory and Tata Institute 
of Fundamental Research. As a result of these contacts, I would 
like to supplement my previous remarks.

In the past the Institute of Science has been almost unique 
in India in its ability to develop top flight engineers and scientists. 
There is no reason to doubt its abirlity 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. 
Actually, 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 tectuaological modemization 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 emphasized the need to modernize 
both facilities and equipment at the I*I.Sc. My visits to the I.I.Ts  
and to TIFR convince me that India has the resources for such moderni
sation as evidenced by the TIFR which was built entirely with 3jidian 
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 it 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 iutomation Centre developed with Soviet help*

At present there is a modest amount of new construction at 
I .I .Sc  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 economically, otherwise the buildings 
should be completely replaced.

Various departments have submitted requests for new 
instruments and apparatus. In general, I support tiiese requests. 
However, in view of the costs for modern instruments, major 
instruments at the Institute should be controlled by the Central 
Instruments and Services Laboratory. This would have two 
objectives* first, it would avoid unnecessary duplication
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of expensive instcuiiientation, and second, it would insure that 

available Instrunients are properly maintained and utilized. With 
this arrangement, it would be essential that Central Instruments 
and Services Laboratory adopt the proper ’’service” attitude, -i-n 
instrument lying on the shelf Is of help to no one. Instrument 
costs are justified only by their use. Central Instruments and 
Services Laboratory 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 small number of 
divisions is clearly helpful. However, care should be taken to 
ensure that the existing trend towards h i^ ly  individualized 
departmental reauirements 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 adniitted to the Institute rather than to a 
division. Uniform rules could be established across all divisions, 
and students could be required to take courses from divisions 
other than their own.

Inter-disciplinary research projects may prove diffi
cult to establish unless staff from one division actually transfers 
to another division, or unless the inter-disciplinary project is 
set up as a new and separate organization. The Matter move is 
appropriate if the inter-disciplinary project is a specific 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 Laboratory which 
is now several times larger than Caltech. The motivation for such 
growth has usually been a request frcm the Federal government to 
solve a specific set of problems which cannot effectively be 
accomplished by either industry or government. It is not necessary 
for I .I .S c . ,  Bangalore to plan for any such large activity; however, 
serious thought should be given to searching for an appropriate problem 
on which to focus an intor-disciplinary research program, lifter the 
immediate problem has been eolved, the inter-disciplinary team will be 
available for fiu*ther research, either pure or applied.

If an applied research project activity is to be imder- 
taken, the funding must come either from industry or government.
In order to maintain the proper academic environment it is much 
better to have the finances supplied by government. This has 
been the normal practice in the U.S.A. Iniecent years some
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criticism has 1)6611 levelled at academic institutions which have 

taken on significant projects of a classified nature for the 
Defence I'epartment. I do not know whether such projects would pose 
a problem in Indian Universities,. 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 number of ways in v±iich 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 an institution 
such as I*I.Sc Bangalore can make. If this cannot be made clear to 
industry, India 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 a xepata.'tiori lor 'beiiig interested In theoretical and
abstruse problems, and of not wanting to participate in real experi
mental work. Assuming 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 ccnducted. Experimental thesis 
research topics should be emphasized and the student should be 
required to do much of the work with his own 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 necessaiy 
for the modern State. Althou^ the 1.1.Sc plays a somewhat 
different role than the I .I ,Ts  in emphasizing research oriented 
graduates, it cannot neglect this problem of practical training 
as a part of advanced education.
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STAFF IN POSITICR 1970-71

AT'PEia)IX G

SI. Department/Laboratory/ 

No. Section

ACADEMIC STAFF Other
Academic
Staff

Total 

(Col. 3 
to 6)

Sup

porting
staff

Total 

(Col. 7 + 
Col. 8)Prof.

Asst.
Prof.

Lect.

1 2 3 4 5 6 7 8 9

1 Central Instruments & Seirvlces 1 2 5 13 21 26 47

2 Applied l»!Iathematics 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 Ohemif^tiy 5 2 5 10 22 22 44
6 Microbiology & Pharmacology 3 1 3 4 11 14 25
7 Animal House - - - - - •5 5
8 Organic Chemistry 5 2 1 7 15 20 35
9 Chemical Engineering 3 6 3 4 16 26 42

10 Aeronautical Engineering 4 8* 6 16 34 43 77
11 Civil & Hydraulic Engineering 5 5 8 3 21 32 53
12 Internal Combustion Engineering 2 5 2 7 16 38 54

15 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 H i ^  Voltage Engineering 2 6 4 2 14 29 43
18 Industrial Management 1 4 2 4 11 7 18

19 Foreign Languages 1 1 2 3 7 3 10

20 Director’ s R&search - - - “ - 2 2

21 Library - - - - 42 42

22 Administration - - - - - 107 107

23 Services & Maintenance (including
Central Stores & other services) - - - - - 186 186

24 Amenities (including Dispensary,
96 96Hostel, Staff Club, Guest House) - — -

Total 57 ' 79 86 110 332 904
1

1236 -r>-

* Includes one Flight Instructor
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APPENDIX H

STU33EMS gTREFgTH AS ON. 31 M C H  1971

Department/.

