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PERSONNEL AND TERMS OF REFERENOE
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The following are the terms of weference of the Committes: —

(1) To assess the requirements for different grades of scientific and techni-
cal manpower, taking a comprehensive view over a period of the next ten
years, of the needs of Government (Civil and Defence), of teaching and research
and of industry, agriculture, transport, medicine and other fields dependent
on the use of scientific and technical manpower;

(2) To meke recommendations regarding action to be taken during the
next five years to meet these requirements, in particular with reference to:—

(2) the immediate improvement and expansion of facilities for seientific -
and technical training in Indian universities and special institu- -
tions,

(b) tralning overseas in scientific and techuical subjects,

(c) the promotion and development of scientific and technical research,

(d) the utilisation of scientific and technical manpower, and

(e) the maintenance of a register of scientific and technical personnel
to facilitate their utilisation to the best advantage.

At its third meeting held on the 22nd and 23rd August, 1947, the Scientifie
Man-power Committee adopted the following report prepared by its sub-com-
mittee adumbrating measures for the immediate improvemeunt and expansion
of facilities for scientific and technical education, research and training.

8. R. SEN GUPTA,
Secretary.
Scientific Man-Power Committee,



REPORT OF THE SUB-COMMITTEE
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INTRODUCTION

At 1ts explanatory meeting held on the 12th and 18th May 1947, the
Scientific Man-power Committee came to the conclusion that the available data
ou which to base the Committee’s work were inadequate and that a consider-
able amount of information, both qualitative and quantitative, required to be
collected before the Committee could begin its work. They thought that the
collection, sifting and collection of such data could be made speedily only if
the Government placed at the disposal of the Committee 15 officers on special
duty. The Government have been good enough to sanction ten posts but
owing to certain administrative difficulties, arising mainly out of the present
constitutional changes, it has not been possible to fill these posts, excepting
one and that also only a few days back. Meanwhile, the health of the Chair-
man, the late Sir Shafaat Abmed Khan, had deteriorated greatly and at his
request, Sir Shanti Swarup Bhatnagar consented to act as the Chairman of
the Committee.

Sir Shanti Swarup Bhatnagar has since been appointed Chairman in place
of the late Sir Shafaat Ahmed Khan with effect from the 28rd July 1947.

On the Tth July, 1947, the acting Chairman was requested by the Govern-
ment to let them have by the 5th of August, at the latest, an ‘Interim Report’
based on available information, however inadequate, recommending measurss
which should be given the highest priority and initiated within six months in
order to meet, to some extent at least, the shortage of scientific and technical
personnel—a shortage whieh is admitted on &all hands.

In view of the urgency of the situation, Sir Shanti Swarup Bhatnagar agreed
to undertake this work. A Sub-Committee consisting mainly of the local mem-
bers of the Main Committee was constituted at the instance of the Government.
The purpose of the Sub-Committes was to formulate certain interim recom-
mendations, prompt action on which on the part of the Government could
pave the way to meeting partially the scientific and technical manpower
shortage. The Sub-Committee consisted of:—

Bir S. 8. Bhatnagar, F.R.S. (Chairman).

Rai Bahadur A. N. Khosgla,

Dr. J. N. Mukherjee.

Rao Bahadur Dr. K. C. K. E. Raja.

Dr. J. N. Ray.

Wing Comdr. H. Singh,

My, D. N. Wadia.

Dr. 8. R. Sen Gupta. (Secretary).

and had before it the following terms of reference:—
To advise the Government of India on measures which should be given the
highest priority and initiative within the next six months in respect of-—
(a) the immediate improvement and expansion of facilities for scientifie
and technical training in Indian universities and in special institu-
tions; and

(b) the promotion and development of scientific and technical research..

The Sub-Committee held its first meeting on the 16th July, 1947, and came
to the conclusion that the best method of tackling the task before it would
be for each member of the Committee to prepare a note on the subject or
subjects with which he was concerned, suggesting what programme of train-
ing could be initiated within the next six months, taking due note of the exist-
ing facilities for education. training and research, with a view to improving and
developing them and using them to their fullest extent. Thereafter, the Sub-
Committee as a whole could consider the facts thus presented and formulate
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recommendations. The members accordingly prepared the following notes,
which are given in Part IT of the Report:—

Sir 8. 8. Bhatnagar—Training of personnel for scientific and industrial
research and for industry.

Rai Bahadur A. N. Khosla—Programme for provision of facilities for edu-
cation, training and research for engineering personnel which can be
initiated within the next six months,

Dr. J. N. Mukherjee—Measures which can be implemented in the next
six months for speeding up education, training and research in agricul-
ture and allied subjects.

Rao Bahadur Br. K. C. K. E, Raja—Training of health personnel.

Dr. J. N. Ray—Requirements of technical and scientific personnel for indus-
trial development and their training programme.

Wing Comdr. H. Singh—R. I. A, F. training, research and development
in collaboration with civil institutions.

Mr. D. N. Wadia—Programme for provision of facilities for education, train-
ing and research in Geology and Mining which can be initiated within
the next six months.

Dr. 5. R. Sen Gupta—Programme for the improvement and development
of higher technical education,

These notes were considered by the Sub-Committee on July 25, 26, 28 and
August 3, 1947, and the Sub-Committee’s findings and recommendations are
given in Chapter I. A brief summary of the Sub-Committee’s recommendations
ig given in Chapter II.



CHAPTER 1

PROGRAMME FOR THE IMMEDIATE IMPROVEMENT AND EXPAN-
SION OF FAOILITIES FOR SOIENTIFIC AND TECHNIOAL

EDUCATION, RESEARCH AND TRAINING.

1. In order to maintain the closest possible relation between the terms
of reference before us and our findings and recommendations, we have found it
convenient to report under distinct main headings, vz, Education, Research
and Industrial Training. It should, however; be mentioned that the subjects
are go interlinked and have such close bearing ou each other that any hard and
fast demareation can neither be made nor is desirable. We also mention that
owing to the limited amount of information available to us as well as our
cognisance of the present scarcity of eapital goods, building materials, ete.
we have exercised considerable caution and restraint in formulating our recom-
mendations,

SECTION I—EDRUOCATION

2. Although we did not have up-to-date statistics concerning the annual
output of scientific and technical personnel from institutions, we had before us
a certain amount of information, which is necessarily slightly out-of-date. We
reproduce below the figures concerning the whole of British India for the year

1940,
Students passing the various examinations

Matriculation or its equivalent 92,552
Intermediate Arts . - 19,0600
Intermediate Science 5,453
B.8c. (Pass) . . 2,199
B.8c. (Honours 8chool) 359
M.8e. . 428
Medical Degree . 875
Agricultural Degree . . . : 4 ] . . . 293

Engineering (Civil, Mechanical & Electrical , Mining and Metallurgy)
Degrees . . . ! 3 . . . . 638
38

Doctorate (Arts, Science, Medicine) Degrees

These figures reveal the inadequacy of the 1940 output. We have no reason
to suppose that conditions have changed to any great extent.

3. Basic sclentific education.-—A gsubstantial increase in the facilities for
education in general sclence up to Intermediate Science and B.Sec. standards
is clearly an immediate necessity so that the output from these courses may
be adequate, in quantity as well as in quality, to feed the professional and post-
graduate institutions, which it will be necessary to improve, expand and multi-
ply to meet India’s immediate and future needs for scientists, technologists,

engineers and medical men.

4. Double Shift.—~We have considered in this connection, as an interim
measure, the possibility of running double shifts in Colleges. While the double
shift system would certainly help us to tide over the present difficulty of pro-
viding additional teaching accommodation and perhaps additional equipment,
we cannot whole-heartedly support its adoption. We are given to understand
that during the war the double shift system was given a trial in some places
but was not.altogether a success. Teaching should have sufficient leisure not
only to prepare lectures, correct home work and laboratory record books, etc.
but also to keep themselves up-to-date by reading current literature and latest
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text books. Although educationally unsound, we, in view of the present emer-
gency, recommend, only as an interim' measure, the introduction of double
shifts in such institutions where there is a certain amount of spars equipment,
provided a completely new set of staff is engaged for lecture and laboratory
work in the second shift. The Government should, wherever the introduction
of the double shift system is considered feasible, come to the aid of the institu-
tions if necessary by— ‘

(a) bearing a share of the expenses on staff salaries and contingencies,
and

(b) assisting the institutions in the procurement of equipment and build-
ing materials,

5. We note with regret that not much progress has been made in the estah-
lishment -of Technical High Schools, We strongly urge the Provincial Gov-
ernments, ete. to convert without delay some of their existing ordinary High
Schools to Technical High Schools, and to simultaneously proceed with the
early establishment of new Technical High Schools. We attach considerable
nnportance to the establishment of a large number of institutions of this type.
For, the products of these institutions are likely to be better fitted to take
to scientific and technical occupations. Ae the establishment of such schools
will reduce the total schooling period as preparation for professional courses
by one year, it will also lead to an increase in the available material for admis-
sion to the professional and secientific institutions.

Higher Scientific Education.—While we are pleased to note that the
Central Universities, viz.,, Aligarh, Benares and Delhi, sre being developed to
provide wider facilities for higher seientific education, we feel at the same time
that there is need for developing also the scientific departments of other universi-
ties, especially their post-graduate departments, so that an adequate number of
scientific personnel with Honours and M.8c, qualifications may be forthcoming
for teaching posts, for service as specialists, for research and training in the
National Laboratories and in industry; for example, each of the proposed Higher
Technical Institutions is likely to require over 600 teachers and the National
Laboratories would require more than 600 men with specialised qualifications.
There is also the need for a large number of scientists to provide the expanded
facilities for education in universities and other institutions. . We, therefore,
recommend that the Central Government should come to the aid of all uni-

versities by giving them suitable financial and other assistance to expand their
post-graduate depairtments.

7. Geological Education.—Tn particular, we strongly support the recom-
mendations of the Geological Education Committee and urge the Government
to give effect to these recommendations immediately, sosthat trained: geclogists,
adequate in number, say about 80 per vear. for the teaching of geologv and for
the survev and development of the mineral resources of India, may become

available; for example, the Geological Survey of India alone will require within
the next two or three years 150 geologists.

8. In regard to the training of geologists, there is one special asnect which
eannot be passed over. The education of a working geologist is different from
that of anv other selentist. A systematic field training forms an essential nart
of a geologist’s education. This kind of instruction could hardly be provided
by universities and colleges. We understand that the Geolosical Survev of
Tndis will soon have adequate staff to help educational institutions by opening
field training camps to sunplement the education of our geology-graduates.
We recommend that the Geological Survev should inerease the numher of their
fleld training camms in order to train at least 50 geologists annually for field
work  (For details see Mr. Wadin’s Note).

9. Engineering and Technological Education,—TIn view of the uncertaintv of
the extent of development of Indian industries during the next few years and as
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o consequence of the inadequacy of information available to' us, we are unable
to assess with reasonable exactitude the requirements for technical personnel
during the next four or five years. In the absence of other data, the only
way in which an approximate assessment can be made of our immediate re-
quirements is to analyse the new capital flotation allowed by the Gavernmens
and to infer from that India’s requirements for technicians, The table below
gives the position of new capital issues for some of the various industries since
January, 1946. In the last column is shown the number of additional technical
personnel that would be required for the successful running of these industries.
The technical personnel haye been devided into three categories:—

‘A’ = Experts.

‘B’ Technicians with superior qualifications.

‘C’=Lower grade technicians including mechanics.

New | Estimated requiremery
Capital (Number in Grades)
Industries issue al-
jowedin | ‘A’ ‘B’ ‘¢
1946
(in lakhs)
: Rs.
1. Glass and Ceramics . . . . . 213 10 30 200
2. Chemicals & Drugs . . . 4 . 570 20 100 250
3. Soap and oil (excluding edible=oils'and Vanas-
t1) o P o 110 8 10 100
4. Rayon and Art silk . . ; ? ' 402 é 30 200
5. Paper, Board, ete, . N 2 ! : 281 10 50 150
6. Plastics . . . . E ; 4 50 10 40 200
7. Leather . . . . . 3 . 85 5 13 35
8, Cement . . . . . s £ 463 10 20 80
9. Woollen . . . . . ] L 137 10 36 100
10. Rubber . . . . . ; 4 117 70 94 188.
11. Engineering o . i i 1 1,242 25 150 1,000
12. Electrical . . . . ; ’ : 910 25 160 300
13. Non-Ferrous Metals . . i d A 98 6 45 250
14, Machine=tools . . . k L, 3 122 100 400 1,000

10. It is worth noting that the new capital issue allowed since 1946 iz about
Rs. 47 crores whereas the total capital invested in organised industry up to the
year 1937 has been estimated to be about Rs. 80 crores. It is, therefore, clear
thet since 1946 the capital issue for industry bas increased by about 60%. We
are informed that since the last Budget Session of the Central Legislature there
has been a considerable falling off of application from industry to start new lines
of manufacture and it is, therefore, not possible to foresee what would be the
requirements of industry for technical personnel unless the precise industrial
policy of the Central Government is definitely known. There is, however,
every reason to belieyve that the tempo of capital investment in industry is likely
to be faster in the near future provided the Government adopt a benevolent
policy to foster the growth of industry. ‘

11. The present (1946) output' of graduates in engineering and technology is
estimated. to be as follows: —

Aeronautical Engineering PO . . . . . 15
Architecture and Building construction . . . . . 20
Civil and Municipal Engineering . . . . . . 467
Chemicel Engineering and Chemical Technology . . . 244
Electrical Engineerinig . . . . . . . . 285
Mechanical Engineering . . . . . . . 258
Motallurgy . c . . . . . . . 27
Mining . °*. . . . . . . 27

B —

Total . - 1,343
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12. From a comparative study of the figures for the present output with
those for the immediate requirements of industry alone, leaving aside the re-
quirements of Governments for their contemplated large-scale public works—
we have come to the conclusion that we have to plan for at least a four-fold
increase in the output of all categories of personnel, if we are to meet our
needs for the next four or five years,

13. We have dealt with the question of training of ‘A’ grade technicians,
t.e, experts, in subsequent sections dealing with Research and Training. In
the matters of education in engineering and technology, we, therefore, recom-
mend a short-term and a long-term programme both- of which require to be
initiated within six months.

14, Short-term programme.—Under the short-term programme, we recom-
mend the adoption of the following five measures: —

I. Introduction of an intensive twelve month training programme in co-
operation with industry.

II. Introduction of three-year degree course in engineering.

III. Introduection of double-shift system in engineering colleges.

TV. Use of science departments of university colleges for the instruction
of engineering students in science subjects.

V. Employment of experts to assist in teaching.
VI. Improvement of salaries of teachers.

15, (I) We recommend the introduetion of an inténsive 12-month training
programme for M.Se.’s and graduates in chemical technology to be run on co-
operative basis, between different universities and relevant industries. = We
feel that some of the existing institutions, if assisted with suitable grants, capital
and recurring, should be able to impart short-term courses to the technological
graduates, who can then be placed in appropriate factories for practical training
for a further period of six months. For example, an ordinary M.Sc. graduate
in applied chemistry can be trained in educational institutions in such subjects as’
oils and fats, paints and varnishes, ete., for a short period, say six months, to
supplement his basic scientific training.  This training programme can he
shared by two or three institutions depending on the subject and the specialisa-
tion required; this academic training to be followed by practical training in a
suitable factory for a period of six months or 0. We consider that the following
institutions are capable of organising such eourses and recommend the grants
voted against each:—

Capital Recurring
grant grant
(in Ra. (in Ra.
lakhs) lakhs)
(1) Harcourt Butler Technological Institute, Cawnpore B 1
(2) College of Technology, Hindu University, Benares 2
(3) Department of Applied Chemistry, Calcutta
University . . . . . . . 7 2
(4) Laxmiiarayan Technological Institute, Nagpur . 3 0-8
(5) University College, Andhra University 3 05
(8) Indian Institute of S8cience, Bangalore . .e 2
(7) Bengal Tanning Institute, Caloutta 1 0-5
(8) Institute of Leather Technology, Madras 1 0-5
(9) Engineering College, Guindy, Madras . . . 2 0-75
(10) Department of Engineering and Technology, v
Annamalai University . . . . . 1 05
(11) Department of Chemical Technology, Bombay
University . . . . . . . 1 05



Central Recurring

g ant grant

(in Ra, (in Ra,
lakhs) lakhs)

(12) Forest Research Institute, Dehra Dun . . 2 0.5

(13) College of Engineering and Technology, Jadav. .

pur R . . . . . .
(14) Victoria Jubilee Technical Institute, Bombay . 1 0.5
Total . 34 133

This recommendation on being given effect to will help to a great extent in
making "good the present shortage of chemical technologists of grade B.

16. (II) At present, the courses in engineering extend over a period varying
from three to four years. We have every reason to presume that with judicious
selection. for admission to engineering colleges, it should be possible to reduce
the period of training to three years. We understand that the All-India Couneil
for Technical Education have prepared a draft curriculum and syllabuses of
studies which it should be possible to cover-in three academic sessions of 1400
hours each as against the commonly prevailing four academic sessions of less
than 1000 hours each. We, therefore, recommend that the universities should
consider the introduction .of three-year-degree courses in ‘engineering.  This

would shorten the training period, and also largely help in the increase of the
number of engineers.

17, (III) We have also considered the feasibility of introduction of double shifts
in some of the colleges. We are given to understand that it was run with some
success in the Thomason Engineering College, Roorkee during the war years,
Elgewhere, in paragraph 4, we have stated the reasons for our reluctance to re-
commend the general introduction of double shift system. With the provisos

stipulated therein we recommend that the universities may consider the intro-
duction of double shift system, if conditions permit.

18. (IV) Wherever possible use should be made of the teaching facilities of

the science departments of suitable colleges to assist in the education in basie
sciences for engineering students.

19. (V) As an interim measure we recommend that engineers in.Government
service should be encouraged, where necessary, to assist in the ingiruction in
engineering colleges. This would relieve the.strain on college professors and will
save them some of their time for training additional students, who too will derive

more benefit from the latest ideas and knowledge and appreciation of the latest
'developments in the various engineering activities.

20. (VI) We understand that there is an acute shortage of teachers in most
of the engineering colleges and this is mainly due to the inadequate salaries
offered for teaching posts. We are definitely of the opinion that the pay and
prospects of a teacher should correspond to those that would be open to him
had he joined a technical department under the Government.

21. Long-term programme.—As long-term measures which have to be ini-

tiated right now if they are to bear fruit within the next four or five years.
we recommend the following:-—

I. Establishment of Regional Committees of .fhe, All-Tndia Council for
Technical Education,

II. Imprgvement and expansion of the existing colleges of engineering and
technology,

. iII. Expansion of the Delhi Polytechnic, especially its departments of
Architecture -and Engineering.
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IV. Equipping of all institutions of engineering and technology, adequately.
V. Arranging for the early operation of the Power Engineering Department
of the Indian Institute of Seience.
VI. Expediting the establishment of the Regional .(Eastern & Western)
Higher Technical Institutions.

VII. Expansion of the Indian School of Mines, Dhanbad.

22. (I) We understand that in order to enable the All-India Counecil for
Technical Education to tender judicious advice to the Government for the pro-
vision of facilities for technical education in every part of the country, ade-
quate in relation to the possible industrial .development of each region, the
Council have decided to establish regional committees and that the formation
of these committees has been delayed owing to the present constitutional
changes. We strongly recommend that for ensuring co-ordinated develop-
ment of technical education and generally to raise its standard, it is essential

to establish the regional committees immediately.

23. (II) For the improvement of the standard of education as well as the
expansion of some of the institutions of engineering and technology, so that
the present facilities' may be utilised to the fullest extent, the Government of
India should immediately make grants to such igstitutions as are recommended
by the All-India Council for Technical Education. We understend that the”
All-India Council for Technical Education will shortly submit specific recom-
mendations for the improvement and expansion of the following institutions on
the basis of reports of Expert Committees set up by them for this purpose.

(i) College of-Engineering and Technology, Jadavpur,

(i) Department of Applied Chemigtry, University -College of Science and
Technology, Calcutta,

(iii) Department of Applied Physics, University College of Science and
Technology, Calcutta.

(iv) Engineering College, Benares Hindu University.

(v) College of Mining and Metallurgy, Benares Hindu University.

(vi) College of Technology, Benares Hindu University.

(vii) Engineering College, Dayalbagh.

(viii) Engineering College, Muslim University, Aligarh.

(ix) N. E. D. Engineering College, Karachi.

(x) Victoria Jubilee Technical Institute, Bombay.

(¥i) Department nf Cheminal Tﬂ.n‘hnnlngv, Forman  Chriatian  College

Lahore. '

(xii) Department of Chemical Technology, Bombay University.

(xiii) Laxmi Narayan Institute of Technology, Nagpur University.

(xiv) Department of Technology, Andhra University.

(xv) Department of, Chemical Technology, Madras University.

(xvi) Engineering College, Annamalai University. .

With suitable financial assistance the output from these institutions can
be increased by more than 50 per cent. within the next three or,four years.
The total capital grant required for the purpose would be in the neighbourhood
of about rupees two crores spread over five years and the recurring grant about
rupees 31 lekhs, We strongly recommend that adequate funds should be
made available and steps inifiated by October, 1947, for the improvement of
these ' institutions. This measure would raise the standard of education in
these institutions and in most cases algo increase their training capacity and
thereby lead to a gradusl increase in the annual output of graduates.
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24, (II1) We understand that-some building construetion is contemplated
for the Delhi Polytechnic to enable it to. increase the annual intake to the Archi-
tecture Classes. The matter requires immediate attention as there are less
than 300 qualified architects in the whole of India and facilities for architectural
education are almost non-existent in ‘the country. With the expenditure of
about a lakh of rupees, the Government would be providing facilities for the
education of 80 or mose architects every year.

25. We ghould have been happier if the progress of the Delhi Polytechnic
had been more satisfactory, We understand that the lack of progress has been
mainly due to the utterly inadequate salaries which are being offered to the
teaching posts in the Delhi Polytechnic. We consider it essential that the
Government should forthwith improve the prevailing scales of pay for teachers
in the Delhi Polytechnic and also take steps to shift the institution from its
present premises to a more commodious site. The Government 'should also
congider the desirability of setting up a small techniecal ecommittee to advise
the Governing Body on technical matters and also affiliate certain departments
of the Polytechnic to the Delhi University.

26. (IV) At present most of the educational institutions are suffering from
lack of aquipment. We consider the matter worthy of special attention, and
have dealt with it in a later section. Here, we should urge the Government
to remove immediately -all restrictions on the import of scientific and techno-
logical equipment and also introduce measures affording relief from import
duty by allowing rebate on such imports to educational institutions,

27. (V) We note that the Indian Institute of Science is being developed
further and that a High Voltage Laboratory and a Power Engineering Depart-
ment for the post-graduate training in power engineering are heing established.
We would urge the Indian Institute of Seience authorities to expedite the opera-
tion of the Power Engineering Department so that a number of engineers ade-
quately qualified to tackle power development especially hydro-electric, may
be available in the very near future,

28, (VI) We note that on the yecommendation of the Sarkar Committee the
Government have decided to establish within the quinquennium eommencing
from 1946.47, two regional institutions, namely, the Bastern and the Western
Institutions, each with a capacity for the training of about 2000 under-graduates
and 1000 post-graduate and research students. Each of these institutions is
to have wide facilities for post-graduate study and research. For example,
the Eastern Institutions is expected to provide facilities for post-graduate study
and research in the following subjects :—

Fuel Technology.

Pharmaceutios and Fine Chemieals,

Regional Planning.

Paper Technology.

Glass and Ceramies,

Plastics.

Paints and Pigments.

Hydraulic and River Research.

Transportation (including Railway Engineering).
Structural Engineering (including High Dams).
Design of Electrical Machinery.

Refrigeration and Air conditioning.

Automobile Engineering.
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Machine-Tools.

Design of Machinery and Instruments.
Light Alloys.

Industrial Physics.

Electronics (including Radio Engineering).
Eeconomic Botany.

Geophysics, Geology, Mineralogy.
Maeteorology.

Food Technology.

29, We. strongly recommend that within the next six months the Govern-
ment should complete the purchase of the sites and appoint the planning staff
and, if possible, arrange to hire temporary buildings to start @e institutions.
We attach the greatest importance to the early establishment 4f these institu-
tions, for the sooner they are established the sooner will India be free from
the necessity of sending overseas a large number of scholars for advanced train-
ing in different branches of technology. We are also of the opinion that in
order to expedite construction of buildings for these institutions, it would be
desirable to authorise the department concerned to use private agencies instead

of the Central Public Works Department,

30. (VII) We understand that a Reorganisation Committee has recommended
comprehensive measures for the improvement and expangion (doubling its
present output of mining engineers and applied geologists)-—of the Indisn School
of Mines, Dhanbad. We urge that these recommendations be acted upon

without delay.

31. Education and Training of ‘C’ Grade Technicians.-—We cannot close this
sub-section without making some reference to the matter of education and
training of the ‘C’ grade technicians including mechanics. We understand that
the Labour Department of the Government of India have under consideration
& comprehensive scheme for the training and apprenticeship of craftsmen for
industry. We are of the opinion that the implementation of this scheme should
not be delayed any longer and that it should be initiated, wherever possible,

within the next six months.

32, For this purpose and for the training of foremen and overseer type of
personnel, the Government should take over some of the private engineering
schools and develop them. We are not able to make any estimate of the finan-
cial implications of such a step, but we are convinced that the step recom-
mended by us is the only possible way under the present conditions for quickly
developing engineering schools for the training of overseer type of personnel and
also for increasing the outturn of the number of craftsmen. TLater on, in
Section III dealing with ‘‘Industrial Training’’ we have made further sugges-

tions.

83. Before we close this sub-section, we should also like to refer to the
special needs of Footwear and Leather Industrics. The available training
facilities for both the superior as well as the craftsmen type of personnel are
inadequate. The development and promotion of seientific and technical research
in leather industries would be stimulated by introducing leather chemistry as
one_of the subjects for the M.Sc. Industrial Chemistry and encouraging the
students qualified in leather technology .to do research in leather chemistry for
the doctorate degrees. We also consider that the existing training institutions
should be made more efficient and useful by adding to their equipment, and by
enabling them to employ better paid staff. '
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84. Practical Training of Engineers.—One aspect of engineering education
deserves special attention, viz., facilities for their post-collegiate practical train-
ing. We have later, under the section ‘Industrial Training’ also dealt with
certain aspects of this question, Past experience has shown the necessity of
some positive steps to ensure that fresh graduates receive an adequate amount
of such training. Employers, including Indian mines, metallurgical works,
oil companies as well as Government departments should appreciate that engi-
neering colleges cannot provide them with finished products for ready employ-
ment in responsible posts and that it would be to their interest to take in fresh
graduates and train them properly. Unless employers are willing to face this
responsibility and readily undertake to provide facilities for the practical train-
ing of fresh graduates, it may be necessary to introduce legislation making it
obligatory on the part of organised industry to do so.

85. Education of Agricultural personnel.—It is understood that on the whole
the standard of teaching in Agricultural colleges in the country is rather
indifferent.  Certain suggestions, which have been put forward in Dr.
Mukherjee’s note (Part I1I, Chapter III) for the improvement of the
standard of education deserve -serious consideration. It is  essential
to ensure co-ordinated development of agricultural education, for which
purpose the Government should consider .the desirability of establishing
an Advisory Council for Agricultural Education on an All-India basis. This
is specially necessary in view of the large number of agricultural personnel
that would be required. For example. aecording to the findings of the Agricul-
tural Education Committee of the Central Advisory Board of Education, the
Agriculture Departments alone would require during the next 10 or 15 years:--

800 Gazetted Officers.
15,000 Graduate Assistants.
80,000 Non-gazetted field assistants for agriculturel work, and 550
Gazetted Officers.
4,000 Non-gazetted Inspectors, and 20,000 Stock-men for animal-
husbandry work.

86. Considering the output figures for the year 1940, i.e., about 298 graduates
and 290 licentiates, it is apparent that steps must be initiated without delay
to implement all schemes for large secale expansion of faeilities for agricultural
education. Here again we have to recommend only as an interim measure
the introduction of a double shift subject to the provisos stipulated in para-
graph 4 sbove. In our final report, we hope to be able to make specific pro-
posals on this point in respect of some of the existing institutions.

87. Since agrieultural colleges like other professional colleges receive their
intake from the general science colleges, it may be pertinent to observe that in
so far as agricultural education is concerned, entry qualifications of candidates
require improvement in certain ways, some of which have been referred to in
Dr. Mukherjee’s note.

38. In view of the urgent need for gazetted staff of the Departments of the
Central, Provincial and State Governments, we algo urge that the training
programme of the Central Institutions be speeded up in all possible ways. We
would specially recommend that necessary measures be taken to increase the
output from the Indian Agricultural Research Institute, the Indian Veterinary
Research Institute, the Indian Dairy Research Institute, ete.

89. We note that the Central Agricultural College has just started function-
ing and will be produeing about 40 graduates in three years time and later on
60 every year. We recommend that the institutions be advised to increase th:
scope of the training programme so as to be able to train double the present
number. - The various eentral plans for agricultural education have been ouf-
iined in the anhexuré to Dr. Mukherjee’s note.
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v For purposes of education, research and their applications, it is desirable
to promote ecological’ studies which have been neglected in the past. Boil
surveys' on a coordinated all-India basis and establishment of a large number

of experimental stations in each region distinguished by climatic and soil condi-
tions is an immediate necessity. '

A greater degree of diversification and also flexibility is necessary in the curri-
cula of studies of universities in order that facilities for training and research
in a large number of scientific subjects, especially in agriculture, can be pro-
vided for. The American unit system. is a model which may be adopted with
suitable modifications. For example, many chemists should have the option of
fraining . in : bacteriology or. in plant physiology. Similarly, plant physiolo-
gists ghould be able to take supplementary courses in chemistry. Besides, in
view of the importance of agriculture, more universities should be encouraged
to open faculties of agriculture, Where the resources of any one university
may not be sufficient, two or more of them may ecombine to establish agricul-
tural colleges if geographical and other considerations make it.feasible. The
resources of universities. and colleges for training in the primary sciences may
be utilised to a greater extent for developing technical and agricultural educa-
tion.

.40. Education for Health Personnel.—From Dr. Raja’s note (Part IT,
Chapter 1IV) it will be séen that 20 medical colleges’ (new and converted
medical - schools  together) are being estsblished for undergraduate medical
education, While the number of existing colleges is thus being doubled the
total output of medical graduates in.the country as a. whole after five years
is likely to be about 1800, an increase of only.80 per cent.

