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AN INTERIM REPORT OF THE COMMITTEE APPOINTED TO
CONSIDER THE DEVELOPMENT OF HIGHER
TECHNICAL INSTITUTIONS IN INDIA

To
Hon’ble Sirdar Sir JoGENDRA SINGH,

Member of the Viceroy's Executive Council,
Department of Education, Health and Agriculture,
/ _ New Delhi.

SIR,

In view of the certainty of an appreciable increase in the demand
for higher specialists in Industry, a rapid expansion in the facilities
of higher Technical Education is a pressing necessity. It is evident
that apart from any other considerations, the calls of reconstruction
in Europe and elsewhere, and the enormous industrial and Government
undertakings  contemplated in Europe and America to provide
full employment, will make it difficult, if not impossible, to secure
from abroad, the services of the right type of engineers, architects,
technologists and planners, etc. to carry out  India’s  post-war
projects. The initiation of a programme of higher technical educa-
tion and research in India should therefore be pushed forward with

the utmost speed and determination.

Although the Committee have not as yet completed their fabours,
in view of the extreme urgency of the situation, they submit an interim
report for your consideration and express the hope that the Committee’s
recommendations will be given effect to with the least possible delay.
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PMENT OF HIGHER TECHNICAL INSTITUTION OF INDIA

PART I

Interim Report of the Committee appointed by the Hon’ble Member of the Viceroy’s
t of Education, Health and Agriculture, to congider

Executive Council, Departmen
" the development of Higher Technical Institutions in India. <

I_TERMS OF REFERENCE
n adequate supply of technical personnel which
strial development in this country, to consider
whether it is desirable to have (a) a central institution possibly on the lines of the
Massachusetts Institute of Technology, with a number of subordinate institutions
affiliated to it, or (b) several higher institutions on a regional basis, or (
organisation. 5 ,
9. In the light of the con
(1), to consider. ;
(¢) the scope and size of the-propo
(¢7) the situation of the institution or institutions ;

(i7) the control and management of the institution or in

() the qualifications and conditions of service of the teachers to be em-
ployed therein and the best way of recruiting them

© (v) the preparation of the necessary plan and specification for buildings and

equipments ; '

(vi) the cost involved and

other relevant questions relating to the establishment of such an insti-

tution/institutions and its/their future development. »

II—LIST OF MEMBERS

R, ¢ Ranjani * 237, Lower Circular Road, Ca_lcutta_(Chairman).
Indian Tariff Board, 1st Marine Street

DEVELO

1. With a view to ensuring a
will be required for post-war indu

olusions which may be arrived at in regard to item
sed institution or institutions ;

stitutions ;

(vit)

Mr. N. R. SAREA

1. Dr. Nazir AHMED, Office of the
Kalbadevi, Bombay 2.

9. Dr. Sir 8. 8. BHATNAGAR, Director,
Research, New Delhi.

3. Major General D. B.
General of Ordnance Branch,

4, Mr. P. J. EDMUNDS,

New Delhi. :
fter Mr. EDMUNDS’ Tetirement).

(Mr. N. F. FrOME took Office a
5. Dr. Sir J. C. GHosH, Director, Indian Institute of Science, Bangalore.

6. Mr. H. K. Kirparang, Industrial Adviser to the
Planning and Development Department, New Delhi.

7. Mr. W. W. Lappen, Cfo Messrs. Simpson & Co., Madras.

8. Mr. 8. Laut, I.CS,, Additional Secretary, Labour Department, New Delhi.

Council of Scientific and Industrial

Ducors, Director of Military Engineering, Master-
. H. Q., New Delhi.
Chief Engineer, Posts and Telegraphs Department,

¢) any -other -

Government of India,
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9. Mr. G. L. MerTa, 7, Wellesley Place, Calcutta. :
10. Dr. A. H. Panpya, 12, Raja Santosh Road, Alipore, Calcutta.

11. Dr. M. D. PAregH, Delhi Cloth and General Mills, Ltd. Co., Delhi.
12. Mr. C. E. PresToN, Principal, Osmania Technical College, Hyderabad (Dn.)

13. Mr. W. G. W. Rem, Director, Mechanical Engineering, Railway Board,
New Delhi. :

14. Dr. Sir JonN SArRGENT, Educational Adviser to the Government of India,
New Delhi.

15. Mr. A. D. Sarory, Bombay House, Fort, Bombay.
= 16. Sardar Bahadur Sir Sosma Sinex, 1-A, Queensway, New Delhi.

17. Mr. J. K. Srivastava, The New Victoria Mills, Kanpur.

18. Sir FrEDERIC TyMums, Director of Civil Aviation in India, Posts and Air
Department, New Delhi. 3

19. Dr. K. VENKATRAMAN, Director, Department of Chemical Technology,
University of Bombay, Bombay.

20. Mr. DaarmMa Vira, 1.C.S., Deputy Secretary, Department of Industries and
Supplies, New Delhi.

21. Mr. W. W. Woop, Principal, Delhi Polytechnique, Delhi.

22. Brigadier R. D. T. Woorrg, Controller General of Inspection, M. G. O.
Branch, G.H.Q., New Delhi.

Dr. 8. R. 8En Gupra, Assistant Educational Adviser to the Government ®f
India, New Delhi (Secretary).

IIT.—INTRODUCTION

3. The Committee are of opinion that the existing facilities for higher technical
education in India are inadequate, both in quantity and quality, to satisfy India’s
post-war needs for high grade technologists. Although the Committee appreciate
that under normal circumstances they might perhaps have undertaken, as an approach
to their task, a survey, and examination of the existing facilities, they are of the
opinion that the needs of the present situation are so apparent and urgent that a
solution cannot be deferred pending such a survey which would necessarily take a
considerable time.* The Committee, however, recognise the necessity of conducting
such a survey before a final decision is reached as to the organisation and structure
of Higher Technical Education in the country as a whole, and in particular, the
relation of each new institution with those which already exist.

IV.—SUMMARY OF THE MAIN RECOMMENDATIONS

(2) Not less than four Higher Technical Tnstitutions, one in the North, one in the East, one in
the South and one in the West will be necessary to satisfy the post-war requirements,

(#) The one in the East should be set up in or near Calcutta at an early date.

(373) Establishment of the Western Institution which should be in or near Bombay should

be taken in hand concurrently with the Eastern Institution or failing that as soon after as
possible.

(iv) To satisfy the immediate needs for engineers generally and for those with speeialised
training in Hydraulics in particular, the engineering nucleus or the Northern Institution should
be set up without delay.

(v) Toensure the proper planning of buildings, equipment and courses of study, the Principal
and Heads of the Main Departments of these institutions should be appointed and the services

of an architect with experience in the Planning of technical institution secured at a sufficiently
early stage.

*Please see a note of dissent from Dr, Nazir Abmad—Part II,
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V.—NUMBER OF HIGHER TECHNICAL INSTITUTIONS REQUIRED

5. The question to be settled is whether the anticipated requirements of post-
war industrial development in higher technical personnel can be best met by,

(a) one Higher Central Technical Tnstitution, possibly on the lines of the
Massachusetts Institute of Technology with a number of secondary
institutions affiliated to it, or

(b) several Higher Institutions of equal status on regional basis, or

(c) any other organisation.

After thorough discussion the Committee came to the conclusion that in view
of the size of India, and the location of her industries, the provision of several higher
technical institutions, on regional basis is the solution most likely to satisfy the
post-war requirements. The Committee is of opinion that not less than four Higher
Technical Institutions, one in the North, one in the East, one in the South and one in
the West will be necessary. Such a distribution of Centres would conform with the
geographical position of industrial areas as well as with location of the great majority
of existing technical institutions and would be the most equitable and effective in
the interest of India as a whole.

VI.—RELATION OF PROPOSED HIGHER TECHNICAL INSTITUTIONS
TO SPECIALISED INSTITUTIONS AND TO TECHNOLOGICAL
DEPARTMENTS OF UNIVERSITIES

6. The Committee realise that if the proposed higher technical institutions are
to fulfill their intended functions efficiently they must be able to draw upon students
with the appropriate training. This involves both the establishment of junior
technical institutions in each region and an increase in the number of Technical
High School. These matters will no doubt receive attention from the All India
Council for Technical Education when this Committee’s report is considered by

them. X

7. The Committee recognize the importance, in the interest of efficiency and
economy, of co-ordinating the facilities to be provided in the proposed Higher Tech-
nical Institutions with those already available or likely to be provided in specialised
Technical or Research Institutions and with the Technological (including applied
science) Departments of the Universities. The Committee feel that the exact
nature of this organisation can only be settled in consultation with the authorities
concerned. However, they recommend, as a general principle, that while each
Higher Technical Institution should provide instruction up to the graduate stage
in all the main technical subjects likely to be of use to the region which it is designed
to serve, it should leave post-graduate instruction in the subjects concerned to special-

ised institutions where such exist and are capable of satisfying the anticipated de-. -

mands. Moreover, the Committee suggest that the extent of the provision to be made
in each subject at the under-graduate stage should also be determined after careful
consideration of the contribution which can be made by existing institutions (includ-
ing Universities) in the region. ]

VIL.—LOCATION OF THE INSTITUTIONS

8. It is considered to be of fundamental importance that a right relationship
between the public, industry and education should be established and maintained.
For this reason, the Committee feel that the proposed institutions should be located
80 as to be within easy reach of large industrial areas, even though climatic conditions
may not altogether be favourable, .
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VIII.—ORDER OF ESTABLISHMENT OF THE PROPOSED HIGHER
TECHNICAL INSTITUTIONS

9. In view of the time that must inevitably elapse before the products of these -

institutions are available for employment, the Committee would urge the establish-
ment of all four institutions as speedily as possible. They recognise, however, that
apart from the question of buildings, the difficulties of obtaining the requisite staff
and equipment under existing circumstances may make it necessary to establish only
one in the first instance and proceed with the others as soon as circumstances permit.
They have carefully examined the question whether the first institution should be in

the East or the West, and have come finally to the conclusion that if for the reasons

given above it is necessary to proceed with one institution only then that in the
East should have the priority. In view however of the important industrial develop-
ments in Bombay and neighbouring areas, they feel that the Western Institution

should be taken in hand concurrently with the Eastern or failing that as soon after -

as possible. . _ :
10. The Committee further recommend that, to satisfy the immediate needs
for engineers and particularly those with special training in Hydraulics the engineer-
ing nucleus of the Northern Institution should also be set up without delay (Please
see paragraph 14). S
IX.—CERTAIN OTHER PROPOSALS

- 11. Having reached the general conclusions, the main Committee appointed

a sub-committee consisting of—-
Dr. John Sargent (Convener),
Dr, Nazir Ahmad,
Dr. Sir 8. 8. Bhatnagar,
Dr. Sir J. C. Ghosh,

Y Mr. H. K. Kirpalani,
i Dr. A. H. Pandya, and

Dr. K. Venkataraman !
to explore subsidiary issues and prepare schemes in detail. Before proceeding to
this task, the sub-committee felt it necessary to have regard to certain other proposals
for projects for technical development which were brought to their attention.

12. Representations have been received both from the Military and Civil

Authorities as to the urgent need for increasing the supply of trained engineers
and in this connection it has been suggested that the establishment of a Central En-

gineering College is a matter of the utmost importance. It appears that the Central
Public Works Department alone will require annually 40 to 50 Civil Engineers with
specialised training in Hydraulics and that though Military Engineering requirements
at the under-graduate stage will be met by the proposed Indian Military Academy,
the Military Authorities will require about 20 post-graduate seats a year in En-
gineering and Technology. : : :

13. Since a project such as the establishment of a Central Engineering College
has an obvious bearing on ‘the issues referred to this Committee, it was felt desirable
to discuss the matter in detail with those directly interested. The following were
accordingly invited to meet the Sub-Committee : -
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(i) Lt. General Sir Thomas Hutton, Secretary to the Planning and Develop-
ment Department who has also called attention from the point of view of his

Department to the shortage of high class engmeers.
(%) Mr. A. W. H. Dean, Chief Engineer, Central Public Works Department.

(i¢3) General Sir Clerence Bird, who, when Master General of Ordnance,
first raised the question. .

() Lt. General K. M. Loch, Master General of Ordnance, General Head-
gquarters accompanied by : ‘

(v) Major General D.R. Duguid, Director of Military Engineering, General
Headquarters, : A

(vi) Major General H. M. Roome, Engineer-in-Chief, General Headquarters,

(vii) Brigadier R. D. T. Woolfe, Controller General of Inspection, General
. Headquarters.