Laboratory/
Section

B.E. M.E.
PiG.

Dip.
Research

Fellows

Institute

Other 

Pellows 
GSIR ,UC-G 

etc.

Total

1 Central Inst. 
& Services mm

2 Applied
Mathematics 6 4 10

3 Physics - - 18* 10 1 17 46

4 Biochemistry - - 6 28 1 18 53

5 Inorganic & 
Phy. Chem. — • — 27 — 9 36

6 Microbiology 
& Pharma. _ _ — 4 6 18

7 Aniimal 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 73

12 Internal Com
bustion Bngg 27 10 _ 37

15 Mech. Bngg. - 55 - 18 - 1 74

14 Metallurgy 76 35 - 12 - 3 126

15 Elec. Comm. 
Engineering 89 39 _ 13 2 U 3

16 Elec. Engg. 74 44 - 7 - - 125

17 High Voltage 
Engineering — 19 7 — 2 28

18 Ind. Manage
ment _ 13

i
7 _ 20

19 For.Languages - - - - - - -

Total 239 354 37 220 8 107 965 1
i------ 1

^ M. Tech.
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APEEKDIX I

!S1.

iliTo.
Dept/Lab./Section | Consumables ; Eouipment j Others Total

1 Central Inst. &
Services

2 Appld. Maths

3 Physics

4 Biochemistry

5 In; & Phy. Chem.

6 Micro. & Ptiarm.

7 Animal House

8 Organic CbemlstTy

9 Chemical Engg*

10 Aeronautical Engg*

11 Civil & Hyd* Eugg.

12 Int. Comb. Engg.

15 Mechanical Engg.

14 Metallurgy

15* Elec. Comm. Engg.

16 Elec. Engineering

17 Higii Voltage Engg.

18 Ind. Lfenagement

19 Foreign Languages

20 Director’s Research

21 Library

22 Services & Main
tenance

23 Amenities

24 General Academic
Research provi
sions

25 Administration

Rs. 

48,970 

1 ,584 

56,451 

70,175 

43,981 

39,998

26.013 

56,976 

70,754 

67j539 

79,752 

74,890 

71 ,246 

65,213 

69,222 

62,064 

66,419

2,810

3,533

2,404

1 ,22,266

66.014

Rs. 

9,940 

1 ,664

55.846 

4,775

14,271 

16,422 

1,896 

A3,Q76 

34,265

18.754 

38,740

15.847 

4,826

54,005

50,058

56.755 

25,927

5,406 

1,405 

3,213

49,716

20,777

Rs. 

19,625 

6,962 

12,911 

9,096 

10,818 

9,055

1 ,247 

8,861 

15,745 

46,777 

20,812 

5,447

18,810 

16,526 

14,568 

14,271 

9,115 

5,011 

4,658 

572

5,34,559

10,39,501

59,913

9,18,135

4 ,01 ^ 4-62

Rs.

78,555 

10,210 

1,25,208 

84,046 

69,070 

65,455 

29,156 

80,915 

1 ,20,762 

1,55,070 

1,59,504 

96,184 

94,882 

1*15,542 

1,15,628 

1,15,088 

99,461 

15,227 

6,065 

7,118 

5,56,965

12,11,483 

1,46,704

9,18,133

^ r ^ 1  ,  “-r 6 2

Total ; 11,70,274 14533,558 ; 32,03,833  ̂ 48,07,667
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APPENDIX J

ABSTEii.CT SHOTING THE PLINTH iVRiiAS OF BUIU)INGS

Buildings

1* Academic Departments 

2. Library 

3* Hostels 

A* Houses

5. Others - such as Services, 
iijnenities, etc.

Plinth Area 

Sq. Ft.

7,04,472

60,112

2,2^,613

75,411

1,02,436

Total 11,68,044
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ACQOMOBkTION AVAIL^BIiE (iNCLUDIIG ALL CONSTRUGTIOI^ 

ITOER lY VW E)

I q* Dept/tab/Section

Existing, including 
those under 
construction

! Ulti'Tiate area 
i as at the end 

of IV Plan

Carpet Area 
Sg• ft •

Plinth Area 

sq. ft.

Total 
Plinth Area

1 Central Instru^ 

ments & Services 22,702 28,377

Sq. ft.