41, If India is to be provided with reasonable medical facillties it is clearly
necessary to initiate immediately, meagures for stepping up the output of
doctors.  As a short term measure, we have examined the possibility of intro-
duction of double shift system in medipal colleges. We understand that the
Caleutta Medical College authorities are prepared to'try out the system and
it is expected to cost Rs. 1.80 lakhy recurring and Rs. 0.10 lakhs capital expen-
diture. Bubjeot to the provisos sef out in paragraph 4 .above we recommend its
introduction in the Caloutts Medical College to begin with. The possibility of
introducing this system in the G. 8. Medical College, Bombay, where the
authorities seem hopeful of doing so if-adequate help could be given - ghould
alse .be. investigated. .

42. As g long-term measure to be initiated right now, we support the recom-
mendations of the Bhore committee in the matter of improvement and expan-
sion of the existing colleges. This would lead not only to an improvement of
the standard of education but also to an increase in the output by about 58 per
cent. over the present level in the country as a. whole. ‘We recommend that
the Central Government- should make available to. Provincial Governments a
substantial proportion of the capital and recurring grants required.

Existing College in
India Pakistan.
{in lakhs (in lakhs
of Ra.) of Rs,)
Capital expenditure . . . . . . 482-0 54-0
Reourring expenditure R . . . . 115:0 16-5

43. We also recommend that Departments of Preventive Medicine . and
Public Health should be opened in the Madras Medical College, the Grant
Medical College, Bombay, and the Caleutta Medical College. - The total ex-
penditure ir.likely to. be—

Capital—Rs. 6 lakhs,
Repurring —Rs. 6.75 lakhs.
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44. The development of existing postgraduate training facilities in special
branches of medicine in a manner designed to serve the needs of the whole of
india, is an urgent need and we recommend the immediate formatlonv of lcal
small committee of experts to inspect centres and report on steps that shou
Le taken to. encourage postgraduate and research stud}es.‘ Fn‘(:_v' scholarships
of Rs. 100 per month should be provided each year with immediate effecil’;K to
encourage such studies. The recurring cost involved is likely to be 0-825 lakhs.

45. We have considered certain proposals for further utilising the present
fucilities of the All-India Institute of Hygiene and Public Health. The details
of this scheme will be found in Dr. Ruja’s note. Briefly, it involves maximum
utilisation of the present facilities, the setting up of 'a Department of Food
Technology and the training of certain types of public health persounel. The
expenditure involved is, capital Rs. 2-80 lakhs and recurring Rs. 2:66 lakhs.

46. Facilities for dental education are utterly inadequate at present and we
recommend & capital grant of Rs. 1-69 lakhs and a recurring grant of Rs. 1.49

lakhs in each case for the improvement and expansion of the Calcutta Dental
College and of the Nair Dental College, Bombay.

47. The training of nurses should receive the highest priority. - The Nursing
College in New Delhi is the only one of its kind in India and is intended to train
public health nurses, a type so far unknown in this country, as well -as to pro-
vide administrators and teachers in the field of nursing.  Future expansion of
training in this subject and the development of provineial nursing services will
be greatly assisted by increasing the intake of the Nursing College. - The deta’ls
of the recommendations put forward in this connection will be found in Dr.
Raja’s note. We strongly recommend that the additional stafl, equipment and
rnccommodation which are required should be made ayailable without delay.
A capital grant of Ra. 1 lakh and & recurring grant of Rs. 1-5 lakhs will be re-
guired over and above the present expenditure,

48. The need for increasing the rate of production of health visitors is equally
great. The proposal for expanding ftraining facilities at the Lady Reading
Health School in Dr. Raja’s note has our full support. The proposed annual
expenditure of Rs. 71,000 should, we recommend, be sanctioned and the addi-
tional-accommodation and staft requived should be provided.

40. We also warmly commend the training schemes for certamn troes of
non-medical personnel such as health inspestors, health wvisitors, : mid-wives
and vaccinators which have been put farward by provincial authorities  and
suggest that expenditure to the extent of Rs. 11,000 (non-reeurring) -and of
Rs. 2.05 lakhs (recurring) should be ‘sanotioned for a period of three years, at
the end of which the position should be reviewed

50. We also recommend the institution
in medical social work at the Tata Institu
recurring cost of 0-60 lakhs,

51. A start should also be made during the next six months: with the estab-
lishment of a college of pharmacy in Caleutty at an estimated- cost: of—
Recurring—Rs. 182-8 lakhs.
Capital—Rs. 4483 Iakhs,

SEOTION II.—TRAINING OF PERSONNEL FOR SOIENTIFIC AND
INDUSTRIAL, RESEARCE.

52. The highest type of scientific and technical personnel required falls into
two distinct categories: (a) research workers.of the. highest type :and (b) techmical
workers with-a basic knowledge of .the sciences and technologies alung ~with
experience of industry. The former category of persounel is drawn from univer.
sitv postgraduates, who have shown a definite flair or disposition for resenrch.
The second eategory of men, who are responsible for the manning of industries.ig

of twelve scholarships for training
te of Social Sciences: gt.an:annual
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built of graduates and diploma, holders in technological subjects and the question
of “conditioning” them for employment will be dealt’ with in the next Section?

33. The madequacy of facilities for research, higher study and training in
our universities and research institutions has been chiefly responsible for the
present rather unsatisfactory state of development of both résearch and indusfry.
To aggravate matters, many of our universities have not yet establishei well-
equipped (both by way of staff and equipment) post-graduate research depart-
ments in the several fundamental and applied sciences. The only way in which
we may improve the situation immediately and give impetus to an iucrease in
the outturn of trained scientific workers is to tap the existing uuniversities and
research institutions by enabling them to expand their training facilities. We
are also of the opinion that the rigidity of the system of training prevalent in
certain universities and institutions should be removed and the system made
more flexible and diversified so that a wider sphere of activity might be covered.
For instance, universities which are well-equipped for research in organie
chemistry should expand their activity to include bio-chemistry, fermentation
chemistry and other allied subjects, and those having a well-equipped research
school in physies should also take up geophysies. Similarly, technical institu-
tions which impart graduate and post-graduate training in mechanical and
eleotrical engineering should be able to take up, for example. commnunication
engineering, chemical engineering, and other allied branches also.

54. A good proporfion of the available scieuntific man-power in the country
hag not been made use of in a fruitful way in as much as owing to the existing
conditions of recruitment to services snd other factors many qualified men have
not had suitable opportunities of contributing all they could in the sphere of
scientific and industrial activity. The prevention of this kind of wastage or
drift of scientific talent should engage our immediate attention. As a quick
and effective way of assessing the availabiliby of such wasted talent and usefully
employing it, we recommend that the necessary information about all trained
men who are not profitably engaged at present be collected through advertise-
ment and an attermnpt made to fit them into their proper places. This measure
will help to & beiter utilisgtion of the existing resources and will also inspire
confidence in the men undergoing training that the State will look after the'r
interests.

55. We consider that the existing centres of research are capable of heing
better utilised than at present for the training of personnel for scientific and
industrial research. Such ftraining should be of two general types, viz. (a)
higher research and to some extent advanced technological {raining in special
ingtitutions; and (b, post-graduate education with research also’ leading to a
post-graduate degree in Indian universities.

To take the former into consideration first, there are 30 special institutions,
as mentioned in appendix ‘A’ of Sir 8. S. Bhatnagar's note (Parf II, Chapter
1) catering for a wide range of subjects both in the fundamental and spplied
soiences. We find that a large number of these are fairly well-equippel and
well-established research centres; and some like the Governmen§ Test House,
Geological Survey of India, Ordinance Lahoratories, ete., are scientific depart-
ments of the Government. Although these latter institutions carry ouf’ mostly
routine scientific work, as distinet from research they eould become no lesy
important as training centres. For scientific workers trained in these places:
would be useful not only for certain tvpes of research in specialiged fields but
also it needed in the manning of the departments concerned.

56. Almost all the special institutions mentioned in the Appendix ‘A’ referred
to above have training facilities which may be stretched to train more men thav
at present. Since the inadequacy of research- scholarships has been mainly
responsible for the limited use of this facility, the best. way of attaining the
objective in view is to provide research scholarships on a generous scale,
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57. According to appendix ‘A’ mentioned above, altogether about 300 aldi-
tional workers muy be trained in these special institutions. Eighty of these
eould be placed for {raining in non-Government organisations and the rest in the
scientific departinents of the Government.

As an urgent measure we recommend that eighly research scholarships,
each of the value of Rs. 100 per montb, be instituted in the following non-
government research institutions:

Iunstitution Number of

soholarships
(1) Indian Institute of Science, Bangalore . . . . 28
{2) Bose Research Institute, Caloutta . ' . . 11
(3) Tata Institute of Fundamental Research, Bombay . . 4
(4) Nutrition Research Institute, Coonoor ~ . . . . 8
(8) Cotton Technological Laboratory, Bombay . . . . 5
{6) Indian Assoociation for the Cultivation of Sciences, Calcutta , 8
{7) Lac Research Institute, Ranchi . . &
(8) Jute Research Institute, Calcutts . . . . . 5
{9) Laboratory of the Indian Academy of Sciences, Bangalore . 3

) (for the present)
(10) Palaeo Botanical Research Institute, Lucknow University 3

The subject-wise distribution-of scholarships proposed above may be decided
in consultation with the institute concerned.

58. In addition to the institution of seholarships, we would also reccmmend
‘that institutes 1, 2, 3, 6, 9. & 10 be each given a-capital grant of Rs. 2 lakhs for
the immediate purchase of much needed equipment, books, journals, etc., and
institutes 4, 5, 7 and 8 each a capital grant of Bs. 50,000 for the same purpose.
We would also recommend that the above institutes be each given a recurring
grant of Rs, 25,000 for their expanded activities.

59. We have already referred to the 20 scientific departments of the Govern-
‘ment, which gre in a position to provide training faecilities for 200 additional
workers. Generally due to various administrative reasons these departments
are not at present ndmitting trainees, and have thereby shut off very useful
training centres. We feel that the present situation calls for an early examina-
tion of the question so that facilities' ' available in - these places may Le fully
utilised to bring about a quick increase in the supply of trained scientific
workers. We feel that the various departments should be able to train aldi-
tional men as indicated below:

Department No. of additienal
men.

Forest Rosearch Institute, Dehra-Dun . . . . . 12
Haffkine Institute, Bombay . . . . 10
Biochemical Standardisation La‘boratory, Calcutta . . . B
Geological Survey of India . . . . 12
Ordnance Laboratories . L . . . 20
Directorate General of Oblorvatones . . . . . 25
All-India Radio . . . . . 10
Government Test House, Ahpore, Caleutta. . . . . 18
Metallurgioal Inerectorate . . . Lo . 5
Inspectorate of Military Exploswes . . . . . . 4
Burvey of India . . . . . 17
Mathematical Instruments Ofﬁce Calcutta . . . i 5
Civil Aviation Direotorate . . 10
Posta & Telegraphs Department Workshops and Laboratories . 20
Zoologioal Survey-of India. . . . 5
Botanical Survey of India . 8
Central Waterways, Irrigation and Navxgatmn Comxmamon

and Waterways Experimental Stations . . . . . 12
Central Public Works Departm ent . . . . . . 15
TImperial Dairy Institute . . . . 8

Provinoial Industrial Reseuc}x Lnbomtorms . . . . b
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We recommend-that all the above institutions be asked to submit detailed,
proposals in respect of scientific training, preferably on the same lines propose{
for non-government organisations, and the Government give immediate effect to
such proposals,

G0. We have examined with interest a scheme of Railway Scientific Re-
search described in 8ir 8. 8. Bhatnagar's Note (Part II, Chapter I)
aud commend it to the Government. Our railways and their workshops ani
laboratories constitute ideal training centres for scientific and technical workers
in 8ll problems relating to railway and we should not kil to utilise these
facilities. There ure at present six laboratories and 10 workshops attached to
the State Railways where facilities for research in chemical, rmetallurgical and
other allied fields exist. The scheme put forth proposes to mobilise these faci-
lities for the crganisation of an efficient Railway Secientific Research Section,
where about 200 research workers may be trained. We recommend that the
scheme be approved, a recurring grant of Rs. 3-42 lakhs made and a Director of
Railway Scientific Research be appointed to work out the details cf the scheme.

61. We haye also noted that the existing laboratories of the Council of
Soientific and ‘industrial Research can provide for the training of about 20 ad-
ditional research workers in various branches of Chemistry, Physics, Glass and
Ceramics and Fuel, and recommeénd that the Council be asked to organise
immediately such training. We further recommend that the Council he given
such grants as are necessary for the purpose. Tt ig likely that this training
programme would entail a recurring grant of Rs. 85,000 for 20 research scholar-
ships each of Rs. 100 p.m. and Rg. 10,000 towards miscellaneous or contingent
expenses.

62. Next to special institutions, the universities and other educational
institutions constitute the most important centres for the training of personnel
in scientific and industrial research, In Appendix B of 8ir 8, 8, Bhatnagar’s
note is given a comprehensive statement of the facilities availgble in various
Indisn Universities, and the urgent measures which should be given effect to,
in order to incresse the outturn of research workers and alsd the probable
number of additional men each University will be in a position to admit in the
immediate future. From these data we find that only the universities of
Caleutta, Bombay, Andhra, DBenares,, Lucknow, Allahabad, Aligarh, Dgcea
and Punjab have fairly well-equipped post-graduate research departments and
the universities of Madras, Nagpur, Delhi, Patna, Annamalai and Agra are not
so good in this respect., The Sind University has just been established and
it will be some time before this university could coms into its own. From the
information presented, it is obvious that our aproach to the problem of research
training in universities should be two-fold, vis. an immediate all-round streng-
thening of the existing post-graduate departments in all Indian Universities
both by way of equipment and research scholarships and the creation of post-
graduate research departments for certain important subjects in such of the
universities as do not have them at present. We would, therefors, recommend
to the Government that: (a) the post-graduate research departments of the
following universities be given the grant noted against them:

University Grants
Capital Recurring
Ra,

(1) Caloutta . . 2lakhs . . . 25 soholarships each of the value of Rs. 100
p. 'm. and Rs. 50,000 as contin.
gencies,

{2) Bombay . . 2lakhs . . . 15 mcholarships. of the value of Rs. 100

p. m. and Rs. 80,000 as contingen-
cies.
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Gerants
University
Capital
. Rs, Reeurring

(3) Andhra . . 2lakhs . . . 10 scholarships esch of the value of
Rs. 100 p. m. and Rs. 30,000 aa contin.

gencies.

(4) Benares . . 2lakhs. . . 20 scholarships each of the value of
Rs. 100 p. m. and Rs. 40,000 as contin

gencies.

(6) Lueknow . . 2lakhs . . . 6 acholarships each of the value of
Rs. 100 p. m. and Rs. 20,000 for contip-

gencies.

(6) Allahabad . ~ . 3 lakhs . . . 6 acholarships each of the valueof
Rs. 100 p. m. and Rs. 20,000 for vontin-

gencies.

(7) Aligath . . . 2lakhs. . . 10 scholarships each of the value of
Ras. 100 p. n~ and Rs. 40,000 for oon-

tingencies.

(8} Punjab . . 2lakhs . . . 10 sobolarships each of the value of
Re, 100 p. m. and Rs. 30,000 for con.
tingencies.

(9) Dacca . - 2lakhs . . . 8 scholarships each of the value of
Rs. 100 p. m. and Rs. 20,000 for con-
tingencies.

and (b) the following universities be given the grants noted against them for
expanding their post-graduate departments and also to start new post-graduate
research departments in the subjects in which they can do so immediately (the
grants recommmended include expenditure for the creation of professorships,
readerships and other tutorial staff):

University Granta
Capital Recurring
Rs.’
(1) Madras . . 5lakhs . : . 8 goholarships each of Ra. 100 p. m

and Rs. 1.75 lakha towarda teaching
staff and contingencies,

(2) Nagpur . . Blakhs . 1 . B scholarships each of Ras. 100 p.m.
and Ra. 1-05 lakhs -tdwards teaching
staff and contingencies.

(3) Delhi . . . blakhs . . . 4 scholarships each of Rs. 100 p. m. and
Ra. 1.05 lakhs towards teaohing staff
and contingen®ies,

(4) Agra . . . &lakhs . . . 2 acholarships each of Rs.100 p. m, and
Re. 1:05 lakhs towards teaching staff
and contingencies,

(5) Patna . . S5lakhs . . . 8 scholarships each of Ra. 100 p.m,

) and Rs. 1-05 lakhs towards teashing
) . staff ‘and ' contingencien.

(6) Annamalai . . &lakhs . . . 4 soholarships each of Rs. 100 . m, and
Rs. 1-05 lakha towards teaching staff
and contingencies.

Ia additionr to above firms there is & large number of industrial concerns
83 for example, the Ordnance factories, Explosive factories, the Mins, printing
of the Government. These have good training facilities.

Institutions Grants—Recurring

t1) Bengal Tanning Institute . . . & scholatships each of Re. 100 p. m. and
Rs. 15,000 for contingencies.

(2) Leather Trades Inatitute, Madras . . 8 scholarships each of Rs. 100 p. m.and
- 12,000 for contingenocies.

m—
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Institutions Grants—Reourring

{3) Harocoury Butler Teohnological Institute 4 scholarships each of Ra. 100 p, m
and Rs. 12,000 for ocontingencies.

(4) Kerala Soap Institute, Calicut . . 8 acholarships each of Rs. 100 p, m. and
Ra. 12, 008 for contingencies.

(8) Imperial Institute of Sugar Technology, ¢ sohola.l'shlps each of -Rs. 100 p. m. and

awnpore. Rs. 12,000 for contingencies.

(8) Indian Sohool of Mines, Dhanbad . . 6 sohola,rshlps each of Rs. 100 p. m. and

Rs. 12,000 for contingencies.

The total grant, which we have recommended above for the expansion of

veséarch facilities in special institutions and universities will be:
Capital . . . . . . Ras. 82 lakhs,
Recirring . . Ras, 19948 lakhs.

68. Special measures to be inma.ted with.ln the next six months.—
The question of providing expanded facilities for the training of personne}
in scientific and industrial research is closely linked up with the general
question of vrganisation and development of scientific research in the eountry.
The recomniendations, which we have made in the preceding sections are merely
in the nature of interim measures for bringing sbout an immediate incresse in
the outturn of scientific manpower in the country, and do not fulfil all cur
requirements in respect of development.of scientific research. Long term
messures will, therefore, have to be formulated. Since these are equally urgent
and important, we have examined the general question in the light of recom:
mendations, made at various times, especially the recnmmundmmns of the
Industrial Research Planning Commlttee Of the various rvecommendations of
the Research Planning Committea the following are of far reaching importance
not merely for research development but elso in the present context of
research training: (i) Levy of a statutory cess (1/16 of 1 per cent.) on industry on
the basis of industrial production or as & small surcharge on income-tax so as to
roalise at least Rs. 1 crore for supplementing the grant from the Government
for research; (ii) Block grany or Rs. 6 crores from the Government (spread over
8 period of 5 years) for establishment of various National Laboratories and for
providing funds to universities and special institutions for research in all the
sciences and technologies; (iii) Annual recurring grant of Rs. 1 erore from the
Government for ensuring the continuity of research activities on & progressive.
scale.

We sare of the opinion that inasmuch as the above recommendations relate
not only to the organisation and development of secientific research in the
country but -alzo to the outturn of scientific manpower, they shoull be given
éffect to immediately. The principle of levying cess on industry hss been
acoepted by the Government in the late Planning and Development Depart-
ment Mut has not yet been translated into action. We, thersfore, strongly
urge that immediate action on the recommendations of the Industrial Re-
search Planning Comnmittee, espeocially in regard to the levy of cess on industry
for research purposes be initiated.

SEOTION III.—INDUSTRIAL TRAINING

64. In this:Section we propose to deal with advanced and foremanship
training in industrial concerns, Many major industrial concerns in the country,
especially those in the fields of iron and steel metallurgy. engineering. henvy
chemicals, pharmaceumce.ls and drugs, sosps, oils and fats, paints and varnishes,
cement, sugar and sloohol, mineral oils and mining, have good faeilities for
both arlvanced and foremanshxp training of technical personnel. Bub a
majority of these firms are at present rather luke warm in the matter of ad-
mitting trainees in numbers larger than required. for their own purpose. This



17

situation has contributed in no small measure to a denial of opportunities to
guitably qualified students, seeking necessary training in industry. We
incerely hope that industry will come to appseciate that it would be in their
own interest io take a more enlightened view in the matter. As we have
utated earlier in thig chapter, it may perhaps become necessary for the Govern-
ment to introduce suitable legislative messures so that it becomes incumbent
on every established industrial concern to provide facilities for technical training
to qualified young men in all the grades notwithstanding whether the personnel
thus trained would be required by the concern or not. We also recommend that
in every contract entered into by the Government for the-purchase of industrizl
machinery, plant and e uipment from foreign and Indian firms there should be
provision in the terms o% purchase for the, training of a suiteble number of
Indians in the workshops of the firms.

85, Training in industrial concerns may be brought under two general
categories : (i) edvanced practieal training of graduates and to soma extent
sesearch; (ii) semi-advanced or foremenship training. At present we have
not been able to obtain correct information regarding the various industirial
coneerns in the country which are willing to admlt additional men for tra‘niug
in the immediate future and the number of men who coull ba thus admitted
into the various categories of training. In appendix ‘C’ of Bir 5. 8. Bhatnagar's
note. however. is presented whatever information is available in this respect.
A summary of these particulars is given below to indicate the total namber of
major coneerns in the country in-each important industry and the probable
number of additional men who may be trained.

Industry Additionel Number of
workers ta be
trained

{1) Iron & Steel—12 concerns . } ; | . . % 20
{2) Refractories—8 concerns . i - = . . . ]
{8) Associated Industries— 4 firms = . . . . Not definitely known.
{4) Non-ferrous metallurgical mdustnes—-—lo firms . . 8
{8) Engineering Industries—24 firms ] : . . . 50
{8) Eleotrical Industries — 28 firms . . . . 50
{7) Ship-building & Marine Engmoenng—s firms . . . 15
(8) Air oraft (Assembly & maintenance)—1 firm . . . . 20
(9) Scientific sbores—11 firmes . . . . 8
£10) Coking & Carbonisation Industries — 8 firms . . 5
{11} Heavy Chemioals and Chemioal Indum'iel - 29 ﬂrmn . . 14
82) Boa) xg: & Cosmetics ~— 10 firms .o 15

8) Textiles (over 50 groups of Mills) . . . 100
{14) Tanning, Teather & Leather Produots (over 10 ﬁrms) . . 25
(18) Paints, Varnishea & Associsted Iﬂdmnu (16 ﬂrms) . . a5
{16) Paper (over 7 firms)- . . 10
(17) Sugar and aloohol (over 35 ﬂrms) . . . . . 50
{18) Glass & Ceramios (22 firms) . . . . . . 20 (not defl.

: . . dite),

{19) Cement (over 15 firms) . . . . . . . 20 )
(20) Rubber (7 firms) . . . ‘ 5
(21) Oil Companies and Petroleurn Refineries (2 ﬁrml) . . Not definitely known,
{22) Manganese Mining (3 firms) . . . . . Do.
(38) Copper Mining (1 firm ) . . . . . . . Do.

In addition to above firms. there is a large number of industrial concerns
#s for example, the Ordance factories, Explosive factories, the Miny, printing
presses, Railway workehops, ets., under the direct administration and’ control
of the Government. These have good training facilities.

66. From the foregoing it is obvious that an. immediate inerease in the out-
turn of traindd technical personnel may be brought about if the facilities
available in all industrial ¢oncerns including Government establishments in
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the country are fully mobilised. We attach considerable irmportance to ~this
and recommend thet arrangements be made for the practical training of |
graduates and for the foremanship training of about 500 inen in the immedis

future. We also recommend the following tentative distribution of the trainees
among the various industries:

Adv anced Foreman
Iron and Stes! Metallurgy . . . . . . . 20 45
Refractories . . . . . . . . . . 5 8
Associated Industries . . . . . . . . 3 51
Non-ferrous Indusiries . . . . . . 5 8
Engineering Industries . . . . . . . . 80 50
Electrioal Industries . . . . . . . .20 86
Ship-building and Marine Eng, . . . . . . 10 15
Aivoraf ., . . . . . . . . & &
Boientific stores . . . . . . . . 5 8
Coking and Carbonisatfon . . A . . b 8
Heavy Chemicals and Pharmeceuticals and Drugs . . . 30 50
Soaps, fats and oils . . . . . . . . 10 15
Texbiles - . . . . . . . . . . 25 40
Leather . . . B 2 . . . . 10 16
Paints and varnishe . : ? ) . . . . 10 15
Paper . . . : . . 4 v . . 1 15
Sugar and aleohol . & ! . ] . . . 20 35
Glags and Ceramios . . 1 3 3 . . . 15 94
Ruhber . . . . 1 % . . . 5 8
Cement . . . . < 3 ¥ . . . 10 15
Defence Induwtries . . : 3 ) Ca . . 20 3o
Railway Engineering . . . R d . . . 18 20
Mint . . . . . ; . : . . . 8 '8
Printing . . . . 4 L 2 . . .10 15

We should, however, like to see a larger proportion of. foremen trained.

Training in industrial concerns may be best-provided by selecting suitubly
qualified men and assighing them to verious factories. The selected men should
be given attractive stipends—at least Rs, 100 per month for advanced training
and Rs. 75 per month for foremanship training; and should be placed under
the top technical executives of the concerns so that they may receive the best
of attention. Advanced industrial training should, as far as practicable, include
training in design and research also. Provision should also be made for the
proper supervision of the trainees. We recommend that a total recurring grant
of Re. 8.2 lakhs be sanctioned by the Government for. this industrial training
scheme. Further we also recommend that the Government may provide what-
ever additional facilities the factories concerned might require by way of. hous-

ing accommodation for. the trainees, additional laboratory equipment for rese-
arch, ete.

67. ‘A’ grade technictans are experts and specialists in the subject and in
most cases it is difficult to provide for their satisfactory training in India. The
Overseas Scholarship Scheme was, therefore, introduced by the Government
to meet this situation. But at present great difficulties are being experienced in
finding admission for these students in institutions abroad. We, therefore, sug-
gest as an urgent measure that a certain number of ‘A’ grade techniciang be
trained in-India. A tentative priority list of subjects in which training can be
imparted in Tndia hag been indicated in Dr. Ray's note (Part IT, Chapter V),
‘We hope to be in a position to formulate detailed proposals in this mafter later.
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68. We have already referred in brief to the question of training of ‘C
grade technicians, although this matter does not come strictly within our pur-
view. We, however, recommend further that a fund of Rs. 5 lakhs should be:
provided for instituting a system of scholarships to make it.possible for ‘C’ grade
technicians already engaged in Industry to undergo a short refresher and sup--
plementary course in suitable institutions or industrial concerns.  This re-
fresher course should be arranged in co-operation with the railway workshops,
ordnance factories and the various engineering firms.

Section IV.—Technical Training for Defence Services

69. Owing to various reasons Defence Services have so far remained an ex-
cluded field and consequently, we are unable to assess the requirements of scien-
tific and technieal personnel for the various branches of the services, Working
as we are under these handieaps, we are unable to formulate any specific pro-
posals for the immediate filling in of the existing lacunae if any. However, in
view of the imminent constitutional changes in the country with the consequent
changes in the organisational set up of the services both on the operational side
and on the technical side, we-have felt it necessary to examine at this stage the
subject of Defence in its general teclnical aspects, so as to be able to suggest
gertain essential and immediate measures that might be a sort of ‘path-finder’
for a future comprehensive plan. For this purpose we have had the note pre-
pared by Wing Commander Singh (Part IL, Chapter VI) as a basis although it
refers chiefly to the Air Forces.

70. It has been brought to our notice that certain recommendations of the
Pay Commission are likely to affect adversely the efficiency of the Technical
Arms of tho Defence Services. We wish to bring it to the notice of the Govern-
ment that unless the status of technical and scientific men in the services as. in
other services is improved the efficiency of Defence Services will greatly suffer,
Since, however, this question is closely linked up with the larger general ques-
tion of status of scientists and technical men we defer making any definite re-
commendsations in the matter here.

71. Although during the war, a certain amount of co-operative research was
carried out between the Defence Department and certain civilian research orga-
nisation, we regret to have to say that the Defence Organisation of the country
has not become research conscious and consequently there has been poor deve-
lopment of defence research. The chief contributory factor to this state of
affairs has been that the Defence Forces in India have so far been staffed and
manned by British Officers, who depended on British resources for secientifie
developments.  Now that the power of administration and defence of the
country is going to pass into our hands it is imperative that we should build
up a strong defence organisation on up-to-date and scientific lines. For this,
we need to organise defence research on an extensive scale with strong scien-
tifie sections to deal with the training and utilisation of resources available in
the country for forward advance in the manufacture of defence materials. Our
considered recommendation in this respect, therefore, is that the Defence De-
partment should be asked to formulate a project which should include research,
design and engineering construction for the several branches of the Defence
Forces viz. Army, Navy -and Air Forces; and the project should be examined
by a commission of experts.

Since Defence research cannot make ‘any progress without the co-operation
of civil research, we also recommend that effective lisison between the Civil
and the Defence Organisations be established immediately. ~We understand
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that a scientific adviser appointed by the Government hag made certain recom-
mendations for the development of the scientific and technical side of the De-
fence Services. We urge that the report of this expert be made available to
Scientific Man-power Committee,

72, In the matter of technical training for Defence Services we have al-
ready referred to the inadequacy of information, Tt is, therefore, essential that
the necessary information should be collected by the Defence Department and
examined immediately. = Meanwhile, on the basis of information presented in
Wing Commander Singh’s note relating to Air Forece requirements we propose
the following urgent! measures for adoption:

(a) The existing scheme of technical training in Civil Aviation be correlated
with that in the Royal Indian Air Force. This measure will not only quicken
the pace in the training of mechanies but will also enable us to create a common
pool of trained men for sharing it between the two organisations.

(b) The Civil Aviation Training Centre at Ssharanpur should be utilised for
the training of both the Air Force and the Civil Aviation personnel.

(c) Ground engineers in Civil Aviation with A, B, ¢, D & X licenses should
be employed by the Air Force; and the Air Yorce should be fully represented on
the examination boards and the certificates endorsed as ‘Acceptable to the De-
fence Services.’

(d) For the development of radio research the Indian Institute of Science,
Bangalore, the Universities of Calcutta and Allahabad and the National Physi-
cal Laboratory should be enabled to expand their facilities so that a large num-
ber of research workers may be admitted.

Beclion V.—Shortage of Equipment and other Related Questions

73. Elsewhere we had oceasion to refer to the shortage of essential labora-
tory equipment in our educational research institttions, We feel, however,
that the matter is so important that it deserves special consideration. During
the war years most of our educational and research institutions have greatly suf-
fered in the matter of scientific instruments and apparatus, due to various dis-
abilities as for instance lack of funds, import control restrictions, ete.  These
handicaps continue in a large measure even now; and unless they are removed
immediately, it will be almost impossible for the institutions to expand their
training facilities and increase the outturn of scientific manpower in the country.
The situation calls for quick action and we strongly urge the Government to give
top priority to the import of scientific equipment for educational and research
institutions.  We also urge that the Government should remove all restrictions
on import of scientific equipment and endeavour to secure from abroad through
the supply missions or other official channels whatever equipment. the ins'itu-
tions concerned fail to obtain themselves. The Government should also encour-
age Indian concerns to manufacture scientific and technical equipment. If the
government allows a rehate on the import dufy of scientific equipment it would

"be giving considerable help to the institutions. - We commend this for the
earnest consideration of the government.