14. As a restult of these discussio
Central Public Works Department mentioned
proposed Higher Technical Institutions provi
however the establishment of an all-round fully developed Higher Technical In-

stitution may involve some delay, it has been suggested that in order to meet

these and other urgent needs, special provision for training of high grade engineers
ient Centre in the North of

ghould be made as quickly as possible at some convenl
India, say near Kanpur. This should not be regarded as a separate college but
should be absorbed in and become the engin
Northern Higher Technical Institution when established.

dered whether the time lag involved in turning

15. The questions were consi
out technical graduates from new Higher Technical Institutions would not retard

the rapid growth of industries and whether the needs of industries could not, perhaps,
be satisfied most effectively and expeditiously by institutions designed to cater for
specific industries, and wherever practicabl
than by the omnibus institutions of the type under reference. A note submitted
by Brigadier Woolfe in this connection is annexed in Part TII.  As a result of con-
siderable discussion, the Committee came to the conclusion that the probable de-
mands of industries for Higher Grade Technical personnel (Executives, research
workers maintenance engineers and teachers) except in'so far they will be supplied

by the existing institutions mentioned in para. 6, would, of necessity, have to be met
ions, while the demands for lower

grade technicians could be met by the Junior Technical Institutions of the less
advanced type that would be linked to the Higher Technical Institutions.

16. The Committee is definitely of the opinion thab the establishment of Higher
Technical Institutions for undergraduate study (on modern lines and on a par with
what obtains abroad) and for post-graduate study and research, facilities for which
are almost non-existent in India, cannot be delayed. ;

17. A proposal from the Rampur State to the effect that Rampur.might be

considered as a possible location for one of the Higher Technical Institutions was
considered. For the reasons stated in paragraph 8, the Committee regret that the

claims of Rampur to be a suitable

ns it was agreed that the requirements of the
above might very well be met by the

ded it did not mean delay. Since

cering department of the proposed

e conducted in the main by them rather

location for a Higher Technical Institution such
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as they envisage cannot be regarded as comparable with those of a large industrial
centre such as Kanpur. The Committee is, however, of opinion that the Technical
Institutions proposed to be set up by the Rampur State should develop into & Poly-
technique to be linked with the Northern Higher Technical Institution when“estab-

lished.

~.§

X.—SCOPE AND SIZE OF THE PROPOSED INSTITUTIONS

18. The Committee have devoted considerable attention-to the natuve and
standard of instruction to be provided in the proposed institutions. It is felt; that as a
number of techical graduates far in excess of the output of the existing colleges
would be required for post-war industrial and Governmental projects, it is neces-
sary to provide under-graduate instruction in the main branches of Technology.
Further in view of the fact that facilities for post-graduate study and research in
Engineering and Technology are totally inadequate in this country, it is also
necessary that these institutions should produce research workers and technical
teachers. ;

19. The length of pnder-graduate courses at each Higher Technical Institution
should be four years and the minimum standard for admission I. Sc. or the Higher
Secondary Examination when the Intermediate course no longer exists. Selection
for admission should be made purely on merit and no prov ncial quotas should be
allotted, but some proportion of the seats should be reserved for the educationally
backward classes so that in due course the general level of education throughout
may be raised.* The standard for graduation should be not lower than that at a
first class institution abroad for example B.Sc. (Tech.) of Manchester or B.S. of the
Massachusetts Institute of Technology.

20. It is not possible to lay down any definite length for the post-graduate .
course. It may normally be of 1 or 2 years’ duration though in the case of certain

subjects and of students aspiring to higher degrees after research, it may be -

considerably Iongpr.
21. The proportion of under-graduate to post-graduate students should be

sl

~ 22. The subjects in which courses should be provided at each stage should be
determined individually for each Higher Technical Institution in relation to ascertain-
ed needs and in the light of the considerations set out in paragraph 6. Asan indication
of what they have in mind the Committee have worked out in some detail the under-
graduate basic courses which they think should be provided at the Eastern and the

Western Higher Technical Institutions and the approximate number of students for

which provision should be made in the Eastern Institution at the under-graduate
stage. The results, which should be regarded as provisional, are set out helow.

XI.—THE BASTERN OR CALCUTTA INSTITUTION

23. Location.—Fer reasons explained in paragraph 8 the Eastern Institution
should be located as near Calcutta as possible, say within a radius of 20 miles,
and preferably on the Hooghly. .

Ee

*Nore—This is only a tentative viewmot unanimously subscribed to by the members of
the Committee and will receive further consideration,

stud
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tud (L}mim turned out anuually is shown in brackets agains .
stude ;

. : . (40)
Aeronsutical ¥ngineering . g ' . ; HiS , ig
Chemical Engineering ‘ 5 . . : E . : i . 2 ] &
Civil and Sanitary Engineering . d : : ; : r . 5 5 o
R e e s bl
MechaiicalFngineering ) S witice ot PIADHIng) thiit iy ) s e
: ilding construction & Town Pla : ; L 20)
L i B R e )
Metallurgy : ; ; : i 3 5 C o)
Botany . ; ; : : : ! ¢ s : T @0
Meteorology . : : 4 e

Geology and Geophysios
*Industrial Administration,

*Humanities.

*Mathematics and Statistics.

*Chemistry.

:’I'.)hf;:inisnation should take care of physical welfare of students and maintain

(0
i i -operation. ‘ . g
mdusfl.q.al 5 Paduate Courses.—The numbers in each subject t;:lannzi& ell)fgf:;ga:e
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s Stagz I(i-uics not contemplated that Post-graduate ]itu ’I?:c fpb b
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Eiﬁeinsiﬁglregion and outside. Courses to be provided are

Fuel Engineering or Technology..
Pharmaceuticals and Fine Chemicals.

Regional Planning.
Paper Technology.

(lass and Ceramics (in co-o
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Plastics. 5 &
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ulic and River B:esearo!l. Bl
grj;ir;orzatiou (includmg Railway E_lnglllseann)g).
Structural Engineering (m.clud.mg High Dams).
Design of Electrical Machinery.
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pecial degree in the subject.

Cellulose Industries (in co-operation with Bombay University if possible).

Plastics, Paints and Pigment. { Do: )
Dye Chemistry. ; H(-—sile.
Food Technology. { sDonta)
Transportation (including Railway Engineering).

Structural Engineering (including High Dams).

Design of Electrical Machinery.

Refrigeration and Air Conditioning.

Design of Machinery and Instruments.

Textile Manufacturing.

Textile Engineering.

Textile Chemistry (in co-operation with Bombay University, if possible).

Light Alloys.

Naval Architecture and Marine Engineering.
Economic Botany.

Hydraulic and River Research.

XI111—ENGINEERING NUCLEUS OF THE NORTHERN INSTITUTION. -

97. Location.—The Engineering Nucleus of the Northern Institution, if possible,
Kanpur to cater for the requirements for engineers

should be located somewhere near
ks Department for Civil Engineers with spe-

in particular of the Central Public Wor.
The Master General of Ordnance has agreed.
ch may serve temporarily

cialised knowledge in Hydraulics.
to explore the possibility for finding a suitable building whi

for this purpose.

28. Scope.—Instruction should be given in the following subjects :—
Civil and Sanitary Engineering ; Applied Mechanics* ; Hydraulics* ; Mechani-
cal Engineering* ; Electrical Engineering* ; Geology™* ; Industrial Administration ;

Industrial Hygiene, and Economics * ; Humanities* ; Mathematics* ; Chemistry™
and Physics* .

99. Size.—To ensure an annual output of about 50 civil engineers provision
will have to be made for about 250 seats at this Nucleus.

XIV.—CONTROL AND MANAGEMENT OF THE INSTITUTIONS.

30, The management of each institution should be entrusted to a small govern-
ing body composed of persons with the requisite variety of qualifications and experi-
Bodies should be appointed by the Government in consultation

ence. (Governing
with the All-India Council for Technical Education which has now been set up.

31. Tn order to enable these institutions to grant degrees and diplomas it may

be necessary to establish these by statute as corporate bodies.
Jeading ecial degree in a“s;.:-h-j-;ct. e e

* Tt is not propos:d to provide instructions leading upto p!
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XV.—STAFF.

32. In fixing the number of teachers required the Committee took into account
the fact that teachers would be expected to do only so much teaching work as would -
leave them sufficient leisure for research work, for which they should be given
all reasonable facilities.

33. Establishment.—

(@) The strength of teaching staff (exclusive of laboratory assistants and de- ;
monstrators) to be provided should be fixed in the scale of 1 teacher per 10 students |

for basic courses and 1 teacher per 5 students for instruction in special subjects. j

; (b) At least two Professors would be required in each large (or major)
department. :

(c)- If necessary, the Principal (or Director or President) and some Heads of
Departments may have to be appointed with special personal pay.

(2) One of the Heads of Department should act as Vice-Principal in addition
to his normal duties. :
E

34. Scale of Pay.— i

(a) The Committee strongly recommend that salaries should be sufficiently
attractive to attract and keep capable men in spite of the inevitable competition
from’industry. ; ,

(b) The followiné scales of pay are recommended ;:—

i

Ra. E

For Principal . 5 . . 5 - . 3 3 . 3000 .. .
For Head of Deptt. including Deptt. in charge of organising prac- 3 .
tical training . s A o 3 i s i - . 1,600 to 2,000 p.u. |
Professor = g < = : : X 5 5 5 . 1,000 to 1,500 p.u. FE
i s . : 5 3 . 8 - ¥ ¥ 3 Do. %I‘
Agsistant Professor . - . ; ' ¢ % . y . 600—40-1,000 2.1, i
Librarian gt b et S e e b it L o Deo. 3
Leoturer R TR e R R T S Wi L DY T i

W

In addition to his pay as the Head of a Department, the Vice-Principal should
be given a special allowance.

3b. Qualifications.—All teachers should have high academic qualifications and
practical experience or research experience. ;

XVIL.—BUILDINGS AND EQUIPMENT

36. In accordance with the most modern practice abroad, the buildings should
be constructed round the equipment and not vice versq. Secondly, the construction
should be sufficiently flexible to allow not only for future extensions but also for
alterations in room space from time to time to meet changes in requirements.

RS b £ T i 5 e

37. The Committee are of the opinion that to ensure-that these principles are
observed the persons who are to hold the posts of Principal and Heads of the main
departments of the proposed institutions should be appointed at a sufficiently
early stage for their advice to be available and their wishes made known to the
architects and others responsible for the planning and equipment.

FATE WA W T g e ST e il .
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38. With regard to the actual preparation of plans doubts were expressed
whether an open competition would produce the desired result. The general view
was that careful enquiry shoud be directed to secure an architect with up-to-date
experience in the planuing of technical institutions and appoint him at the same
time as the Principal and Heads of major departments.

XVII.—COST INVOLVED.

39. In view of what has been stated above in regard to the size and scope of
institutions the Committee feel that they can only make a very approximate forecast
of the estimate of cost, recurring and non-recurring, of each of these proposed in-

stitutions.

40. An approximate idea of the expenditure which may have to be incurred
in each of these institutions may be seen from the annexed Memorandum (Part
IV) on the establishment of the Eastern Higher Technical Institution prepared by
the Secretary. In this Memorandum will be found notes on general principle in the
design of under-graduate courses of study of workshop and practical training,
methods of achieving efficiency of instruction, on education requirements, etc, as
well as to detailed calculations of capital and recurring expenditure.

41. It will be seen that probable initial capital expenditure on apparatus,
machine tools, furniture, laboratory, buildings etc., will come to about Rupees

three crores as summarised below :

= Rs.

(1) Land Acquisition 2 3 2 e : . : v 8,00,000
(2) Water, Supply, Sewage Plant Roads, ete. - . 5 5 - 2 15,00,000
{3) College Building . ' 55,183,500
(4) Equipment . 1,02,30,000
(5) Furniture . - 5 9,40,000
(8) Students Hostel . 7 . 5 . - 66,30,000
58,30,000

(7) Staff Quarters . 5 3

Total . 3,09,43,500

42, While the recurring expenditure will come to about Rupees 68 lacs as
ghown below :—

Rupees.