28,377

2 Appld* Mathematics 14,272 17,841 17,841

3 Physics 32^523 40,651 40,651

4 Blochenietry 19,749 24^686 26,686

5 Inorganic & Bay- 
slcal 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

\

15 Mechanical Engg. 79,812 99,765 99,765

i
14 Metallurgy

i
33,820 42,276 42,276

I
15 Electrical Comm, 

j Engineering 36,686 45,858 45,858

I 16 Electrical Engg. 45,614 57,017 57,017

117 High Voltage Engg. 34,617 43,271 43,271

18 Industrial Management 8,098 10,113 10,113

19 Foreign Languages j 5,420 6,775 6,775

Total 5,57,828 ^,97,256 7,04,4-72
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Institute requirements of EQuipment as recoiamended 
by the Committee

Rs.

P A R T  - A.

Common Equipment as a
General Facility 2,60,00,CXK)

2. P A R T - B.

Specialised Equipment
for various groups 1,25,35,000

T O T A L  3,85,55,000
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OOMMON ECUIPMBIfT AS A GEÎ EB̂ IL FACILITY 

FOR ALL DEPiiEDMENTS
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ii-iiiount 
Recommended 
Rs. in lakhs

1.1 RBSE/.RCH EOUIEVEIW

1.2 ELECTRONICS

1.3 MICROSCOPES k m  CAMERAS

1.4 FABRICATION BOUIBffiNT

1.5 INSTRUMENT TEST & 
CALIBRATION ROOM

1.6 SOLID STATE ELECTRONICS
& MkTERIiiLS SCIENCE

1.7 BI0-ENGI1®ERING 5

1.8 MOIECTOiR BIOLOGY

1.9 OOMHJTER CENTRE

1.10 GRAPHIC ARTS FACILITIES

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

TOTAL

60.00

45*00

5.00

30.00

22.00

60.00

5.00

22.00

4.CXD

7.00

260.00

The cost estimates are approximate. It is important that the 
equipment listed is acquired.



SI.

No.
Description of the Equipment

1-82

Number

required
----------- r -

1.1 EESEẑ RCH EQUIPRIENT

1. Powder X-ray Diffractometer 
+ i'luores'cent attachment

2. Far Infrared Fourier Transform 
Spectrophotometer

3 . Single Crystal X-ray (Semi-automatic) 
Difractometer with attachments

4- Liquid Helium Plant & Intense Magnetic 
Field Equipment

5. Leak Detector System

6. Integrating Micro Densitometer

7. Liquid Scientillation Counter

8. Electron Microscope

9. Hilger Manual Spectropolarimeter 
Range 190-655 mu

TO. Spectro Fluorimeter

11. C entrifuge s;-

a) Accessories for existing Analytical 
Centrifuge (Microcomparator &
U.V. Optics)

b) Preparative Ultra Centrifuges 
(Beckman)

c) H i ^  speed refrigerated Centrifuges

12. Ulti*aviolet Spectrometer -
Non-recording 5
Recording 1

Infrared Spectrophotometer

14. Mossbauer Spectrometer (partly to 
be fabricated)

15 . Lyophilizers

16. Potentiostats

1 Set

2 

6

4

1
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SI. ^ -a.- ^ -n j j. Number
Descnption of the Equipment required

17* liistron type Universal Testing 
Machine for studies on Materials

18. Czerhy - Turner Double Manochromator 
with wave number 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.

19* Buby-Laser with necessary ancilliary 
equipment.

20* Pabry-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

1.2 ELECTROnCS

21. Frequency Synthesizer (0-500 M c/s) 1

22. Freouency Counters (0-200 M c/s) 4

23 . Digital Voltmeters (varying ranges) 7

24. Electronic Desk Calculators 4

25. Equipment for Signal i^nalysis:-

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

b) SpectrTJun analyzing, recording and 
calibrating equipment (for octave 
band analysis and constant per
cent bandwidth analysis) 2
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SI.
No.

Description of the equipment
Number

required

c) Correlation and Signal ;malyzing 

equipment with auxiliary units 

for time delay, etc. 3

26. High speed Oscillograph Recording 
Cameras , 3

27, Signal Generators covering audio to 
microwave frequency ranges 1 set

28. Greneral Purpose Recorders:

a) Past Recorders (preferably strip 
chart with 0*25 sec. response) 8

b) High speed General Purpose Strip 
Recorders - single charnel 13

o) Multi channel strip Recorders 15

29. X-Y Recorders 12

30. Tape Recorders (D.C. & F.M .) 
(for research) 2

31. Cathode Ray Oscilloscopes 
(Tektronix - Fast) 547 15

32. Storage C.R.O. (Tektronix) 7

33. Sampling C.R.O. 2

34. Vibration Generating and Control 
Equipment 1

35. Transducers 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

Total cost about Rs. 45.77 laMis 

Amount Recommended Rs. 45-00 lakhs

1
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Description of the Equipment ,
No.  ̂ requxred