74. On the cessation of the war a considerable amount of scientific stores and
equipment of educational value was rendered surplus and these are now being
released for civilian uge. But due to the existing disposals policy of the Govern-
‘ment a large part of the valuable materials of educational value is passing into
the hands of private dealers and the hard-pressed educational institutions are
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being deprived of much needed equipment. We take a serious view of the-
matter and desire that the present disposals p?liey should be reviewed. We
have projected in this report & plan of scientific and technical training in various
jnstitutions in the immediate future which entails a supply of & fair amount of
scientific apparatus and equipment to the institutions. Unless the necessary
equipment is provided to the institutions we are afraid the plan
may very well fail to produce the desired result, Under the existing circumst-
ances, it is difficult to obtain all the needed equipment from abroad even if
there is enough money.for it. Recourse will, therefore, have to he had to our
own resources in the country of which the surplus war goods form a valuable
part, We strongly urge the government to reconsider its disposal policy in the
light of these circumstances and take such measures as are necessary to ensure
that surplus war goods of seientific value are made easily available to educa-.
tional and research institutions and as far as possible without cost.

75. Housing.—The next important question is the housing accommodation
for additional men who will have to undergo the proposed training in universities,
special institutions and industry. There is already acute shortage of hostel or
suitable housing accommodation in every educational institution in the country.
Industrial concerns are also hard pressed in this respect and many of them,
although willing to take apprentices in large numbers haye been compelled to
greatly restrict sdmissions on this ground. This is a serious situation and needs
looking into soon, For otherwise, it~ will become worse and no institution or
tactory will be able to take in additional men under our proposed training pro-
gramme. The government ghould immediately evolve a suitable machinery for
expediting building construction especially at various training centres and also

provide necessary funds for the purpose. =~ We suggest the following concrete
steps:—

(a) construction of additional wings to the existing hostels in universities,
research and technical institutions where the additional men are
intended to be trained and the cost of sych eonstruction to be borne
partially or’entirely by the Government.

(b) construction of résidential buildings in factories, where -training is to
be provided on the bagig of 50 per cent of the cost as interest free
loan to the industrial concerns, the loan to be repaid to the govern-
ment in instalments and the buildings constructed to become the
property of the concerns after a certain period when the loan has

been repaid. It is hoped that the concerns will welcome this
proposal.

Section VI.—Bteps to Expédite Government Projects

76. Before we close this chapter, we feel it necessary to mention that we
have been told that great difficulties are being experienced in implementing most
of the Governmentsal schemes for the improvement and expansion of research
and training facilities. Even though the subject does not come strictly within
our termas of refevence, we feel it incumbent on us to maké a reference to some
of the difficulties which have been brought to our notice, and to suggest steps
that the Government may take to overcome them.

We are informed that:

(T) It is difficult to secure svitably trained men, especially in the higher
cadres owing.to

(a) .the lack of pmi)er appreciation- of the services which scientists can

render and consequent velegation of scientists to a atatus subordi-
nate to administrators;
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(b) the prevailing system of recruitment through the Federal Public
Service Commission; (scientists of good standing do not normally
respond to advertwements and can be secured only through nego-
tiation); .
(c) the generally low salaries attached to scientific posts;

(d) the lack of funds and the machinery whereby teaching and research
institutions can benefit by sending their experienced mdn to visib
the well-known world centres of training and research;

(e) the inadequacy of the number of scholarships available for research
and post-graduate training.

(II) Most of the institutions are hopeiessly out of date in the matter of equip-
~ment and what they possess require complete overhauling.

(UT) A great deal of time is wasted in getting buildings planned and exeeu-
ted through the Government agencies,

(IV) A great deal of time is wasted owing to the necessity of getting the
administrative department’s sanction on major as well ag minor issues relating
to staff, equipment. ete.

77. In our opinion the above diffienities can be overcome if the Government
agree to

(I) Leave it to the administrative department to decide as to how any par-
ticular scientific or technical post should be filled. The normal procedure of
recruitment through the Federal Public Service Commission may be followed
generally but in special cases at the discretion of the administrative department,
posts may be filled by negotiation with prospective candidates through the
medium of a selection committee, with which, if necessary, it may be possible
to associate the Federal Public Service Commission.

(II) Create a Scientific Service equal in status and emoluments to adminis-
{rative services, similar to that created in Great Britain.

(ITT) Improve the salary scales of teachers especially those engaged in
technical education,

(IV) Provide funds to enable the institution to send their experienced staff
bverseas to visit important centres of scientific and technical education and

research.

(V) Institute a large number of scholarships for post-graduate and research
training in institutions in India.
(VI) Assist institutions to bring their equipment up-to-date.

(VII) Afford the fullest scope to Indian agencies to manufacture and
wherever necessary import scientific and technical equipment.

(VIIT) Authorise the administrative department to set up a Building Com-
mittes on which representatives of the Central Pyblic Works Department and
the Finance Department may sit together with departmental representatives
and wherever necessary, to entrust the department at its discretion to have their
tuildings planned and executed through private agencies,

(IX) Delegate a greater amount of power than at present to heads of educa-
tonal and research institutions.
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(X) Place at the disposal of institutions funds in the form of block grants to
implement programmes approved by the Government. The procedure for ex-
proding these grants should be sitnplified so as to give the greatest amount of
treedom to the head of the institution. consistent with due safeguards, to enable
the programme to be put.into-execution speedily and effectively.

(XT) Decisions on technical matters should be arrived at in full consulta-
tion with scientific and technical men of the department concerned at all stages.
Any change, in technical proposals including policy should be effected only after
giving technical men the fullest opportunity to represent their view point.

78. The Bub-committee desires to place on record its high appreciation of

the valuable services rendered by Dr. 8. R. Sen Gupta and Mr, L. 8. Chandra
Kant in the preparation of this repart.

Bgd. S. 8. Bhatnagar,
A. N. Khosla,
J. N. Mukherjee,
K. C. K. E. Raja,
J. N. Ray,
H. Sinch
D. N. Wadia,

B. R. Sen Gupta,
Nzw Dxraz,

August 8, 1047,
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CHAPTER 11
Summary of Recommendations

The Sub-committee of the Scientific Manpower Committee makes the
following recommendations to the Government of India for immediste imple-
mentation:

I For an immediate improvement in the out-turn of scientific man-power
the Government should utilise the existing sources, viz., universities special
mstitutions and the industrial concerns by helping to create in these places
adequate facilities for higher education, research and practical training. Such
help as is to be given should largely be in the form of grants for (a) the creation
of scholarships on a generaus scale, (b) the purchase of equipment, (c) the open-
ing of post-graduate research departments in the universities, which do not
have any at the moment. In addition to above, the several educational deve-
lopment plans, which have been prepared by the Departments of Edueation
ete., should be pushed through, immediately.

For the objectives generally set forth above the sub-committee makes the
following detailed recommendations under various heads.

II. Education:

(8) Basic scientific education

A substantial increase in the facilities for edueation in general scicncs
up fo the Intermediate Science and B.Se. standards should be
aimed at so that the output from these courses may be adequate
to feed the post-graduate institutions: (Para 8, Chapter I).

As an interim measure to meet present emergency double shifts
should be introduced in such institutions where there is some spare
teaching accommodation and equipment but.a completely new set.
of staff should be engaged for the second shift. The Govern-
ment should, wherever the introduction of double shift is concer-
ned feasible. come to the aid of the institution by bearing a share
of the expenses on staff salary and contingencies; and by assist-
ing the institution in securing a certain amount of equipment and
building materials. (Para 4, Chapter I).

The Provineial Governments should- be requested to convert without
delay some of their existing ordinary High Schools into Teshnical

High Schools. (Para 5, Chapter I).
(b) Higher Scientific Education

The Government of India should come to the aid of all universities by
giving them suitable financial assistance to expand their post-
gradauate departments so that the output of post-graduate science
students may be increased. (Para 6, Chapter I)

The recommendations of the Geological Eduecation Committee should
be acted on immediately so that trained geologists adequate in
number may be available for the survey and development of India’s.
mineral resources. 'The Geological Survey of India should increase
the number of their present training camps so as to be able to.
train annually at least 50 geologists in field work. (Para. 7 & 8,

Chapter 1),

(o) Engineering and Teéchnological Education

In the matter of education in engineering and technology a short termn and
a long term programme should be initiated within the next six months:



25
Bhort-term programme :

Introduction of an intensive 12 month srevmng) fEagfauims of M.Se.’s
and graduates in Chemion( Technology vo be run o 2 co-operative
basis between (14 different technical institutions and corresponding
industries) at & cost of Rs. 34 lakhs in capital and Re. 133 lakhs
in recurting. (Parts 15, Chapter I).

The universities should introduce 8-year degree course in engineer-
ing as proposed by the All:India Couneil for Technical Education.
(Para 16, Chapter I).

Double shift system should be introduced in engineering colleges, if
conditions justify. (Para 17, Chapter I).

Wherever possible use should be made of the teaching facilities of
the seience departments of general colleges to asaist in the educa-
tion in basic sciences for engineering students. (Para 18, Chap-
ter I),

As an interim mesasure, engineers in Government service should be
encouraged to assist in the instruction in engineering colleges.
(Para 19, Chapter I).

Long-term Programine :

For ensuriug co-ordinated development of technical education and
generally {o raise ifs standard, the Regional Committees, recom-
mended by the All-Tndia Couneil for Techineal FEducation be
established immediately. ~ {(Para 22, Chapter I).

For the improvement of the standard of education as well as the ex-
pansion of some of the institutions of engineering and technology,
so that the present facilities may be fully utilised the Government
of India should immediately make grants to such institutions as
are recommended by the All-India Council for Technical Educa-
tion. The grants required will be about Rs. 2 crores capital spread
over 5 years and Rs. 81 lakhs recurring. (Para 28, Chapter I).

Building construction at present contemplated to inereass the annual
intake of architecture and engineering classes of the Delhi Poly-
technic should he expedited. The existing unsatisfactory condi-
tions in the Delhi Polvtechnic, especially in the matter of salaries
to teachers. accommodation ete. should be removed and certain
departments of the institution should be affiliated to the Delhi
Universitv. The government should also consider the desirability
of setting up a small technical committee to advise the governing
body of the Polytechnic. (Paras 24, 25 Chapter I).

‘The Indian Institute of Science should be urged to expedite the
opening of the Power Engineering Department so that the out-
turn of engineers, adequately qualified to handle hydroelectrie
power development projects etc. may be available soon. (Para 27,
Chapter TI).

‘Within ihe next six months the Government should complete the
purchase of the sites and appoint the planning staff and if possible
arrange to hire temporary buildings for starting work on the Ras-
tern and the Western Higher Technical Institutions. (Para 28,
Chapter I).

I'he Government should give immediate offect to the resommenda-
tions of the Indian School of Mines Reorganisation Committee for
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the improvement and expansion of facilities for mining and applied
geological education. (Para 80, Chapter I).

The scheme of training of ‘C’ grade technicians prepared by the
Department of Labour should be put into operation as far as pos-
sible within the next six months. For this purpose and for the
training of craftsmen or overseers, the Government should fake
over some of the private engineering schools and develop them.
(Paras 31, 82, Chapter I).

For the special needs of leather and foot-wear industries leather
chemistry should be introduced as one of the subjects in the M.Se.
Industrial Chemistry course and the existing training institutions
in leather technology should be made more efficient and useful
by adding to their equipment and by enabling them to have better
paid staff. (Para 88, Chapter I).

(d) Agricultural Bducation:

(i) For the co-ordinated development of agricultural education, the Go-
vernment should constitute on an all-India basis an Advisory Coun-
¢il for Agricultural Education. (Para 85, Chapter I).

(ii) In order to bring about ar improveinent in the flow of frained person-
nel the system of double shift should be introduced wherever pos-
gible, a8 an inferim measure. (Para 36, Chapter I).

The programme of development of training and research facilities of the
Indian Agriculturasl Research Institute, Central Agricultural Col-
lege and other Central Research Institutes dealing with different
aspects of agriculture forestry, and fisheries should be imple-
mented and all facilities given to increase the scope of the training
programme so as to be able to train double the present mumber.

(iv) The Indian universities should be encouraged by finahcial grants and
otherwise fo establish and/or develop their facilities of agriculture
and diversify the scope of their training.

{e) Medical Education

For an immediate increase in'the outturn of medical personnel, the
double shift system should be tried as an interim experimental
measure, in the Calcutta Medical College and a grant of Rs. 18
lakhs in recurring and Rs. 0-10 lakhs in Capital be made for the
purpose. The possibility of introducing this system in the G.8.
Medical College, Bombay, should also ‘be investigated. (Para 41,
Chapter I). -
As a long term measure the following grants should be sanctioned for
the general improvement and expansion of training facilities in the existing
medical colleges and certain other purposes.

(a) Existing Colleges in.
India Pakistan
(in lakhs of (in lakhs of
rupees) rupees)
Cepital expenditare . . . . . . . . 43820 540
Recutring expenditure . . . . . . 115+5 16-5
(b) Rs. 6 lakhs capital and Rs. 6-75 lakhs recurring for starting departments
of Preventive Medicine and Public Health in the Medical Colleges of Bombay
and Caleufts. -

(c) Rs. 0.825 lakhs for instituting 50 medical research scholarships at
warious centres in India,
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khs copital and Rs. 2-66 lakbs recurring for expanding
£aciliti£:- of the All-India Institute of Public Health

the

() -Hs. 28 la the

A%..existing training

Hygiene. ' .

Rs. 3.88 lakhs capital and Rs. 2.98 lakhs recurring for the improvemen

and'(egxpansion of the Cglcutta Dental College and the Dental College in
Bombay. .

(f) A capital grant of Rs. 1 lakh and s recurring grant of Rs. 1.5 lakhs to

the Nursing College over and above present expenditure. .
(g) A recurring grant of Rs. 71,000 to the Lady Reading Health School,

Delhi, for the next three years. .
(h) Rs. 2.05 lakhs recurring and - Rs. 11,000 capital for schemes for training

of certain types of non-medical personnel such as midwives, health inspectors,

health visitors and vaccinators in the provinces.. .

(i) Rs. 0.60 lakhs recurring for instituting 12 research scholarsh_ips in
medical and social welfare work at the Tata Institute of Socia]l Boiences,
Bombay.

(i) Re. 446.8 lakhs capital and Rs. 182.8 lakhs recurring for a college of
Pharmacy in Calcutts, a start being made within the next six months. (Paras
42 to 51, Chapter I).

III, 8cientific Research Training

The rigidity of the system of training obtaining in certain universities, ard
research institutions should be removed and the system made more flexible and
diversified so that s wider field of activity could be covered. (Para. &3,
Chapter I).

The drift or wastage of scientifie talent now going on should be preven-
ted; and such available talent should be assessed and properly made use of.
(Para 54, Chapter T).

For an immediate improvement in the research training facilitiss m
universities and special institutions the following measures should be given
effect to:

(a) the institution of 250 scholarships in Indian universities and non-govern-
ment research institutions at an estirmated expenditure of Rs. 8 lakhs in
recurring.

(b) Creation of 20 professorships, 20 readerships and 40 lectureships in
certain universities.

(¢) The Universities of Madras, Nagpur, Delhi, Agra, Patna and Annamalai
be asked to start postgraduate research departments in certain important
subjects anda total grant of Re. 80 lakhs in capital and Rs. 7.0 lakhs in
recurring [which includes (b) above] be sanctioned,

(d) The Universities of Calcutta, Bombay, Andhra, Benares, TLucknow,
Allahabad, Aligarh, Punjab and Dacea be asked to expand their research
training facilities by way of equipment. library, ete. to teke in  additional
workers and that a total grant of Rs. 18 lakhs in capital and Rs, 8 lakhs in
recurring be sanctioned. '

(e) The Indian Institute of Science. Bose Research Institute. Tata Institute
of Fundamental Research, Nutrition Research Laboratory, Cotton Technologi-
cal Laboratory,” Indian Association for the Cultivation of Secience, Taec
Research Institute, Jute Research Institute and the Laboratories of the Indian
Academy of Sciences and the Palaeo Botanieal Resenrch Institute be asked to
expand their research facilities to accommodate more workers and that a grant
of Rs. 14 lakhs in capital and Rs. 2.50 lakhs in recurring be sanctioned for
the ‘purpose.



28

(f) The Council of Scientific and Industrial Research. be asked to admit at
lesst 20 research workers for training in their peesent laboratories and thaf
a grant of Rs. 85,000 in recurring be sanctioned for the purpose.

(g) The Bengal Tanning Institute, Leather Trades Institute, Madras,
Harcourt Butler Technological Institute, Kerala Soap Institute, Imperisl
Institute of Sugar Technology and the Indian School of Mines, be asked -to
expand their research facilities to take in more men and that a grant of Rs.
Q.75 lakhs in recurring be sanctioned for the purpose,

(h) The various scientific departments of the Government which are about
20 in number be asked to formulate immediately proposals for the training of
as many men as possible, not less than 200 in any case for all the departments
and the Government take appropriate action of the proposals.

(i) A scheme of Railway Scientific Research for the training of about 200
workers be .instituted immediately, and a grant of Rs. 3.42 lakhs in recurring
be sanctioned for thé purpose.

(j) For the organisation and development of scientific and industrial research
m the country the government should implement the recommendations of the
Industrial Research Planning Committee especially in regard to the levy of
statutory cess on industry for research purposes. (Paras 55 to 68, Chapter I).

IV. Industrial Training

All the established industrial concerns in the country should be upproached
to provide facilities for advanced and lower grades of training in their factories
for more men. In case the response from the coucerns is poor the government
should introduce suitable legislative measure whereby it should become incum-
bent on industrial concerns to provide teehnical training for qualified students
notwithstanding whether the personnel thus trained would be required by the
particular concerns or not. (Para, 64, Chapter I).

In all contracts entered into by the Government for the purchase of
industrial machinery, plant and equipment from foreign and Indian firms
there should be a provision in the terms of purchase for the training of =
suitable number of Indians in the workshops of the firms. (Para. 04.
Chapter 1),

The following immediate programme of training of men in industry should
be implemented:—

(1) Advanced training of 300 men in 24 major industries at an estimated
cost of Rs. 8.6 lakhs recurring,
(2) Foremanship Training of 500 men in 24 major industries at an  egt-
mated cost of Rs. 4.6 lakhs recurring. - (Paras 65 and 66, Chapter 1).
V. Technical 'Training in Institutions

A certain number of ‘A’ grade technicians (experts) should be trained in
India possibly in accordance with the tentative list of priority subjects drawn
up by the Sub-committee. (Para. 67, Chapter I).

) ’A scheme of imparting an immediate intensive shorteourse training to
B’ grade’ technicians as mentioned in II(C) should be implemented forthwith.

A grant of Rs. 5 lakhs be made for instituting a system of scholarskipa
to make it possible for ‘C’ grade technicians already engaged in industry }to
}mdergg a short refresher and supplementary courss in suitable institutions or
industrial concerns.  (Para 68, Chapter 1),

VI. Defence
The Defence Organisation of the country should he developed on up-to-date

scientific lines partly by organising defence research on a i
. : ly b : € n extensive
through a strong scientific section dealing with the training and utilisatisgaloef'
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resourves available in the country for forward advance in the manufacture of
fefenice materials. For this purpose the Defence Department should be asked
to formulate a scientific projeet which should include research, design and
engineering construction for the several branches of the Defence Forces viz.
Army, Navy and Air Forces and the project examined by a Commussion of
Experts. (Chapter I, para. 71).

Since Defence Research cannot progress without the co-operation of
*Civil’ research effective liaison should be established immediately between the
‘Civil’ and ‘Defence’ organisations. (Para 71, Chapter 1),

Adequate information relating to the requirements of the Defence
Organisation in respect of scientific and technical man-power being not available
at this stage, the necessary details should be ecollected from the Defence
Department immediately and examined. (Para 72, Chapter I)

With reference to the Air Forces the following measures should be adopted

as far as practicable i )

(a) The existing schame of technical training in civil aviation be corre-
lated with that in the- R.I.A.F. This measure. will not only
quicken the pace in the training of mechanics but will also enable
us to create a common pool of trained personnel between the two
organisations. -

(b) The Civil Aviation Training Centre at Saharanpur should be utilised
for the training of both the Air Force and the Civil Aviation
personnel,

(¢) Ground Engineers in Civil Aviation with A, B, C, D & X licences
should be employed by the Air Forces; and.the Air Force should
be fully represented on the examination boards and the certi-
ficates endorsed as ‘‘Acceptable to the Defence Services™. (Para
72, Chapter 1).

VII. General recommendations

For the successful expansion ©f research and training facilities in universities
and special mstitutions, especiilly in regard to the various programmes recors-
mended above the Government should immediately adopt the following special
Measures:—

(8) The existing hand.caps in the matter of import of scientific equip-
ment and apparatus for educational institutions should be re-
moved and top priority given for such imports, The Govern-
ment should also endeavour to secure fromeabroad through the
official trade agencies whatever equipment the institutions con-
cerned fail to obtain themselves. The Government should as
far as possible also allow rebate on the import duty on scientific
equipment. :

(b) In order to augment the existing equipment resources for scientific
institutions the Government should reconsider its present policy
of disposal of surplus war materials of scientific value and adopt
necessary measures to prevent the passing of such materials
into the hands of private dealers and ensure that the materials
are made available to_educational and research institutions easily
and ag far as possible free of cost.

(¢} In order to facilitate the training of additional workers in institutions
and industria]l concerns the Government should immediately
evolve a suitable machinery for expediting building construetion,
especially at various training centres, and also provide necessary
funds for the purpose. The following concrete steps may be
favourably -cousidefed by the Government:— '
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(i) Construction of additional wings to the existing hostels in
universities, research and technical institutiongs where the
additional men are intended to be trained and the cost of
such construction to be entirely borne by the Government,

(ii) Construction of residential buildings in factories where training
is to be provided on the basis of 50 per cent. of the cost as
interest free loan to the industrial concerns, the loan to be
repaid to the Government in instalments and the buildings
constructed to become the property of the concerns after a
certain period. (Paras 78 to 75, Chapter I).

In order to overcome the great difficulties experienced by the “Government
in implementing most of their schemes for the improvement and expansion
of research and fraining faoilities,' the Government should:—.

(a) Leave it to the administrative department to decide as to how any
‘particular scientific or technical post should be filled, The
normal procedure of recruitment through the Federal Publie
Service Commission can be followed generally but in special cages
at the discretion of the Administrative department, posts may
be filled through negotiations with prospective candidates through
the medium of a selection committee,  with which it may be
posgible to associate the Federal Public Service Cormission,

(b) Create Scientific Servies at par in status and emoluments with ad-
winistrative services, similar to that created in Great Britain,

(¢) Improve the salary scales of teachers especially those engaged in
technical education.

(d) Provide funds to enable the institution ‘to send their experienced
staff overseas to.visit important centres. of scientific and technieal
education and research.

{e)-Institute a large number of scholarghips for post-graduate and researsh
training in institutions in India.

(f) Ask the administrative department to set up & Building Committee
on which representatives of the C.P.W.D. and the Finance Depart-
ment may sit together with departmental representatives and
wherever necessary to entrust the department at its diseretion to
have _their building planned and executed through the private
agencies.

{g) Delegate & greater amount of power than -at bresent to heads of
educational and research institutions.

{h) Place at the disposal of the institutions the funds in the form of block
grants to. implement programmes approved by the Government,
Norma}ly, the head of the institution shounld have the
authority as a matter of course, once the scheme hag been approv-
ed_ and funds allotted, to take the action he considers most appro-
priate to achieve the desired result without delay.

(1) Decisions on technical matters should be arrived st in fullest consult-
ation with the scientific and technical men at all stages., For
any changes in technical proposals including policy, technical
men of the department should be given an opportunity to repre-
&ent their view point. (Para 77, Chapter T).
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(The above includes the provision for depsrtmental schemes, which have
been accepted by Government, in principle).
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CBAPTER I.

Yraining of Personnel for Scientific and Industrial Research and for Industry-
By
8. 8. Bhatnagar

It is proposed to deal in the following with the measures that need to be
given the highest priority for the traimng of personnel for scientific and in-
dustrial research and for the Industry. The kind of training contemplated
may be brought under four general categorfes viz. (i) Higher research and tc
some extent advanced technological training in special institutions; (il) research
and perhaps education also leading to a post-graduate degree in Indian
Universities; (iii) advanced training after the graduation stage and to some extent
research also in industrial concerns; (iv) semi-advanced or foremanship training
in industrial concerns after the diploma or a higher stage.

Training in speclal institutions.—The existing research institutions, which
may be enabled to toke up immediately the training of scientific workers are
given in Appendix ‘A’ together with the subjects in which the institutions ean
impart training and the probable number of men, who may be trained in
addition to the present strength. Bince the type of training contemplated in
these institutions is entirely different from that provided in regular educational
institutions the best way of attaining the objective in view would be to provide
research scholarships on a generoug scale in these institutions, This measure
will result in a large number of post-graduate students with suitzble academie
qualifications entering the instifutions for further study and research in the
séveral sciences and technologies.  Incidentally, this would also give great
impetus to the development of research in the country. Tn addition to scho-
larships adequate grants for the purchase of lsbhoratory equinment, books and
journals will have to be made to the institutions.

It may be mentioned here that in the fmmediate past, especially during
the war years most of the special institutions and universities have greatly
guffered in the matter of obtaining apparatus and other equipment, due %o
various disabilities such as for instance lack of funds, lack of priority for the
import of equpment ete. These disabilities should be removed immediately
if the institutions are to be enabled to increase their outburn of trained per-
sonnel. The import of equipment for any training institution should be given
top priority ahd the government should endeavour to secure from abroad what-
ever equipment the institutions concerned fail to obtain by themselves.

The National Laboratories of the Council of Scientific and Industrial
Research although belonging to the category of special institutions are different
from those mentioned in Appendix ‘A’ in that the laboratories will soon consti-
tute the single largest employer of scientific talent and hence provision will be
made for the immediate training of such personnel as is required for the exe-
cution of the research programme of the laboratories. Besides, the work of
the National Laboratories is highly diversified and cover & wide range of
specialised subjects, and advanced training for the senior staff can in the initial
stages be provided only in specialised research centres abroad. Such depu
tations are obvipusly different from the Overseas Training Scheme, which the
Government has pnt up.  The Council has provided for the advanced training
of nearly 50 members of the senior staff of the laboratories abroad. At the
same time provision can also be made immediately for the training of ai Joast
15-20 research workers in the present laboratories of the Council (Phyvsical
end Chemical Reotions located at Dethi, nucleus of the Fuel Research Tnsati-
tute at Dhanbad and the nucleus of the Central Glass and Ceramic Research
Institute at Caleutta) in the following subjects: General Chemistry, Organi¢
Chemistry with special reference to plant products, plastics. paints and
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varnishes, Oils and Fats, Physical and Chemical Survey of Coal, Glass and
Ceramios, Ultra-sonies, Wood Impregnation, Carbon Produets, Producer gag¥
fuels, Electro-chemistry ete.

This immediate out-turn of trained scientific workers can be increased tur-
ther if the laboratory accommodation available in Delhi is also increased, since
the Council hag in its possession some facilities by way of equipment ete.,
which could be stretched to meet this urgent need. This particular scheme
.should be implemented without delay so that within the next 10-12 months
we can have about 20 additional men, who can be fitted either in the projected
National Laboratories or in Industry. ~ This will  supplement the trained
geientific personnel coming out of other special institutions and universities.

Training in Universities.—Next to the scientific = institutions mentioned,
‘the universities constitute the most important training ground for the superior
types of scientific and technical manpower. Whatever facilities, which . we
may have to extend to our universitics for an hmmediate increase both in the
out-turn and the usefulness of the trainees will he largely influenced by the
fact that some of the universities do not have post-graduate research depart-
ments and those that do, do not possess the heavier and costlier types of
equipment and apparatus which are necessary to train up men, who could
engage in more advanced stages of research or eould directly take on responsible
jobs in Industry. ‘What, therefore,. needs to be done immediately iz +to
strengthen the existing post-graduate departments especially in respeet of
equipment., At the same time, we should provide for'a good number of post-
‘graduate studentships in every university in order to atiract promising jyoung:
men into the post-graduate departments.  These urgent measures could only
‘be applied for immediate fruitful results to only such of the existing universities
a8 have post-graduate departments, which include' research, and will help to
“fill in the existing gaps in the supply of trained personnel. As regurds those
universities, which have now proper post-graduate departments our appreach
to- the problem will have to be different in that, these should be enabled to
“teke immediate steps to create post-graduate departments, keeping primurily
in view research in the basic and applied seiences. For this, grants will have
to be made to the universities for the institution of :professorships, reader-
ships and other guiding staff for research, for the purchase of equipment and
“for the creation of a suitable number of scholarships. This measure will

ensure an increased supply of men required in execition of the various develop-
mental plans. : :

In Appendix ‘B’ iz given a statement showing the existing facilities in
various Indian Universities and other educational institutions for post-graduate
research and training, the probable number of additional men who can- be
accommodated, provided the existing facilities are augmented as suggested
above. the yniversities in which post-graduate departments and new courses of
higher studies will have to be set wp.

Training in Industry.—One of the means by which we may augment the
existing facilities available in universities and special institutions on the indus-
trial side is to tap the existing industries themselves. Many major  industrial
co_ﬁcerns in'the country especiallv in such fields as Iron and Steel Metallurgy,
constructional sngineering, heavy chemiesls and chemieal industries. soaps,
oils and fats. paints and varnishes cement. sngar and aleohol have veérv good
factory facilities to offer for hoth advanced and foremanship training of candi-
dates. Tt is, however, to be noted that only a very limited numher have
any ‘worthwhile research facilities. Tn the immediate future, thérefore, train-
ing in industrial concerna will he confined mostly to the former type rather
thars t6 industrial research.
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In Appendix ‘C’ is given a list of important industrial subjects together with
4he firms, which are capable of providing training facilities. It bas not been
possible at this moment to ascertain definitely what firms ave willing to adiit
trainees and in whau Aumbers. - Whutever mformation is available in this
respect is given in the appropriate columns in the list. Since, most of the
industrial concerns regularly admit apprentices from universities and tech_nmal
institutions in some strength or other it may be assumed that in the present
schemeé of training their.co-operation would be forthcoming. However, some
sort of legislative measure would bé necessary to ensure that every .mdustl"ml
coricern which has the necessary facilities does take in men for training. The
Government. should endeavour to seeure facilities for at least 200 men for ad-
vanced training and for about 500 for foremanship training.