Salaries, Provident Fund . 5 . 3 g g k& . 29,35,000
Other Charges . L . = x . % g - 23,01,000
Interest, etc. . 5 . . A ; . Py 15,43,000
Tota A 67.79,000

43. Against the recuning expenditure must be offset the estimated annual
income of about Rs. 18 lacs. According to thess figures the net experditure per
student per annum: will probahly be about one thovsand eight hundred ard twenty.
The Committee is of opinion that this recurring ¢xpenditure of rupees one thousand
cight hundred and twenty is juite modurate as compared with about rupees four
thousand in similar institutions abroad.
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PART 1II

Nore o¥ Digseny BV DR. NAZIR ArR3aD

While fully realising the necessity of providing suitable facilities for Higher
Technical Education i India, I feel that the Committee of High Grade Technological
Institutions has not proceeded on the right lines. My reasons for taking this view

are ag follows :—-
1. At the frst meeting of the Comniittee when general principles to be followed
were considered the Committee nassed the following resolution :
¢ Before deciding firally the scope and size of these institutions. it i3 desirable
that tre Committee should he in possession of all the information regarding facilities
for such high technical educaticn at nresent available in the country. ”

This resohition forni a directive for the subsequent work of the Sub-Committea
appointed to go into this question in greater detail. and I submit that it was comp-
letely binding upon them. Nevertheless, the Sub-Committee made very little attempt
to explore the facilities which are already available in the country and which can be
developed for the purpose of higher technical education. Instead, they proceeded
forthwith to prepare plans for two such institutions, one to be estahlished at Calcutta

~ and the other at Bombay. Botu these institutions are to be absolutely new and

do not take into account any facilities that mayv already be available in these

areas.
2. The Committee was definitely of the opinion that considering the size of
the country. the complexities of the problems and the number of technically trained
men required in the post-war period. at Jeast four large institutions are ah<olutely
pecessary. The Sub-Committee appointed to draw th2 plans or prepare plans only
for two such institutions and have not made any recommezndations regarding the
scape, size, etc., of the other two institutions envisaged by the full Committee.

3. It is certain that a very large number of technically - frained men will be
required if all the plans for the industrial development of India fer the post-war
period materialise. Even with the establishment of four new institutions, it would
be impossible tc satisfy the total requirements of the country which were stated
to be several thousands techniciars. Thus a big gap would be left between the
actual requirements and the numlers of trained men turned out from these in-

stitutions.

4. In real planning for the future. we must take info account the existing
resources and must try to build upon them. This process has always been followed
in Europe and America where, whenever the need has arisen, the possibility of
developing the existing institutions has first heen explored before putting up new
institutions. If thie process is not followed, the existing institutions are likely to
stagnate and decay while tlic newer institutions will work in an atmosphere of

isolation.

5. Following the above line of argument which seems quite sound to me I feel
that the right course for the Sub-Committee should have been to proceed on the
following lines :—(a) They should have first of all determined the type and number
of trained men in different subjects which would be required say in the next 5
years. This would e the target to be aimed at both ia respect of quality and
numbers of trained men. (h) They should have then written to the existing institutions
guch as engineering colleges, technological institutions, etc. informing them of the
target which is aimed at and enquiring from them as to what additional help by
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e way of staff, equipment, buildings etc., they require in order to produce these mer
1 in sufficient numbers. (<) The Committee should then have covsidered the claims

o and requirements of the existing inetitutions for further expansion with a view to
B turning out the right type of men in sufficient numbers and if satisfied that the
e existing institutions when properly developed and expanded can turn out these
men, they should have made recommendations of grants to ke given to these insti-
tutions for the expansionand developuient. (2)Ifon an examination of the data
supplied by the existing institutions, the Commiftee had vome to the conzlusion
that even after developnient and expansion, some of them were not able to turn
out suitably trained men in specialized fields, they should have then recommended
the establishment of new institutions for these specialized fields.

The process outlined above, which to my mind seems to be the right and natural
process followed in other countries, would result in utilizing fully the existing institu-
tions, in eiving them an opportunity to develop and expand, in economising  ex-
penditure on certain basic items such as buildings, workshops ete., which are already
available and in turning out & much larger number of trained men than would be
possible on the basis of one or two new institutions. ;

The exploration of the existing institutions with a view to their further develop-
ment and expansion would also have the advantage that all parts of India would
benefit from this scheme and expansion. If on the other hand, attention .8
concentrated only on tie establishment of one or two new institutions, their benefits
would be extreniely limited leaving vast regions cf the country out of the scope of
their utility. In fhis connection consideration must be paid to the difficulty of
students from: very far off areas taking advantage of edueational facilities at distant
centres in view of large distances, high cost of education, differenca in  social
custoni» ete.  All these difficaltics would be avoidad if the exsting institutions in
the various provinces were developed and expanded so as to be within easy reach
of the peoples of ali parts of India.

Since the majority of the Memkers of the Committee have not found it possible
to agiee with my views, I am rlacing them before the Government for consideration
before the final decision on the matter.

In case after a full decicion it is decided to establish one or two High Grade
Technical Institutions say in Calcutta and Bombay, I proposs that quotas should
be assigned to different provinces for purposes of education of students in these
institutions so that the inhabitarts of all the provinces may be in a position to share
their benefits. These institutions would be established from all India funds and
it is therefore only logical that the people of the country as a whols should have an
equal share in the facilities provided in these institutions.

NAZIR AHM AD.
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PART III

- Copy of Brigadier Woolfe’s letter No, 5714/7/MG/CGI-IB, dated the 12th April,

1945, to Dr. John Sargent, Education Adviser to the Government of India
regarding technical Education in India.
In thinking over yesterday’s Committee meeting I ean’t help feeling a bit

" unhappy at the trend of our deliberations and I think this feeling is shared by some

Qf the other members.
9. There can be no doubt that the scientist memibers of the Committee steered

the discussions very ably into channels with which they were very familiar with the

result that emphasis was all in tne direction of academic scientific training with
the result that the first 24 lines of the agenda has been very largelv relegated to the
background.

3. No doubt large numbers of engineers and shemists will be required for post-
war industries but these are the very industries which come into conflict with over-

~ seas competition already developed on much more efficient lines than India can ever
* hope to achieve. ‘

On the other hand industries aheady developed or capable of developmeﬁt, in
Tndia have been left out entively or catered for only indirectly and it is to the expan-
sion and improvement of these that the main effort should be directed.

4. The Committee decided in favour of basic training as opposed to specialist
training but I notice that at least ten of the Departments at the Massachusetts In-
stitnte of Technology out of 22 deal with specialized branches of engineering. If
this is necessary in the engineering field it i3 even more necessary in the field of
chemistry, physics and botany. Ay

What I am so afraid of is that the weakness of the present system will ~ be con-
tinued and the market will be flooded with B.Sc.’s whom no one will employ.
Give me a Fuel technologist or a Dye Chemist and I know what to do with him but
difficulties arise at once when I am asked to employ a B.Sc. with chemistry or physics

as his special subject. !

b FTallowing is a list of Indian Industries, developed, partially developed, of
capable of development which require specialized training and which are not catered

for by the Committee’s proposals :—

TEXTILES A Jute.—Probably adequately catered for by the industry excepb
in the field of textile engineering and dyeing.
Cotton.—There is room in every branch for men with specialized

training and there is practioally nothing to cater for this need.
Wool.—Includes sheep breeding, grading, marketing,
chemistry, textile engineering, dye chemistry, finishing,
there is nothing to cater for this.
Silk.—Sericulture from mulbery
fabrics is not catered for.
There is a wide undeveloped field in the case of hard fibres from
aloe to hemp which is not catered for. Requires a knowledge
of botany and processing.
VEGETABLE DRUGS, Ranges from strychnine to tan extract and is a field in which

DYES & CHEMI- India is particularly rich. :
CALS. Regquires a knowledge of botany and processing. Not catered for.

LUMBER Ranges from Forestry, lumber mills, seasoning, carpentry and
cabinet making to plywood and packaging. Woodworking of
all types is poor in India, it is still in the adze and bow drill stage.
The Woodworking School of Bareilly has had some influence
towards good work but purely local, Woodworking can of
course be said to belong to the technical High School but

Forestry and Utilization belongs to the Instituie.

textile
and

cultivation to designing of
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DETERGENTS AND A specialized branch of chemisiry very much to the fore just now

EDIBLE OILS. owing to the popularity of  vegetable ghee. Catered for
[ indirectly.
£ PHARMACY . The promulgation of the Pure: Drugs Act will open up employ.}
Bl : ; ment for large numbers of pharmacists. Each chemist sho 05
{ must employ one and the establishment of a pharmaceuti

fie ol : drug industry will call for many more in addmon to Gheuuod,‘
Bl i X engineers. Not catered for.

§
COAL TAR Distillation of coal and wood covers a very wide range callmg:
Joe for specialized training. Catered for only indirectly. i
gt FUEL . . . With the development of the oil industry fuel technologists and
fovs lubrication engineers will be required. Not catered for.
TANNING . . Leather Chemistry is a specialized subject which has been catered
for only indirectly. ;
CERAMICS & GLASS Not catered for. £

MINING ENGINEER- It is understood that the Geological Survey is to be strengthened

ING. considerably and will result in greater mining activities, Oil of

course is a branch of this. i

There are no doubt other industiies which I cannot think of at the moment but

enough has been sald to illustrate my point, 7.e., that the Committee's proposals do

not to my mind ensure an adequate supply of technical personnel for post- war.
industiial development *

6. One further pomt is the question of numbers. Sir J. 0 Ghosh mentioned
the figure of 4,000 per year. I have forgotten his formula which I think was based
on the cost of the Bombay plan.

- The Committee’s pioposals visualize 2,000 per year after 7 or 8 years, t.e., 3 years
plannmg & building and 4 years course. ‘A number of these will be absorbed in the
teaching profession and in research. The regional Institutes will follow later at an
unepecified date. Is this sufficient to meet industries’ requlrement 2 T doubt it
and think more could be done. 3

~ For instance a textile Institute on the Lines of the Manchester. Insﬁtute of
Technology could be started at the same time as the Central one without interfering
er competing with it in any way and its courses could be fiiled with graduates and
nominations from the industry. I have a feeling that this indiustry will not be
prepared to wait ;8 years for trained technicians but will take the .nitmﬁwe&heméei?e& .
specially when they find they can get only chemists, phymsts and engmaérs frOm the
tYentral Institute with no specialized training.
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RANDUM PREPARED BY THE SECRETARY ON THE ESTABLISHMENT OF THE
INSTITUTION FOR ABOUT 3,000 STUDENTS.

Introduction

1. As recommended by the sub-committee, a plan has been drawn up to provide
facilities for instruction of about 2,000 under-graduate -and 1,000 post-gradua?e
students. In the under-graduate stage, instruction up,to Honours - standards will
be provided. The length of the courses will be of four years’ duration. A minimum
number of 380 graduates (the number in different branches is shown below®), 18
expected from this College every year. The estimated sizes of different classes in
under-graduate departments are shown in Appendix II.  Although it 18 difficult
to forecast the anpual output from the post-graduate department, nevertheless it
would be safe to anticipate an annual out-put of 100 highly qualified research workers
in the different branches.t :

9. In order to arrive at an estimate of minimum recurring and capital expend-
ture, it was found mecessary to map out tie rough outline of courses of under
graduate study. Although no claim to perfectionin this design is made, it is hoped
that the general make up will not be found to be very defective, since the outline
has been drawn up following certain accepted general principles (embodied in Ap-
pendix Ij. The list of subjects and the relative importance attached to each will
be found in Appendix III. The corresponding under-graduate teaching load cal-
culations and the mipimum staff requirements are shown in Appendix IV.

3. The possible compositiop of the post-graduate student body and the minimum
additional staff required are shown in Appendix V.

4. The Appendix VI shows the minimum required strength of the teaching and

administrative staff.
‘5. The possible minimum rec

- MgMo
EastErN HicHER TECHNICAL

24 urring expenditure on staff salades is estimated -
to be Rs. 26,68,200 as shown in Appendix VII and that on laboratory, workshops,
scholarships ete. to Rs. 23,01,000 as shown in Appendix VIIL. The gross recurring
expenditure including 5 per cent interest chaige on capital outlay works out to

Rs. 67,79,000 only as showr below :—
Ra.
Salaries, Provident Fund 29,365,000
Other Charges y 23,01,000
Interest ete. 15,43,000
Total 67,79,000

Against, this must be offset the estimated annual income of Rs. 13,16,000 shown
in Appendix X,

6. The net expenditure per student
Rs. 1,820 which is very modest as compared
abroad. :

~ % Aeronautical Enginecring (40) ; Civil and Sanitary Engineering (40) ; Chemical Engineering
(60) ; Electrical Engineering (60) ; Mechanical Engineering (60) Building Construction (60) ;
Metallurgy (20) ; Geology and Geophysies (20) ; Botany (10) ; and Meteorology (10).