1.3 fflCROSCOPES AKD GidKEBi.S

59. Metallographic Projection Microscope . 1
40. Microscope for high temperature work 1
41. High speed camera (Pastax),

40,000 frames/sec. 1
42. Ultramicrotome 1

.43* 16 mm Cine Recording Camera and
Projector 1

Total cost about Rs. 5.00 lakhs 

Amount Recommended Rs. 3«00 lakhs

1.4 PABRICATION aQUIPl\!IEM!

44. H i ^  Precision Machines (for Central 
Fabrication Facility)

(a) Precision Lathes

(b) Instrument Milling Ivlachine
(c) Instrument Shaping
(d) Ultra H i ^  Speed Drill
(e) Cylindrical Grounding Machine
(f) Instrument gear hobling machine
(g) Centering Lathe with Bed Cap
(h) Profile cutting machine
(i) Wiredrawing machine 

Carbide Tool Grinder & Laser 
Precision Planing Machines 
Small jig borer

(m) Wood routing machine 
(n) Machanical Press (50 Tons)
(o) Precision engraving machine 
(p) Spot welding machine 
(q) Swaging machine
(r) Equipment for precision machine shop

Total cost about Rs. 30.00 lakhs 

Amount Recommended to Rs. 30.00 lakhs
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Description of the equipment

1.5 Instrument Test & Calibration Room

1. Primaiy standard cells

2- Standard set of precision resistors, 
capacitors, potentiometer and inductors

3* Kelvin & Wheatstone bridges (Precision types)

4. Frequency Counters

5. Platinum Resistance Thermometer

6. Universal Ratio set for checking 
potentiometers 4 resistors and bridges

7. Power Factor Calibrator

8. A.C. Calibrator, k.G, Voltage and 
current standards.

9. Type 549 Tektronix or 564 & Plug-in Units

10. AC/DC Thermal Transfer Voltameter 
(Hermadi-Engelhard)

11. Standard of Frequency

12. Standard Signal Generator, H.F. & L.F.

15- Impedance Bridges

14- Precision Sound Level meter 

15* Distortion Analyser

16. Electrometer Amplifier

17. Digital IToise G-enerator

18. False G-enerator

19. A .C./D.C. Meter Calibrator

20. Variable Phase Generator

21. Low Freauency Generator

22. Digital Oscillator

186
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23* Sweep Signal Generator

24. VH P Signal Generator

25. Standard Ouartz Thermometer

Instrument Pool & Electronic Oomponent Store

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

27. Power supplies of various types

28. Field 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 Es. 22.00 lakhs 

Amount recommended Rs. 22.00 lakhs
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1.6 SOLID STATE BIECTRONICS & mTERIALS SCIENCE 

Description of the equipment

1. Atomic Absorption

2. Optical Spectrograph ARL or Quanta 
UV Spec or similar

3* Accessories (like High temperature 
IChudsen Cell) for Mass Spectrometer

4. Activation analysis (Multichannel 
Analyser and IJeutron source)

5. Clean Room facilities

6. Chemical Laboratory facilities for 
analysing and preparation

7. X-ray micro focussing

8. Lang Camera for X-Ray Topography

9. H i ^  temperature X-Ray Camera

10. Vacuum crystal growth apparatus

11. High pressure ciystal puller (for compound 
semiconductors) and hydrothermal crystal 
growing apparatus

12. Epitaxial reactor 

15» Diffusion furnace

14. Electron beam melting furnace

15- Crystal cutting, grinding, lapping polishing

16. Ultrasonic dicer

17* Ultrasonic cleanirig equipment

18. Welder for encapsulation

19. Brazing (induction, R .P .)

20. Photomask alignment equipment

21. Students metallurgical microscope - 15 Nos.

22. I R Microscope 

23* Angstrometer



189

24. Research microscope with nroltiple 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 (microwave)

33. BlectroTaagnetB (6” dia)

34. Electromagnets - 3 Nos. (4*’ dia)

35* No - break power supplies
/

36. Voltage stabilizers, Rectifiers,
Power supplies, etc.

37. Oscilloscopes, electronic bridges,
Power supplies, recorders, etc.

38. Polishing Wheels 3 Nos.

39. Specimen mounting press - 2 Nos.

40. Heat treatment furnaces
X

4 1 . Ovens 0-300‘'C - 2 Nos.