In addition, in every contract entered into by the government for the pux-
chage of industrial machinery, plant and equipment from foreign and Indian
firms there should be provision in the terms of purchase for the training of &
suitable number of Indians in the workshops of the firms.  This measure will
belp to open up another useful line of training in Industry.

1t:may be mentioned here that the various concerns, such as the railway
workshops ‘and laboratories, ordnance factories and high explosive factories ete.
which are under the direct administration and control of the government should
be asked to take in men for training to their utmost capacity, so that these
could supplement the facilities available in private industrial concerns. The
Railway workshops and laboratories constitute in fact an ideal training centre
for scientific workers in all problems relating to railways and we should not
fail to- utilise the existing facilities for sueh training of men, who would be
required in large numbers to man the railways in the near future. Thére are
at present six State Railway Laboratories arid 10 Workshops- in India where
all kinds of chemical, metallurgical and allied problems are dealt with. For
want of efficient technical advice aud help, the seientific officers incharge-of the
haboratories are now kept busy mainly- with routine analytical work although
thess men are competent to undertake regearch work on any railway scientifie
problem dnd aléo to train up others i the line. In order, therefore, to utilise
fully the facilities available in our State railways, both in regard to men and
materials for purposes of giving impetus to railway scientific research -and the
training of a scheme of Railway Scientific Research should be taken up imme-
diately. A Chief Railway Scientific Officer or Director of Railway Scientific
Research should be.appointed to work out the details of the schems and carry
it ont. In its essentials, however, the scheme should envisage research and
training on the following problems: (1) Heat treatment of metals; (2) Corrosion
and wear of metals; (8) Boiler feed metals; (4) White Metal and other non-
ferrcus alloys; (5) Foundry Moulding Sands; (8) Refractory = Materials; (7)
Oils, Paints and Varnishes; (8) Quenching Oils for tempering; (9) Reclamation
of Qils; (10). Hot boxes; (11) Qilless bearings; (12) Reclamation .of Metals;
(18) White Metalling ‘procedure; (14) Fatigue failure of Metals; (15) Welding
of rails; (16) Economy on coal consumption; (17) Coal-dust briquetting; (18)
P?%t d\lxty cast iron; (19) Manufacture of Malleable cast iron; (20) Manufacture
of Steel.

An eminent and experienced railway scientist should be selected for the
postof Director for Railway Scientific Research in consultation with the Couneil
of Scientific and Industrial Research and in addition four qualified Deputy
Dlrectgrs to. be incharge of the following four sections: (a) Fuels; (b) Metals;
{e) Bo'xler water; (d) Lubricants, Oils and Paints should also be appointed.

This scheme of reilway research on the Indiax Railways can easily take in
200 scientific workers, who would be suitably trained in Qifferent railway
laboratories and workshops. No additional expenditure for buildings or for
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bousing the training centres would be required as these can be ':onveni.ent!y
done by individual railways as and when required by the Directer of Railway
Research.

Training in industrial concerns could be best provided br selecting suitable
men and assigning them to the various factories. The s:lected men ghould
be_given attractive stipends and should be placed under tk s top technical execu-
tives of the gencerns—who should be well qualified a.d experienced in their
respective fields——so that they may receive the besy .f attention and training.
Advanced technical training should as far practicalie include research train-
ing algo in the factories, which have facilities for #.ch work,  After the neces-
sary training, most of these men will fill the existing, gaps in respect of techm
cal personnel required for manning the industrie, and in suitable cases for
technological research in the research laboratori.s of the Council of Secientific
and Industrial Research and the Industry

PFinancial agpects of the scheme.—Both capital and recurring grants would
be required to give effect to the recomme.dations made in the present scheme
of training of scientific and technical personner. The former would largely
be in the form of studentships or scholarships for the trainees; and the latter
for the purchase of additional equipment etc., especially in the post-
graduate departments of universities. 1t may be proposed that the value of
gcholarships in universities and special institutions should be about Rs. 100 p.m.
and in industrial concerns Rs. 100 and Ras. 75 for advancéd shd foremanships
teaining, respectively. The capital grant that is to be made to the universities
depends on the actual needs of the universities in the immediate futvre to pro-
vide training facilities for additional men and will vary from university to univer-
sity sinee some universities have to start post-graduate departments on the
requisite seaie. Tt may, however. be proposed that the universities which have
to start post-graduate departments should receive a lump suin grant of Rs, 5
lakhs and a proportionate recurring grant for the creation of professorships,
readerships and other tutorial staff and to meet their expenses. Aa regards
the universities which have already research departments, a general equipment
grant of Rs. 2 lakhs for each university and a recurring grant of 20 per cent. of
the university’s present annual expenditure mav be made. All tha arants pro-
posed will be in addition to the scholarships and studentships which the govern-
ment has to institute. Since many of the industrial concerns are already in a
favourable position in respect of training facilities large sume of monay, it ie

expected, would not be required for ecapital or recurring expenditure in these
places,

T}le foua'wing statement indicates an approximate estimate of the grand
required during the next 12 months for this part of the training programme.
A. Recurring.

1. 8cholarships for résearch training and advanced study in uni- Ra,
vergities and speeial institutions - (Non-Government) Ttoal
No. 250 ; Value Ra. 100 sach . . . . . . 3 Iakhas.
2. Scholarships for advanced training in industrial concerns :
Total No. 300 ; value Ra. 100 each . . R . 3.8 lakhs.
3. Scholarships for foremanship training in industrial concerns : .
Total No. 500 ; value Rs. 75 each . . . . . 45 lakhs.
4. Crention of professorships, Readerships, ete. in universities 20
Readerships, 20 Professorships, and 40 Lecturerships . . - & lakhs,
5. Recurring expenditure miscellaneous for universities and research
institutions . 8 -00 lakha.

6. Research Scholarships for training in the laboratories of the Couneil

of Scientific & Industrinal Research; Total No, 20;

value Rs, 100 each and recurring expenditure . . . 0-35 lakhs.
7. Scholamships for Railway Scientific Research Schemne. Total No. 200 ;

value Rs. 100 - . . . . . . . 2-4lakhs.
8. Director of Railway Ressarch an Re. 2,500 p.m. & 4 Deputy Diree-
tors each on Ra, 1,500 pm.". . . . . . . 1-0lakhas.

Total . 2785 lakhs.

———r i i
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B. Capital.
1. Capital grant to Universities for starting post-graduate depart-

ments 8 Universities Rs. 5 lakhs each . . . . 30 lakha,
2, Capita) grant to existing post-graduate departments of Univer-
gities 9 Universities, Rs. 2 lakhs each . . . . . 18 lakha.
3. Capital grant to research institutions
{Non—Govt.) 7 institutions . . . . . . 12 lakhs,
‘ fotal . 80 lskhs.
Capital jrant . . . . . . . . . . 60 lakhs.
Recurring grant . . . . . . . . . . 27-87 lakhs.

Nore.—{As regards hostel accommodation for the additional trainees in Universities and
special institutions, and also buildings for the expansion of University post-graduate depart-
‘ments it has been found that this need could be met from the funds (about Rs. 75 lakhs) pro-
posed to be spent by the Education Department in the immediate future on a general expansion
.and strengthening of the existing Universities and other educational institutions. The question
.of accommodation for trainees in industry, however, should be taken up with industrial concerns,
individually and satisfactory arrangement arrived at).

Other Special Measures.—After an extensive survey of the existing facilities
in the dountry the Industrial Research Planning Committee of the Council of
Scientific and Industrial Research has made some farreaching . recommend-
ations for the organisation of scientific and industrial research in India on the
hasis of a 5 year plan,  Of these, the following four recommendations are of
«pecial significance in the present context of research training.

(1) Settivig up of & net-work of National Research Laboratories.

(2) Block grant of Re. 6 crores .from the Centra]l Government (spread over
-, period of 5 years) for the establishment of National Laboratories 'and for

vroviding funds to universities and special institutions for research in all scien-
«es and technologies.

(3) Annual recurring grant of Rs. 1 crore from the government for ensuring
the continuity of research activities on a progressive scale.

(4) Levy of & statutory cess (1 /16 of 1 per cent) on Industry on the basis of
industrial production or as a small surcharge on income tax so as to realise

=t least Rs. 1 crore for supplementing the grant from the Government for
wesearch.

(n-ag-muchyas the above recommendations will give immediate impetus not
only to the expansion of facilities in the country for scientific and industrial
vesearch but also to the out-turn of scientific manpower they should be given
<ffect to. The question of levy of cess on Industry has been under the com-
sideration of the Department of Industries and Supplies but urgent action in
the matter should be initiated. The Council of Scientific and Industrial
Research being the Central Organisation responsible for the development of
vesearch in the country, should be provided with the capital grant of Re. B
erores (spread over 5 years) and the recurring grant of Rs. 1 crore in addition
tn the proceeds of the cess to carry out its various plans for research develop-
ment.  In addition to the establishment of new laboratories and the financing
~ research departments of universities and other institutions these plans include
some of the essential features of research training envisaged in this schfme.
"[‘he_ present scheme in ite entirety can also be adopted and carried out, ex-
‘veditiously by the Council in view of the fact that the Council and its Advico
Yodies constitute th.e best existing machinery for the implementation of the
vroposals of the training scheme, In the event of the decision to give effect
to the recommendations of the Industrial Research Planning Committea alon
the above lines no separate grants (as shown in pp. 7-8) apart from thosge

virory
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recommended by the Industrial Research Planning Committee
necessary. . )

Summary of recommendations.—(1) For an immediate increase in the:
supply of scientific manpower it is necessary to tap the existing universities,
special institutions and industry by creating adequate facilities in these places
for advanced research and training.

(2) The target of increase under the existing circumstances should be at
least 250 trained men for scientific and industrial research, 500 men (advanced
cadre) for the manning of the industries including the state railways and also
for industrial research and 500 men (foremanship cadre) for the industry in the
next 12 months.

(8) Such facilities as are to be created for the above purpose, should largely
pe in the form of grants to universities and special institutions for instituting
post-graduate. research scholarships or studentships on -a generous scale, pur-
chase of equipment, opening of post-graduaté research departments in. the
universities, which do not have sny at present, and for the creation of Professor-
ships and Readerships in some of the universities,

(4) The government should sanction a capital grant of Rs. 60 lakhs and a
recurring grant of Rs. 27-87 for this training scheme.

(5) The recommendations of the Industrial Research Planning Committee-
relating to a block grant of Re. 6 crores (spread over a period of 5 years) and
& recurring grant of Rs. 2 crores for the organisation of scientific research shouvld
be implemented and the grants placed at the disposal of the Council of Scienti-
fic and Industrial Research for the immediate purpose of expanding research
and training facilities in the country.  If this is done, no separate grant as:
recommended in (4) need be made ghice the Council of Beientific and Industrial
Research would then be in a position to implement the main features of the

present scheme.

(6) Bome kind of legislative measure should be enforced whereby it becomes:
incumbent on every established industrial concern in the country to provide
for technical training to qualified young men, notwithstanding whether the
personnel thus trained would be required by the concern or not. Government:
should also arrange for expanded facilities for the industrial training in such
places as Railway Workshops, Ordnauce and Bxplosives factories, and other-
concerns, which are under their direct control.

(7) The import of equipment for any research or sducational institution-
should be given the highest priority and the government should endeavour to-
secure from abroad whatever equipment the institutions concerned fail to.
obtain themselves.

(8) A scheme of railway research and training as outlined in this report
should be taken up in order to provide facilities for the immediate training of:
st least 200 workers in the existing railway workshops and laboratories. '

would be



Institution

1. Indian Institute of Science,
Bangalore,

2. Bose Reaearch Institute,
Caloutta,

8. Tata Institute of Funda-
mental Reasarch, Bombay.

4. Foreat Reeearch Institute,
Dehra Dun.

5. Imperial Dairy Research
Inatitute, Bangalore.
8. Haffkine Institute, Bombay .

7. Biochemical Standardisa-
tion Laboratory.
8. Nutrition Research  Inati.
tute, Coonoor and Shillong.
9. Cotton Technological  La-
boratory, Matunga.
10. Geological Survey of India .

11. Indian Association for the
Cultivation of Science.

12. Provincial Industrial Re..
geatrch Laboratories.
13. Lac Research Institute,

Ranchi,
14. Jute Research Institute
15. Laboratory of the Indian
Academy of Sciences

18. Ordnance Laboratories

17. Directorate General
Observatories (at
places). -

18. All-India Radio .

19. Govt. Test House . .

20. Sericultural Research Sta-
tion, Kollegal and Govemn-

of
various

ment Silk Institute, Bhagal- .

pur. _

21. Metallurgical  Inspectorate,
Tatansagar.

22. Inspectorate = of Military
Explosives.

23, Survey of India .

24. Mathematical
Office.

25, Civil Aviation Directorate
26. Posts and Telegraphs Dept.

Instruments

Workshops and Laboratories.
27. Zoological SBurvey . .

39
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Marine Biology, Museum

AdditiOna‘
Bumbey-
; of
Subjects workers
who may:
trained

General and Applied Chemistry, Industrial Fer. 30
mentation, Bio-chemistry, Otganic Chemistry
with particular reference to Pharmaceuticals
and Drugs, Physics, Electronios, Chemical En-
gineering, Internal Combustion Engines, Com.
munication and Electrical En?inaeﬂng, Aero-
nautical Engineering and Metallurgy

Nueclear Physics, X-rays and Ultrasonics, Plant 13
and Anima] Physiology, Biophysics, Bioche-
mistry, Anthropology and Racial Biology.

Nuclear Physics, Cosmic rays and Theoretical 4
Physics,

Wood technolo%y, Wood Chemistry, Paper and 12
Pulp, Minor Forest Products, Botany, Bio-.
chemistry.

Dairy and Dairy Chemistry, . . 8-

Sera, Vaocines, Anti-toxins, Pharmaceuticals and 10
Drugs, Antibiotics, Biochemistry, Pharmacolo-
gy, Organic Chemistry, Bacteriology.

Biologiosal evaluation, Biochemistry, ‘Pharma. 5
cology. i :

Nutrition, Biochemistry . 8

ngai_cs and Chemistry of Cellulose and Textile b

res.

Geophysical prospecting Mineralogy, Mineral 12
analysis,

Crystallography, Magnetism, X-rays, Spectros- 8
€O .

Industrial Research . . 5

Lac and Lac Products ' . . . 5

Jute and Jute Products . . . 5

Mineralogy, Spectroscopy, Crystallography 8:

Ordnance and Military Stores, Testing and Re. 200 - .
search.

Meteorology, Physics of the Upper Atmosphers.

Solar Physics and Seismology. PP sphere. 26
Communication Engineering . . . . 1¢
Testing of raw materials and finished products 15
Sericulture and silk spinning, weaving and dyeing 5
Metallurgical Research and Testing . 5
Research in plastics, Testing and Explosives and 4

other defence chemicals.

Trigonometrical, magnetic and other surveys, 10
Geodesy.

Mathematical, and Physical Instruments and 5
Accessories.

Communication Engineering . . 10

Tele-communication . . 20



1 2 3
28. Botanical Survey, . . Botanical Museum, Botanical Gardens and Cin. (]
chona and other alkaloid-bearing plant cultiva-
tion.
29, Cantral Waterways, Irri- Dam construction, Power Projects Irrigation, Navi- 12

gation and Navigation Com. gation, Hydro-dynamics.
msegion and Waterways ex-
pertmental Station e tPoona.
30, Public Worke Department Structural, Highway and Irrigation, Engineering 15
of Central and  Provineial and Degign.
Governments.
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CHAPTER II

Programme for provigion of facilities for education, training and research for
engineering personnel which can be initiated within the next six months.

BY
A. N. K=o081A

———

The two main handicaps at present are lack of equipment and shortage of
professors, The shortage of college and hostel accommodation ig yet another
bandicap but of lesser significance,

'2. We have to consider engineering training under three categories:

(a) Engineering officers.
(b) Engineering subordinates and draftsmen.
{¢) Technicians,
The number required under each of the categories (b) and () will be three

to four times that under category (as). A balanced scheme of training must
provide for training to the required extent under each category.

8. It will take some. time before our long term plans can be implemented.
In the interval—and this is the period of emergency—there is urgent need
for increasing the output of technical personnel from ecolleges and achools.
These needs can be met in the following weys without- lowering efficiency.

(i) The course of training at the engineering colleges and schools should
be reduced by curtailing vacations and introducing additional hours of teach-
ing. This was followed with success at the Thomason Civil Engineering
College, Roorkee, as a war measure,

(ii) Double shifts and evening classes should be introduced in colleges,
schools and research laboratories, wherever possible. Professors should be
required to put in more hours of work during this period of emergency and
given additional pay for this additional work,

It may be argued that the professors, lecturers and demonstrators have
already too many hours to put in during the week with the result that they
have little time to devote to advanged studies, or research. It must, however,
bs recognised that, as conditions stand at present in India, only a very
limited number of professors and lecturers care to devote time to -advanced
studies or to carry out research. Most of them find these spare hours
hanging heavily on them which they try to fill up with “bridge”” and other
futile social functions. In th& nation’s hour of need, these superfluities
mus’ go, spare hours put to useful work and the teaching staff asked. to
devote more time to teaching work and train more students. Those among
thern who are genuinely desirous of “pursuing advanced studies and research
eheuld be given full opportunity to do so. When the emergency is over more
and more professors will have more and more free time for research and
advanced studies. ‘ ’

It is. pointed out that while the preparation of a lecture takes some con-
siderable time, the delivering of the same lecture to two classes instead of one
will not take more than an additional hour or so. In other words with a few
additional hours of work per week on the part of each professor a large num-
ber of additional students can be trained. With the arrangement of double
shifts, if adequate. sdditional teaching staff can be made available. the same
aecommodation and equipment will suffice for -teaching the additional pum-
ber of students. In this way the out-put of students can be considerably. in-
ereasec! if not actuslly doubled without much additionsl cost. High standards
must, however, be maintained at all times and quality must no¢ be sacrificed
for guantity.
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(iii) Engineers in Governmen$ and other services should be encouraged
-md, where necessary, required to devote soine of their time to delivering
¢pecialist lectites i the engineering colleges and schools in subjects in which
they have spediat knowladge.

The Heads of the Departments or Organisations concerned should nomi-
aate suitable officers and subordinates for the purpose, each one of whom
should be given s suitable honcrarium for this additional work.

For ivstance, officers in various engineering services, namely, irrigation,
hydraulies, buildings and roads, railways, water supply, agriculture, electrical,
mechanical, aeronautical, chemical, industry, ete., should be called upon fto
deliver a series of special lectures in these subjects, the basic ground work
for which will remain the concern of the regular college professors and
lecturers. This ‘will relieve strain on the college professors and set some of
their time free for training additional students or for research. To the
students i will bring the benefit of latest ideas and a knowledge and appre-
ociation of the up-to-date developments in the various fields of engineering
activity.

Bimilar remarks would apply to the Research Officers and Research Aasist-
ants serving in the varioug Government and otber Resedrch Organisations,
loeateq within reasonable distance of the engineering institutions.

(iv) Government should make arrangement in the various Government.
Departments, Research Stations and Industrial Undertakings, for the compul-
gory training of students at various stages of their career in the colleges and
schools for a period of one year after they qualify. The Departments and
Organisations concerned should be required to give special attention to the
training of these students as practical training is of the utmost importance
both to the car}i],ida‘tes and the Departments and Orgsnisations in which they
are to serve. All such trainees should be given a stipend during the period
of training. Quarterly or six-monthly reports on the work of these trainees
should be submitted by the trdining officers to the Heads of Departments of
Government or other Organisations. At the end of the training period, &
copy of the final training report on each trainee should be sent to the Prinei-
pal of the College concerned.

(v) To save time on preliminaries in Technical Institutions,’the many Arts
and Beience Colleges and schools may be encouraged to give a certain amount
of techrical and vocational bias in their scheme of education.

For instance, in the high schools the curricglum in the Senior classes may
melude subjects such as mensuration, drawing, elements of mechanics,
surveyin;, ete., and some vocational training such as -masonry, carpentry,
gmithy, ete. Bimilar technical and vocational work including radio science
and practice should be introduced in the intermediate and degree classes.

(vi) In order to meet the greater demand of engineering subordinates a
greater number of engineering schools should be opened. Repid progress in
this direction should be possible by adding engineering classes to the many
Aré: and Beience Colleges spread all over the country. Common subjects like
Méthematies, Chemistry, Physics, ete.]” the Engineering students could read
witt: the Bcience students, For technical subjects they may have separete
lertures and separate teaghers should be employed for the purpese, This will
vory congidetdbly reduce the number of additional téaéhers and the amount
of additienal équipfnent fequired for the purpose. Buocessful expefiment on
thiese lined was cartied out fof many years in the D.A. V. College, Lahore.

(vil} A riew ergtiverifig college afid at lemst one engindetifig sehool shiauld
be set up in East Punjab af Amritdar, Jullundur, Ludhiana or Ambals., Bl
undil such imes as this can be done, the Thomason Civil Engineerifig College
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should admit the required number of students from the Punjab. Similarly,.
8 new engineering college should be set up in East Bengal.

(viiij The Jadsvpur College ab Caloutta should be expanded.

(ix) Government should take over certain private engineering schoolg and
with suitable additional staff and improvements in equipments and mccommo-
dation arrange to #raif-engineering subordinstes on well established standards.

(x) In order to maintain uniform standards of teaching throughout the-
country the All-India Council of Technical Education specify the minimum.
equipment required for institutions of various categories. Iurther to make-
sura that the out-put of students is not increased at cost of efficiency, outside-
examiners should have a hand in the college final examinations.

(xii) All Engineering Institutions in the country should be open to candi--
dates from all over India, irrespective of the province of origin of the candi--
dats or the province of location of the Institution.

Students from Indis can seek admission into any of the British, American
or Xuropean Universities but in India students from ome province are debarred’
from seeking gdmission into the Engiheering Colleges tnd Schools located in
sny other Province. This practice iz against the best interest of the country,
a8 apart from engendering provincial exclusiveness, it leads to non-uniformity-
of teaching stendards and prevents the impact of talent from different pro-
vinces so necessary to bring out the best in our young men.

(xiii) The four regional Inmstitutions on the model of the Massachussetts-
Institute of Technology should be set up with the lenst possible delay.

(xiv) The remuneration of professors should be given the most careful
consideration ahd must be a¥ par with other services in respect of pay scales
ahd prospects. If we want to maintain high standards in teaching and aim-
&b tuming out high cless students, we must have the best men as professors.

4. T sm meking no épectal recommendations for immediate improvement
in research facilities, as in the Ceéntre as well as in many Provinces and’
States large Engineering Research Institufions are slready in the course of
being set up. Because of the difficulty of obtaining adequate equipment,
this work cannot be appreciably accelerated. These research stations will’
deal with all matters relating to hydraulics, navigation, hydro-electric power-
development, buildings, roads, soils, materials of construction, geology,.
seismclogy, hydrology and various other subjects.
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CHAPTER III

Measures wWhich can be implemented during the next six months for speeding
up education, training and research in agriculture and allied subjects

By J. N. MuKHERJ]

The Bub-Committee of the Scientific Man Power Committee has been

asked to suggest measures which should be put into immediate operation with
o view to achieving:—

(a) the immediate improvement and expansion of facilities for gcientific

and technical tfraining in Indian Universities and special insti-
tutions, and

(b) the promotion and development of scientific and technical research,

Since scientific and technical training and research are closely linked, it
has been found convenient to treat them together.

In considering what should be done, we must first have some idea ag to
the- existing facilities and the annual output of trained men in the different
branches of- agricultural science and husbandry, forestry, fisheries, and the

botanical and zoological survey organizations. The information available is
given in Annexure II.

Unfortunately, the information is mesgre and incomplete. The matter
has, however, been taken up by the Main Committee. The information should
be collected within the next thres months so that more definite recommenda-
tiors can be made within fhe next six months, '

The Agricultural Colleges.—The standard of teaching in the agricultural
-colleges ia very variable and on the whole, of rather low quality; this is parti-
oularly true in those cases where matriculation is the minimum qualification
sof admission. The acceptance of thig standard for the new Central Agricul-
tural College is regretted. In Great Britain where the standard is generally
congidered to be higher than in this country, it has been found by the Loveday
‘Committee on Higher Agricultural Education in England and Wales (vide
#hair report publiehed in 1946, extracts given in Annexure I) that the standard
requires to be raiséd further and they have recommended that completion of
the first two years of the Honour’s Course (corresponding to Part I of the
“Tripos) should be the minimum qualification for the Bachelor’'s degree in
Agriculture, which itself iz a two years’ course.

A gerious drawback in the present set-up is that crop and animal husbandry
are divorced from each other. This i s mistake, especially in India where
the prevailing system of farming is essentislly one of mixed farming. Degree
courses in Dairy Science and Veterinary Secience are not available at all in
India The Indian Dairy Research Institute however, offers a 15 month post-
gruduate ‘diploma course in the former subject. and the Indian Veterinary
Research Institute gives short courses in veterinary science.

A reference to the extracts from the Loveday Committee’s report will show
that different courses of studies are required for the training of agricultural
graduates for different types of agricultural work, e.g., for agriculture, for
horticulture, for practical farmers, for husbandry work which naturally deals
-with both crops and live-stock, for advisorv work and for agricultural research.
At present we have only ome type of training and as stated above, with
different standards. Although in some cases some alternafive subjects are
offered at the M.Se. (Ag.) stage, it is neither sufficient to cover the essential
range of subjects nor is the standard at all adequate. Dr. A, B, Stewart has
also explained in his report to the Indian Council of Agricultural Reseam}x
the reascns for starting with graduates in pure science for training in the agri.
cultural seien¥es.
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There is also @ pressing need for the study and development of agricul-
tural economics and agricultural engineering which are very much neglected
subjects at present. Since agricultural economics is concerned with the busi-
ners side of farming and farming is essentially a business, the agriculturak
economist ishould be associated with all agricultural aetivity. Agrieultural
enginzering also plays an essential part in agriculture but mechanised methods
and machines and implements have to be adjusted to Indian conditions.

Besides an increase in the number of courses taught there is necessary for
supplementing courses open to students. For example, a soil scientist work-
ing with minor elements must have some knowledge of plant physiology, and
a plant physiologist working on nutritional problems needs to possess a know-
ledge of soil science also. Facilitieg for training in'many specialised branches
are absent. Our present system iz too rigid and there is no provision for
meeting requirements of the kind just referred to. Another lacumng in the
present courses in agriculture is that sufficient stress is not laid on acquaintance
with actual agricultural practices of the country. Agricultural - graduates
should be apprenticed for one year to farms and provision should be made to
enable them to get a first-hand knowledge of the life of peasants and their
agricultural practices; and a. certificate given to the effect that they . have
completed this period of apprenticeship satisfactorily —This should be made
an essential qualification for appointment.

In India there is at present no provision for effedtive advisory work. Men
who are to undertake such work require special training and the agricultural
colleges should provide for this type of students also. (The basic training
necessary for advisory staff has been outlined in the Loveday report).

Besides the  training of those intending to serve as scientific officers and
research assistants,. or:as sdvisory staff, it is necessary to consider the train-
ing of agriculbural technicians and fieldmen or kamdars who constitute a large
and necessary class of staff at farmg and for assisting those engaged in exten-
sion work. According to the report of the Agricultural Eduecation Committee
of the Central Advisory Board of HEducation (1944), 20,000 kamdars will be

required during the next 10—15 years for the Central and Provincial Agricul-
ture Departments.

A regular system of training is necessary for these agricultural technicians,
fieldmen or kamdars go that-in addition to practical training they may have
understanding , of the elementary scientific principles underlying agricultural
practice ¥nd so prove to be efficient workers instead of forming merely a class
of inefficient labour, ag many of them tend to be at present. This training
should be given by the Agricultural schools and colleges.

The d-fects which have been pointed out may be attributed to the initial
low standard of the studemts—admitted (especially in agricultural colleges
whers matrioulation is the requisite qualification for admission), the difficulty
of study in a foreign language, the low emoluments' of the teachers, lack of
leisure for the teachers to do research, inadequate library and .laboratory
facilities, poor equipment and insufficient personal attention to students aris-
ing mostly "from inadequate ‘personnel ' for training. Modern ' agricultural
geiense is a complex and highly developed subject, and  requires - adequate
equipment and highly trained teachers if proper instruetion is to be imparted
to etudents.

Varions estimates have been made of the number of- agricultural graduates
which will be required in the next few years. According to the estimates in
the Kharegat Memorandum, the Indian Unjon comprising 177 districts will
require for extension work in the Provinces, 44 Assistant Directors; 176
Superintendents, one for each district; 1,056 inspectors, one for each tehsil;
5,980 agricultural supervisors, one for each cirele; and 81,400 Fieldmen, ons
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for each union. The Agricultursl Fducation Comamittee of the Central
Advisory Board of Education ‘egtimated that for the development of sgricyl-
tural and animal hushsndry in the whole of India during the mext 10 to 15
years, 800 gazetted officers, 15,000 graduate Assistants, 10,000 non-graduate
Asgistants, 20,000 field assistants will be required for the agricultural depart-
anents and 550 gazetted officers, 4,000 inspectors (graduates) and 20,000
stockmen will be required on the animal husbandry side. For the extension
of promising results of research to the cultivator’s fields, the technical pep-
sonnel required as recommended by Dr. A. B. Stewart, will be 1282 field
-experiment assistants (basic qualifications, graduates of agriculture) at the
rate of seven for each district; 1232 soll surveyors at the same rate; and 170
statisticians at the rate of one for each district. These figures are for the
Indian Dominion only. The requirement of trained persébnnel for the Central

Institutes have been discussed later.

Compared with the anpual output of graduates, which was about 270 and
dicentiates which wag about 290 in 1039-40 (later figures not available), the
numbers given in the preceding paragraphs require a very large incresse in
the output of agricultural graduates and of men trained for agricultural
research.

Th: question is how an immediate increase in number can be achieved.
Although it is not possible to give an estimate of actusl increase in numbers,
one way is to introduce a shift system so. as to utilise fully the existing
laboratory facilities. This will, however, mean that the number of teachers
will have to be increased. To provide for thig and for additional accommoda-
tion and equipment which may be necessary, the Government should make
bloe grants. It should also be pogsible to establish a Faculty of Agriculture
Jn meny universities where this has net been done. Much of the training can
be given immediately and eeonomieally and also supplementary faeilities
-should not be diffieult to arrenge.. In order that an estimate of the sums
.aetually required and of what ean be done immedistely to secure diversi-
fieation cf the regular courses of studies and intveduction of supplementary
ieourses may be obteined without delay, the Beientific and Technical Man-
power Committee should arrenge thed séme of its members may visit the
-different centres for personal econsultation with the Universities, Heads of
the (lolleges and Institutes concerned, and make their recommendations
‘befare the end of three months.