+ Fuel Technology ; Pharmaceuticals and Fine Chemicals ; Regional Planning ; Paper Tech.
nology ; Glass and" Ceramics ; Plastics ; Paints and Pigmonts Hydraulic and River Research;
Transportation ; Structural Engineering ; Design of Electrical Machinery ; Redio Engineering ;
Refrigeration and Air Conditioning ; Automobile Engineering ; Machine Tools ; Design of Machm
ery and Instruments; Light Alloys; Industrial Physics; Eleetronics, Economic Botany ; Geo.
logy and Geophysics Mineralogy ; Metearology. :

per anpum will probably be about
to about Rs. 4,000 in similar institutions
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Appendix XV. Tpe total capital exdenditure comes to about Ra, 3,09,43,500  as
summarised helow ¥
o A Rs.
i . (1) Land Acquisition  , 5 % : <, PR oA : < 800,000
P (2) Water Supply, Sewage Plant, Roads, ete. % e . - 15,00,000
i (3) College Building , <« k e A A e 55,138,500 |
| 2 4) Equipment . . | R IS R S e E
E (5) Furniture '9,40,000
(6) Students Hoste] - 66,30,000
B - (7) Staff quarters - . 53,30,000
i : : Total |, 3,09,43,500
SRR R

~ 8. It should be clearly understood that the plan is only a tentative one, and
that the estimated capital and recurring expenditure are only indications of the .
expenditure likely to be required in the near future. With the growth of research ;
activities, the recurting expenditure will certainly increase, :

APPENDIX I

b
B ST SRR L i ST L R

siderable changes during recent years. No institution for higher engineering and
technical education can be regarded as fulfilling its functions adequately unless it
produces young men and women reasonably well equipped to meet the altered re-

2. The course of study in an institution should hence be designed to provide .
8 combination of a fundamenta] scientific training with a broad human outlook
Wwhich will afford the students the type of collegiate education endorsed by leading
engineers—one which avoids on the one hand the narrowness common among
‘students in technical colleges and, on the other, the superficiality and lack of purpose
* Doticeable in many of thoge taking academic college courses, '

3. The guiding principlfas should be :—
. (#) to assist in the development of character, outlook and mental ability in a -

student so that he may become a useful citizen ;

.- (#) to teach him the fundamental principles and theories of engineering so
that an individual student can apply these with confidence many years later ;!
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(v) to teach him sound general methods of experimentation and thus enable
him to arrive at prompt.and reliable conclusions ; and* = <o -
(m)to de»elephw ability'-td-"ﬂrite: clear and c&nciseitéé.h.nica] iepo:ts and
t’;hga ability. to. participate in verbal discussion on:technical matters.

4. Certain points of rather important detail should not be passed over without

(a) In addition to sound training in basic sciences, general engineering and in
the humanities, a student should be given a thorough grounding in the funda-
mentals of his chosen branch of engineering and he should be free to elect
special subject for more intensive study. =~ - :

. (b) The project and design work in the final year should take - the form of & -

thesis so that the student will have opportunities for exercising initiative and

thought and will not merely rely on his ability to do calculations of set design -

.pmblems. :

(c) Even during his academic studies, the student should be brought face to ;
face with porblems of engineering practice and should be taught to realize the

full implications of his theoretical studies in relation to practical problems.

11, Workshop and Practical Training. -

1. Although éh.eﬁgineer is not a craftsman nor is expected to poséess the :

same degree of manual skill as an artisan, yet he must have an intimate knowledge of

* workshop processes and methods. And since the bulk of the student body will be .
drawn from a population with an essentially rural and agricultural background, the
question of a student’s workshop and practical training assumes an importance of

greater significance here than in the West.

2. It is necessary to provide in the College facilities for instruction in elementary .

workshop processes and methods either prior to academic instruction or during the
college course. A post-school and pre-college workshop training is considered by
some authorities to be the proper place for it in a training programme, while others
regard this as objectionable educationally on the ground of the resultant : long gap

between the lower and higher stages of education. A compromise has heen practised -
in most Indian coelleges by providing basic workshop training as an integral part -
of the College course. . Although this is not entirely free from objections either, adop- -

tion of this system appears to be the best solution under the present conditions.

3. In addition to“thia;_‘é.d,-option of the fo]_lpwing training programme is Tecom-
mended == SgT T R i s :

works. £ ! ‘ : :
(b) At the end of the third year, all students should spend one term on outside
works under the guidance .of college teachers. :

© (a) A student should take continuous wﬁrkshop' training in the College for -
one term each year during the first two years of his college course. Students
who have had previous workshop training should spend his period on outside
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(¢) Graduates in all branches must spend oue year after their final examinge
‘tion on practical training, This training should conform to a pre-arranged plan-and
every graduate-trainee should submitmonthly reports to a special officer of the
College whose duty it will be to ensure that the training period is being properly
utilized. :

: ' : (@) Field trips, lectures by eminent specialists should, of coun;e, form part of .
e the regular instruction, and be not regarded as an extra-curricular activity.

I11. Eficient Instruction, Teaching Slaff, Sise of Classes.

1. No matter how good the course of study and the training programme, the
quality of the product of a college will depend on the quality of instructions ; and this
‘depends in the first degree on the quality of the teaching staff. :Thereijs an essential
difference between the teacher of a technical subject and a teacher of purely academic
subjects. The former is and must continue to be a technical man,

2. By allowing the teachers to undertake a limited amount of consulting practice
and by encouraging them to conduct research and to go back to industry periodically,
it should be possible to keep them as live-wires ; this will indubitably improve the
standard of instruction. Exchange of technical men between colleges and industry,
if possible, would also prove to be of mutual benefit. :

3. In order to attract the best men to teaching posts, the salaries and prospects
of technical men who devote themselves to teaching should be commensurate with
those open to them if they followed an industrial career.

e R R S T
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4. The teaching load on a teacher should not be so heavy as to leave him no time
for study and research.

)

i | b. Personal contact between the teacher and the taught is necessary to achieve

! t__ﬁm best results. The size of lecture classes should thus be limited to 30 students, and

! ::::hof laboratory, drawing and tutorial and guided study classes to 10 students per
e} :

S AN iy .

VI. ddmassion Reguirements, Selection, Scholarships.

1. Facilities for up-to-date and efficient instruction will not, however, produce
the best results unless means are devised to ensure that they are made available to
the right type of persons. The efficient engineer is one who i alert in mind and .
thoroughgoing in application. Therefore, only those applicants whose evidence of H
academic fitness and professional promise indicate that they are bkely to pursue the
college course with profit should be admisted to this college. #

2. An Entrance Board should conduct written examination to test the appli-
cants’ academic fitness and psychological tests and viva-vote examination to gauge'
his professional promise. The subjects of written examination should be English
Composition, Mathematics, Science, Drawing and Sketching

o b £

3. In general, admission should be mad_e in order of lg'c;ﬁt. But some proportion
- of the seats should be reserved for educationally backward people so that, in due
! course the general level of education throughout the country may be raised.

gﬂ
5
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i 4. To enable and encourage poor but meﬂmﬁ6u5j students to pursue the coliége
f course a sufficient number of scholarships (400 provided for in the estimate) should
‘be provided.

T e
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APPENDIX II
Possible Séze of Classes (under-graduate)
® year after their final examing. ] L
form to & pre-arranged plen-and Class Yeer - 1 2 3 4 Total Out-turn
ports to a eial officer : of Gradu-
i special officer of the ; oL e
training period is being properly :
SUBJECT : 7
3 should, of course, form part of A?r?nautiu‘al E_ngineeriug. 60 50 45 42 197 40
I extra-curricular activity. C‘Viﬁ;‘: Sanitary Engl: i in
g il - i - L1} L i1 23
. : . - - 3 - 80
e . Chemical Engineering . 90 80 70 65 305
7 R . Electrical Engineering . = " A o 306 ° gg
5 Ty i 3 ) i £ ) » 2 » 305
d the training programme, the | Bei “Coeirion | 4 5 ,, . 35 .60
quality of instructions ; and this | perliurgy . . - 30 26 23 21 100 20
hmg(i staff. :Thereis an essential 5 Geology, Geophysics : i i, b 100 20
nd a teacher of purely academic Botany* i S 15 13 12 11 51 10
echmcal m@ﬂ‘» ? Meteorologyt - i y o e i s 51 10
:d amount c ooy E
of consulting practice Tolileats 570 498 40 408 1,916 380
! 84
:

Exocess  provision
]

lbetWBen j::olleges and industmy v ToTAL 2,000
Josts, t i A * Tt would be ibl t-o take a few more students in these departments.
shoz,ld L;fé ﬁ%ﬁeﬁiﬁﬁsﬂ:&tﬁ . + With carefal selection, the wastage will be considerably reduced.
reer. { : ——
t
' heavy as to leave him 1o time A TROLRL3) {
: ' Number of Under-graduate Sections

taught is necessary to achieve Class Year ) 1 2 3 4
& be limited to 30 students, and 'z : :
tudy classes to 10 students per § SUBJEOT.

: } Aeronautical Engineering . . 2 2 2 2

3 ; Civil and Sanitary Engineering 2 2 2 2
Scholarships. % Chemioal Engineering. ~ » . 3 3 3 3
. : : i Eleotrical Engineering 3 3 3 3
1on will not, however, produce @ Mochanios} Engineering 3 3 3 3
ot they are made avsilable to | Building Construction : : 2 2
one Who 1s alert in mind and . Metallnrgys otinaciviu (s ot g B Simegte a1 1 1 1 1
applicants whose evidence of Geology and Geophysics SRR e el A 1 1 1 1
b they are hkely to pursue the Botany S R PR kD S 1 1 1 1
llege. : Meteorology 1 1 1 1
‘xamination to test the appli- = Total 20 - 20 20~ 20
-Yote examination to gauge '
amihation should be : } T
ohing, Rl APPENDIX III
eite i : Curricula and Hours devoled to each subject

ment. But someproportion 1. Against each subject listed below ; L

cward people so that, in due | (L) stands for lecture hours per week,
'ountry may be raised. . (GST) stands for Guided Study and Tntorial, :
tudents-to pursue the c«)u'ego  (LD.F.W,) stands for Laboratory, Drawing, Field Work, Workshop hous
'd for in the estimate) should per week, and (Prep) stands for Home preparation hours per week.
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2. The academic session will couslst of terms of 12 weeks gix weeks and 12 week;
each, commencing from July and ending in March,

3. The fourth term April and May to be spent on practical training : eight

weeks.
4. Course designed on the basis of 30 hours of instruction per week (exc]nsivef ]
of workshops practice), during the term. 1
5. The courses have been so designed that students maychange the bra.nch of
study at the end of the second year if they should choose to do so. .g
APPENDIX Il (a) :,
First Year Course (Common to all Branches of Engineering.)
, Susrror (L)  (GST)  (LDF) : (TL) (Pmp'.)"-‘
SMathematical(T) © o - b b o 4 43 i oy
“Physics e SRTrT a k el i © 2% 1 2¢] 5 2
Chemlutey = S0 St p MEAR e ol o s 2+ i 241 5 04
' Drawing (1) AR R S R 5+( © 6 2
English ¥ 2 26% 2 4 2
_ Career Lectu:as and Cun-ent aventg— : . Ee
Civies .. : ER s e AR A L T
S Tonpi e 13 8 Bl 300 ST Tl
Workshop (one full and one half day) = SR s : Prn iR A ] :
Physical Instructions and Games 5 - - SRt
Bix weeks on Carpentry, :
Six weeks on Blacksmithy,
Six weeks on Fitting, ;
Six weeks on Tmsrmthy, : __ A A %
Six weeks on Masonry,

,(Tha Fourth term to be spent on Workshap. training in the college or Prachoa] 3
training outslde) % :

APPENDIX I1I (b)

. Second Year Course (Common to all Branches of Engineering)
SuBsgor - (L) (GST) (LDF) = (TL) (Prep.)
umyxﬁg 4 1 o 13 Y BORAL
Details Gons&mohon md Eshmatmg i 1 o 1} 2% 3
Drawing and Graphics . i s B 5 5 1
Elements of Heat Eﬁin 2 1 2 5 2
Elements of Electri Teohnology (I) 2 1 2 5 2
Applied Mechanics (I} . = 2 1 2 - B ‘2
Mathematics . 2 1 3 2
Sociology, IndustrmlRelst.;on a.nd Industrml :
Hygmna : 2 2 2
S HRTORAL et ol oo 10 4 14 30 15
Workshop (one full and one half day) BT e <A AT 9.
e .3

Physical Instruction and Games—3 hours .