42. Hydraulic Press - 5 ton capacity 1 No.

43. Mechanical Press

44. Sintering furnace

45. Machine 10 ton capacity

46. Hardness testers (a) Vickers (b) Rockwell

47. Testing machine for plastics, mbbers, etc.

48. Impact testing macJiines
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49* Yacuxm Induction furnaces

50. 1000 Cycles, 15 kw - 1 No.

51. High Freouency, 20 kw - 1 No.

52. Vacuum fusion furnace (for refractory 
materials)

53* Testing equipment for creep and behaviour
at h i ^  strain rates, similar to Instron Unit

54. Dialatometer - 2 Nos.

55* Iviain frequency induction furnace - 250 Kgs.

56. 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 Es. 60.00 lakiis 

Amount Recommended Rs. 60.00 lakhs
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1 .7  BIO-^NGIMI)HXNG

Description of the Ecluipment

1. Past rise time storage oscilloscope 
for recording transient response of 
voltage across cienibrane

2. Polarography Unit - complete with 
oxygen electrodes and £iicro-electrode 
for oxygen - 50 numbers

3- Circulation Thermostats

4-. Circulation pumps, incubators, colorimeters, 
gas density detectors, thermal conductivity 
cells, polythene membrane and special membranes, 
A.C. voltage stabilisers, variacs and other 
electrical ’aeasui'ing Instnjanents, other 
accev=?cories necessary for gas density detectors, 
thenaal conducti^d-ty cells, and other accessories

5* Digital Voltmeters

6. Thermistors, resistors, transistors, Nixie tubes 
power supplies, VT7M’ s,pump to slowly inflate the 

cuff miniature lamps, photo-cciiductive cells, 
choppers, wide angle lens etc.

7. Autoanalyf^er

8. Equ^pmen': for studying physiolcgical functions 
lik:.' cardio/e.scular and respiratory systems, 
central ner̂ rD-'os system, exc, in experimental 
animals.

9. Spectrophotometer v;ith recording attachment 
for ensyme rate studies

10. Cxygraph for measurement of oYrrgen absorption

11. Oxyu^eter for measurement of atmospheric oxygen

Total cost about Es. 5-83 lakhs

Amount recommended Hs. 3.00 laklis 

for bof .̂ the pro.jects i.e. 3io- 

Engi.neerjxja: and Molecular Biology
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1.8 MQLBCUUR BIOLOGY

Description of the Equipment

Number
required

1. Chromatographic tanks 12

2. High Voltage Electrophoresis 1

3. -20 Ereezers 3

4. Refrigerators 3

5* Cold Room 1

6. Eractlon Collec'tora 8

7* U.V* monitoring for fraction
collectors 2

8. 200 litre fermentor 1

9. Isco density gradient fractionator 1

“VO* Electrofocus sing equipment 1

11► Pressure dialysis apparatus 1

12. French Press 1

15 . Elash evaporators 4

14 . Gyratory shaker 1

15 . Refrigerated baths >■.

16. Incubators ' 4

1 7 . Sigma metering pump 1

18. Autoclave 1

19 . Bench centrifuges 4

20. Sonic disintegrator 1

21. Phase contrast microscope 1

Total cost about Rs. 4.09 lakhs

Amount recommended Rs. 5*00 laMis for 

both the pro.iects i.e . Bio-Engineering 

and Molecular Biology



Description of -aie Equipment
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Number

required

1.9 COMPUTER CED̂ TRB 

On-line-Units

(a) Input/Output Remote Terminals 5
(b) Analogue/digital Converters
(o) iiUto-Plotter

(d) Mag-Tape Units 3
(e) Mag-Disc. Units 2
(f) Visual Display Units 1
(g) 64-K Core Storage Module

Off-line-Units

(h) IBM 029 Punches 4

Total cost about Rs. 22-00 lakhs 

Amount Recommended Rs. 22.00 lakhs

1.10 GRAIHIC ARTS FACILITIES (o-EmAL FACILITY)

Xerox Machine with accessories

Cost about Rs. 3*00 lakhs 

Amount recommended Rs. 4-»00 lakhs
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P A R T - B

SPBCIALISBD EQUIPMENT FOR VARIOUS GROUPS
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ABSTEACT

SI.