The aectio suggested sbove is in respect of immediate needs only, but
it would, however, help the formulation of long-term plans. For securing &
balsmeed development of agricultural training, keeping in view the considers-
‘tions which have been discussed above, it is essential thet a Council of
Agricultyral Eduestien on which both the Cenire snd the Provinces are re-
Presented ghoyld be immedistely established. It shiould net be unwieldy in
size gnd consist of representntives of the Central Deperbment of Agriculture,
the Universities, Agricultural Colleges, Provineial Departments of Agricul-
ture end the Central feaining institutes. The Couneil should be able to syb-
mit itz repors en the short-term aspeete within the next six months.

Ancther immediate necessity is the establishment of farms with a mini-
mum of equipment in each region, charastérised by distimetive climatic and
s0il cond'tions. Some of the existing experimental stetions amd smaller farms
muy be developed for this purpose, but many will have to be located in mew
eites. The evolution of suitable cropping systems and correlated .soil-crop
managemeat, which will improve and maintain' soil fertility, give an over-sll
optimum viglds of crops over & long time and meet local regional and national
needs, should form one of the major items in our policy of agricultural research
?nd. development. In view of the many Commodity Regearch stations and
institutes whish des} only with the needs of particular crops as distinct from
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a cropping system characteristic of soil and climatic regions, it is necessary
to consider immediately how the Commodity stations could be fitted into the
objective mentioned above. Research and Develognfent in sgriculture are
intimately connected and to ensure their balanced development a conference
of the Directors of Central Research Institutes, and of Commodity Stations
snd representatives of Provincial Departments of Agriculture in charge of
rescarch should be called to copsider scientitic aspects and evolve a plan of
development of resesrck, 2xtension and advisory work,

Universities, —The universities constitute the main source of supply of
science graduates and I1.Sc’s required for specialisation 'in special branches of
science including the agricultural sciences; and it is to the universities that we
must Jook for an increase in the output of such trained men. The remarks
already made about the variability and low standard of teaching apply in
sume meassure to the universities also, Besides expansion of what is being
done at present in the way of training, it is necessary to effect improvement
both in the variety and the standard of the subjects taught. An aspect of the
development of wcientific training which requires immediate attention is the
desirability of introdueing something like the ‘unit’ system prevalent in the
U.8.A. This will ensble 8 greater flexibility in the choice of subjects for
dogree courses &8 slso for .supplementary courses of instruction.

Mgny branches of science are neglected or even .entirely omitted. For
exminple, most universities teach Botany but this is done in a general way
and systematic botany is not given proper aftention. The science of genetics
which is so important for a proper study of living things, if taken up at all, is
finished m four or five lectupes. Numerous such examples could be given.
The result is that studepts who are sdmitfed for posteraduate courses in the
agricultural sciences such as plant breeding, plant pathology, agricultural
entornoingy, ete., do not possess adequate basic knowledge necessary and
{eaching has to be started from the bottom with the natural result that the
stgndard of training cannot be raised.

Ag ip tle cpse of the agricultural colleges, action which may be taken
immedistcly to incresse the oulput and improve end devise the trsining is
to provide wddijiongl teschers and incresse the greats. It is suggested thap
8 blee gramt equivslent to the fetal expenditure for one yeer showld be jmme-
Qistely given 1o each universisy. They shoyld be permitied to garry over to
the next vear whet they canpet spend within the next six mepths; sueh bhloc
wwts will ensble compmehensive aehbemes to be drawr wp whick will be con-
wdcred laser in dedail

Phe memberr of the Manpower and Technicgl Committee which it has. been
recommmended should go round the agricultural colleges should visit the uni-
versities alsc ¢end meke an estimate of their possibilities of improving output
ag nise diverrification in so far as they comcern agrieultural subjeets. The
Couneil for Agricultural Edueation wil} have as one of its funetions the develop-
ment in the wmiversities of basic sciences related to agrieulbure.

Contral Institutes.—In Annexure III, a, b, c, are given the uirements
of the existing and proposed institutes gt the centre, for research and training.
The summary ot the requirements in respect of gazetted staff and technicql
non-guretted stafl is given below under the heads:—A—Agriculture. B—Animal
Hupli)mndr-y and Veterinary ‘Science, and C—Administratijye and Developraent
work,

A. Bteff.—-Gazetted—770; Technical Non-Gazetted 8,201,

Expenditure (Non-resurring).——557.21 lakhs.
B. Stoff.—Gazetted—148; Techmniea]l Non-Gezetted 605

Expenditure (Non-recurring).—579.99 lakhs.



5
¢. Staff.— Gazetted—176; Technical Non-Gazetted 196.
Expenditure (Non-recurring).—49.55 lakhs.
Grand Total: Statf.—trazetted™ 1,0689; Technical Non-Gazetted 4,092.

Expenditure (Non-réeurring).-—1182.75 lakha.

'ne estimates refer to different periods of expansion verying from 8—© years
excepting the staff required for the Indian Council of Agricultural Research
which is for one year. The numbers receiving post-graduate training in = the
C'entral Institutes and the proposed increase in the annual output thereof is
given in statement of Annexure 1I. It will be seen at a glance that it will be
difficult under present conditions o supply for a long time to come quite &~
major portion of the staff required even of the minimum standard necessary,
unless the training programme of the Central Iustitutes is speeded up in all

possible ways.

Great difficulties are being experienced in implementing the expansion
schemes of the Research and Training Institutes. These difficulties are:

(a) Difficulties in getiing suitably trained men specially in the higher cadres,
—_The main cause for this difficulty is the fact that at present scientists in this
country de not receive proper recognition. In other countries seientists are
included among the best paid men. In India, however, a distinction is drawn
between administrative snd scientific services to the disadvantage of the latter.
1f we are to sttract the best brains for scientific work, it is essential that not
only should the scientists not be at a disadvantage compared to those serving in
administrative and other spheres of work in respect of emoluments, but the
status of the scientists should be raised. At present scientists in India tend to
have a subordinate status, and steps should be taken to rectify this position. It
should be emphasised that it is not the actual amount of the salary that matbers,
but its compsrative value as compared with the emoluments paid in other
brenches ¢f Government service.

The present system of recruitment through the Federal Public Service Com-
mission is satisfactory for administrative and non-technical services. For the
scientifiz services, however, it is necessary to iake cognisance of the fact that
some of the most highly talented scientific workers do not ecare o apply for posts
advertised under the present system snd in many cases emoluments have to be
gettled within the scale by negotiation, and a method must be found by which
gervices of these men can be obtained. Machinery is also needed for the
expeditious filling up of temporsry vacancies. This can perhaps best be done
by local selection committees on which a representative of the Department and
Cemmission will be present. The existing system, therefore, requires to ‘be
made more flexible to deal with these two points, and greater liaison ghould be
established between the Federal Public Service Commission and departmental
representatives so that decisions may be taken more quickly.

Tt is necessary to send abroad men who are already working in universities
and official’ and non-official research institutes and who have the mnecessary
training and experience to benefit by visits fo important institutiens abroad
where they can see the latest advances in technique and equipment and make
contacts with leading research workers in their respective fields. The present
system of sending raw graduates abroad cannot be justified except in the case
of subjects where facilities for training are not available in this country, It.may
alsc be desirable to give a larger number of scholarships to induce graduates and
post-graduates to come to the existing research institutes in larger numbers than

at present.

(b) The second difficulty is the lack of adequate equipment, At present
facilities in regard to equipment are inadequate and out of date in most of the
scientific and technical institutions. In many of them it has not been possible
since 1089 even to replace what they had and very little upto-date equipmens is
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available. Apart from providing the finances which are required, the govern-
ment can immediately assist by making dollar exchange facilities available direct
to the industries and by removal of restrictions on the import of scientific equip-
ment. Itis one of the avowed objects of the UNESCO to help in the matter of
procurement of books, journals, apparatus and other materials required {for
research. Arrangements should be made immediately with the Indian Supply,
Migsion in America and the High Commissioner in the United Kingdom for
importing the necessary equipment., Arrangements made through official
agencies, however, tend to be slow and there are other disadvantages.
The importance of giving full scope to Indian agencies for importing and supply-
ing scientific equipment requires to be emphasised. Because of their business
interest and dealings with manufacturers abroad they can ensure a quicker
supply, fuller information and a wider choice of instruments and materials.
Government should encourage Indian agencies as with experience they are likely
to undertake manufacture of scientific instruments as some have already done.
Government may also as a matter of policy encourage the establishment of
firms undertaking the manufacture of apparatus, chemicals, and instruments
required for secientific research. Every institute should be asked immediately
what their requirements are in respect of dollars so that the total requirements
may be éstimated and early action taken to secure what is required.

{e) Buildings.—Under the present system a very great - deal of  time is
wasted in the construction of buildings even though funds have been sanctioned
and plans approved. Although, for example, addifional accommodation urgent-
ly required at the Indian Agricultural Resesrch Institute was sanctioned a long
time ago, practically no progress has been made up-to-date. Besides many items
of ordinary equipment and fittings of the laboratories for scientific work have to
be made through the C.P.W.D. and it takes unduly long time to do such work.
Under such conditions, the research worker may liave to sit idle for lack of
the necessary facilities or divert hig attention to some other item of work and
eventually lose incentive and interest.

(d) One outstanding cause of delay in progress is the time taken for decfsion
on many points relating to the staff, equipment, and work of the research insti-
tutes. Quite often many schemes urgently required in connection with greater
food production have got stuck np & various stages.

The remedy for this and other difficulties enumerated above lies in—

(1) a greater delegation of power to the heads of the research institutes;

"?) funds should be placed at their disposal in the form of a block grant
to implement programmes approved by government. The head of
the institute should further have the authority once a scheme has
been approved and funds allotted to take action he considers most
sppropriate to achieve the desired results without delay.

(8) Committees should be set up on which representatives of the Central
Public Works Department and the Finance Department will sif
with representatives of the Department of Agriculture and the
head of the institute to expedite action.

{4) Decisions on technical matters should be arrived at in fullest consulta-
tion with technical men at all stages. For any changes for ressons
of policy technical men should be taken in full confidence.

J. N. MUKHERJEE.
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ANNEXURE I
Egtreots from Loveday Committee's Report on Higher Agrioultural Education
in England and Wales, 1946
Classes of the whole range of occupations for which the system of this
agricultural education may have fo provide:—
1. The Practical Farming Class.

Farmédrs (general and specialist, including managers on the large farms);
Commercial horticulturists;
Park superintendents and head gardeners.

2. The Estate Management Class,
Landowners; Rural estate agents; County land agents; Land Commis
sioners; Rural land utilization officers.

8. The Advisory Class.
Scientific Advisers (including bacteriologists); Agriculture; husbandry
advigers; Horticultural advisers.

4. The Teaching Class.
Teachers of science and school gardening in secondary schools or county
colleges ; Farm Institute lecturers; University college lecturers in
husbandry and the agricultural science.

5. The Research (lass.
Fundamental research workers, Husbandry resparch workers,

6. The Economic Class.

Agricultursl economists (engaged in regearch, teaching or advisory work)
Farm management experts; Marketing officers.

7. The Engineering Class.
Agricultural engineers; FExperts on mechanised husbandry; Civil engi-
neers and architects.

8. The Commercial Class.

Agricultural and . Horticultural Teaching in the  University (paragraphs
17—21).—The ordinary courses in sagriculture and horticulture at present offered
by the universities are 8-yéar courses to which the student may be admitted on
matriculating or securing exemption from matriculation. The srrangement of
the courses varies amongst the different universities. Teaching of pure science
upto the Intermediate standard is essential. If one is devoted to it, the
remaining two years are not enough for the theory and practice of agricuiture or
horticulture to be brought upto & satisfactory standard. It was therefore recom-
mended that either the standard of pure science presupposed by the B8-year
course should be extended to four years.

As a good grounding in the natural sciences must be the foundation of
agricultural or horticultural study at the university, students in their one year
or two at school should give time to the study of chemistry, biology and physies
with the necessary mathematics. Universities would be justified in taking for
granted in their teaching the appropriate standard of seientific knowledge
without necessarily imposing any formsl test. This may compel
the students to stay at school till they were nineteen, which should not be

discouraged.
The improved degree courses represent the highest level at which agriculture
or horticulture can be taught, but they are materially below science honours

degree courses. More advanced teaching in agriculture or horficulture caw
best be given in' the form of graduate course designed to follow at least the
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first part of an honours’ degree course in pure science, that is to say, by twe
years’ study of pure science at honours level.

Courses Recommended.

Improved degree courses in Agriculture (paragraphs 22-28).—The specific
aims of a university course suitable for the practical man are: —

(8) to give a thorough understanding of British Atgriculture as an indus-
try and to promote thought about it by providing an education
on a broad scientific basis;

(b) to impart appropriate knowledge of the sciences, of their agricultural
applications and of the physical, biological and economic factors
by which agricultural policy and practice are determined;

(¢) to give such knowledge of British Agricultural practice, based on
principles, ag is required for an understanding of the application of
the sciences to agriculture and as a preparation for farming and
related activities.

The existing courses for a degree in agriculture have not in the main been
consciously planned in accordance with the foregoing principles. On the
understanding that each university would interpret them in accordance with
its own experience, judgment and academic policy, the details of the ordinary
degree course in agriculture as a training for the general farmer have been sect
out above.

The following courses of study are contemplated. They include existing
courses with or without modification.
List of the Courses.
1. Improved degree courses in Horticulture (paragraphs 71--75),
2. Two-year courses of less than the degree standard, in agriculture (para-
graphs 34-35).
3. Two-year courses of less than the degree standard, in horticulture (para-
graphs 76-77).
4. Two-year courses of less than the degree standard, in Estate Manage-
ment (paragraph 66).
5. Graduate Courseg—
(i) Agriculture for graduates in. science who intend to become husbandry
advisers, husbandry teachers or practical farmers (paragraph 95).
(ii) Agriculture for graduates in agriculture who intend to become hus-
bandry advisers or teachers (paragraph 96).
(iif) Agriculture for graduates in commerce who intend to become
marketing officers (paragraph 182).
(iv) Agriculture and estate management for graduates in science (law or
sconomics) who intend to become teachers or research workers in
estate management (paragraph 63).

\v) Agriculture and agricultural economics for graduates in economics
who intend to become agricultural economists (paragraph 127).

(vi) Agriculture and farm machinery for graduates in engineering, who
intend to become agricultural engineers (paragraph 142).

(vi) Agriculture, water supply, land drainage and irrigation for civil
" engineers who intend to become drainage or irrigation engineers
(paragraph 149).
{viil) Agriculbural seiences for graduates in science who intend to become
research workers or scientific advisers in agriculture or teachers
of agricultural science (paragraph 86).
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(ix) Horticultural sciences for graduates in science who intend to become
xl'%s‘ie)arch workers or scientific advisers in horticulture (paragraph

(x) Horticulture for yraduates in science who intend to become advisers

) 111(1)5())1’ teachers of horticulture or practical horticulturists (paragraph

(xi) Hortiqulture? for graduates in horticulture who intend to become
advisers in or teachers of horticulture or practical horticulturists
(paragraph 1035).

(xii) Poultry, husbandry for graduates in science who intend to become
research workers or scientific advisers on poultry problems (para-
graph 100).

(xiif) Poultry husbandry for graduates in agriculture (with a variant for

graduate in science) who intend to become advisers in or teachers
of poultry husbandry (paragraph 101).

(xiv) Estate managements for graduates in agriculture who intend to
. become rural land agents or the like (paragraph 62).

(xv) Agricultural ccoromics for graduates in agriculture who intend to

become agricultural economists or farm management experts
(paragraphs 128 and 130).

(xvi) Engineering snd farm maschinery for graduates in agriculture who
intend to become. farm mechanization experts (paragraph 148).

(xvil)) Commerce for graduates in agriculture who intend to become
marketing officers (paragraph 182).

(xviii) Bacteriology for graduates in seience who intend to become

advisory bacteriologists, dairy bacteriologists, or the like (para-
graph 90).

The Husbandry Adviser.—The training of the husbandry adviser presents
greater difficulty. It is in this branch thatv the staff employed have in the
past differed widely in the intellectual calibre and technical qualifications.
Wheress the staffing of the specialist advisory service has been governed by
the standards of the universities and colleges by which ite members are directly
employed, the general advisory service has been staffed miore or less at random
with graduates of various kinds and with holders of one or other of the uni-
versity, college of national diplomas whose standards vary greatly amongst
themselves. In certain specialised branches of husbandry there hag been, at
any rate until lately, no specific qualification. higher than a national diploma:
in the absence of any general standard and in face of practical objections to
prolonged training,.the diploma hes perforce been accepted as coustituting in
itself a sufficient qualification, in spite of informed oriticism of the short-
comings of diploma courses, especially on the scientific side. This inequality
should not be allowed to persist in the National Agricultural Advisory Service,
not only because of its need for staff of the highest quality but also because, if
it is to attract the best men into all its branches, it must offer opportunities of
a progressive career which, as the Luxmoore Committee pointed out, the old
country service failed to provide. If, as we believe to be desirable and we
understand to be intended, the higher posts in the National Agricultural
Advisory Service, which will require administrative capacity ag well as tech-
nical competence, are to be open to any member of the staff who shows the
necessary talent, whatever his specialist field, it is imperative that there should
be & common minimum standard of qualification throughout the service.

We therefore believe that the best candidates for husbandry ‘a,dvisory.- posts
are likely to be found amongsb students who have taken an initial course in
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pure science. We hope that some of them will be men who, on developing the
appropriate interests, turn over to agriculture at the end of a full honours
cburse, notwithstanding the length of the complete course of training thus
involved. A strong enough foundation of scientific knowledge would however,
be provided by the first part of the honours degree course, that is to say by
two years’ study of pure science st honours level. To either course of train-
ing two years’ study of agriculture and the agricultural sciences must be
added. It seems to us immaterial whether this be treated as a graduate course
or the second part of a four-year degree course of which pure science of
honours standard form the first part. The essential point is that two years of
agriculture are superimposed on a good honours standard in pure science.

We have considered whether it is desirable and practicable to provide
separate courses of training in the specialized branches of farming such as crop
husbandry, grassland management and dairy farming. They would obviously-
be useful and we see no reason why a university should not, if it so desires give
a specialist bias to a graduate course such as we have recommended in the
lagt paragraph. The amount of material provided by any one branch, how-
ever, that would be suitable for teaching at graduate level seems to us to be
scanty and the number of students wishing to take a particular course ab
one time might be so small as to render its provision uneconomic. As a general
rule, therefore, we think that the need for specislists in the different branches
of husbandry can best be met by men with a general training who are later
led by personal predilection to gequire special knowledge through private study
and practical experience,

For the husbandry adviser, as for the scientific adviser, any graduate course
must obviously be regarded as only part of a longer training that includes the
whole of hig probationary period. Indeed the arguments advanced in para-
graph 88 apply with even greater force to the husbandry adviser, who will be
in more constant contact with farmers and will need a thorough first hand
knowledge of farming practice if he is to carry conviction. For this purpose
the probationsry period should include attachments to advisory ' centres and
experimental farms, ag well ag opportunities for travel, particular investigation
and private study, before the probationer takes up his first post under a district
officer. FExcept for the scientist “turned agriculturist, who must needs take a
systematic course of instruction in agriculture as part of his initial training, any
formal course of graduate study should not necessarily be taken at the beginning
of the probationary period, but might well follow a spell of practical experi-
ence in the fleld. = We have already suggested that arrangements for the
training of advisory officers should be as elastic ‘as possible, and we believe that
for husbandry advisers in particular there is a fruitful field for experiment on the
Par:.tog the Ministry for collaboration with the universities and the research
institutes, '

Eesearch.—Research is the foundation of technical effciency and progress.
Advisers and teachers are in their several spheres the channels by which a
Imowledge bearing on agricultural problems is conveyed to those who can give
effect to it in improved practice: they are dependent for that knowledge on
the constant prosecution of research, ~ Research work ranges from the pursuit
of knowledge for its own sake without regard to its utility, through the investi-
gation of gpecific problems that raise scientific questions of a fundamental
character, to enquiries into matters closely related to every day practice. Agri-
3u1_t1_1ral research may for our purposes be regarded as excluding the purely

disinterested’’ search for knowledge and as confined to systemsbic investi-
gation, whether fundemental or practical, such as may be conducted by univer-
sity departments of agriculture or by research institutes under the control of
the Agricultural Research Council or the Ministry of Agriculture.
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Agricultural research demands the highest qualities of intellect and
initiative. It offers no scope for routine workers except in subordinate posts.
or the striotly scientific branches a first or good second-class honours degree
in & suitable combination of natural sciences is necessary., Bpecialised
knowledge of the particular branch of pure science appropriate to the student’s
prospective fleld of activity may be obtained either before or after graduation,
but in any case it must be brought up to the highest standard. Valuable contri-
butions to sagricultural research wcrk may be managed by scientists with no
knowledge of agricultural theory or practice, but it is clearly desirable that
provision should be made for training prospective research workers in the
sppropriate branch of applied science. The graduate courses that we have
recommended for the training of the scientific adviser (paragrapbs 86 and 104)
would be useful for that purpose. We have referred to the desirability of pro-
viding so far as possible a common training of the research worker. Flexibility is
essential and a formal course is only one way of meeting his needs at the
graduate stage. In hjs probationary period he may profitably be attached to
advisory centres or to overseas research stations, but some time must always
be spent in research under the supervigion of an experienced worker.

The ti'aining of research workers in agricultural economics and in agricultural
engineering is discussed under those general headings in the following para-
graphs.

ANNEXURE II

Statement showing the number of Passes in agricultural courses of various categories
A2 ysar sourses in agriculture—
1937-38 1938-39

Lyallpur . . . K . 5 . . . 37 31
Dhulia . . . . . L o ; . . 16 14
Dacea . . . . N 5 = ) . . 18 22
Bulandshahr . . . . < K s . . 30 a4
‘Gorakhpur . . ' 36 41

B.—Number of passes in Agricultural Degree Examination—

Name of Province 1080 1931 1082 1933 1934 1935 1936 1037 1938 1986 Total

Assam . . .. .. e . e .. .. .. .. ‘e e
Bengal . . .. .. .. o - . .. . . .
Orissa . . . .. e e e . - .. ve e
Madras . . 24 31 55 48 40 80 29 28 30 41 356
Bombay . . 67 58 .. 78 54 42 42 42 48 54 480
Q. P. . .18 9 . 24 19 26 22 15 17 22 172
Delhi. . . .. ‘e .. . . .o . ve . e
N'W.erv ' ' ' . ‘e e ‘e 2 1 2 5
U.P.. . . .. 32 37 30 50 30 55 55 51 85 408
‘Tomaz 109 166 126 238 228 174 163 158 205 242 1,809

Figures for 1989-40—Masters of Agriculture

. . . . 24
Bachelors of Agriculture . . . . 269
Licentiates of Agriculture . . . 289
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C.~—Number of Posi-graduates in Agricultural Sciences at the I. A. B. I. —
1037 1838 1939 1940 1041 1942 1943 1944 1945 1046
10 10 ] 12 10 17 13 13 10 12 2.year course. .
4 5 & 3 3 2 4 .1 9 8 1l-year course for ag-
ricultural students.
4 Plant Protection.

D.~—2-year courses in Dairying (I. D. D.)—
1937-38 1938-39

Bangalore . . . . . . . . 23 soe
. . . . . . 21

Allahabad . . '

E.—Post-graduates in dairying at the Indian Dairy Institute, Bangalore—.

1937.38 . . . . 6,1938.30

N. B.—The figures, as far as available, have been incorporated above.

F.—Statement showing Inatitutions under the Central Government, Department of Agriculture,
their present output of trained personnel and proposed output in expansion schemes.

List of Institutions Average annual out- Expected output

put

Indian Agricultural 19 post-graduate A 5 year development plan has been sanctioned
Research Ingtitute, students. for the expansion of the Institute with effect
New Delhi, from the 1st August, 1946, and when the plan

is in full swing the annual output will be 100
Agricultural post-graduate students.

Central College of P It is a post-war development scheme and when in
Agriculture, New fullswing the annual output will be 60 degree
Delhi. students per year. The eclasses will be

started in July, 1947, The first bateh will come
out in 1951.

Botanical Survey of 6 officers are trained A re-organisation plan has been sanetioned but it
India, Caloutta. annually in system- will not affect the output.

atic Botany and -
Taxonomy.
Horticultural Train- 25 students . . Nil

ing Class for Agri-
cultural Graduates
(under the Agricul-
ture Department).
Ladies Training Clags 25-30 lady students. Nil.
in Advanced Fruit
Preservation (un-
der the Agriculture
Dept.).
Institute of Fruit 24 students . . Wil
Technology, Lyall. :

ur.
Bugerior Forest Col- 30 superior officera . An increase of 26 is expected in 1949 and 60 in 1950,
lege, Dehra Dun. . the output will be 90 superior officers. Thia ig
due to the post.war expansion of the Institute.
Indian Forest Ranger 26 Rangers . . Anincrease of 65 is expected in 1949 and 95 in 1950.
. This will be due to improvement in the Rangers

College Dehra’
College.

Dun, - . .
Marine Fisheries Research | Short Fisherieg’ Some development plans are under consideration:
Station, Madras. Training Course and their effect on the output cannot be anticipat-

Indian Fisheries Research | (20 students). ed at the moment.
Station, Calcutta. :
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List of Institutions Average annual out- Expeoted output
put
Deep Sea F 1shmg sres It is not proposed to institute any regular training
Stédtion, Bombay. course at this station.
Zoological SBurvey of 4 With a view to 6btairing suitable Zoologists requir-
India. ed in connection with the future expansion of the
survey an a@d hoc scheme for training 4 candidates
in-the systematics of Zoology for 2 years was
sanctioned in 1945, The scheme is expected to
be continued for about 5 or 6 years, If the
development plans for the Z.8.1, are implemented
the output may increage to 6.
Indian Veterinary 40 post-graduate In the re-organisation scheme which is still under
Research Institute. students. consideration and which provides for additional

buildings and staff ete. the output will be about
72-post-graduate personnel,

It may, however, be mentioned that . V.R. 1,
is not primazrily a teaching institute. Its mwain
object is Research in Veterinary.

Indian Dairy Re- (g) 1.D.D.Course— In the re- -organisation scheme of the I. D. R, I.

search Institute, 25.

Requirements of various evisting and proposed Institutes at the Cenire for Research and Traini

which also is under consideration it is expected

(6) Post-graduate that provision would be made at the start for

Course—12, training out some 25 B.Se.’s (Dau-y Science

(¢} Short Courses—  personnel annually rising to 40 in subsequent
30. years in addition to the other courses.

ANNEXURE IIT

in

g
A.—Adgrioulture— Ay
Indion Agrioultural Research Institute (Five years).
Gazetted . . . . Non-recurring Expendzture w0 lakha
Technical Non-Gazetted . . . 205 Buildings - 62.00
Annugl Average . . . . 52 Eguipment . . . . 8.00«
Years).
Indmn Fuhemec Research Institute (Three
Gazetted . . 64 Non-recurring Empendzture mn lakha
Tachnical Non-Gazetted . . . 48 Capital . . . . 63.99
Annual Average . . . . 37
Inatitute for Fruit Oulture (Threo Years).
Gazetted . . 28 Non-recurring Kz pmdzmre in lakhs,
Teechnical Non-Gazetted] N 154 Buildings . . . . 10.75.
Annual Average . . . 61 Equipment . . . . 6.00
I Nelitute for Vegetabls Culture (Three Years).
Gazetted . Non-recurring Ezpenmture in lakha
Technical Non-Gazetted . S 131  Buildings . 10.18
Annual Average . . . . 53 Equipment 6.00-
Inatitute of Agriouliural Economics.
Gazetted . . . . il 9 *
TPechnical Non- Gezetted . . . 39
Agmoulmml Marketing Departmemt (Three Years).
Gazetted . . 76 Non-recurring Ezpenduure in lakhs.
Technioal Non-Gazetted . . . 20 Budldings . . . . 5.00
Annual Average . . . . 33 Equipment. . . . 9
Sm’l Conservation Units (Three Years).
Gazetted . . . 30 "o (Three Years)
Teohnioal Non-Gazestted . . . 92

Annusl Average o . . 41
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Otnithology in Relation to Agriculture {Thres Years).

‘Gazetted . . . 19  Non-recurring Expenditure in lakhs.
"Technical Non. Gazetted . . . 133 .
Annual Average . . . . 61  Capital . . . . . .59
Central Commodity Commiitees (Three Years)
‘Gazstted . . 375 Non-requrring Expenditure in lakhs,
Technical Non- ga.zatted . 2,250
Annual Average . . . . 875 Capital . . R . . 380.00
Central Agricultural College (Four Years),
Gazetted . . 34 Non-recurring E’mpendwmre in lakhs,
Technical Non-Giaztted . . . " 55 Building . . 19,00
Annual Average . . . . 20 Equipment . . . . 10.00
Rioe Researoh Institute (Five Years),
‘Gazetted . . . . 22 Noun-recurring Expenditure §.00
"Technical Non. Gazetted . . . 84
-Annual Average . . . . 21.
Zoological Survey of India.
Gazettod . 40 On account of impending constitutional

Technical Non. Ge,zetted . l. . 80 changes, the implementation of the scheme
has been held up.

‘B.—A4nimal Husbondry and Veterinary Seience.

Indian Veterinary Resoarah Institute (Three Years).

Gazetted . . . 88 Non-recurring Eacpeuduure in lakhs.
Teohnioal Non-Gazetted . . . 34 Buildings . . 32.69

Annual Average . . . . 24 ' Equipment . . . . 2.50

Anti-Rinderpest Organization (Four Years).

Gazetted . ‘ . 4 Non-recurring Expenditure inlakhs.
Technioal Non-Gazetted . . ‘ 147 = Buildings . . . . . 2.8
Annusl Average . . . . 38  Equipment . . . . 30
Bull-Breeding Farms (Five Years),
Gazetted . . . 80 Non-recurring Expenditure in lakhs,
Tehnioal Non-Gazetted . . . 250 Buildings . . . . . 200.00
Anuasl Avarage . . . 60 Equipment . . . . 50.00
Central Brsodmg Farms (Three Years).
-Gazatbed . . . Non-yeourring Empenduura in lakhs
Technical N'om-Gagetted . . . 51  Buildings . . . 65.50
Annual Average . . . . 19 Equipment . 28.00
Ezperimental Divestook Breeding Farms (Five Yeare).
Gazetted . . . 22 Non-reourring Expenditure in lakhs
Technical Non-Gazotted | . . 114  Buildings . . . « 111.20
Annual Average . . . . 27  Equipment . . . . 42,09
Oemral Animal Husbandry College (Four Y ears),
Gazetted . . E 23 Non-reourring Ewpendwtura in lalcha.
Technical Non-Gazetted . . " 9  Buildings . . . 38,88
Annual Average . . . . 8 Equipment . . . . 6.45
O.—Addminteirative and Dwelopmem Work.
Indian Ooumd of Agriculturel Research (One Year).
Gazetted . . 45 Non-resurring Ewpmdzmn in lakhs,
Buildings . . . . 25.00

Equipment . . . . 1.00



67

jmium CQounoil of Agricultural Research, Information Sesion (One Year).