- (Students in Civil Engmeermg and Bulldmg Gonstmctmn wﬂl devote the fourth
“+term to Field Survey in campa and others to. workshop pracﬁce in the cellege)

T S
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:fi] 12 weeks, six weeks and 12 Weekg :
s : APPENDIX TI (o)
Jent on practical training - eight' . : : X
: _ Third Year Cwil Engineering Course
' of instruction per week (exclusivf:. ' ,
I L Y SUBFECT (L) (GST)  (LDF) = (TL) (Prep.)
;tcl.;]dentst may ehange the branch of ----- ———— =
008 _ :
shodaso Applied Meche nics 11 z 3 2 3 8 &
i Stnmtures and Design (I) . ¥4 2 3 7 4
a) ' " Geodesy - : 1 s 2 3 1
i : . Roads and Pa.vements t 1 i 1 1
anches of Engineering.) ' General Civil Engineering and Estxmatmg ; 2 2 4 £
e o .‘? Engineering Geology : 3 2 -2 ; g
(GBT) (LDF) (TL) (Prep) 2 Economics and Accounts . 3 £
:»3 o T § ToTaL - 14 4 12 30 17
1 ;*- ¢ = 2 Workshop (one full day) . 6
Tt & 2
Pl H : 2 {The fourtls term will be spent on outside work pertaining to his own elective.)
.. z 'V .
2 2 ' [
5 BT g S g APPENDIX TII (d)
4 g i g Fourth Year Cuwil Engineering Course
o SussECT. (L) (GST)  (LDF)  (TL) (Prep)
i ; Hydraulics 4 : et AP : 2 3 5 2
Reinforced Concrete, Foundat.iun and Strue-
gl i tures . A 4 b 9 5
m,m the_collego_or practical Pro%:a;;; l’t'eparutlons, Analysm and Orga.msaj 5 -/ 5 3
: Planning and Layout §o:2 2 4 4
Eleotive . 4 2 8 5 =5
o S Project and Thesis . Gl 7 8 7
ches of Engineering) ¥ ToTAL 13 20 33 23
GST :
ik (LDE) . (TL) (Brep.) Electives :
3 13 e S
. } g Lo ; :{allways.
11 g g é Sanitary Engineering.
1 .2 T
1 % ' g 2 Trrigation and Flood Control.
i 2 }) - - » ‘ :
g 5 Water Power Engineering.
4 e 30 i% Earthquake Proof Structures.
' 9. Advanced Structures.

Mobile Field Equipment.
High Way Engineering.

tmctiqn yvil]'devdte the fourth
Op practice in the college.)
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: ’ : i APPENDIX - III . (g)
Third Year Building Construction Course
- (GST)  (LDF)  (TL) (Prep)

ngineering Cowrse SuBIECT ‘. (L)
:-Archltectural Principles 2 e 5 8 4
¥ N Roads and Pavement 1 o e 1 1
) (GST) (LDF) (I'L) (Prep. Building Construction 4 2 i 1 4
'Sanitation 1 1 - 2 1
- Heating and Ventilation 1 o 1 it
1 3 7 1 3 Engineering Geology 2 2 4 2
s 6 7 3 Economics and Accounts . 3 : A 3 2
: 1 54 3 ' o
D) g& 3 Torar . 14 4 12 30 . 15
18 1
% 3 28 Workshops (one full day) . 2 & e 8
§
3 13 - 1*5"5 (The fourth term to be spent on outfnde work pertaining to hie own elective.)
i
6 {
ey : 3 APPENDIX III (k)
ertainin i i 4 o : :
g own elective.) Fourth Year Building Construction Course
] SvesEcr (L) (GST) (LDF) (TL) (Prep.)
L
Arohitectural Design 1 -l =rall 6
[ e ~ Accoustics Tllumination 2 2 2 2
ingineersg Course ~ Prinoiple of City Planning : 2 3 5 2
Projeot Preparation, A.nalysm Orgame&twn < 2 s 2 2
 Elective . : 5 s 2 3 5 3
(GST) (LDF) (TL) (Prep.) "~ Projeot and Thesiz . . 3 i 1 A ‘ 7 B 77
i Torar ; 10 28 38 28
: 1 3 7 B Electives :
1 J 3 % 2.8 History of Architecturs.
'3' 2 ) _.i Reinforced Concrate Structures.
3 : - Q Steel Structures.
1 8 6 City and Regional Planning.
'i Valuation.
19 33 22 ] e
: APPENDIX III (¢)
i Third Year Metallurgical Engineering Course
i SvBIECT (L) (GST) (LDF) (TL)  (Prep.)
f Refractories, Furnaces and Dressing of Min-
4 rals . ; > . - 5 . 2 o 1 3 2
~  General Motallurgy . : : : : 3 1 G 4 2
3 gthlels 1 g F . - 1 1 2 @ 2
3 yaical Chemns‘t.ry : 2 : : 2 ceo 1 : 2
Advanced Chemistry e o 2 . 3 gi 2
Geology . : - 2 . 2 4 2
Electnca.l Teohnology o . 1 1 13 34 Z
! FEoonomics and Accounts . .. 5 = 3 (i 3 2
! Torar . . 16 3 T a0 16
o * Workshops (one full day) .~ — =~~~ " "16 16
1 (The fo.n-t;h S spent on out side work pertaining to his own electives)




APPENDIX III (5)
Fourth Year Metallurgical Engineering Course

SussEoT ; (L) (GST)  (LDF) (TL)  (Pref
Metallurgy of Iran and S“rﬁBI 3 4t 3 |
Non-Fen-oua Met.allurgy 2 e 2 &
Assayin, 1 2 3 3
Eleotro- etailurgy : 1 34 s 1 51|
Metallography, Hest Treatment and Pyro‘ < 3
P - metry . . 3 i f5) 8 :
Mechanical Testxng and Workmg of Meta.la : 1 2 3
Furnace Design 5 5 i 5 5
Elective . - 2 2 4 ]
Thesis . 1 3 4 4;
Torar . 14 Y 19 33 24

Electives ;
Metallurgy of Alloy steels.
Advanced Metallurgy of Non-Ferrous Alloys.
Surface Treatment. : ’
2 - X-Ray Metallography.
Physics of Metals.
Powder Metallurgy.

—_—

APPENDIX III (k)
 Third Year Eletrical Engineering Course

SusrEcT (L) -~ (GST) (LDF) (TL)  (Prep)
Applied Mechanics . 3 1 B 7
Workshop Methods and Metmlogy 5 2 5 1 3
Heat Enyines . . . 2 1 . 13 43
t~Mathematics 5 & . . = i i 2
Elactrical I' eehnnlogy . 2, & 2 43 103
Economies and Accounts . o i S 3 to % 3
Torar . 16 4 10 30

(The fourth term to be spent on outside work pertaining to his own elective.)

APPENDIX III (i)
Fourth Year Electrical Engincering Course

Sumzor (L) (GST)  (LDF)  (TL) (Prep|
- Generation . 2 13 BR T
Transmission and Dm.nbut.:on 4 1} 54
Electrical Machine Design o 2 4 6
Power System Pia.nmng and I;n.yout % 2 . 3 T
Elective . . % . . . . 2 3 5
Project and Thesia™ . - 1 7 8.
20 33

Torarn . 13

L
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II (4
_U) : Electives :
Engineering Course _ Electrical Communication.

Electric Traction.
[llumination Engineering.

)  (GST) (LDF)  (TL) (Prep

ha o

) 3
‘ 2 Electronics.
3 9 3
1 B Plastics.
g 8 3 Refrigeration and Air Conditioning.
=2 3 1 . g .
5 5 : Production Engineering.
3 4 1 Instruments. ;
19 33 P Design Problems.
{ APPENDIX IIT (m)
18 Alloys. ] Third Year Course in Aeronautical Engineering
3 SUBJECT Ly , (GST) (LDF) (TL)  (Prep.)
" Applied Mechanics : 3 1 2 6 5
Heat Engines . s 2 1 1} 44 2
- . Electrical Engineering 2 1 14 A 2
F Machine Drawing . s . x : 1 5 4 Z
Aerodynamics and Aeroplane Structures . 4 1 3 8 4
Economics and Accounts . 5 : 3 . o 3 2
T 3 ToraL 16 4 11 30 156
: (%) 5 . Workshop (one full day) P
ineerin, . :
A gitlotirse 1 (Thas fourth term to be spent on outside work.)
(GST) (LDF) (TL)  (Prep) s
1 . ‘
3 S 3 APPENDIX TII (n)
150 . ) i s
ks L at f. Fourth Year Course in Aeronautical Engineering
2 4
3 i 104 : SussEcT (L) (GST)  (LDF)  (TL)  (Prep)
4 Aero Engines . i :
X — 14 a9 15 Aeroplane Performance, and' . [Py s 4 10 3
rx pertaining to his own elective.) ﬁiﬁﬁﬁlﬁﬂi ]S)t:sli);f%;ﬁigemml
] Aeroplane Structures e SEN 10 L,
2 ] Elective . - 2 5 2 3 5 3
T (;) j Thesis . . . R - 3 1 s 7 8 5
. 3 ToTAL e 11 o 22 33 22
gineering Course =
ectives :
L) (TL)  (Prep.) - Meteorology.
11§ 33 \ Advanced Aerodynamics.
4* g% Advanced Structure.
g g Production Methods.
7 8 Automotive Engines.
: 20 % Metallurgy.

Plastios.
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APPENDIX III (o)
Third Year Course in Chemical Engineering
SussecT (L) (GST) . (LDF) (TL)  (Prep.)

Tnorganic, Organic and Physical Chemistry . 5 £ ik 18.
Physical Metallurgy . : : 3 : 1 1 o 2
Fuels and Combustion . : : : 1 1 2
Engineering Drawing and Design 1 4 5
Economics and Accounts | : 3 o 3

_ Torar > 11 3 16 < 30
Workshop (one full day) . 5 . " 4 5 s 6

(The fourth term to be Spent on the outside work.)

APPENDIX TII (p)
Fourth Year Course in Chemical Engineering

SvsrECT = s TP) (GST) (LDF) (TL)

Unit operations of Chemical Engineering ®. -
Chemicel Plant Design and Thes;s i
Heat Transmission . = S AT L
Transport and Storage of materials .

Power Generation and Distribution =
Factory Layout and Construction Orgsanisa- g

tion and Management, . . E P ¥
Elective . : 3 ;

o 9 10

e
—
Lo

b b

Torar, . 12 e Sl T

Electives :
Heavy Chemicals.
-Light Chemicals.
Pharmaceutics.
Plastics. '
Fuel Technology.
Ceramics. :
Metallurgy.

= APPENDIX III (g) Lot :
First Year Course (Common to Geology, Botany, Meteorology)

SussEor _ (L)  (68T)  (LDF) (TL)  (Prep.)
V/Mathema.tws 4 2 2 8 4
Chemistry 3 13 B 7% 3
Physics . 3 13 3 73 3
English = . . 2 2 5 4 2
Drawing and Sketching . 24T 1 1 i
Career Lectures, Current Events, Civios ¥ 2 ; 2 3
Torar % 15 7 8 30 18
3 =

Phyzeical Instruction and Games S i - 5

QEP. P
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(o)
1 Engineering
(GST) . (LDF) (TL)  (Prep.)
2 11 18. 10
1 o 2 1
2 1 2 1
4 5 1
ok 3 2
3 16 30 15
2 6
the outside work.)
?)
il Engineering
(GST)  (LDF)  (TL) (Prep |
& 8 12 8
2 9 10 6
1 2 ]
L 1 1
1 1.8
S 2 2
3 5 5
21 33 22
) :
Botany, Meteorology)
iST)  (LDF) (TL)  (Prep.)
2 2 8 4
13 3 7
13 3 7% 3
. % 4 2
1 1
2 3
7 8 30 16
& 3

~ Second Year Course in Geology and Geophysics

29

APPENDIX III (r)

Petrology.