No.
De partment/S e ct ion

Amount
Reconmiended

Rs. in Laldis

1. Inorganic & Hiysical Chemistiy 6.00

2. Organic Chemistry 4*00

3. Biochemistry 5.00

4. Physics 5.50

5. Microbiology & Pharmacology Laboratory 2,50

6. Applied IfettbeTDatlcs

7. Porei^ Languages 1.00

8. Internal Combustion Engineering 3.00

9. Aeronautical Engineering 16.00

Metallurgy 15.00

11- Electrical Engineering 10.00

12. Mechanical Engineering 10.00

15. Civil & Hydraulic Engineering 10.00

14. High Voltage Engineering 12.00

15. Electrical Communication Engineering 10.00

16. Chemical Engineering 10.00

17. Industrial Management 1.00

18. Dispensary 1.00

19. Library 1.85

20. Animal House 0.50

TOTAL 125.35
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1. DEPARTMENT OF IlfORGANIC & PEiySICAL CHEMISTBY

Description of Equipment

Atomic Absorption Unit 
(for the analysis of 
trace elements present 
in rocks and minerals)

Electron Spin Rescnance 
Unit (to be built with 
the help of Physics 
Department)

Equipment for measurement 
of relaxation periods

Number
required

Amount Recommended i Rs. 6.00 lalshs
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2. m m R m m  op OROkWLC cm m sTm

Description of Equipment required

CHK Analyser, Model 185 
Hewlett-Packard

*
C-1024 Tine Averaging Device 
-attachment for Varian 
mm. HA-100 D

Varian - Aerograph Moduline 1868-4 
Analytical and Preparative Gas

Chromatograph 1
Dupont 280 Liquid Chromatograph 1
Photoelectric Polarineter 1

Amount Recommended Rs. 4.00 laJdis

*  This is an attachment to the MR Spectroscope vdiich was 
recently acquired by the Institute as a central facility. 
It is expected that the need for this attachment will be 
felt in about 5 years. Punds for acquiring this accessory 
should be obtained from the central resources.



3* DEPARTMEMT OP BIOCHEMISTRY
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Description of Equipment
Number

requii-ed

Photoeleotric colorimeter

Automatic Fraction Collector

Ultraviolet Scanning Unit

Turrox Hanogenizer

Virtis Homogenizer

Raytheon Sonicator

Gilson Automatic Cuvette Changer

Auto G-anma Counter

Oxygraph

Microcomparat or

Electro Pocussing Equipment

2eiss Stereomicroscope

Ice Flaking Machine

Accessories for 2eiss KJQ 
Spectrophotomer with TIC 

Plate Analyzer Attachment

Single Ban Balances

set

6

Amount Reconmended Rs. 3*00 lalshs
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4. jM Tkm m m  of shysics

Description of Equipment

Klystrons, waTe guides and microwave 
components

Gratings alone (for visible and ultra
violet and for the Infrared) for 
inst runenta t i on

Infrared detectors with ancillary 
equipment (Solid State and Golay Cell)

Electron Multipliers B.M.I. and Bendix

Research Microscope (interferometric and 
phase contrast)

7-Decade Potentiometer (RUBICON)

Temperature Recorders and measuring 
devices

Minor measuring equipments and special 
components and materials like fused silica 
tubes, high temperature materials, electronic 
components, cryostats for low temperature 
work, geared motors, potentiometers, 

miox'ovoltmetery electronic null detector, lock- 
in'-amplifier etCo

High field magnet

Amount Recommended •• Rs. 5'-50 lakhs



5. MIGEOBIOLOGY & PHriEJ/Î COLO&Y lABCRATOHY

Description of Equipnent

200

Niimber

required

Fluorescent Microscope Leitz

Dark Rooiii Accessories for 
aut o radiographic studie s

Research Binocular Mcroscope 
with Ehotographic accessories

Sonic Disintegrator

Metier P. 1200 direct weighing Balance

Radiometer for pH raeasurement and 
titration

Air Pressure Pump & Soil aeive shaker

Roller drums 8c spinner flasks and 
other specialised apparatus

Inoculation chamber with glass 
partitions and facilities for 
complete sterilization, air , 
conditioner and germicidal lamps

Mgh Voltage Electrophoresis

~20®G Freezers

Refrigerators

Fraction Collectors

U Y Monitoring for Fraction 
Collectors

200 Litre Fermenter

L«S.

1

2

3

8

2

1

AmQunt Recocmended Es* 2*50 lakhs
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6. m m m m m  m  applied mTHEmTios

Amount Reconmiended .* Es. 1.00 lakhs

7. POEEIGN MTGUAG-ES SECTION

TJiiTn'hpT*

Description of Equipment required

Hifinultiple tape copying unit

Hl-El* Mala Console Unit v?lth. 
multiple connections and controls with
16 Nos. subsidiary Units for individual 
bootiis

Aaount Eeconnnended .. Es. 1.00 laldis

8. DEPAETMENT OP IMIEENAL COMBUSTION ENGINEEEING

•n • j.. ^ T. . NumberDescription of Equipment . ,
^ required

True EB.IS Voltmeter 1

Electrical Dynaaoiaeter 1

Hydraulic Vibrator 1

Torque Meter 1

Anount Eecannended . .  Es. 5*00 laldis
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9. DEPAETMENT OS' AERONAUTICAL ENGIMERnia

Description of Equipment
If-umber

required

Precision ililling ^lachine for
Workshop 1

Y/STOL Wind Tunnel 1

Hypersonic Test Facilities 
(Small size tunnels)

Equipment for Rocket Propulsion Lab,

Instrumentation for Guidance Lab.