_f’guetted . . . 8  Non-recurring Expendtturo
’ BEquipment . .. 1800
Quarantine Statione for plants (Thres Years).
Gazetted . . . . 80
Technical Non- ngetted . . . 160 Non-recurring . . . . 6-30
Annual Average . . . . 80
Plant Protection Organization (Three Years).
Gazetted . . . . 31
Technical Non-Gazetted . . . 31 Equipment . . . . . 1-00
Annual Average . . . . 21
Land Utilization Baard.
Gazetted . . . 5 Equipment . . . . . 1:00
Technical Non-Gazetted . . . 5
Indmn Counosl of Co-operation.
Gazetted . . . . 7 Capital . . . . . . -25

ANNEXURE 1IV.

Estimate of requirements of technical personnel in the Provinces.

A. As estimated in the Kharegat Memorandum (for extension work).

In India (Dominion) as it will be on 15th August, there will be 176 districts
taking 4 distriets for a Division—the number of Divisions comes to 44.

Rough approximation can be obtained by teking an average of 12,000 villages
for a Division, 8,000 for a district, 5,000 for tehsil, 100 for Kanungos' circle and
20 for a umnion.

) Total
Kamdar (Fieldman)—1 for each union . & . . . 31,400
Agricultural Supervisor for each circle . ! . . . 5,380
Inspector at each tehsil . - . . & £ . . . 1,056
Buperintendent for each diatrict " = . . . . 176
Asgistant Director for & Division = . : L . . . 44

B. Estimates prepared by the Agricultural Education Committee of the
Central. Advisory Board of Education, 1944,

It is estimated that during the next 10—15 years the personnel required by
Government Departraents for the development of Agricuiture aud Aniwnal Hus.
bandry will be as follows:—

Agrioulsure
Total
Field Assistants (Kemdars) . . . . . . . 20,000
Non-graduate Assistants . . . . . . 10,000
Graduate Asgistante . . . . . . 1,500
Gazetted Officers (Classes I and II) . . . . . 300
Animal Husbandry—
8tockmen . . 20,000
Inspectars (Gra.duates, of the ranlk of Vetermary Assxsta.nt
Surgeons) . . . . . . 4,000
Gazetted Officers (Glasses Iand II) . . . 550.

To enable one to consider the full 1mphcat1cms of the above programme, so
far as institutions of Agricultural Education are concerned, the nature and
length of the training required, for the different grades of personnel may also
be stated here.
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Agrioulture ~—~

Field Assistants,—One year's course at a Farm Institute which will be
located on a model farm.

Non-graduate Assistants.—2 years’ course at a special Agricultural School
or the normal course at an Agricultural High School.

Graduate Assistants.—4 years’ course at an Agricultural College or Univer-
sity.

Gazetted Officers.—A suituble post-graduate course of at least 2-8 years’
duration.
Animal Husbandry—

Stockmen and Compounders.—One year’s course partly at s Departmental
laboratory and partly at a Farm Institute, which is equipped for training in
Animal Husbandry.

Inspectors (or Veterinary Assistant Surgeons)—4 years’ course at a Veteri-
nary College. .

Gazetted Officers.—A suitable post-graduate course.

It is obvious that in order to meet these demands it is necessary to bring
into existence as early as possible a comprehensive and planned system of
Agricultural Eduecation. .

C. Estimates of requirement of technical personnel as recommended by Dr.
A. B. Stewart in his Report on Soil Fertility Investigations in India for the
Planning and Conduct of Future Experiments.

Field Experiment Aggista 1ts—7 for each district . . . . . 1,282

Btatistician—1 for each district : . 176

8oil Surveyors—~ 7 for each district : . . . 1,282

(These figures represent the requirements of the Indian Dominion only.)

N.B.—(The ultimate target should be one field experiment assistant for
each tehsil. The number of tehsils under the Indian Union will be 1,056, so
that the total number of field experiment assistants ultimately will be 1,056).

ANNEXURE V.

Extracts from the Report on Soil Fertility Investigations in India for the

planning and conduct of future experiments by Dr. Alexander B. Stewart.

General requirements.—These have been discussed with particular reference
to financial outlays, direction of research and extension work, staffing, and =
Central Agricultural Information Bureau. The need for a vastly increased
expenditure ~on agricultural research has been underlined, and attention has
been drawn to the need for distinguishing clearly between experimentation
and the question of whether a particular discovery will be profitable to agricul-
ture. An experiment cannot be expected to pay its way. The view has been
expressed that. to meet the demands of modern science as well as the demands
of extension work, the time is now ripe for the appointment in each Province
and major State of a scientist ag a whole-time director of research, in addi-
tion to a whole-time director of extension” work. It is equally important to
ensure that such directors will have adequate number of well-qualified staft
under them. There is, in the writer’s opinion a very great need for improving
the status and salaries of the staffy of agricultural departments in India. The
need for whole time field experiment assistants, who could give to individmal
experiments the care and atfention which they require, has been stressed, and
the view hag been expresgsed that in the future more attention should be given
to the recruitment of graduates in pure science to the agricultural service.
Reference has been made to the possibility of setting up a Central Agricultural
Information Bureau, which, it is considered, could serve a very useful func-
tion in helping Indian workers to keep abreast of the latest developments in
agricultural science, both in their own and in other Countries. Other points of
general importance have also been summarized under the headings -of soils,
crops, manurial experiments and cultural practices.
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Bridging the gap between knowledge and practice.—Whilst much has still
to be learned, it is essential to avoid stagnation in extension work whilst tur-
ther information is being acquired. The Indian cultivator and his soil are
badly in need of help now, and several examples have been given of points to
be borne in mind in a normal exfension work programme; although each
ameliorative measure by itself may make only a slight apparently negligible
wontribution to genersl Jmprovement their effect in aggregate may
well become appreciable. A great increase in the use of manures and fertilizers
is one of the most pressing needs of Indian agriculture especially in areas where
the introduction of irrigation has eliminated lack of water as a limiting factor
in crop growth, and the need for ensuring the return to the soil of all materials
of manurial value has been emphasized. Aftention has also been drawn to
other outlets for the extension officers’ energies, and the value of models in
propagands work has been stressed. Other suggestions have been made under
the heads of (a) Dry farming, (b) Irrigation, (¢) Commercial exploitation of
useful discoveries, and (d) Land reclamation.

Simple experiments in cultivators’ fields.—Reasons why such expériments
are necessary have been given and the objectives of such work are stated as:
(i) to find the average response to a particular manurial supplement or similar
agricultural improvement measure in a given tract, and (i) to study the inter-
action of thig response with local variations within the tract, and thereby obtain
information as a basis for making practical recommendation which would be
applicable to specific condition. For reasons-which have been disciissed, it is
suggested that these experiments should be based on districts as major units,
with sub-division on the basis of tahsils and villages. The factors of principal
importance in the planning and conduct of these experiments have been consi-
dered under the following heads: (1) Practical limitations, (2) Statistizal consi-
derations, (3) Extension of scope of crop-cutting surveys, (4) Organization of
experimental work, (5) Environmental conditions and data on soils, (6) Experi-
mental treatments and (7) Evaluation of results.

Organization of expernmental work.—I have already stressed the need for
whole-time field experiment assistants on the staffs ~of agricultural depart-
ments, and the number of assigtants available will naturally determine the
extent to which a scheme of experimentation, such as 1 have suggested, can
be undertaken in any Province or State,  As a prelude to obtaining the
necessary recruits, the first step which should be teken by responsible autho-
rities is to approve in principle the need for field experiment assistants. As
will be seen later, field experiment assistants will also be necessary for detailed
experimental work ‘at deliberately selected . centres, as distinet from
aspistants for simple experiments in the cultivators’ fields. For the
detailed experiment ~work, such assistants should be responsible to the
research officers in charge, whilst assistants for the latter type of experiments,
Whlch as indicated really serve as a link between academic research and exten-
sion work, should, I suggest, be recruited on a distriet basis and be responsible
to the Deputy Director of Agriculture who, in turn, should maintain close
contact with the research officers. If, because of other duties, the Deputy-
Director of Agriculture in & partieular district is unable to asgume responsibility
for the conduet and supervigion of the field experiment work, an officer may
have to be appointed specially for the purpose. For experimental work of
the simple type in cultivators’ fields, I suggest further that an uvltimate target
of at least 1 field experiment assistant per tahsil should be set. "The super-
vision and conduet of all field experiments on agricultural holdings within the
tohsil would be the personal responsibility of the field experiment assistant who.
in addition to making all the necessary arrangements for the laying down and
harvesting of the experiménts, sheuld also record relevant environmental details
and observations on the crop during ite period of growth, in addition to under-
taking for the agricultural chemist such sampling of soil and produce as may
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be necessary for the attainment of objective (ii) of the scheme. It is highly
desirable that the field experiment assistants should receive from the officer-in-
charge brief courses of detailed instruction on all points affecting the conduff
and supervision of the experiments.

In the interval until field experiment assistants are available in sufficient
numbers to permit of experimentation on the extensive scale which is necessary,
it is important to achieve ag much as possible with existing staffs. The extent
to which this is possible will vary in different parts of the country, but I
suggest as a first step that each Province and major State should endeavour to
carry out the scheme in at least one district. [ think it well at this stage that
all resources should be concentrated on obtaining accurate information for
individual districts, as this is likely to yield more tangible results than would
be obtained by attempting with inadequate staff to cover larger areas. The
primary need for the success of the scheme on a district basis is a minimum of
about 6 or 7 field experiment assistants, depending on the number of tahsils, and
in each Province and State I suggest that this number of staff should be
assigned to full-time work of the scheme,

Research and detailed experimental work of carefully selected centres.—The
second main type of experimental work, which should be undertaken simul-
taneously, has been considered under the following heads: (1) Objectives, (2)
Outstanding gaps in knowledge, (3) Selection of centres for experiments, (4)
Sub-divigion of experimental areas, (5) Water and manures, (8) Crop rotations,
(7) Cultural practices, (8) Other experiments, (9) Soil surveys and (10)
Laboratory investigations. »

Selection of: centres for experiments.—Reference is made to the unsuitability
of many Governtment farms for further manurial experiment work and to the
need for many fresh experimental centres. Such centres, unlike those in H(a)
sbove, where random selection has been advocated, must be carefully chosen
in the light of all existing knowledge of goil, climatic and agricultural condi-
tions in the area which the centre is to represent. A few of the more important
considerations affecting the cholee of such sifes have been outlined, and it has
been suggested that the primary selection should be based on data of the
type illustrated by the map (p. 18) showing the general distribution of soils in
India, with further sub-division on the: basis of such factors as textural varia-
fions, salt contents, prevailing cropping practices, water supply position, pre-
sent fertility levels, etc., and with ultimate responsibility for the selection of
the centre resting on the agricultural or soil chemist. Concerning the control of
land selected for such experimgnts three main possibilities have been discussed :
land on the holdings of co-aperative and willing cultivators, land on the estates
of progressive zemindars, and land which could be acquired, through the
revenue departments, for a period of about 10 years. Unduly large acreages of
land should not be necessary, as it is felt that, at this stage, more is likely to
be gained from a fairly large number of relatively small units than from a
smaller number of larger units.

Sub-division of experimental areas.—The suggestion has been made that from
the outset, the experimental area should be sub-divided into blocks and main-
tained as such throughout the period of experiment. There should, for
instance, be separate blocks for experiments on water and manures, erop
rotations, and cultural practices, as well as a block for other work, such as
Botanical investigations. Such questions as uvltimate responsibility for parti-
cular experiments, methods of cultivation and general management of experi-
ment areas, and possible experimental treatments have geen discussed under
the appropriate heads.

Soil surveys.—-It is impossible to. utilize effieiently the resources of a country
unless there is avsilable a knowledge of what the resources are and where they
are distributed, A soil survey aims at providing an inventory of a country’s
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soil resources and reference has been made to general aspects of soil survey
work in India. The suggestion is made that in the future greater attention
should be given to the systematic mapping of soils by means of field studies.
supplemented by simple laboratory duta. Results obtained in the Bombay
Province are referred to as providing an example of the practical value of basing
investigations on problems of crop produetion on the results of soil survey., For
the attainment of objective (ii) in simple experiments on cultivators’ fields, field
and laboratory data on socils are necessary, and the suggestion has been made
that consideration should be given to the possibility of earrying out soil surveys
in at least a few of the districts in which.these simple experiments are being
conducted over a 3-year period. In view of the vast acreages invplvéd and
because of lack of staff, reconnaissance mapping on the seale of 1 inch=1 mile
has been suggested. It is estimated that about 7 trained soil surveyors (with
suitable labour assistance) would be needed to map a district on this seale in
3 years, and observations have been made on the selection of suitable

districts, the methods which might be adopted and the type of information
which could be obtained. -

Soils.—Whilst there is an urgent neeéd for concentrating on practical work,
it is necessary not to lose sight of the fact that a great deal of purely scientific
work ig required in order to arrive at a correct knowledge of the manurial require-
ments and crop producing capacities of the various types of soil. Knowledge
of the soils is also necessary to ensure the success of irrigation projects, to help
in decisions regarding prevention of salinity, or methods to be adopted in the
reclamation of saline soils, and to serve as a hasis for the interpretation of the
results of agricultural experiments, the sites for which should depend meore on

the suitability of the particular soil than on the availability or accessibility of
8 given centre.

Environmental conditions and data on soils.—The foregoing observations
deal primarily with the attainment of what I have called objective (i) of simple
experiments in cultivators’ fields, 4.e., the measurement of average response in
a distriet as & whole. Objective (ii) is concerned with the need for obtaining
information which will be necessary before advice can be given on problems of
gpecific or local importance resulting from variations within the tract. Such
information can be obtained only if adequate dath on soil and other environ-
mental factors are available for correlation with the field experiment results.

Soil Data.—In Chapter I, I dealt at some length with the general distri-
bution of soils in Indis and with the more important soil eonditions affecting
crop growth. It is very desirable that as much information as possible on the
soils of the experimental areas should be acquired, for correlation with the
field experiment data, as it is only in this way that experimental findingg in
one ares can be of value to another, where similar soil conditions may obtain.
I shall deal in greater detail with fubure work on soils in section 3 (b), and at
this stage it will be sufficient to emphasize that it should be the responsibility
of the agriecultural chemist to make sure that relevant data on the soils of
the experimental areas should be available for ccrrelation with the yield data.
The field examination of the profile and the sampling of the soil of an experi-
mental area should be undertaken before the experiment is laid down, and
wherever possible, this should be done by a trained soil surveyor, who could
define the type in terms of an All-India grouping, such as that illustrated on
the map facing page 8. Where this iz impossible, the work may have o be
undertgken by the field experiment assistant, who, as already indicated, should
in any case have received from the agricultural chemist a brief course bf
detailed instruction on the field examination and sampling of soils. Each
field experiment assistant could then be instructed that, before laying down an
experiment, he ghould (a) record a field deseription and (b) take whatever soil
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samples are necessary. The latter, together with the fleld description, could
then be forwarded to the agricultural chemist who, after the necessary analyses
had been completed, could tabulate the field and laboratory date which should
form part of the experiment record.

Laboratory investigations.—Pot and laboratory methods for the characteri-
zation of the-nutrient status of soils are arbitrary, and before they can be
expected to furnish reliable information in the diagnosis of soil deficiencies,
their results must be checked or calibrated against an adequate background
of field experiment data. Particular reference has been made fo the establish-
ing of limiting values and the assessment of . the relative merits . of different
methods against the background of the field experiments which have been pro-
posed. Apart from laboratory estimations of menurial contents, it would
eppear that chief attention should be given to determinations of exchangeable
cations calcium carbonate, pH value, salt contents, clay contents and moisture
relationships as factors with a direct bearing on soil productivity. Attention
has been drawn to the fact that in India there is a dearth of modern
scientific equipment for the laboratory study of soils. There are, for instance,
comparatively few photo-electric celorimeters available for the routine deter-
mination of phosphate and other soil constituents.  Particular reference has
peen made to the value of spectrographic outfits in the study of problems of
both plant and animal nutrition, and the suggestion is made that each Pro-
vince and major State should endeavour t add as soon as possible a spectro-
graphic outfit to the equipment of its chief agricultural research centre.  Consi-
deration should also be given to the possibility of using X-ray methods for the
study of clay fractions at selected centres.

Staffing.—No less important than the appointment of directors of research
and directors of extension work for each major ares, such as a Province or a
State, is the need for ensuring that these directors will have adequate numbers
of well qualified staff under them. — There is, in my opinion, a very great need
for improving the status and salarv of members of the staffs of agricultural
departments in India. On tour, T did not consider that T was over-paying my
personal bearer, but I found nevertheless that T was paying him more than
many an agricultural graduate was receiving as a salaried member of an agri-
cultural staff. In the absence of improvements in both galaries and status 1
fail to see how it will be possible in the future-either to attract recruits to, or
indeed hold in the service, men of the mental calibre needed to solve the many
problems of agriculture.  Apart from the question of improving salaries and
status, there is also a need for increasing the numbers of both research and
extension staffs. Without exception, the provincial or state agricultural depart-
ment staffs are quite inadequate in number to permib of touching more than
the fringe of the problems requiring attention. Another factor which should
be borne in mind in the recruitment of staff, is the desirability of making
as many as possible of the appointments permanent, after a reasonable
probationary period of a few years, to ensure that the probationer
is indeed qualified for and fit to- undertake  the work required.
Short term work and temporary appointments cannot be expected to
produce contented and efficient workers. As already indicated, one of the
weaknesses of field experiment work in the past has undoubtedly been the
fsct that such work has had to be undertaken a8 an incidentsl duty by
pumevous individuals, who had many other duties exvected of them. If a
‘basis of sound information is to be built up in a reasonable time, one of the
firsy essentials is realization of the need for whale-time field experiment aswist-
ants.

One of the incidental effects of scientific advance in the past two decades
has been the need for corresponding changes in the curricula, training and out-
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look of students qualifying for degrees either in pure science or in agriculture.
A modern graduate in agriculture has of necessity to assimilate uncritically
Jnowledge on a wide variety of subjects. Knowledge of this type is of great
value and is indeed essential in many aspects of extension and general agricul-
tural work. The University or College training of such a graduate, however,
does not develop in him the critical faculty, and, except in special cases where
4 man may have s flair for research which no amount of training can ever give,
the general graduate in agriculture is not likely to make a good research worker
or experimentalist. By virtue of the more intensive training which he receives,
a graduate in any of the pure sciences has his critical faculty more fully deve-
loped and is, therefore, likely to become a better research worker than the
ordinary graduate in agriculture. Whereas it is extremely difficult’ to instil
geientific principles into the latter, it is relatively simple for an able science
graduate to acquire an adequate agricultural background to enable him to
understand the problems of agriculture and appreciate the needs of extension
work. T suggest, therefore, that in the future more attention should be given
to the agrinultural service of graduates in pure science.

ANNEXURE VI
T'raining of students abroad (Theee Years .)
1t year 2nd yrar,  3rd{ear Total

A B A B A B A B

Agriculture . . . 57 37 42 37 32 .. 121 74
Animal Husbandry (including dairying) 20 26 28 24 12 .. 50 46

A~Centre . . 171
B,=-Provinces ., .28
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CHAPTER IV.

Tramiing of health personnel,
By
K. C. K. E. RaJ,

Introduction.—This note cousists of two parts. Part I presents a brief
survey of existing training facilities in medical and certain silied fields ag well as
of proposals for the training of health personnel which are included in the five-
year plans put forward by Pravincial Governments. Reference is also made to
the development of medical colleges in ceppin Indian States. In Part II are
giver & number of new proposals for increasing the rate of production of health
personnel overand above that achieved by the messures indicated in Pary I of
this note. The directive given to the Scientific Manpower Subcommitiee
requires that the proposals incorporated in Part II should be capsable of being
initiated within the next six months. While this has been kept in mind, it has
not been considered desirable to permit that a narrow interpretation of it should
lead to the exclusion of certain proposals of importance, the fmplementation of
which might not be started within the next six months, although certain pre-
liminary investigations in relation to them ean and should be earried out within
that period.

Iv cannot be emphasised too strongly that the proposed developmenf of
training programmes for scientific personnel requires the simultaneous promo-
tion of schemes for the utilisation of their services. Failure to provide such
measures as are necessary to facilitaté their employment after training will have
disastrous results. For instance, even in_1988, in spite of the fact tha% there
had been no determined effort to expand the training of doctors on a lerge scale,
the Director General, Indian Medical Service, pointed out in his Indian Medieal
Review that ‘“‘unemployment has become s serious problem among the younger
members of the profession’’.

PART 1.

It may be mentioned that part of the information given here is based on the
five-year plans for health development pyt forward by Provincial Governments.
These plans were originally framed by the Adviser Governments in the provinces
and popular Ministries, after they took over, have been revising these plans
partly to fit in with the new policies they are enuncisting and partly as the
resvlt of the decisions reached abt the Health Ministers’ Conference held in
October 1946. Tt is understood that certain provinces have appointed Special
Heslth Reorganisation Committees which have been actively considering the
previous five-year plans and it is not possible to state to what extent these
plans will be modified by the Committees concerned. The figures given in this
note may therefore undergo some changes but it is hoped that they will never-
theless, provide a basis for the discussions of the Secienfific Manpower

Committee.

Undergraduate Medical Education.—A list of medical colleges and of schools
is given below. Some of the schools are in the process of conversion into
colleges, e.g., those ifi Orissa and Sind. Buf conversion is not complete and
these institutions are shown ag schools and not as colleges. Cerfain Provineial
Governments have, as part of their postwar development programme, planned
the establishment of new medical colleges. Similar developments are taking
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p_hoe in some of the Indian Stetes slso. The information available from provin-
oial five-year plans and from other sources is summarised below:—

Number of] Number off Number (Number of
existing |schools under con- new
Pravinoé colleges versioninto| colleges
colleges proposed
or pro-
porwed to
be sonver.
ted within|
filve
_ years
R
1. Madras . - 4 Nit Nil 2.
8. Bwnbay . e 2 4 2 . Nil
3. Bengal ; 2 9 : 2 1
¢. C.P. R . . . . . Nil 1 Ni
§. Orisss . . . . . . N 1 1 Nil
6. Bihsr . . . . . . 1 1 1 1
7 U.P. . . . . . . 2 Nil Nil i
3’ Punjeb . . . . . 3 2 Nil (1 Medical
School for
. women)'
9 8ind . . . . . . Nil 1 1 Nil
1Q- Délhi . . . . . . 1 Nil Nil
11.. Awsam . . . . : Nil 1 1 Nil
12, N.W.F.P. . . . . . Nil Nil . 1
Indien States—
1.. Myaore A A 1 1 1 Nil
2. Hyderabad . . . . 3 1 Nil Nil Nil
8. Jaipur . . . . 5 Nil Nil Nil 1
4. Gwalior . . . . .1 Ndd | Nl { Nd 1
5. Baroda . . . . X Nil Nil Nil 1
8. Indore* A Nil 1 1 Nil

Ip addition to these, it has been propesed thas medical colleges should - be
established at Aligarh and Benaves. These will bave to be fimanced largely by
the Central Government. As regards Aligarh it is understood that a sum of
about Rs. 50 lakhs has already been collected by the University authorities and
the possibility of its establishment hag therefore been strengthened.

The numbers passing out from existing medical colleges and echools are
approximately 1,000 graduates and 800 licentiates per year. Provincial pro-
grammes provide for the establishment of six new medical colleges and of &
edical school for women, the oonversion of nine medical schools into colleges
and various improvements to existing colleges and schools within the mnexs
five years. In hddition five more colleges are likely to be functioning in Indian
‘Btates during the same period. The Bhore Committee recommended for the
first five years seven new colleges, the conversion of eight medical schools and
improvement and extehsion of existing collegés o as to enable them to admif
100—120 students a yesr.

The number of annual admissions in the proposed new colleges will fall far
short of 100, they being nearer 50 in most cases. The following are the figures
available for admission in the new colleges in Indian States:—

Jaipur . . . . . . o e . . . 50
Gwalior 35
Indore . . . . . . . . . . 60
Baroda N 50

#This is not maintained by the State but by 8 Committee over wkich the Resident to
Central India Statés presides. There is a proposal to convert it inte a college with finencial
support from a number of States in Central India and Rajputana admiseion being reeerved to
the oandidates nominated by each.of these Btates. Without support from the Central Govern-
raent this conversion is not, however, likely to take place,
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In the case of the proposed new colleges in the provinces and of those schools
which are being raised to colleges complete information regarding annual
admission is not available. From such figures as are known the annus] rate of
admission is not likely to exceed 50 in each case. Conversion has started at
varying dates in respect of individual medical schools, However, as the medical
course extends over a period of five years, the contribution made by these insti-
tutions in the way of qualified medical practitioners will be negligible during
that next five years. New medical colleges will also make no contribution
during the same period. During the next quinquennium, taking the average
annual admigsion to each of these new and converted colleges at 50 and the
average number qualifying each year as 80 per cent. of the annual number of
admissions, the 20 new or converted institutions in India (15 in British India
and five in Indian States) will together provide some 800 additional medical
graduates annually. '

It must at the same fime be remembered that the production of licentiates
at the converted institutions will have ceased during this period, so that the total
number of doctors passing out annuslly will not materially alter unless -other
steps for raising production can also be-undertaken. The proposal of the Bhore
Committee to increase the intake of a medical college at least to 100 candidates
per year will, when applied to existing and new colleges, provide for the admis-
gion of about 3,700 students and the passing out of some 3,000 medical graduates
every year.

Postgraduate Medical Education.—The following quotation from chapter

XIII of Volume I of the Bhore Committee’s report sums up existing facilifies
in the country :—

‘‘The existing facilities for postgraduate education in the different medi-
cal colleges are few. Recently there has been a great deal of acti-
vity shown by most universities in the institution of postgraduate
degrees and postgraduate diplomas withous, however, providing in
every case the necegsary facilities for adequate instruction in the
subjects concerned. Madras is, in this connection, an exception.
There are two university diplomas, one in Obstetrics and Gynwco-
logy and the other in Ophthalmology, and the training; which is
in both cases for a period of one academic year, is imparted in the
special hospitals concerned. Government diplomas™ also exist in
the specialities of Tuberculosis, Radiology and Clinical Laboratory
Sciences with adequate provision for the training of students in.
these wubjects. Courses for Diplomas in Public Health and in
Maternity and Child Welfare are given at the All-Indis Institute
of Hygiene and Public Health, Calcutta, as well as shorter courses
in certain branches of public health work. For the Diplomsa in
Public Health the Institute is affiliated to the Caleutta University.
The Universities of Bombay ahd Madras also award a similar
diploma, the one granted in Madras being known as the Bachelor
of Banitary Science (B.8.8¢.). Facilities for the required training
are available at the Grant Medical College, Bombay, and at- the
Madras Medical College. In addition, the University of Caleubts
grants a Doctorate of Science in Public Health (D.8e.) and the
University of Bombay a Doctorate in Hygiene (D.Hy.) Regular
postgraduate courses are also provided in the School of Tropical
Medicine at Calcutta.

“In certain universities the degrees of M.D. and M.B. provide for
specialisation in such subjeets as Ophthalmology, Bacteriology,
Anatomy and Physiology. Research degrees have also been institut-
ed in some universities in the non-clinical subjects of Anatomy,
Physiology, Pharmacology, Biochemistry,  Pathology and
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Bacteriology. The diplomas, that have been instituted in the
different universities, include the following subjects:—

Uphthalmology,

Psychological Medicine,

Radioiogy,

Pediatrics,

Oto-Rhino-Laryngology,

Venereology,

Orthopsedics.

Obstetrics and Gynecology.

Dermatology,

Tuberculosis,

Anesthesia.

‘“As has already been pointed out, in many cases proper instruction
courses in these subjects have not been organised at the different
centres where such special degrees or diplomas have been instituted
by the universities concerned. When such training facilities
become available, there should be wide scope in the country for
specialisation on satisfactory lines.

“'No organisation to co-ordinate and foster postgraduate education exists
in any of the universities, except Macfms where a Council of Post-
graduate Medical Education has - recently been formed. It is
understood that a proposal for the institution of a similar organisa-
tion is under consideration in the universities of Bombay and
Calcutta.”

The provision of adequate fscilities for postgraduate education is vital to the
development of medical education in India. The teaching staff of existing col-
leges are inadequate in relation to the number of students and an increase in the
number of admissions to these colleges as well as the establishment of new
institutions can proceed with reasonable speed oily if a large number of trained
toachers is made available. A satisfactory approach to the problem appears to
be by the provision of an overseas postgraduate training programme and by the
simultaneous development of facilities in India.

Overseas training programme.—Forty-nine candidates were selocted in 1948
and have been working in different institutions in the U.K. and U.8.A. for some
months. All these are for training in medical subjects. In 1947 the scope of
tha scholarship scheme was extended in order to include dentistry and nutrition
and the following numbers have been selested: —

Medical subjects . . . . . . . . 82
Dentistry . . . . . . . . 13
Nutrition . . . . . . . . . . 10

105

In view of fhe limited number of seats which foreign countries are able or
willing to place at our disposal because of their own postwar needs, the suthori-
ties in those countries have, generally speaking, agreed to give us as many seats
as can be spared and they desire that the Dest candidates available should be
selected for placement in their institutions. It is also to the advantage of India
that the limited facilities thus secured should be utilised by candfdates chosen
through a process of careful selection and that the field of choice should be as
extensive as possible. Therefore Provincial Governments, Indian States and the
different Departments of the Government of India have all been brought into
the scheme. Selection is carried out by a Central Selection Board appointed by
the Health Department of the Government of India.
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Development of postgraduate training facilities in India.—The Heslth Survey
and Development Committee (the Bhore Committee) put forward three sets of
Jroposals:—

(1) the establishment of an All-India Medical Institute which will pro-
vide undergraduate and postgraduate training of a high order in
medical and certain allied subjects with due emphasis on research
(in the laboratory and in_the field into community health problems)
by every Department of that Institute;

(2) the development of training and research facilities in particular
subjects in existing centres of teaching in the provinces with a view
to making these enlarged facilities available not only to the pro-
vinces concerned but also to other parts of India and

(8) the establishment of special institutions for diseases such as leprosy,
filariasis or kala-azar which have & definite geographical distribu-
tion in each case; the location of such institutes will obviously be
determined by the availability of suitable clinical material in
abundance.

The creation of an All-India Medical Institute has been actively under con-
gideration by a special Cgmmittee appointed by the Government of India. It is
understood that, in addition to putfing forward proposals regarding the Institute,
this Committee has emphasised the importance of a speedy development of
training and research facilifies in particular subjects at suitable medical colleges
in ordgr to make such facilities available to the country as a whole and has
saggested that a special Subcommittee should be appointed to visit medical
colleges and submit a repprt on the proposed developments. The reports on the
All-India Medical Institute and on the stggested expansion of provincial medical
training centres should, when they becoxii’eg available, prove to be of great value
to the Scientific Manpower Committee.