SUBIECT (L) (GST)  (LDF) (TL) (Prep.)
(}Te:iogy and Mineralogy . 4 2 5 {2 6
Zoology . - i - 2 1 3 € 2
Botany . - 2 2 1 3 6 2
Physical Chemistry . 1 1 9 1
Pal=zontology . 1 1 2 1
Language 2 i 2. 3
ToraL 12 4 14 30 15
Physical Instruction and Games 3
(The fourth term to be spent on field work.)
- APPENDIX III (s)
Third Year Course in Geology and Geophysics
SusIEcT (L) (GST)  (LDF) (TL)  (Prep.)
Geology and Mineralogy . 7 3 9 19 7
Palzontology . . v 1 : 1) s 1
Language 3 3 3
Physics . 3 3 2
L," Mathematios 3 3 2
ToraL - R LT 3 10 30 15
(The fourth term to be spent on field work.)
: APPENDIX TIII ()
Fourth Year Course in Geology and Geophysics
SuBIROT (L) (GST) (LDF) (TL) (Prep.)
Geology, etc. . T 8 15 =
Eleutoi%{ - 5 5 10 ';' :
Thesis 1 7 8 8
TOTAL Pelat 13 20 33 22
Electives :
Economics.
Geology. ,
Structural Geology of Petroleum.
Palsontology.
Geophysics.



APPENDIX III (u)

Second Year Course in Botany

SuBIECT (L) {GST) (LDF)  (TL)
Botany . 4 2 6 12
Zoology . 2 1 3 6
Geology . 2 1 2 5
Biochemi 1 5 2 3
Palzontology 1 1 i
Language 2 o 2
ToraL : 12 4 14 A 30
Physical Instruction and Games . 7 = G e 3
(The fourth term to be spent on field work.)
APPENDIX III (v)
Third Year Course in Botamy
Sumssor : . (L) (@ST) (DR  (TL) ep.)
Botany . 6 3 12 21 8
Ecology . g 2 T ‘;’ i
o 1 1 1
Taxonomy 1 1 T
3 3 3.;’
. Torar 15 3 12 30 16 i
(The fourth term to be spent on field work.) |
!
APPENDIX III (w) :
Fourth Year Course in Botany ]
Susszor S S
Botany . 0 8 BT ' 7
Elective . 5 5 10 7
Thesis . 1 e 8 g4
' Torar, 13 20 33 22
Electives :

Physiology of Plants.

Morphology and Physiology of Fungi.

Physiology ' of Parasitism.
Soil Bacteriology.
General Bacteriology.
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4
I (u) APPENDIA III (z)
in Botany Second Year Course vn Meteorology
GST) @R (D) (Eepyl Sussmcr (L)  (GST) (LDF)  (TL)  (Prep.)
2 6 12 8 Applied Mechanics . 2 o5 2
i g 6 2 Mglghina tc?gls Laﬁaoratory 5 1 4 g f
2 3 2 Physics . - s . 3 2 3 8 4
i 2 3 1 . Msthematics . - 5 3 5 8 5
1 2 1 '.Draw.ing z 2 - 2 S0
- 2 3 Language 3 -3 3
4 14 30 16 ; Torar . 15 6 9 916
3 % Physical Instruction and Games o 3
i on field work.) j (The fourth term to be spent on field work.)
(v) { APPENDIX III (y)
v Botany ; Third Year Course in Meteorology Eh
©ST)  (LDF)  (IL) (orep) Suszor B (L) (GST) (LDF)  (TL) (Prep)
 Mathemati 3 2 3 5 3
: 12 21 s R g % 3 6 2
e ; e o 3 3
f i i Meteorology U 2 7 16 7§
1 i T : 16 4
~ 18 OTAL . 10 30 16
3 12 30 15 i (The fourth term %o be spent on field work.)
on field work.) i L .
APPENDIX III (2)
i | Fourth Year Course in Meteorology
2+ Botany ; Somizor @ (@SD)  @DY) (TL)  (Prop)
GST g : P s T 7 LR 7
(GBS (LDE) o FL T N nep TR e Rl s bt 10 7
""" - © Thesis 1 7 8 8
8 15 7
5 10 7% ToTAL 3 13 20 33 20
7 8 8 —
20 33 29 APPENDIX IV

1. For the purpose

been assumed that the {
sach and that for guided study, tutorial, 1

will be required for every 10 students.
2. Here again (L) stands for Lecture classes,
study, tutorial and laboratory classes, :

e s

s of calculation of teaching load on each department'; it has
number of students in Lecture classes will not exceed 30
ahoratory and drawing classes a teacher

(GST), (LDF) stand for guide



post-graduate teaching.

3. For the purposes of fixing the number of teaching staff, the following dist
bution of work has been assumed :—

Senior Professor or Head of Department. e 7 hours,'week.
Professor . : s 2 Sl Pt 8 doriess
GRT ot 4 do.
Asstt. Professor PR et s o do.
: GRS 6 do.
Lecturer | e £ i 12 do
GRT e s: 3 do
Instructor GETS bt 20 do

This will leave the staff some time for study and research and for occasion

APPENDIX IV (4) :
Teacking Load on the Department of Mathematics 2

Crass (L) (GST) (LDF) (SECTIO}
18t year Engineering : ; 4 4 17
2nd year Fngineeri s 3 5 A 3 2 b 17
3rd year Elecirical Enginearing . e - 4 2 3
18t year Beicnoe 5 5 . = 4 4 3
3rd year Geology . 3 1
2nd year Meteorology 3 " 3 1§ g
3rd year Meteorology 3 2 1

Nine Lecturers .
Fourteen Assistants

One Asstt. Professor of Pure Ma.thematms :

Lecture Load=(4x17) + (2x17) + (2X3) + (4x3) + (B3x1) + (Bx1
-+ (3)( 1)=131 hours/week.

UGS Load=3 [(4X17) + (IX17) + (4x3) + (2x1) + (3 1)]=3 (102)=30¢

 hours/week.
StAFr REQUIRED
One Professor of Applied Mathematics . . é{’?) kL
One Professor of Statistics . (8), GST(X)

. L(8), GET(6)
L(12), GST(3) each
GST(20) each }

APPENDIX 1V (B) ek,
2. Teaching Load on the Department of Physics 3

58 hours/week.

219 hours/week.

SUAFF REQUIRED

One Professor . ~ ,
One Assth. Professor

Ten Assistants

Four Lecturers A

Crass (L) (GST, LDF) (SECTION)
1st year Enginesring s Gees 3 17
1st year Science . . B : 3 44 3
2nd year Meteorology . 3 = < 3 5 3 o 1
3:3 year g:ote;rology . . . . 5 : g 3 :
3 . - . . ARy HE
4th g:grt Buﬂl:m{;l Construction . - 2 L KL
Lecture Load=(2X17) 4 (3x3) + (3X1) - (3x1) + (1x3) + (2x3) —

G.S.1. and LD.F. Load=3 [3<17) -~ (43 x 3) 4 (5X1) + (3x1)]=3X T3=

s L
. L (8) GST (6)

- L (11) GST (5) cach
. GST (20) each



? teaching staff, the following distri-

idy and research and for occasional:

|

(4)

ent of Mathematics
(L) (GST) (LDF) (SECTIOK) !‘
4 4 17 5 ;
2 1 17
2 X 3
4 4 3
a T 1 j
o 3 1 3
3 o 1 : 3

3) + (4x3) + (3%1) + (6x1)

(102)=306

33

APPENDIX IV (C)
Teaching Load on the Department of Chemisiry

Crass 4 (L) (GST, LDF) (SECTIONS)
~ 1st year Engineering . 2 3 17
* 3rd year ) Metallurgy s 4 5 1
2nd year Botany . . . vtk 2 1
. 3rd yeer Chemical Engmeermg 5 y 5 13 3
" lst year Science . . ? 4-%- ‘i;

nd year Geology . * « ) ° °

Lecture Load=
hours/week.

GST and LDF Load=3[(3x 17)+ (5 L)+ (2X 1)4- (13X 3) +(43 x3)+ (1x 1)]

—3x 112=336 hours/week.

STAFF REQUIRED,

(2X 1T)4 (4% 1)+ (1X 1)+ (5X 8)+ (3X 3)+ (1x 1)=64 -

One Professor L(7)

One Asstt. Professor - sl (8] GST (6)

Four Lecturers s . (1) GET (4) each

Sixteen Asaistants ; . GST (20) each
APPENDIX IV (D)

Teaching Load on the Department of Humanities

ExGrLisH AxD LANGUAGE

+ (2X1) + (3% 1)]=3
Crass (L) (GST) (SECTIONS)
3] 18t year Engincering and Science e 2 2 20
3), ST(&} ' 2nd year Science . : E . “ . 3
), GST(6) * 3rd year Science . B . . > : . 3 3
'2), GST(3) encl
i na) cach T Tocture Load—(2x 20)+ (2 3) +-(3x 3)—56 hours/week.
F ; GST Load ==3x 2 20=120 hours/week.
B) : TAFF REQUIRED
‘ LT PR ;
nent of Physics 1 e Feturaria English - S BT 0) GST (6)
One Lecturer in German s L (6) GST (10)
(L) (GST, LDF) (SECTION) Une Leecturer in French L (9) GST (7)
] Four Assistants in English . 5 GST (17) -
g i} 17 E’ Gioe s S RE
3 > :
13& b 1 APPENDIX 1V (Di)
3 1 ok : i
3 1 Economics, Accounts, Civics, Sociology
2 3. i :
: Crass (L) (GST) (SECTIONS
= (3X1) + (I1x3) + (2x3) = - ’
= ht year Engineering and Science 2 20
‘ ' 2nd y&ur Engineering A 2 17
3) 4- (5x1) + (3x1)]=3XTd= 'ESrd year Engincering SRR SR A 3 e 17
©  Lecture Load=(2X 20)+(2x 17)+(3x 17)=125,
STA¥F REQUIRED
sach One Professor . . LT
: One Asstt. Professor ¥ : 1 - L{13)
s s Six Lecturers W - LAY

S
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APPENDIX IV (E)

Teaching Load on the Department of Drawing
Crass : (L)  (GST,LDF) (SECTION
1st year Engineering . 4 . 3 . 5 1 b 17
%ds;‘m Engineering . - . : - 5 & 5 17
1st year Soience . 5 - - s . 5 1 AL 3
2nd year Meteorology : s 2 e 1

Lecture Load=(1)< 17)—1— (lx 3)-}— (2>( 1)=22 hours/week. -
LDF Load==3 [ (5x17)+(6x17) ]=510 hours/sweck.

STAFF RFQUIRED :
One Asstt. Professor . e = S L (10) GST (4)
One Leoturer . . S ERE AT (1 2) GST (4)
Twenty Five Anisunts o ) 4 GST (20)

APPENDIX IV (F) ot
Teaching Load on the Department of Applied Mechanics

Cpus (L) (GST, LDF) (SECTIONS
2nd yearél:m e 3 13
drd eering - 3 5 :
el > 3 2
3rd year Mechanical Engmoenn,g . 3 4 3
4th year Mech, Engineering . ; 4 3 3
3rd year Electrical Engi % 5 S 3
v 3rd year Aeronautical Engmearmg 3 3 2
2nd year Meteorology . 2 4 1
Lecture Load—-(zx 17)+ (3>< 2) +(2t< 2)+ (3% 3)(4x 3)+ (3¢ 3)+(3 X 2)4- (2%
=82 hours/week.

GST, LDF Load=3[(3X 17)4(5x 2)--(3x 2)+(4>< 3) +(3X 3)4(4Xx 3)4- (3% 2)
(4x1)].=3X 110=330 hours/week.