Vibration exciters, pictoips, 
measuring and recording equipmenta 

etc. including an NA.L built Digital 
Strain indicator

Photostress equipment for studies 
on load diffusion cut-outs, joints, 
composites, etc.

Amoiint Recommended ..  Rs. 18.00 lakhs
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10. DEPAETMSHT OP METALIUEGY

Description of Equipment
Number

required

Metallograpliic Microscope 1

Extrusion Press 1

Diamond & Tungsten Carbide Die setff 1
for wire drawing set each

Recorders for Densitometer,
Microcaloritaeters etc.

High Tension ̂ Unit for Pield Ion/
Electron l*ield Emission Studies

Ultra H i ^  Vacuum Unit for Thin 
film studies & High Temperature 
materials, vacuum components and 
accessories

H i ^  Temperature Rolling Mill

Oscilloscopes, Yac. Tube VTVM 
Dimmerstats, Voltage St*

High Current Transfoimers for 
Electron Biigration studies.
Electrometallurgy, Rectifiers

High Temperature Creep Unit

High Precision Potentiometer,
G-alvanometer & Accessoiy for 
Calorimetric studies, etc.

Ouartz Spiral Bourdon Gauges, etc.

Elame Hiotaaeter

Electroplating equipment, 
accessories & thermostating

Equipment for Ore Dressing, Mneralogy, etc.

Equipment for Mechanical Metallurgy 
Testing laboratories
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Number
Description of Equipment . required

Equipment for heat Treatment 
Laboratory

Accessories for Spectrograph

Amount Recommended ..  Rs. 15*00 laldas
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11. TMSkm m m  of eiiECtrical engiiieeriitg

Description of equipment

High frequency alternator

H i ^  frequency measuring instiuinents like 
Yoltneters, amneters, power meters, p.f. 
meters inductance and capacitance

Furnace with different tempera"bure zones & controls

Sealing arrangement

Hydraulic press and dies

H i ^  Frequency furnace

Components for development of electronic flash tubes

Vacuum tube voltmeters

Transistorised power supplies

Pulse generator

Audio Oscillators

Power supplies (0-300 V)

Time mark generator

Pulse generator - Low frequency

Phase anglemeter (digital)

Universal Valve tester

Paper tape recorder

ii-D Converter

Components; SCR’s,F5T’s,IJJT’s,
Tunnel diodes, integrated circuits, 
Nixie tubes, special courses, photo 
diodes, high pov/er transistors, etc.

Amount RecOiaaended .. Rs. 10.00 lakhs
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12. DEPARTRffiUT 0¥ I®CH/iNICAL ENGINEERING

Description of the equipment

Thermo couple potentiometers 

Aircompresors (oil free)

Temperature measuring devices

Combustion equipment

High vacuum pumps

Electronic balanfce

Plaiinum resistance theruiometers

Vaifeuum &  Pressure gauges

Components

Melting unit si electrla crucible furnace

Baleout furnace

Cell count apparatus

Potentiometer

Shell sand mixer

Gore shaker

Land mixer (200 Kg)

Moulding M/c 

Me^gnetic vibrator

Thermal calorimeter, low temp, bath 

Resistance welding unit 

Inert gas atmospheric welding unit 

Testing equipment for welded components

Amount Recoinmended .. Rs. 10.00 lalchs
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13. i)EPARTMEI?T OF CIVIL & HYmUlIC ENGINEERING

Description of the equipment

InStruaentation for cavitation tunnel

Dynamometer

Variable speed motor

Super high speed motor

Addition to the existing test cylinder plant 

for vibration studies

Fabrication for the test frame

Vibration measuring instruments

Subsurface exploration and sampling 
eauipment

Constant temperature and humidity rooms and 
eqxiipment for h i ^  pressure testing- of soils

Equipment for soil structure identifications

Amount Recommended .. Rs. 10.00 lakhs
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14. HSBkm m m  of HIG-H VOliTAGE ENG-IMEBING