Oo-ordination of internal and external training programme.—The need for
«co-crdination of internal and external facilities for poestgraduate medical educa-
tion was stressed by the Central Selection Board in its report fo the Government
of India in 1948. The Board has pointed out that, as a result of its examination
of the candidates it interviewed it has ‘‘come to the conclusion that there are
a number of persons who, by their record of undergraduate medical training, give
reasonable promise of high performance in specific fields but have not vet
attained, through adequate postgraduate training and experience, that level of
achievement which it considers necessary for students who are to be sent
abroad.”” After recommending that existing centres for postgraduate training
in specific subjects in different parts of the country should be improved and
enlarged to admit students from all parts of the country, the Board recommend-
ed that ‘“‘a scheme of scholarships should be instituted in order to assist promis-
ing young medical graduates to undergo the fraining offered in these institu-
tions.”’

Public Health Training for Doctors and Certain Higher Type of Personnel.—
The proposals of the Bhore Cominittee for the reorganisation of undergraduate
medical teaching will, if adopted, provide a type of doctor whose training will
inelude most of the preventive health teaching now given as part of the post-
graduate course for the Diploms in Public Health (D.P.H.). The Committee
says ‘‘Postgraduate training in preventive and social medicine will then hawve,
a6 ite objective, the provision of facilities for advanced training in such branches
of the subjsct as malariology, maternity and child welfare, industrial hygiens,
public health administration, epidemiology, public health laboratory practice
and statistics. Such specialised training may be of two types. The first will be
of a limited character and will have as its purpose the equipment of health
workers with a reasonable measure of proficiency in these subjects. This course
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of instruction may, it is suggested, ordinarily range from about three months $o
one year. The second will be for those who desire to attain the status of
specialists in each of the abovementioned branches of preventive health work.
For them we suggest that the period of training should be about three to five
years.”’

With this background of the recommendations of the Bhore Commiftes
existing facilities for postgraduate training of higher types in preventive health
woerk may be examined.

All-India institute ot hygiene and public health, Oalcutta.—This is the most
important institution in India for the traiming of higher types of public health
personnel. The institute consists of the following teaching sections:

(a) Public health administration;

(b) Epidemiology;

{e) Microbiology ;

{d) Biochemistry, Nutrition and Physiological hygiene:
(e) Sanitary engineering;

(f) Maternity and child welfare and

(g) Statistics.

Each section js under the charge of a Professor assisted by & number of
gazetted and non-gazetted officers under him,

The Degrees and Diplomas for which students are trained at this institute
and the special courses available in the institute are:—

(a) Doctorate of Seience in Public Health ;

{b) Diploma in Public Health;

{c) Diploma in Public Health 'and Hygiene;

(d) Diploma in Maternity and Child Welfare and

(e) Certificate course of three months’ duration in the subjects of mater-
nity and child welfare, industrial. hygiene, nutrition, laboratory
technique and biometric technique

Training courses for doctors for general public health work, which are avail-
able in other parts of India, have been referred to in the latter part of para. 1 of
the extract from Chapter XIII of Volume I of the Bhore Committee’s Report,
which is given on page 5 of this note.

The Training of Lower Types of Public Health Personnel.—Under this head
three classes of workers are considered here, (1) midwives, (2) health visitors
and (8) public health or sanitary inspectors,

Midwife.—The number of practising midwives in the country is estimated af
5,000 while, on the basis of about 10 million births each yesar in British TIrmdiay
the number required for providing adequate service to the people is 100,000,
Provincial five-year plans do not in sll cases give the number to be trained eacH
year but, from such information as is available, it is considered that the number
of newly qualified midwives each year will not exceed a few hundreds.

_gealtp Wsitor.-—v»’.[‘he_ health visitor is a fully trained midwife, with addifional
training in preventive health work which, in different institutions, varies frofu
9 months to a year and a half. 8he has normally no training in nursing. THe

health visitor has been mainly employed in this country in maternity and
child welfare work.

The total number- of health visitors available in India is estimated at abou¥
750-—800. Complete information regarding the proposed training programmes
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for. health visitors in the provinces is not available. Madras will train about
100 health visitors each year while an unstated number will be trained in Orisse
and in the United Provinces. The annual output of health visitors in India as a
whole is at present about 60. It is considered that at least one health visitor
will be required to supervise the work of five midwives or the eventual require-
ment of the country wilt be about 20,000,

Public health or sanitary inspectOrs.—The existing output of qualified public
health inspectors in India is about 200 per year. The majority of the provineces
are making provision for the training of these inspectors although the number to
be trained each year has not been stated in many cases. The present number
under employment is probably 8,000 while British India requires a minimum of
12,000 public hesalth inspectors,

Nursing.—The total number of qualified and practising nurses in India is
estimated to be about 7,000, which gives a ratio of 1 to 48,000 of the population
ag against 1 to 300 in the U. K. and 1 to 857 in the U.8.A. The Bhore Commit-
tea suggested that a ratio of 1 to 500 should be attained in India by 1971, which
will mean a hundredfold increase. Provincial plais do not give a clear indication
of the provision made for expansion of nursing services and, in many cases, the
exact number likely to become available is not readily seen. From such infor-
mation as is available the fotal annual output is not likely to exceed four to five
hundred from the fourth year of the training programme. The normal training
course for a Certificate in Nursing is 8 years. There are Junior and Senior
Certificates in Nursing, the type of qualification being dependent on the basic
educational standard of the candidates.

The national health programme requires two types of nurses (1) the person
trained principally for nursing the gick and (2) the individual who, in addition
to training in sici-nursing, is equipped for ‘preventive health work in a variety
of services as school health, tuberculosis and venereal diseases. The former
will be mainly employed in hospitals and other institutions for the skilled nurs-
ing of patients while the latter, who is known as the public health nurse, will
be employed essentially for the development of a combined curative and pre-
ventive health service in the homes of the people. The nursing which the public
health nurse will be-ealled upon to do will not be of the same high order as that
which the hospital nurse will caf?y out, while along with such duties she will
have tosperform, ag has already been pointed gut, various preventive duties in
the homes she visits. The public health nurse does not exist in India today.

The Nursing Oollege.—Last year the Government of India started a Nursing
College in Delhi, It provides three types of courses:—

(1) a four-year course leading to. B.Sc. (Hons.) in Nursing of Delhi
University;

(2) a Nursing Administration Course lasting 8 months and
(8) a Sister Tutor’s Course covering a period of nine months.

.. The last two are for qualified nursés and, on passing, the candidates are
given certificates issued by the Government of India.

The B.Se, (Hons.) course lays emphagis on preventive health work and the
candidates who qualify will be public health nurges. The second course is for
qualified nurses and is intended to provide suitable candidates for administrative
posts either in hogpitals or in the nursing service of the provinces. Sister Tutor
are fully trained nurses, who after undergoing the course will be able to under-
take the training -of pupil nurses.

Training facilities in Certain Special Fields—

(a) Malarie—Malaria Institute of India.—At this institute in normal years,
two training courses, each of gix weeks’ duration, are held for doctors, one for
malaria inspeotors (who are usually qualified sanitary inspectors or those who
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have done antimalaria work for some time) and for engineers in malariology.
The annual numbers trained are roughly 50 medical men (graduates and licen-
tiates), about 25 inspectors and 30 engineers.

(b) luberculosis (T.D.D. course).—A nine months’ course financed by the
Government of India for special training in tuberculosis for medical graduates
has been started this year under the auspices of the Delhi University. Similar
courses exist at present in Madras and Mysore. The Tuberculosis Associationr
of India has sent an appeal that other universities should also start such courses
and in particular the universities of the Punjab and Bombay.

(¢) Leprosy.—Under the auspices of the Indian Council of the British Empire
Leprosy Relief Association & special training course for doctors has been held
annually at-the Calcutta School of Tropical Medicine, The period of training
used to be two weeks but it was extended to four weeks in 1946 in order to make
the course fuller. The number of doctors attending the course varied from 15
to 22 during the years 1944—46.

(d) Nutrition.—Reference has already been made to s three-months’ training
course in nutrition in the All-India Institute of Hygiene and Public Health,
Calcutta. A nutrition course has also been held every year since 1987 at the
Nutrition Research Laboratories at Coonoor except in 1948 and 1946 when no
training was done. The normal period of the course is 10 weeks although in
1942, 1944 and 1945 it was curtailed for special reasons, Students sttending the
classes have in the majority of cases been employees deputed by Provincial and
State Governments and those trained at Coonoor are now working as full-time
Nutrition Officers in Baroda, Hyderabad (Deccan), Bihar, the Punjab and in
certain other Provinces and States. In 1847, in addition to the usual 10-weeks’
courge,. o special course of 8 weeks for nursing sisters, health visitors, teachers,
labour welfare officers and others wag also held, The number of candidates
attending the courses varied, between 1937 and 1947, from 7 to 29.

Lake Medical College, Calcuita.—In order to ensble medical licentiates
with war service to acquire the degree qualification the Government of Indis
has started a medical ‘college in Calcutta. It is proposed to take, every six.
months, 150 candidates and to give them 18-24 months’ training which, under
the special concessions granted by the Medical. Council of India, enables them
to take the M.B.B.S. The scheme is' now sanctioned for a period of ﬁvg years.

Dental Education.--Both as regards undergraduate and postgraduvate edueca-
tion dertal training in India is far bebind medical education. There is only one
dental college which offers training on the university standard and it is located
in Lehore. The Calcufla Dental College, which was the firsat to be established
in the country and whioh came into being through voluntary effort, iz housed in:
a rented building which requires extensive repair. Augmentation of staff and
personnel is also necessary to improve the institution to a desirable level.
Similarly the Nair Dental College at Bombay, which has also helped to spread
dental education in India for many years, requires assistance to raise its level
of efficiency. The ultimate objective should be to provide, as in the field of
medical education, adequate facilities in the country for undergraduvate and post-
graduate dental training. In {he immediate future the upgrading of the two-
ingtitutions in Bombay and Calcutta should receive attention, they being raised
to the university standard of teaching and affiliated to the Universities of
Bombay and Calcutta respectively.

The number of qualified dentists praotising in the country is estimated at
1,000. In the West a ratio of one dentist to 3,000 inhabitants is not considered
sufficient. In India, as the incidence of dental caries is relatively less, a lower
ratio of 1: 4,000 seems permissible as the objective to be aimed at. On this-
basis British India will require about 92,500 dentists for an estimated population-
of 870 millions in 1971.
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Pharmaceutical Education.—Three types of training are available, (1) the
training for compounders, (2) the chemists and druggists qualification and (8)
a college education leading up to a degree in pharmacy. The preliminary quali-
fication required for entrants into compounders’ class varies, in the provinces,
fron the middle school to the high school standard. THe period of training also

varies from one to two years. A period of practioal training in & chemist’s or
druggist’s establishment or in a hospital is included.

The preliminary educational standard required for the chemists and druggists

course ig the Matriculation or School Leaving Certificate. The period of train-
ing lasts two and a half years.

As regards collegiate education the following extract from page 174 of Vol. I
of the Bhore Committee’s report states the present position:—

‘“This is designed to turn out a class comparable to the graduate phar-
macists or pharmaceutical chemists found in Europe and America.
The Benares Hindu University was the first to inaugurate a course
of this kind in 1984 and, since that time, other universities have
also provided similar trasining facilities. The Andhra University
instituted the study of ‘Pharmaceutics’ as a special subject in the
curriculum for the B.Sc (Honours) and M.8o. Degree in Chemical
Technology. The Calcutta University has a course in Pharmaceu-
tical Chemistry for M.Sec. students. The Bombay University has
opened a new course in Pharmaceuticals in their technological
Faculty. The Madras University has inaugurated a two years
course, B.S¢. (Pharm.), for which students who have passed the
Intermiediale examination in Science are eligible. Thus graduate
instruction in pharmaey is of two types, one which deals mainly

with the technical side of it and the other which stresses the phar-
maceutical side.”’

In the preceding paragraphs certain estimates of existing numbers of different
types of health workers and the targets to be achieved in each case have been
«discussed. These estimates are those put forward by the Bhore Committee.
For the sake of convenience the information is given below in tabular form:—

Estimate of Number Approximate
existing considered rate of in-
number desirable crease re-
quired

1. Doctors . . . . . . 47,000 185,000 4 times.

2. Nurses . . . . . . 7,000 740,000 108 times,

3. Dentists 1,000 92,600 92 times.

4. Midwives . ) ) . . . 5,000 100,000 20 times

.8, Qualified Pharmaciasts (University stan- 75 672,000 827 times.

dard). ’
8. Public health inspectors . . . . 3,000 12,000 4 times
PART II.

Proposals for enhancing the rate of production of health personnel.

The proposals included here are intended to supplement the production of
health personnel resulting from the five-year plans of Provincial Governments
apd the training facilities of existing institutions, which have been briefly
surveyed in Part I of this note.
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Undergraduate Medical Education.—It Lias already been shown that some
800 medical graduates are likely to be produced annually after a period of five
years, i.¢c., the present annuol output of about 1,000 graduates is likely to be
increaged by 80 per cent, ‘

Two methods seem possible to enhance still further the rate of production of
doctors, namely, (1) the application of the double shift system of teaching and
(2) the mmprovement of exisung colleges so as to permit of each taking 100—120
students each year.

The double shift system.—This system requires an adequate supply of
teachers and an enlargement of laboratory and other teaching facilities, inciud-
ing an increased number of hospital patients for teaching purposes. These
conditions are most likely to be satisfied in Calcutta, Bombay and Madras.
Therefore & reference was made to the Surgeons Generals of these three pro-
vinces regarding the possibility of developing a double shift system of training
in the medical colleges in each of these three cities. The reply from Madras
was definitely against the starting of the double shift system while the Surgeon
General, Bengal, has agreed to try it out in the Calcutta Medical College and
thereby increase the annual intake of students by 50 per cent. of the existing
rats of admission or by 55 students each year. The Surgeon General of Bombay
has stated that the introduction of the double shift system is not possible in the
Grant Medical College but that the position in G. S. Medical College is some-
what brighter and that the Dean and his professors think it is possible if more
accommodation can be made available through the provision of a third floor %o
the present college building and the acquirement of the adjoining Veterinary
College, which is about to be abandoned, and if beds can be provided af the ex-
Military Hospital at Dharavi. The proposal requires, however, careful con-
sideration befors it can be accepted as a praotical proposition.

In the circumstances stated above there seeins to be little possibility of
utilising the double shift system for promoting a marked rise in the rate of
production of doctors, at least in the near future. Nevertheless, it seems desir-
able to try out this system at Caleutta and, if possible, st Bombay because the
experience gained can be utilised later in other places also.

Improvement of existing Colleges.—Existing colleges are, in many cases,
deficient in accommodation, equipment and staff and the Bhore Committee has
recommended the improvement of these colleges and a raising of their rate of
snnual admission to 100—120 students per year. While a few ocolleges have at
present this rate of admission others fall short of it. The Committee has recom-
mended that all the existing colleges should undergo the necessary improvements
within & period of 10 years (see tables on pages 880 and 8381 of Volume III of
the Bhore Committee’s report). Of these colleges two belongings to the Punjab
fs]l in Pakistan. In British India the remaining colleges number 14. The
estimated expenditure for improvement and expansion of these colleges which
are in “India”’ and in Pakistan respectively is shown below:—

Indio—
14 collegrs . . . . . Recurring . . Ras.115-5 lakhs,
Non.recurring . Rs, 482-0 lakhs.
Pakistan—
2 colleges . . .. . fReourring . . Rs. 18- 5 lakhs,
\ Non-recurring . Rs. 84-0lakhs.

At a uniform rate of annual admission of 100 students per year in each of the
14 medical colleges the number of qualified medical graduates produced each,
year will be 1,120. If the admission rate can be raised to 120 the number of
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qualified medical graduates will be about 1,350 per year. If the two colleges
in Lahore are also included, the total number passing out each year will be 1,280
if the rate of admission be 100 and about 1,580 if it be 120.

In the case of the new colleges it is better to await the completion of their
development before the question of expanding their capacity for inteke is con-
sidered. At present many of the existing colleges and their associated hospitals
are deficient in respeet of accommodation, equipment and staff and any funds
that are available would be spent more usefully on their improvement- and
expansion rather than on the enlargement of the colleges that are now coming
into existence.

Improvement of undergraduate training in preventive medicine and public
heaith practice.—The Bhore Committee pointed out that the development of
tuture health services in India should lay emphasis on the preventive aspect of
medical practice. The Committee hag therefore suggested the creation of a
Department of Preventive Medicine gnd Public Health in all medical colleges,
the provision of facilities for training in"rural and urban public health practice
to the undergraduate medical student and the introduction of extensive changes
in the teaching of the subject. The purpose in view is to familiarise the student,
early in his career, with énvironmental and other factors associated with the
problem of ill-health, to develop in him the preventive qutlook and to provide
opportunities for hig active participation, even as s student in community health
work. The urban and rural health organisations, which will be associated with
the proposed Department of Preventive Medicine and Public Health, will also
serve the purpose of enabling the different departments of the college to promote
regearch info ecommunity health problems as well as to attempt the practical
application of the fruits of research, The developments are bound to influence
the student profoundly, to stimulate a spirit of observation and enquiry and fo
ptomote the growth of -a scientific outlook in him. The services of trained
medical social workers are required for the teaching of preventive medicine on
the lines indicated above. Recently the training of such social workers has, it
is understood, been started in Bombay at the Tata Institute of Boecisl Studies
and, later in this note, a proposal has been included for securing a steady supply
of trained social workers in the medical field. It is proposed that the opening
of this department should now be linited to. (a) the Madras Medical College (b)
the Grant Medical College, Bombay and (c) the Calcutta Medical College.

Postgraduate Medical Education.

Development of training facilities in special branches of medicine in existing
instituiions.—Reference has already been made to a proposal for the establish-
ment of & small Committee to visit the more important medical teaching centres
in the country and to report on the steps to be taken to promote the development
of existing postgraduate training facilities in special branches of medicine in a
manner designed to serve the needs not only of the provinee concerned bhut also
of others.  No time should be lost in the formation of this Committee and it
ghould be asked to complste its task in a period of about three months, It would
be degirable to employ the members of this Commitiee on & full-time basis
during the period in order to ensure the speedy submission of its report. The
report should give sufficient details regarding the financial implications of the
proposals in order to enable Government to take early deeisions regarding their
scceptance and implementation.

Scholarships for Postgraduate Training in India.—Reference was made to
the recommendation of the Central Selection Board that a scheme of scholar-
ships should be instituted in order to assist promising voung medical graduates to
undergo postgraduate training in suitable centres in India. The Board consider-
ed that ‘‘a combination of provision in India for the immediate needs of the
medical student after graduation and of a programme of studies abroad for
candidates selected from among those who have undergone the courses available
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in India would be essentiai to ensure the success of the health development
schemes actively under consideration by the Central and Provineial Govern-
ments. "’

It is suggested that fifty scholarsbips of Rs. 100 g month per candidate plus
tuition fees should be provided each year.

The All-India - Institute of Hygiene and Public Health, Calcutta.—The
different courses of training available at this Institute have already been indi-
cated. Two tabular stetements are attached which show what increase is
posgible in the number of admissions to each of the existing courses (Table A)
and what new courses can be introduced (Table B) provided an adequate expan-
sion of space, equipment and staff is ‘made available.

In addition to the courses of training mentioned in these two tables reference
should be made to certain other developments which are desirable. The pros-
pectus of the Institute provides for the admission of research students on the
payment of a fee of Ra. 250 per year. Although the Institute has been in
existence for about 15 years there has hardly been any request for admission as a
resoarch student. On a discussion with the Director and the Professors of the
Institute the opinion was unanimously expressed that it was essential not only
to exempt research scholars from the payment of fees but also to give them a
stipened. The scholarship scheme outlined in a previous paragraph should make
it possible to select and place suitable candidates in the different sectinus of the
Institute for definite periods of training, during which they can be made o
participate in special investigations in the field and in the laboratory.

Another type of trainee should be the postgraduate worker who proposes to
specialise in such subjects as a epidemiology, maternity and child welfsre work
and- public health laboratory practice. Ag has been pointed out by the Bhore
Committee (pars. 84 on page 883 of Volume II of the report) that the period
of training will have to be for about three to five years, the candidate partici-
pating in the teaching, research and administrative activities of the depart-
ment. Persons so trained will be suitable for teaching posts in the Department
of Preventive Medicine and Public Health in medical colleges and for the more
responsible posts in health departments, If a man is to devote himself to such
prolonged study it is eesential that he should be free from financial embrass-
ment and that he should be sure of obtaining a suitable post after his training
is completed. It ‘is therefore desirable that suitable candidates should be
seleeted by Governments either from their own servants or from outside and
sent to the Hygiene Institute with adequate provision for financial aid during
training and with the assurance of a suitable post if the programmes of study
are completed satisfactorily. )

It is important to remember that quality is as important as quantity and
that the need for the production of an adequate number of teachers and of
capable administrators is great if the development of the health programme is
to proceed on sound lines,

In connection with the proposed expansion of training facilities the Director
of the Institute has stressed the importance of providing increased floor space
for teaching and laboratory work and of residential accommodation: for students
at Caloutta and for students and staff at the Singur field training centre.
Provigion for these are included in the estimates of cost appended to this note.

Another important advance which is necessary is the setting up of a Food
Technology Section in the Instibute. The Departments of Mierobiology, of
Biochemistry and Nutrition and of Sanitary Engineering should participate in
the development of the proposed new Section. While the enforcement of
Food Adulteration Acts has resulted in the development of chemical standards
of purity for food, the working out of bacteriological standards suitable for
Indian conditions, which are particularly important in respect of milk and milk
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products, has hardly been done. Moreover, from the point of view of food
transport and preservdtion a combined attack on the associated problems by
bacteriologists, chemists, nutritionists and publie health enginéers is:necessary
Preliminary investigations by the three Departments of the Institute men-
tioned above will be necessary and it is suggested that &uch investigations
should be initiated without delay. It is difficult to give a budget for the pro
posed expenditure but the need for promoting co-ordinated work in the field is
urgent.

Dental Education.—The immediate need is to raise the Calcutta Dental
College and the Nair Dental College, Bomay to the university standard and
to get them affiliated to the universities of these two' eities. - During a recent
visit to Calcutta the authorities of the Calcutta Dental College were interviewed
a6 well as the Planning Officer in the Office of the SBurgeon General, Bengal,
who has been in cloge touch with these authorities for investigating the possi-
bility of raising the standard of the college. The college is housed in a reuted
building which requires extensive repair. Considerable expenditure on equip-
ment will also be necessary. Two schemes have been prepared by the autho-
vities in consultation with the office of the Surgeon General, an Interim.
scheme and a Permanent Scheme. The former is based on securing the exis-
ting building on a leade from the landlord and on cartying out all the necessary
repairs and improvements. The Interim Scheme will perrnit of the annual
admission of 25 students for the degree course (B. I. B.) from July 1948 if the
hecesgary equfpment and staff can be secured and repairs carried out. The
present courde ftor 25 students undergoing the L. D. 8. tourse will continue.
The- Permanent 8cheme provides for a Dental College built on a proper site:
and capable of admitting 100 students per year on the lines of the recommenda-
tions of the Bhore Committee. The site on which the college now stands is:
too small to permit of the development of a college capable of admitting 100
students each year. The estimates of cost are as shown below:—

Recurring Non-recurring
{in lakhs) (in lakhs)
Permanent Scheme— 5°00 2500
Interim Scheme— 1-49 1-69

It seems fairly gertain that the larger permanent scheme is bound to take-
some years to materialise and, in the meantime it is highly desirable that the:
Interim Scheme should he proceeded with.

It is not possible to give similar estimate for the Nair Dental College at:
Bombay because there has not been sufficient time to visit the institution or
collect the necessary information. This college at Bombay and the Caleutta
Dental College have, as has already been pointed out, led the way in the develop-
ment of dental education in India and have worked for years with all the handi-
caps of insufficient financial support. Provision on the basis of the Interim:
BSeheme in Caleutta would seem to be justified for the Bombay institution.

The Nursing Oollege, New Delhi.—The present strength of the different
clagges in this institution (1947-48) and the targets which can be sttdined
within the next four or five years if additional space, equipment, and staff
can be made available are shown below, At present, the majority of the pro-
fessional posts remain unfilled in spite of constant effort at recruitment. This
position should be rectified as soon as possible. The present sanctioned
strength of the teaching and administrative staff and the expansion necessary
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for incressing the intake of pupils are shown below. These figures have been
received from the Principal of the College:—

Pregent Target at the end
Course of training Strength of4to 8
(1947-48) , years ¥
" 80 a year for each of the.
(a) B.8c.IYear . 20 four years of the
course =120
II Year . . . . 8 ..
(b) Nursing Administration . . . 6 16
(c) Sister Tutor . . . . . 6 30
(d) Publichealth course for qualified nurses 25 a year 60
(2 yearsy,
(¢) Supervisors for specialitiés such as .. 10
paediatrics, orthopaedics etc.
(f) Dietetics course . . . . .. 25
(g) Preliminary Training School Course . 25 80
Total . 65 300
STAFF
Teaching & A dghiniatrative—
8enior staff . . . . . . 8 11
Junior staff . N . 3 4 11 24
Total . 17 .
Other staff— .
Librarian . . . . 3 . 1 2
Clerks . . . . . 3 4 3 10
Domestio servants . . . § s 40 100
Total % 44 112

ESTIMATES OF EXPENDITURE
Recurring cost.

1947-48. . . . . . Rs.1-327 lakhs,
At the end of 4.5 years. . . . Rs. 2-795 lakhs.

Some of the teaching at the college is now done by the university. If the
College is required to employ whole-time staff for all the subjects in the curri-
culum, the figures given above will have to be revised.

Non-recurring expenditure.

1047.48 At the end of 4—5
years.
Eqguipment . . . . Ra. 40,000 Ra. 1 lakh
Building . . . . . . At present the col- A rough estimato of

the ocoat of new
buildings for the
oollege 18 Rs, 75.80-
lakhs.

lege is housed in
war-timo bar-
racks.

Nursing is a subjeet which has been considerably neglected in the past and
it is essential that early steps should be taken to expand the training, facilities
at the Nursing College without waiting for the construction of a new building,
which might cost as much as Rs. 75-80 lakhs. The present war-time barracks
in which the college is housed have been fully occupied and an expansion of
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the training programme on the lines suggested will require more accorumoda-
tion. Constitution House is adjacent to the Nursing College and it is for con-
gideration whether, as soon as the work of the Constituent Assembly is over,
it cannot be made available for housing the college. The Principal considers
that it would be desirable to move the college as a whole into the Constitution.
House instead of ocoupying a portion of it. Then the existing college buildings
can be made available for other purposes.

The Lady Reading Health School.-—This school traing at present batches
of 12 pupils, who are qualified midwives, for undertaking the duties of health
visitors, the period of training extending to 18 months. The entrants to the
-school receive their midwifery training in different institutions all over the
country and s disadvantage is that the standard of education varies to some
extent. It iz understood that the Indian Red Cross Society, which Taintains
the Bchool, has recently put forward a scheme to the Government of India for
giving midwifery training also at Delhi. The number to be trained remains 12
and the average annual cost of the scheme, which is put forward for a period
of three years,” is Rs. 50,000. This appears to be too large an expenditure
if the purpose served is only that of ensuring improved midwifery training.
After discussion a revised schelne has now been prepared whereby 1t will be
possible to admit 30 pupils for midwifery fraining and 25 for the course for
‘health visitors, each of which lasts 18 months. The new scheme also provides
for improved teaching in child health. The average annual  expenditure
required will rise to Rs. 71,000, an increase of Rs. 21,000, which would seem
to be well worth while in view of the larger intake of pupils.

An obstacle to the expansion of training facilities in the past has been the
inadequacy of housing accommodation for the pupils. This will have to be
rectified. At present there is provision in the school building for 24 students
(two batches of 12 will be under training simultaneously) and a room for the
Matron. Under the proposed expansion room will be required for 110 students
at & time, for two women doctors and four midwifery assistants. It is sug-
gested that the possibility of securing W, A. C. (I) Hostels for accommodating
‘the additional students and 'staff should be investigated

Oollege of Pharmacy, Bengal.—The establishment of a College of Pharmacy
in Caleutta has been under investigation for some time. The provision of a
Tlicentiate course in the subject of approximately two years’ duration for those
with Matriculation as general educational qualification and of a degree course
©f three years' duration for those with Intermediate in Seience has been pro-
posed. It has been suggested that it should be started on a modest basis on
rented premises. The recurring expenditure is likely to be Rs. 1.25 lakhs and
non-recurring (mainly for equipment) Rs. 2.0 lakhs.

The Tata Institute of Social Sciences.—The need for training medieal
social workers hag already been stressed. The Tata Institute of Social
Sciences appears to be the only place in India where such training can be
given. A scheme offering twelve scholarships a year in order to provide for
candidates sponsored by the Central and Provineial Governments is suggested.
The course lasts a period of two and s half years and the value of the scholar-
ships should be, the Director of the Institute suggests, Rs. 1,500 each year,
including the annual tution fee of Rs. 250.

Proposals from the Provinces for raising the output of certain types ot
Health Personnel above the present level.—Provincial Administrative Medieal
officers of the Medical and Public Health Departments were agked
whether training facilities over and above existing training courses
could be made awanilable in respect of such health workers as
midwives, health visitors, health inspectors ete. and, if so, they
were asked to indicate the expenditure which would be necessary. It
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was made clear to them that the schemes should be capable of being initisted
within the next six months, The replies received are tabulated below:—

United Provinces.
Additional numbers to be trained under double shift system.

Health inspectors . . . . . . R . 30
Health visitors N . . . . . . . . . . 2
Midwives . . . . . . . . . . . . 80
Vacoinators . . T . . . . . . . . 8
Laboratory assistants . . . . . . . . . . 30

Total grant required for one year is Rs. 40,000. This does not include pro-
;ision for boarding and lodging arrangements for the students or examination
ees.

Bowmbay—
Present provision Expeocted provislan
per year in Apri] 1948
Health visitors . . . . . . 20 (10 at Poona and 50 (204-13) at each
10 at Bombay -of two new schools
Sehools), for QGujarat and
Karnatak .
Health inspectors . . . ) ....125—150 ' (Bombay 325—350 (Two new
city). centres of training
are to be opsned at
Abhsmedabad and
Poona reapesctively)
(M?adfa’s

100 more midwives can be trained at s cost of Rs, 720 per pupil.
Bihar,

Number that oan Cost
be trained
Ra.
1. Health inspectors . . . 3 ; 80 5,000
2. Vadcinators . . . . : . 480 27,000
8. Health visitors G, Neadeee 12 30,000
4. Midwives. . . : . A 5 12 20,000
Assam.
Number  Institutuon giving , Grant required
that can be training /Reourr!ng Non-
1. Malaria Inspectors . . . 24 ) Malaria Section of Rs. 2,000 Rs. 10,000
> the Public Hesalth
2. Laboratory Aeaistants . . 8 ) Department.
8. Laboratory Teohnicians (six 12-24 Pasteur Institute, 8,000 1,600
months* course). Shillong.
4. Vaccinators . . . . 60 (Government Vaocine 1,000
Depot, Bhillong.