STAFF REQUIRED :

? One Professor . 5 3 ~ SRy et (G GST (2)

One Asatt. Professor . - : . i) GST (6)

Six| scbureds Vi et Sdas T s nSN e Sl 7oy GST (4) each

Fifteen Assistans . 5 . . . GST (20) each

APPENDIX 1V (G) .
Teaching Load on the Dept. of Civil Engineering.
CrLass (L) (GST, LDF)  (SECTIONS)

2nd Engm 2 3 : 17
3rd m Civil Engx 6 9 2
4th year Civil Engmeexmg i s : 9 14 2
4th year 6 Electives . g . . ‘ 12 18 it
3rd year Building Construction o e I 2 ot 3

Lecture Load = (2X17)+(6x2) + (9%2) + (12) 4 (2x3) = 82 hours/week.
GST, LDF Load=3 [(3X 17)+ (9% 2)+ (14X 2)+ (18)]=3 (115)=345 hours/wesk.
STAFF REQUIRED :

One Professor . 3 5 . : el bl T ~
One Professor . z ¥ 5 . L(8 GST (4)
Four Assgt. Profaasom 4 > s . L(8) GST (6) each
Three Lecturers . . : S R T O GST (4) each

Vifteen Assistapts . . . . | GST (20) each




artment of Drawing

(L)  (GST,LDF) (SECTIONS)

1 5 17
s 5
i : s
2 53 1
2 hours/week. :
urs/week. 3
(10) GST (4) i
(12) GST (4) E
& GST (20) 3
(®) : }
of Applied Mechanics ;
(L) (GST, LDF) (SECTIONS)
5 3 17 i
3 5 2 H
z B ’y 3
: s : 4
4 3 3 i
% 4 3 :
3 3 5 3
2 4 1

e

)A-(4X 8)4 (3% 3)+ (3 2)+ (2x 1))

L4 3) +BX )+ (X )+ (3% 2) 4

sl ol i
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APPENDIX IV (H)
Feaching Load on the Dept: of Mechanical Engineering

Crass (L) (GST, LDF)  (SECTIOKS)
ear Engino 2 3 17
?r‘gxl;qch. Engg 8 9 3
4th year Mech. Engg 8 13 3
4th year 6 Electives 12 18 o
3rd year Electrical Engg 4 4 3
4rd year Aeronautics . A T 3 4 2
2nd year mm% . : T TR 3 B 4 1
8d yoor Chemical ¥ngg. . . - - - 1 4 3
Loture Load = (2x17)4 (6x3)+ (8x3)+ (12)+ (4x3)+ (3 2)4 (1x3)
—190 hours/week. e
GST. LDF Load=3 [ (3 17)+ (9x3)+ (13X 3)4 (18)+ (4x3)+ (4 )+ (4x 1)+
(4x3) ]

— 3% 171=513 hours/week.

S7AFF REQUIRED :

One Professor L.(7)

One Professor 1. (8) GST (4)

Six Asstt, Professors L (8) GST (6) each
Three Lecturers . L2 GST (4) each
Twenty Thres Assistants GST (20) each

APPENDIX 1V (1)

) : y ,
3 Teaching Load on the Deptt. of Electrical Engineering
D] GST (2) 3
) GST (6 P | =
%) 2@% 54; Fae ; Crass (L) (GST, LDF) (SECTION)
(20) oach ~  2ndyear En;imeermg : 2 3 17
5 rd year Mech. Engiheering = i3 3
B | rdyearMetallurgy . . 1 2 i
T 3 & 3rd year Electrical Engineering 4 6 3
W Lmgineering. .~ 4th year Electrical Engineering 1 17 3
" athyoer 6 Electives . . - 12 18 3
(L) (GST, LDF) (SECTIONS) ; 3rd year Aeronautics 2 3 2
2 3 .
8 % i Leeturo Load=(2x17)-+ (3x3)+ (Ix1) + (#4x3)+ (11x3)+ (12) + (2x2)
2 e 2 =102 hours, week.
2 G 3 . @ST, LDF Load==3 [(3x 17)-+ (3x3)+ (X 1)+ (6x3)+ (17x3)+ (18)+ (3% 2)]
=3 ] —3% 155=465 hours/week.
WSS e Rl et i STAFF REQUIRED : L
: :

18)]=3 (115)=345 hours/week.

Arvo g

GST (4)

GST (6) each
GST (4) each
GST (20) each

-

One Professor L(7)

One Professor 5 L (8) GST (4)

Six Asats. Profossors. . . L (8) GST (6) each
Three Leoturers . . L (13) GST (3) each
Tweaty One Assistants GST (20) cach
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APPENDIX IV (J)
Leacling Load on the Deptt. of Building Construetion
Crass (L) (6ST, LDF) (SECTIONS)
3rd year Building Construction : . i ' 13 ¢ 3
4th year Building Construction 6 20 S s
. 4th year 6 Electives £ . 2 12 HEE ;
Lecture Load=(7x 3)+(6x 3)+ 12—51 hours/week. ; :
GST, LDF Load—3 LA3X 3)4 (20 3)+ (18)]=3 x 117=351 hours/week,
STAFF REQUIRED : : TR

One Professor . 1 . . * - L

One Professor . . . 5 5 - L8 G3T (4)

Four Asstt. Professors y 5 S - L{9) G8T (5) each

Seventeen Assistants' S . . . GST (20) each

APPEXNDIX 1V (K)
Teaching Load on the Depit. of M. etallurgical Engiﬂceﬂ.'ng
Crass (L) (GST, LDF) (SECTIONS)
3rd year Metall e AR R e 5 |
iR §§$§ M&auﬂig VR T R e T 12 17 1
- 4th year 6 Electives 3 p : 5 - 12 12 3 |

rd year Chemical Engincering : : . 5 2 . 2 3

Lecture Load-=(6x 1)--(12x 1)+ (12)4+(2x 3)=36 hours/week.

GST, LDF Load=3 [(53 1)4 (17x 1 I+ (12)4 (2x8)=3x (=150 heurs, week.
STAFF REQUIRED - : : ; |
One Professor A LTy

Four Asstt. Profesora, T 1 . : . L) GST () each
Five Assistants | ; 5 GST (20) each
APPENDIX IV (I,) e :
Teaching Load on the Deptt. of Aeronauticy] Eﬁm’m&ing
Crass (L) (GST, LDF) (SECTIONS) 4
3rd year A ti 4 4 2 i
s : HuRiicein.
4th year Electives 8 12 5

Lecture Toad =4 (X 2)+ (9% 2)+ (8)=34 hours/week,

GST, L.LDF Load =3 [(4x 2)-+ (19% 2 (12)]=3x 5R—=174 hours/week,
STAFR REQumEep
One Professor

= - L7 .
Three Asstt. Protessors L(8) GST (6) each
One Locturer . L (3) GST (13)
Seven Assistants .. GST (20)

L]



ng Construetion

(GST, LDF) (SECTIONS)
13 3 g3
20 S 8
18

=351 hours/week.

GST 4)
GST 55) each
GST (20) each

ingineering

(GST, LDF) (SECTIONS)

5 =1 §

17 1

i F e

2 3
week

C4(=120 hcurs, week.

T (6) each
T (20) each’

Jineering

ST, LDF)  (§ECTIONS)

4
19
12

.
R R ]

hours/week.

}) each 'A
13)
'0)
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. APPENDIX IV (M)
Teacking Load on the Deptt. of Chemical Engineering

Crass (L) (GST, LDF)  (SECTIONS)
4th year Chemical Engineering 3 ! ; : 10 18 3
4th year 6 Electives . 2 12 18

Lecture Load=(10x 3)+ (12)—42 hours/week. :
GST, LDF Load=3[(18x 3)-+ 18]=3x 72=216 hours/weel.
STAFF REQUIRED : :

One Professor . - 3 : : el (7)

One Professor . -, : . g B P B P GST (6)

Four Asstf, Professors . . - : <t (77) GST (7) each
Nine Assistants . e 3 g ; - GST (20) cach

- APPENDIX 1V (N)
Teaching Load on'the Deptt. of Geology and Geophysics

Sussrer (L) (GST, LDR) (Prep.)
drd year Civil Engg. . . 2 2 2>
3rd year Building Construction 2 2 3
3rd year Metallurgy . - : . 2 2 1
2nd yegr Botany . 3 : 5 5 2 23 1
Znd year Geology . ” & o gl 51 9 1
4rd year Geology . = x e - S 8 13 . 1
4th year Geology . . A . . 3 8 15 41
4th year 6 Eleotives . . . . : - 30 30 sl

Lecture Load=(2x 2)+ (2x 3)+(2x 1+ (2X 1)+ (5x 1)2- (8x 1)+ (8x1)4-30
: =065 hours/week, :
GST, LDF-Load=3 [(2x 2)-+ (2 3)+ (2X 1)+ (BX 1)+ (9x 1)+ (183 154 (15x 1)
1 30]=3x 82=24( hours/weck. :
STAPF REQUIRED : e
One Professor .- L . G St TR ()

Three Asstt. Professors . . . . T ) GRIN6) leach

Three Lecturers . o - . £ - L(11) GST (5) each

Nine Assigtants . . ., . 1 GST (20) each

APPENDIX 1V (0)
Teaching Load on the Deptt. of Botany
s : (L) (GST, LDF)  (SECTIONS)

3nd year Geology . . 4 : . . £ 4 8 1
2nd year Botany . A : 5 - - . 7 13 1
3rd year Botany . s E . ‘ . . 12 15 1
4th year Botany . . . . . . . 8 15 1
4th year Electives 4 5 5 . 3 20 20 e

Lecture Load=4 -7+ 121 § +20=>51 hours/week.
GST, LDF Load=3 [(84 1315 +15 +20)]=3i5]—5 5 hoursweek,
STAFF REQUIRED : ; .

One Professor E = s . ~0 YT :
Three-Asstt. Professors s . . . L(8) GST (6) each
Two Lectuzers . A . : . L (10) GST (6) each
Ten Assistants & . GST (20) each
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APPENDIX IV (P)
Teaching Load on the Deptt. of Metéoraology _
i (L (GSD, LDF) _ (SECTIONS)
i 2% ;E kA

4th year 4 Electives -

Lecture Load="7- 8+ 20=35 hours/week.
GST, LDF-Load—=3 (94 15+ 20)-—‘3)( 44=132 hours/week
Sta¥F REQUIRED :

One Professor . et f " lL B :
Three Asstt. Professors Sk . . L(9) GST (b) each.
Six Assistants . g - : . - GRT (30) M}l-
APPENDIX IV (Q)
Teaching Load on Workshops

lst year class about 600 students.
2nd year class about 240 students.
Shops :-—

1. Carpentry
. Smithy ] 120 esats in each shop.
. Welding and Tin Smithy 10 Instructor in each.
. Masonary r
. Fitting
6. Foundry and Pattern Making - 80 seats in each shop
7. Machine Shops 10 Instructors in each.
8. Mill Wright ; } .
9. Instrument makers }

QU L b

10. Engine and Boiler House 40 soats in each shop.
11. Electrician b5 Instructors in each.

STAFF REQUIRED :
One Workshop Superintendent.
Eleven Foremen Instructors.
Twelve Store Keepers.
Eighty Five Artisan Instructors.

Nore.—It may be possible to train about 600 trade apprentices in eddition to
providing practical instruction to students.

APPENDIX V
Possible Strength of Post Graduate Departments

Students
Chemical Engineering Chemistry Metallurgy etc. 400
Civil Engineering Regional Pl&numg . 5 160
Meochanical Engineering : : M 150
Electrical Engineering . % : 200
Applied Physics, Met.eorology, Gaophysms . . . 50
pot.snv and Biological Scxencoe . . 2 . 50

—— ey

Toran 1,000 ;

o
inx Y

i b D

p—

We




orelogy

(GSD, LDF) . (SECTIONS)

. e
15 L
) 5 e

Baﬁh Sh(:)pn :
tin each.

ich shop.
8 in each.

ch shop.
in each.

prentices in addition to

B R e S O
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APPENDIX V (i)

Provisional Additional Staff Requirements Jor Post Graduate Wort:
Chemical Technology : B % ey 4 Associate Professors.
Civil Engineering and Building . : 2 ] SRR Fen
Mechanical Engineering
Electrical Engineering
Applied Physics ete. %
Botany and Biological Science

3 . 23
s 23

3

13
.z Professor

Lo MO U H

7

and 100 Reséarch Assistants,

APPENDIX VI
Teaching Stafy Requirements
Senior Associate Asstt. Instrue-
Department Pro- Pro- Pro- Py Lec-  tors or Research

fessors  fessors fessors fegsors  turers Asstts.  Asstts.