Description of the equipiaent

Three testing transfcrmers, 500 Kv, 1000 Kva 

continuous

Lifting facilities for heavy test objects

Chamber for Pollution studies

Environnezital chamber

Ovens and humidity chambers

Furnace heating elements

Tracking test equipment

A.nalytical instruments like 'PH meter,
Colorimeter and Refractometer

Vacuum systens with associated gear

Electrometers

CrygenLe thermostats and associated controls

Components for fabricating equipment and 
instruments in the Laboratory

Ultrasonic flaw detector

Arc chambers

Generators & capacitors

Measuring equipment

For 2 MeVVan de Graff Laboratory:

a) Building with radiation shielding to 
house the generator and associated 
equipment

b) Air conditioning plant for generator room

c) Instrumentation for irradiation studies

Amount Eecommended .. Rs, 12.00 lakhs



15. 33EPART]?/!ENT OF ELBCTRIQAL COMOTICATION ENGII3EERING
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Description of the equipment
Number

required

Two-tone i\JP Oscillator 1

R.Fi Oscillatore (300 2

A.F. Oscillators 2

Distortion i^nalyzer 1

Loudness iinalyser 1

Vector Voltmeter

Noise figure meter 1

Bridges for niegisuring of H-L-C etc. ^

Beat-frequency Oscillators 2

Sound level raeter set 2

A.P. Spectroneter 1

Level recorders with accessories 2

Statistical distribution analyzer 1

Condenser microphones with adopters and
Proanplifiers etc. 5

Microphone calibration equipment . 1

Random noise voltmeter 1

Accelerometers and preamplifier set  ̂ 1

Vibration exciter 1

Sine-random generator 1

Vibration meter 1

Vibration programmer 1

Sound Spectrograph 1

Hi-fi-loudspeakers 8
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Description of the equipment
Number

required

Stereo record player 1

Impact noise analyzer 1

Analog correlator for noise work 1

Universal filters 2

Decade amplifier 2

General purpose alnrophones 10

fcptical mieroscope 1

Ultrasoni6 cleaner 1

H l ^  resolution camera 1

Electromagnet 1

250 W HP/VhF am transmitter 1

Communication receivers 2

Instrumentation type CCTV

Ridged wave guide test equipment 
3,75 KMH:̂  - 40 KMHz

Klystrons and other microwave tubes

1

Stroboscope 1

Pulse generators 2

Frequency-response tracer 1

Audiometer 1

Amoimt Recommended .. Rs. 10.00 lakhs



16. DEgiffiTMEHT OF aHStf CMi ENGXJ^ERIKG 

Description of the Equipment

Vapour phase chromatcgraph

Pulfrich refractometer

Surface iirea measuring equipment

Porosimeter

Msorptomat

DiXfarential thermal analysis 

Particle size ^alysis Apparatus 

Sedimentation balance

High pressure patent Ifeat of Vaporization apparatus

P V T  Apparatus

High Pressure Compressor

J-T. Coefficient Apparatus

Vapour-pressure Determination Apparatus

Schlieren (To be fabricated)

Themodynamic and transport properties laboratory

Process Development Laboratory

20 Litre reactors in stainless steel, 
cast iron and aluminium

Stainless steel tubular reactor 
(1 ft. 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

211
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Description of the Equipment

On-fctream analysers*

(a) Non-solution type

(b) Solution type

^xculation pumps and thermostats

Separation Equipment-

Blowers

rf©rometer

Interferometer and Schlleren

Pologjaphy unit with implantable 
mlcro^ectrides for oxygen

Circulation Thermoatats

Incubators

Calorimeters

Gaa Jtexially Detector

TJ^ermal Conductivity -Cells with accessories

AfC. Voltage Stabilisers

Process Control Equipment:

Measuring, indicating, reeordin^g and 
transmitting equipaent for different process 
variables like temperature, pressure, level, 
flow-rate, density, chemical composition etc.

Pneumatift, electronic and hydraulic controllers

Accessory equipment for pneumatic and electrical 
instrument5

Control valves and valve positioners 

Pneumatic-electronic transducers 

Pneumatic Signal generators



Description of the Equipment

Electronic measuring and testing equipment, 

like oscilloscope, vacuum tube voltmeters, 
digital voltmeters, amplifiers etc.

Analog-Digital converters

Pluidic devices

Special purpose process control computers

213

Amount Recommended . .  Rs. 10,00 laiiis
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17. DEEaRTMSNT OP ITOJSTRIAIi m SA G Sm m

Description of the Equipment

Electronic time study device

Kymograph

10 Work Study films 

MaestroftK-rom +.im-ing rJRvic'ft

Ergograph 

Anemometer 

Globe thermometer 

Sling Peychrometer

i

c r .

f, ‘ >‘V  ' ‘ f

-■^1 ,
Sound leval meter

Photo meter

Respirometer

Bicycle Ergometer

Electronic pulse counter

Continuous Stimulator

Action Analyser

Polygraph

Orthorater

Pnemograph

Discrimination reaction tester

16 mui. Projector for Seminar Hall 
R.C.A* type with 2” lens spare

N IEPA  D C

II1111111
D11077

Amount Recommended Rs. 1.00 lakh