-

1. Mathematics and Statistics e 2 - 1 9 14 5
2. Physics . : ; 3 i 1 1 1 4 10 5
3. Meteorology . . . . 1 e e 3 2 6 ib
4. Chemistry 5 . g b 1) 1 4 167
5. Chemical Engineering : 1 ST 4 4 3p 9+ 2
6. Metallurgy ; : G | J + = 5j-
7. Humanitics s 2 12 4 5
8. Drawing . 3 - ‘ o 1 1 26 sl
9. Applied Mechanics .. - . 1 { Lt -] 5 SR )
0. Civil and Sanitary Engineer- .
ing g . ; 5 1 1) 4 3 157
. - e 10
11. Building Construction 1 Ij“ 1 i 17 J} =
12, Mechanical Engineering 1 i 2 6 3 23 10
13. Electrical Engineering 1 1 3 6 3 21 15
14. Aeronautical Enginceringj 1 2 3 1 i7 b
15. Geology and Geophysics F 1 i 3 3 £9 5
16. Botany, Biology eto. . 1 1 3 2 10 5
Torar, : 11 9 13 47 51 206 100
WORKSHOP STAFF REQUIREMENT
4 Supdt, Foremen Storekeepers  Artisans
- . Instructors
Workshop g . X 1 11 12 85

. : ' ADMINISTRATIVE STAFF

Officers :— Principal

Registrar

Secretary

Officer in charge of Practical Training

Six Assistants to officer in charge of Practical Training
Librarian . : 3

Medical and Welfare Officers

Twelve Physical Training Instruetors. -
Head Clerk

Two Accountants ;

Sixteen Departmental Clerks cum Librarian for Sub Libraries
Tywelve Library Assistants ‘
Sixteen Clerks

Hundred Bearers, ete.

Others :—




™\

40 z

APPENDIX VII

Ezpenditure on Salaries to Staf (per month)

e

Scale Minimum Maximum
Rs. Rs. R
Principal g : . 3,000—4,000 3,000 4,000
Eleven Senior Professors 1,500—2,000 16,590 22,000
Nine Professors 1,000—1,500 9,000 13,500
Sixty Assistant Profossors 600—1,000 36,000 60,000
Fifty-one Lecturers . 300—600 15,300 30,600
Three hundred and six Inutmctou and Aus:shants 200—300 61,200 91,800
Workshop Supermtendent i g 1,000—1,500 1,000 1,500
Eleven Foremen . 300—600 3,300 6,600
Fighty-five Artisan Instruet.om er Assmtants 80—100 6,800 8,500
Registrar : . 1 A . 1,000—1,500 1,000 1,500
Secretary - : 3 : . - 3 - 300—600 300 _ 600
Training Officer : s TP n 1,500—2,000 1,500 2,000
Six Assistants to Tra‘]mng Oﬂicers B . . . 300—600 1,800 3,600
Librarian e A e R N BB 0041 1000 600 1,000
Welfare Officer AR LS S R S Sl SR T o R AR T ) 600 1,000
Twelve P. T. Instructors . . e s 100—3200 * 1,200 2,400
Four senior clerks . s 2 5 1 3 i 300—400 1,200 1,600
Forty-three junior elerks . . P & e 100—300 4,300 12,900
Twelve Store Keepers 5 ‘i . . : . - 100—300 1,200 - - 3,600
Hundred Bearers, ete. : ; 50 5,000 5,000
1,70,800  2,73,500
® Rs.

Mean expendffure per month . . 2,22,150
Annual mean salaries . i : k : 26,65,800

Leave Rererve, Provident fund, staff sabbatical
study expenses (10%,) et i - % 2,66,580
Torar 29,382,380

3 APPENDIX VIII

Probable Recurring Laboratory, Workshop, Scholarship and other charges, eic.

1. Workshop stores; Power Charges, ete. .
2.” ApparatusjReplacement, etc., Rs. 20,000 per daparbment
3. Laboratory contingenoy Rs. 20,000 per department .

4. lemry : " : e .

5."Gas, Electricity, ete

6. Conservancy . 5 : - 5 - ‘ .

7. MunicipaliCharges . .

8. Technical?Journals (Collogo Bulietms)

9. AthleticiGrant at Re. 1 per month per stndent
10. Office-expenses s . .
11. vaeﬂ]ngiAlIowaneos, ete., for exeurgions and vxsi.ts
12. 200 Research Seholarships at Rs. 100 p.m. . .
13. 200, Practicalvlraining Sc.hbhrships at Rs. 76 p.m. ?
14. 400 Poverty Scholarships at Rs. 50 p.m. . . p
15. Miscellaneous . . . . .

Total ~

Rs.
6,00,000
3,20,000
3,20,000
60,000

20,000

60,000
60,000

25,000

36,000
40,000
40,000
2,40,000
1,80,000
2,40,000
60,000

23,01.000




ey month)
Scale Minimum Maximum
Rs. Rs Rs.

000—4,000 3,000 4,000
500—2,000 16,500 22,000
000—1,500 9,000, 13,500
600—1,000 36,000 60,000
300—600 15,300 30,600
200—300 61,200 91!800
000—1,500 1,000 1,500
300—600 3,300 6,600
80—100 6,800 8,500
000—1,500 1,000 1,500
300—600 300 600
500—2,000 1,500 2,000
300—600 1,800 3,600
600—1,000 600 1,000
600—1,000 600 1,000
100—200 * 1,200 2,400
300—400 1,200 1,600
100—300 4,300 12,900
100—300 1,200 - 3,600
50 - 5,000 5000

1,70,800  2,73,500

3 Rs,
Kl e 2,92,150
L 26,65,800
staff sabbatical
PR R 2,66,580
ToTAL " 29,832,380

hip and other charges, elc.
. Rs.

6,00,000
3,20,000
3,20,000
- 60,000
: 20,000
60,000
60,000
25,000
36,000
40,000
40,000
2,40,000
1,80,000
2,40,000

. 60,000

Totat o 23.01.000

B R A b St o A e o
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' . APPENDIX IX ¢
: Summary of Recurring Expenditure

' e 3 Rs.
L. Salaries to Staff, Provident Fund, ete. ey : 3 : : ; . 29,32.380
2. Other charges 5 : 5 . . ; 5 v ¢ o : . 23,01,000
3. Interest and Sinking Fund at 5% on Capital AL e SRR I S e
ToTAL . 67,80,555

APPENDIX X
Anticipated Ineome ¢
o 2 Rs,

1. Tuition fees from 2,000 students at Rs. 200 per year . - . . v . 4,00,000
2. Seat, furniture rent paid by 2,500 students at Rs. 100 per year ; . ; . 2,50,000
3. House rent by deduetion of 109 from salaries of staff . - . . . . 2,66,000
4. Income from workshops 5 % £ i . : . . . . 4,00,000

Torar - . 13,16,000

APPENDIX XI
Net Recurring Expenditure
: Fes.
Gross expenditure . 2 : 2 3 ; 3 £ 4 : : . 67,80,555
Income . L R i : ! ; SR e . 13,186,000
Nrr EXPENDITURE , . 64,64,555

Thus expenditure per student per annum is expected to be about Rs. 1,820
whick compares favourably with that at similar institutions abroad, for example, in
English Universities, the average cost is £125 per student per annum to the insti-
tution and while in American Universities it is considerably more, about Rs. 4,600

APPENDIX XIT
Accommodation in College Buildings.

I. ADMINISTRATIVE

Principal ; : ; : 5 e : ; . : . ; 600 sq. ft.
Vice-Principal ALk e ; T ; : e 400
Registrar ; i . . : - . . . . . : 200 ,,
Secretary : - - . . . . . . . . < 200 ,,
Practical Training . ; : . s . : . . . . > 400
Practical Training Assistants - AN . S AR TR, . q GO0
Welfare Officer . ” . . - . 5 . . . . i85 300
Typists’ Room 3 . . . . . . . . . . . 600 ,,
General Office 3 5 5 . . . . . . . . 5 800
Waiting Room B . e Fei . . . . . . . 600 ,,
Hall : , AR R AT sl R e Ry 5 v b 600
Board or Committee Room, ete. A 2 » % . 5 £ G 4 600 ,,
Workshop Superintendent . . Pyt S . o : = 600
Torar - 6,500



Room
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Stores
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IX. SENIOR TLaBOoRATORY

idi Higl 3} Strength of material lnhoratnry for 30 students altowing 200 3q. {t. per person . . 8,000 sq. ft. ;
boriding / 3
'nv_l( g o 30,000 sq. ft. : Hydraulics Lahoratary for 30 studengs 3 : A = . : . 9,000
500 yersons 1.500 F | Heat Engine Lﬂ.hOl‘&trOF}' 5 A % . 3 % A 4 z X 6’000 #
I eien il Meteorology Laboratory . ; . . . : : : : % 1 L 000GER]
’ 2 iz Aa000, . t Electrical Laboratory : : s : . . . . . . . 8,000
: 4,000 ,, Metallurgical Laboratory . = 5 5 A 3 5 3 e Sole U1 RS
3 ‘ 8,000 i Chemical Engineering Laboratory = . & . : . : . - Seeesd 000
RS T HELLY T, | Botany Laboratory T
Building Construetion Laboratory . . 5 : g g 3 J § 6,000
4 : wiivind 000 s i z
; Geol: iy . 5 : : 4 % 3 4 . 4,000
6,000 | gai
. . 00 D 2 g Meteorology 5 choks 0 L = < e - . > £ : 3,000
ToraL . 58,500 . {l Aeronautics z . 5 . J : ¥ 4 i 2 : : 4,000
Torar - 64000
> 2 P T =
10,000 sq.f5, - i ~ - X. RESEARCH '
10,000 ,, 80 Rescarch Rooms each 500 aq. ft.. e B R R R
To . 20000 o : '
oTAL 3 _ XI. DEPARTMENTAL AccoMMopartion
33 Professors’ Rooms each 300 8q. ft . 2 s : s : - 5 b 9,900 &q. f.
30 e : 50 Assistant, Professors’ Rooms each 300 sq. ft. s E L . - 15000
000 T R 1880 Libratis cachi600 sqghalalende I bttt 980045
¢ b - : 16 Departmental Model Rooms and Exhibition Halls each 1,000 8q. ft. . i - 16,000
—_
pe 900 sq. ft. p . ; i Torar, - 50,500
. . 19700 2 X ? " —_—
10,000 3 b * XII. WorksHop AccoMMoDATION '
Totas ; 12,600— e : » “Pen Workahops 4,000 sq. ft. 5 : 2 . < 3 3 4 i . 40,000 sq. Ft.
LTeR, TR . Power House 3 ¢ " . : . . . : ‘ . ; 8,000 ,
1 - ————
Torar, - 48,000 gq. f1.
- e ———
irson . 10,800 sq. ft, : : :
s e SRR 00 % ; : -
iy _ APPENDIX XIII _
Torar - 49,200 . P gt o
— ¥ ‘. Summary.of Accommodation in the College Build, ng
Administration S Sk S e ; . : - 1 : 6,500 sq. ft,
Social Accommodation . R i ki e 88 Bl N R R 2
15,000 sq. ft. Library > i £ 5 2 . . 4 S A N - 20,000
per . Yy , | Exhibition Hall z t > : e 5 7 5 . . - 10,000 5
; 18.000 1 Stores Y 5 g i 5 ' ¢ . v . = . 12,600
—_— . - B i E23
OTAL . 32,000 ) j Teaching Rooms . . . ; 5 g 2 . . 5 3 R0 900
—_— ] Drawing Office A : A 5 2 " g ¥ ey 3 - 33000
oN ; I Junior Laboratories s ; ; . T o : 5 " .. 20,700 e
3 1 Senior Lahoratories ; IRy - x : . 2 2 b SSRBE 00"
- 3,000 sq. ft, Research Rooms . . i 5 . i £ : : : g % - 40000 i,
e v, 000, 3% Departmental Accommadation : . St - : : E s - h0500 i
1,500 1 Wm-kshopa . ; ¢ : 3 s s . 3 iz : . 48,000 4
s e
3,600 : Torar - 4,13,000 S
4,00{] = 3 v . » . —_—
3600 - Adding 1/3rd for walls, passage, cloak rooms, stair cases, ote. . . . - 137,700 sq. 1t
gl ; ; : = _ (round)
Sl

TAL . 20700 . : : GraxD Tomar . 5,50,700 sq. ft,
Ll £l , et




e o S

B T R I e < R e o U W N i S S w3
TOTAL

P':-z:«‘?-; -_.
. 1,0230,00
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