The inoreased out-put psr year in respeot of each typ'e‘af worker for all
the provinces together will be :(—

(1) Health inspectors . . . . . . . . 260
(2) Health visitors. . . . . . . . . 82
(3) Midwives . . . . . . . . . 142
(4) Vaccinators . . . . . . . . . 570
(6{ Laboratory Assistants . . . . . . . 36
(6

Laboratory Technicians . . . . . . . 1224
(7) Malaria Inspectors . 24

The total expenditure will be non-recurring Rs. 11,000 and recurring
Rs. 205,000. .

Reorganisation of Health Admjnistration in Delhi .  Province and the esta
blishment of the All-India Medical Institute.—These are long term plans but
thev are mentioned here partly because of their importance and partly because
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of the need for keaping in mind the necessity lor initinting- achion on them s
early as possible. Further, as will be shown later, they are, ta some ext 3.
inter-linked and their development will, it is believed, constitute & great contri.-
bution by the Centre towards promoting interest in the country in the expan.
sioh of heslth services and in aiding medical education,

The Bhore Committee has recommended that the Central —Government.
should develop Delhi Province as a demonstration area and that its plans snd
those put forward by other postwar reconstyuction wominittees should be ims
plemented simultaneously in order to make a determined effort to improve the
life of the community. Making such a social experiment, methods suited
to Indian conditions and to our resources will have to be developed if the
purpose in view is to achieve lasting results and if the advance made in Delhi.
is to be reproduced in other parts of the country as well.

The All-India Medical Institute will help to demonstrate desirable standards
of tPaining in the medical and certain allied fields to the rest of India, besides
producing a reasonable number of teachers, research workers and potential
administrators in the field of health. This Institute will require yrban and
rursl heslth organisations in which the practical trainihg of its studenta can be-
carried out ss well as research into community health problems. The reorga--
nised health administration of Delhi Province can provide these rural and.
urban training facilities and thus it iz of advantage to link the Institute and
Dethi health organisation together.

From the point of view of securing suvitable teaching personnel for the pro-
posed All-India Medical Institute, the development of teaching and research:
departments in- respect of specific subjects in selected medical colleges i
different parts of the country must be started immediately.. Delhi health re--
organisation should also receive wery high priority and it would be wise to
remember that the establishment of the Medical Institute as early as possible-
would mske g notable contribution to the efficiency of the Delhi health services
as well as to the advancement of medical education in the country.

Estimates of Cost.—Rough estimates of the cost of many of the proposals
put forward in Part II of this note are given in an appendix to this note. In
certain cases no such estimates have been sttempted partly because of the
difficulty of making them at short notice. Further, certain measures such as
the provision of rural and urban training fields in association with the Depart-
ments of Preventive Medicinie and Public Health in the colleges at.Calcutta,
Bombay and Madras can be carried ouf as part of the provincial plan for
expansion of health services and it has not therefore been considered necessary
to make specific provision for such organisations in the attached estimates of

cost.
APPENDIX
Approximate Estimates of cost for Certain Proposals.

Name of the praposal Expenditure
(In lakhs of rupees),

Recurring Non.recurring'

(1) Donble shift system at Calcutta Medical Colloge _ . . . 1.80 0.10-
(2) () Improvement of existing medical colleges in India 115.580 432,00
(b) Improvement of existing medical colleges In Pakistan R 16.50 115.50

(8) Provision of Departments of Preventive Medicine and Public

Health in 3 medical colleges at Caloutta, Bombay and Madrag 8.75 % 09

Scholarshipa, 0.60

(4) Scholarship scheme for post.{ tution fees, 0.16

graduate traininginIndia | Travelling allowance at

(80 scholars), Ra. 150 each . 0.075

@.085.



(5) Expansion of trat

Hygiene and Public Health .

01

.

(8) (a) Denta]l Interim Scheme for Oalcutta
{b) Denta} Interim Scheme for Bombay .

{7) Nursing Colleges . . .
{8) Lady Reading Health Schoot

. . .

eoprded at tha All-India Inatitute of

(9) Exponditure for the training of certain types of non-medwal

health personnel in the provinces’

. . .

{10) Scholarships for trammg in medieal social work (12 each yeat ;

oourse 2} years) -

One course of 2} years—
lat year—

Scholarships . .
Travelling allowance .

-

2nd year—
Soholarships . . .
Travalling allowance .

Firat iz months of 3rd year—
Sohr larships . .
Travelling allowance

(11) College of Pharmacy, Bengal .

ALL INDIA INSTITUTE OF HYGIENE AND PUBLIC HEALTH
Table A—Existing Courses

Name of the course

1, Diploma in Public Health and
Hygiene . . . . .
2. Diploma in Health and Hygiene .

3. Diploma in Matemlty and Child
Welfare . . .

4. Doctor of Scxence (Public Health)

B. Certificate in Ma.tetmty and Child
Welfare . .

8. Certificate in Industua,l Hygiene .
7. Certificate in Nutrition . .
8. Certificate in Laboratory Technique
9. Certificate in Biometrie Technique

Duration of the
course

9 months

9 months

9 months
2 years

3 months
8 months
3 months
6 months
3 months

. 2.86 2.80
. . 1.49 1.68
. . 1.49 1.69
Y 1.50 1,00
. . 0.7
. 2.05 8.1}
. 0.18
. . 0.018
0.198
. 0.36
. 0.018
0.378
. . 0.54
. . 0.018
0:658
. . 1.25 2.0
163.159 562,89
Pregent maximum Size of the
No. of admissions class after
enlargement:
if any
} 60 60
10 20
An occasional student
10 20
10 io
10 15
30 30
8 15
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ALL INDIA INSTITUTE OF HYGIENE AND PUBLIC HEALTH

Table B—Proposed New Classes

Name of the Name of the course Durationof No.of Maxzimum Remarks
Bection the course ocourpes  No. of
in"the yoar admissions
Sn-nifoary Engi- (@) Course for water 3 months One 8 The course will consist
Beering Section. and sewage plant of lectures and labor-
operaters. atory work in
Caleutta for 2 months
followed by an
examination and
regular work on plant
control for a month
at Calcutta, Jam-
shedpur- or Delhi,
(®) Courseforofficers 2 months One 3 To study the meths
in charge of train- (Jan. and of nssessing sanitary
ing for health ins- Feb.) condition, rural
pectors in the each year. health work eto,
provinces.
{o) M Be, in Public 1420 One 30 This training is meant
Health Engineer- months. for qualified engi-
ing, neers.
(d) A short course in 3 months Ony 10 This course is meant
Sanitary  Engi- for overseers and sub-
neering, overseers,
Section  of (a) A shortcoursefor 3 months = One 30 This course is meant
Bio- chemistry, Social workers. for health visitors,
Nutrition and health inspectors.
Physiological junior m-dical
Hygiene. officers in charge of
maternity and child
welfaré centres,
labour welfare
officers, persons in
charge of canteens
and communalfeel-
jing in industrial
centres, officers
deputed by the
Food and Agricul-
ture departments,
school  teachers,
ete.
{b) Diploma Course 1 year One 8 This course is meant

in Nutrition.

for modical gradua-
tes, particularly
with D.P.H. quali-
fication and those
with M,A. in Chemis-
try or Physiology.
Students will learn
chemical analysis
of foodstuffs, the
technique of spec-
trophotometry, the
use of photometers
ete., the principles of
diagnosis of sub-
nutrition and mal-
nutrition, ete.
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No. of

ocourses Maxiraum No,

Remarks

in the year of admissions

Name of the  Name of the Course Duration
Bection of the
course
(e) Dietitian’s 9 months
Course,
(d) Post-graduate 6—8

course in Industrial months
Hyygiene.

(e) A shorter course 3 months
for medical and
non-medical types
of pergonnel.

(@)} Course in Public
Health Statistics,

1—2-
'years.

Seotion of
Statigtics.

{b) Training for the 10 weeks
proper collection
of data in social
surveys.

Section of Micro- (@) Clinical Patho-

1 year (on
biology. logy course,

the London
Post-

graduate
School

Model).

8ection of Epi-
demiology.

Special course * in 9 months
Epidemiology. for
urban and rural
health officers.

One 20
One 20
One 20
e 8
Two 24
One

One (]

Candidates can after
training be employ-
ed by the provinces
as Nutrition Officers.
This course ig intend-
ed to replace, in due
course, the existing
3 months course.

To be undertaken by
the Nutrition Bec-
tion of the institute
jointly with the
Medical College
Hospital at
Calcutta.

The course ia intendea
only for doctors.

The course is intend.
od for medical offi.
cers already employ
ed in ‘Industry
health visitors
sanitary inspec-
tors, welfare
Officers eto.

Qualified science
graduates with
mathematics . in
degree course  or
medieal men with
good mathematical
career to be admit-
ted for the course,
They will be guali-
fied for the post of
Btatistician to the
Health Depart-
mentg of provincial
Governments, Muni.
cipal Corporations
ete,

Workers interested in
economia,_diet, vital
statistios and
other surveys are ex-
pected to take the
course,

6—10 Qualified doctors will

be eligible for this
course. After
training a successful
candidate should be
able to run & Clinical
laboratory inde-
pendently.

This course is intended
te improve the
knowledge of the
subject  of health
efficers, who have
already had a course
of training = during
their D.P.H. training
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CHAPTER V
Requirements of Technical and Scientific personnel for Industirial Developmente
and their Training Programme
by J. N. Ray

In the Btatement on Industrial Policy, the Government of India decided to
participate, in industrial progress by—
(i) making loans or by subscribing a share of the capital in industrial
undertakings which are considered to be of importance to the
country’s development;

(ii) guaranteeing a minimum dividend on capital or undertaking to meet
the revenue losses for a fixed number of years;

(iii) giving adequate financial support to research organisations set up
by industrial assoeiations representing organised industries;

(iv) promoting industrial investment corporation or similar institution
for meeting the capital requirements of industries which will be
started ;

(v) assisting ‘industrialists in the procurement of capital goods required
by them, '

2. Uptill now, no legislative sanction has been obtained for the objectives
stated above. 'In view of the_political uncertainties, it hag not been possible
to formulate amy concrete plans on the above lines. Except in so far as the
Fertiliser Project is concerned no progress has been made with regard to
various indugtries which it has been  thought necessary for Government to
participate in. Several schemes gsuch as the produetion of steel, penicillin,
sulpha drugs, anti-malarials, etc., are under the consideration of the Govern-
ment of India, but no definite decisions have been taken. It is, therefore,
extremely difficult to state, at this stage, what would be the requirements of
technical personnel for direct employment by Government. The various
Development Directorates need only speecialists and they are available except
in certain industries such as Rubber, Plastics, Rayon, Glass, ete.

3. The Development programme followed by the Department has been
entirely left to private initiative uptill now. By giving guidance and help; it
wag possible to interest Indian industry in expanding existing capacity and
starting new lines of production. The profit motive was the only inducement.
Rightly, or wrongly, since the last Budget Session, there has been considerable
falling off of applications from industry te start new lines of manufacture. It
is, therefore, not possible to foresee- what would be the requirements of industry
for technical personnel unless it is definitely known what would be the precise
industrial policy of the Central Government,

In the Statement of Government of India's Industrial Policy referred to
abeve, a striking omission has been the absence of any reference to the views
of Government about the role of foreign capital in the industrial development
of India and the conditions under which assistance of foreign capital will be
sought in the promotion of that.objective. Many applications have been
received from foreign industrialists asking for permission to start industries in
India on 50-50 partnership between Indian and outside capital. As far as is
known to me, no definite decisions have yet been made in this connection by
Government, :

4. When these various issues have been clarified, it will be possible to
gauge with a certain amount of exactitude the' requirements of technical per-
sonnel during the next few years. The only way in which an assessment can
be made of the immediate requirements is to analyse the new Capital Floata-
tions allowed by Government and infer from that the increased requirements
of technicians. The table below gives the position of new capital issued for
various industries siee January 1048, In the last column is shown the
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‘pumber of additional techinical personnel that would be required for the success-
ful running of these: industries. The technical personnel have been divided
into three categories:—

‘A’—Experts.

‘B’—Technicians with superior qualifications.

'¢"—Lower grade technicians including mechanics.

New Capital  Estimated requirements

[ndustries. floated in (Grades),
19408
(in lakhs)
A’ 6B$ -c‘
1. Glass & Ceramics . . . . . 213 ~10 30 200
2 Chenticgls and Drugs . 570 20 100 250
3. Soap and Oils (exeludmg edible Oils and 110 8 10 100
Vanaspati).
4. Rayon and Art Sille . . . . . 402 6 30 200
5. Paper, Board etc, . . . . . 281 10 50 150
8. Plastics . . . . . . 50 10 40 200
7. Leather . . . . . . . .85 5 13 35
8. Cement . . . . . . . 443 1Q 20 80
9. Woollen . . . . . . . 137 10 36 100
10. Rubber ., . . . . . . U1 Y 94 188
11, Engineering - . . . . . . 1,242 25 150 1,000
12, Electrical . . . . . . 910 25 150 300
13. Non-ferrous Metals . . . . . 28 ] 45 250
14. Machine Tools . . 3 122 100 400 1,000

5. It will be seen that new Capltal floated in- 1946 is 47 crores. In 1937
the capital invested in organised industry was estimated at 80 .crores., It is
therefore clear that in 1948 alone the capital issued in Industry increased by
about 60 per cént,, and in this, the increage of Capiial for Textiles, Collieries
and Food Industries has not been ineluded.

6. *A” Grade Technicians are experts and specialists in the subject and it
would be difficult to obtain their training in India in most cases.” The over
seas Scholarships Scheme provides for the training of ‘A’ Grade Scientists.
“‘We have sent out Scholars -as -shown below:—

Subjects No. of scholarships
allotted.
1946-47  1947.48
&

sas

(1) Chemical Engineering including Fertlhsers
(2) Fuel Technology
(3) Glass Technology .
{(4) Industrial and applied chomletry meludmg Ta,nnmg, Currymg, and
Leathey Technolegy. .
{5) Small Arms and Armmumitions :
(¢} Manufasture of High Explosives and Propellants .
(b) Manufacture.of small arms ammunitions .
{6) Mechanical Engineering Power House Maintenance and Operatmn
7) Wood Technology ... . . e . . .
8) Electrical Engmeermg . . . .
Fermantation Power Alcoho] . . . .
(10) Metallurgy ' . . . . . . .
(11) Rubber 'I‘eohnology . . . . . . . - .
{12) Paints . . . . . . .. . e
13) Paper Technology . . . . . - . . .
4) Plastics . . . . . . . . N vey
£15) Statistical Econcrmms . . . . . . .
{16) Cellulose . . . . . . . . .
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In thus selecting scholars, we have taken into consideration, the recommen-
dation of the various Panels sot up by the late P & D. Deptt.

7. We are, however; finding difficulties in placing these students for higher
teohnical fraining abroad. We have, therefore, already drawn the attention of
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Education Department to the fact that a certain number of these should bg
trained in India, We have suggested that a priority list of subjects should &
drawn for this purpose. It should indicate those subjects in which training
cannot be impsrted in India and for which scholars should perforce be sent.
abroad. For other subjects, training should be arranged on a co-operative
basis through the Inter University Board so that a scholar may, for some length
of time, be attached to one University for specialising in a particular branch
and on completion of training there, may be passed on to another. For exam-
ple, the following subjects can be easily dealt with by the Indian Universities
on & co-operative basisij )

(1) Oils and Fats.

(2) Glass except very highly specialized aspect:

(3) Natural products,

(4) Textile Chemistry,

(5) Leather Technology.

(6) Refractories and Ceramigs,

(7) Paint and Varnishes.

(8) Paper Technology.

(9) Synthetic Drugs, ete. ete,

After he has completed the university course, he should be placed for

practical training with the industries here.

8. We understand that certain industries will accommodate . limited
number of students provided they asre not a financial burden on the firms
giving the training. Reluctance on the part of firms to give practical training
cen be overcome by introducing suitable clauses in Govt. ‘contracts or by other
measures so that it becomes incumbent on them to train a certain number of
students. It has also.been brought to our notice that one of the principal
difficulties in the way of firms taking up students for training is housing. We
have been told that certain important firms like the Tatas may take an increa-
singly larger number of students, provided Government is prepared to build
accommodation for them,

9. The present facilities for training ‘B’ (irade technicians are ag follows:—

Presont

nutput
Chemical Engineering and Technology . . . 244
Civil and Municipal Engineering . . . . e e 467
Mechanical Engineering .. . . . . . . 268
Mining Engineering . . . . . . . . 27

Metallurgical Engineering . . . . . . . 27
We have indicated our immediate requirements of ‘B’ Grade technicians
for various industries. It will be noticed that except in Chemical Technology,
specialist training is not imparted in most of the subjects. Our recommendation
would, therefore, be that the existing technological departments be given im-
mediate grants so that the ordinary M. 8c. graduates in Chemical Technology
can be trained in special subjects for a short period to supplement their basic
scientific training. We feel that the following institutes] if reinforced with
capital grant and a certain additional recuring grant, would be able to providae
s short term course to these technological graduates: —
Capital Reourring

grant ant,

(Lakhe) (Iakhs)

(1) Harcourt Butler Technological Institute, Cawnpore . ' 5 1
(2) College of Technology, Hindu University, Benares . . . b *2
{8) Department of Applied Chemistry, Caloutta.University . . 7 *2
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(4) Laxminarayan Tech, Institute, Nagpur

(5) University College, Andhra University

(8) Indian Institute of Seience, Bangalors

(7) Bengal Tanning Institute, Caloutta .

(8) Institube of Leather Technology, Madras .

{9) Engineering College, Guindy, Madras . . . . .
(10) Department of Engineering and Technology, ,Annamalai University
(11) Department of Chemical Technology, Bombay University . .
(12) Forest Research Inatitute . . . . .

(13) College of Engineering and Technology » Jadavpur . . .
(14) Viotor ia Jubiles Technioal Institute, Bombay . . . .

10. We have indicated sgainst each institute what, in our opinion, would
be required by way of capital grant and recurring expenses to fit them for these
intensive post-graduate courses of short term duration. Each institute should
select a group of subjects and a student trained in one aspect of the subject
should supplemenf his trainjing in one or more institutes. The whole course
should not exceed 12 months in these institutes and should be followed by 6-
months practical training. The recutring grant also envisages the recruitment:
from abroad of a few specialists by some of these institutes on a short term.
basis for training instructors. These are marked with a star mark.
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11. The ftraining in tanning and footwear has a special importance, as.
India is one of the largest producers of skins, hides and footwear. I am in-
debted to Mr. Randall for the following:—

‘TANNERIES” —"‘There are only two institutions of importance in India,
vis.—The Bengal Tanning Institute, Caloutts and the Institute of Leather-
Technology, Madras, The Bengal Tanning Institute has a degree course and
also diploma course. The Madras Institute is believed to be initiating « degree-
course; hitherto they had only a diploma course. Both institutions  should
turn out potential grade technicians if students of a sufficiently high calibre
take the degree course.” In the past such studemts have been in the minority.

“It is estimated that these two Institutes peass out approximately 80
students annuelly and when the Degree Course is fully established, thess would
be composed of 10 of the degree class and 20 diploma class. The 10 may be-
classified as potential grade ‘A’ and ‘B’ technicians and the rest as grade ‘C’.
Other less important institutions such as the Jullunder and Bombay Insti-
tutes caper largely for the training of students interested in the cottage industry-
section -of leather production.

‘FOOTWEAR AND LEATHER INDUSTRIES’:

““There are no instructions catering for the training of technicians for these
two industries other than small institutions such as the Cawnpore Leather
Working School. The training given is wholly for hand made production
and produces men of the craftsman type rather than the technician.

“*Although it is essential that facilities for technical training in these two
industries should be provided, there are many difficulties in the way of im-
mediate progress, e.g. non-availability of the necessary plant and trained in-
gtructors for teaching the use of such plant.

“The P. & D. Department Panel's recommendation concerning the Tann--
ing, Footwear and Leather Goods Industries and the training of technologists
Wasi—

(1) The existing Tanning Institutes should be made more efficient and
useful by»adding to their equipment and by their having better-
paid - staff.”’
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(2) The students of, these Institutes before they get their final certi-
ficates or diplomas should be made to work in Industrial concerns,
Central and Provincial Govérnments should arrenge. with indus-
trial concerns provision of facilities for such training and ap-
prenticeship.

‘It is considered that the development and promotion of scientific and
techpical research would be best stimulated by:—

(1) Leather chemistry being accepted as one of the special subjects in-
the M.Sc. degree in Industrial Chemistry,

(2) Students who take leather technology as a special subject and
obtain their M.Sc. degree may then carry on research work in
leather chemistry with a view to obtaining their Doctorate.”’

12. The most difficult part of the scheme would be the training of grade ‘C’
technicians. The existing facilities in India are totally inadequate and unless
these lower grade technicians are thoroughly trained, we fear that the industrial
development ' of India will be considerably delayed. At present the insti-
tutions which can profitably undertake the training of technicians are limited
in number. As far as we know, the following offer scope for training of ‘C’
grade techpicians and with the strengthening of their resources as indicated
will be able to achieve a great deal:—

Capital  Recurring
Grant Grant
(lakh) (lakh)

(1) Technological College, Dayalbagh . : 1:5 0+75
(2) Goavernment Technical Institute, Lucknow 1:6 0-76
{3) Delhi Polytechnic, Delhi : 4 — -
(4) Rngineoring College, Anantpur 1:5 0-15
(5) College of Engineering, Cocanada . 1:5 g-75
(8) College of Engineering, Bangalore " . 3 - . . 1:5 075
(7) Sri Jayachamarajendra Oceppational Institute, Bangalore . 1:5 076
(8) College of Engineering and Fachnology, Jadavpur . 1-5 Q.75
.(9) Bengal Textile Institute, Serampore : : 1-5 0-75
(10) Victoria Jubilee Technics] Institute, Bombay . 1-5 075

(11) Railway Workshops . . v
(12) Ordnance Factories _ . .

13. We have not been able to assess accurately the eost involved, but we
feel that it will be necessary to train at least 1,000 to 2,000 ‘C’ grade techni-
cians, in the immediate future. We feel that & system of scholarships should
also be instituted to make it possible for ‘C’ Grade technicians already engaged
in industry to take a short special course. This should be arranged in co-
operation with the Railway Warkshops, Ordnance Factories' and the various
Engineering firms. In our opiion, & sum-of 5 lakhs of rupees should be im-
mediately earmarked for giving scholarships and maintenance allowances of
lower grade persons engaged in industry.

14. The total number of students that can be trained under the above scheme
can be caleulated according to the formula laid down by Eduecation Depart-
ment. We will effect & considerable amount of saving on account of scholars
that we would have otherwise sent abroad.

15. The firms in the attached list would with a proper understandiug
-arrived at between them and the Government offer- suitable opportunities for
practical training to both ‘B’ and ‘C’ grade technicians.

PAY AND STATUS OF THE TECHNICIAN

18. The status of the technician in Industry today ie rather unsatisfactory.
It is suggested that there should be a basic uniformiity in the grades of pay of
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echnicians over she entire range of organised industry. This applies parti-
oulrly to C grade technicians.

17. A% present, the technician suffers from an inferior position in relation
te the executive branch of business organisations. Unless this is remedied,
the inflow of technician will be hampered.

18. Bo far as technicians in Govt. service are concerned, it has been stated
that their status requires to be raised. We are not worried about the position of
technicians and scientigts in Government employ, as we are sure that in fubure
their status would largely be determined by the goods they can deliver. Mere
slloeation of status to a scientific man would not ensure that he would be
able to exercise authority. He should have the requisite knowledge and ability.

19. The .question of an All India Scientific’ Service has been raised. We
are in full agreement with the view that an All India Scientific Bervice should
be instituted so that the inequalities existing in different spheres of employ-
ment might disappear. Also, we agree that it is desirable to eliminate
isolationist tendencies to which scientists in Government employment have
become subject; but we feel that the solution = suggestéd, namely, thab
scientists amongst universities, Provincial Governments and Industry should
be periodically interchangeable is hardly practicable. There would be innu-
merable administrative difficulties which it would be hard io overcome.

Conclusion.

20. To summarise, my recominendation would be:—

(1) To appoint an expert Committee to examine what subjects can be
taught ip India and arrange for their teaching in co- operamon with
Universities and technical Institutions for training ‘A’ Grade
Technicians,

(2) To institute a course of intensive short training for ‘B’ Grade techni-
cians on a co-operative basis = by. Universities and Industrial
Concerns. The cost of such o Scheme would be 34 lakhs in
Capital Grant and 18-25 lakhs in Réburring Grants,

(3) To arrange for the training of ‘C’ Grade Technicians at a cost of
18-5 lakhs in Capital Grant and 6.75 lakhs in Recurring Grants.

(4) To earmark Rs. 5 lakhs per annum for refresher and supplemen-
tary courses for technicians engaged in Industry.

(56) To earmark a certain sum for providing housing and other neces-
sities at Selected Factories for training ‘B’ and ‘C’ grade techni-
cians.

(6) To enact legislative measures for enforcing a factory to take a
certain’ number of students every year for factory training.

J. N. BAY.
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LIST OF FIRMS, WHICH CAN OFFER SUITABLE OPPORTUNITIES
FOR PRACTICAL TRAINING TO BOTH ‘B’ & ‘C’ GRADE TECHNICIANA

CHEMIOALS AND Druas
1. M/s. Bengal Chemical aud Pharmaceutical Works, Calcutta.
2. M/s. Tata Chemicals, Bombay.
8. M/s. D. C. M. Chemical Works, Delhj.
4. M/s. Shambhunath Acid Factory, Amritsar.
5. M/s. Dharamsi Murarji Chemical Company, Bombay.
6. M/s. Mysore Chemicals and Fertilisers, Mysore.
7. M/s. Bastern Chemical Co., Bombay.
8. M/s. CIPLA, Bombay.
9. M/s. Zandu Pharmaceutical Works, Bombuy.
10. M/s. Mettur Chemicals, Mettur Dam.
11, M/,s, Alembic Chemical Works, Baroda.
12. M/s. Bengal Immunity Co., Calcutta.
18. M/s. Standard Pharmaceutical Works, Calcutta.
14. M/s. Bathgate and Company, Caleutts.
15, M/s. Bmith Stanistreet and Company, Calcutta.
16. M/s. Cawnpore Chemical Works, Cawnpore.

Leaterr INDUSTRY

17. M/s. Cooper Allen and Company, Cawnpore.

18. M/s. The Cawnpore Tannery Ltd., Cawnpore,

19. M/s. The Eastern Tanneries Ltd., Cawnpore.

20. M/s. The Indian National Tannery, Uuwnpore.

21. M/s. The Hindusthan Tanneries Litd., Cawnpore. -
22. M/s. The Chrome Leather Company, Ltd., Cawnpore.
28. M/s. The Gordon Woodroffe ILeather Mig, Co., Madrss,
24. M/s. The Mysore Chrome Tanning Co., Bangalore.
25. M/s. The Nutional Tannery Company Ltd., Calcutta.
26. M/s. The Calcutta Tanneries Ltd., Calcutta.

27. M/s. The Bata 8hqe Co., Ltd., Batanagar.

28. M/s. The Western India Tanneries Litd., Bombay.

PaiNTa AND VARNISHES

29. M/s. Shalimar Paint Colour and Varnish Co., Ltd., Calcutts.
80. M/s. Jenson and Nicholson (India), Ltd.. Caleutta.

31. M/s. Napier Paint Works, Caleutta.

82. M/s. Murarka Paint and Varnish Works. Calcutta.

88. M/s. Hadflelds (India) Ltd., Caloutta.

J4. M/s. Hoyle Robson & Barnett and Company, Calcutta.
35. M/s. Macfarlane and Co., Lid., Calcutta.

86. M/s. Calcutts Paint Colour and Varnish Works, Caleutts.
87. M/s. Solar Paint and Varnish Mfg. Co., Caleutta.

88. M/s. P. C. Chanda and Company, Calcutta.

39. M/s. Goodlass Wall (India), Ltd., Bombay.

40. M/s. Elephant Oil Mills, Ltd., Bombay.

41. M/s. Cooper and Company; Bombay.

42, M/s. Hardeastle Waud and Company, Bombay.

43. M/s. Jyoti Paint and Varnish Industries, Madras.

44. M/s. D. Waldie and Company, Ltd., Caleutta.

Parsr

45. M/s. Titaghur Paper Mills, Titaghur.

46. M/s. Bengal Paper Mills, Calcutta.

47. M/s. Shree Gopal Paper Mills, Abdullapur.
48. M/s. Orient Paper Mills, Calcutta.

49. M/s. Rohtas Industries, Dalmisnagar.
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81.

52.
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. Jagswant Straw Board Mills, Meerut.
. Btraw Board Mifg. Co., Saharanpur.

NoN-Feerous.

. The Indian Copper Corporatitn Ltd., Ghateila, P.0. B.N. Rly.
/8. Star Metal Refinery, Bombay.

. Aluminium Corparation of Indxa, Ltd., Cawnpore.

. Jodian Aluminium Company, Alwaye

. Biani Metal Works, Ltd., ‘Caloutta.

. Kamgni Metal Refinery aud Metal Industries, Bombay & Jaipur.
. Bengal Ingot Co. Ltd., Caloutta.

. The National Rolling 'Mills, Caloutta.

. The India Rolling Mills, Ltd., Calcutta.

. Venesta Ltd., Calcutta.

. The Shaprana Iron and Steel Works, Bombay.

Macuve Toors.

. Jessop and Company, Caleutta.

. Cooper Engineering Works, Satara.

. Indian Machinery Ltd., Howrah.

., Mysare Kirloskar Ltd., Mysore.

. Brittania Englneermg Co. Ltd., Titbaghur.

/8. Maya Engineering Works, Caleutta.

. Investa Machine Tools and Engineering Co. Ltd., Bombay.
. Richardson and Cruddas 1id., Bombay.

MgeouaNIOAL ENGINEERING.

. Kirloskar Bros., Kirloskarwadi.

. P. 8, G, & Bons, Coimbatore.

. Bahri BEngineering Company, Jamshedpur.
. Jay Engineering Works, Calcutta.

. Cooper Engineering Works, Satara.

. India Machinery Ltd., Dum Dum, Cslcutta.

ELECTRICAL INDUSTRIES.

. Clyde Fan Co., Calcutta.

. Kaycee Industries, Calcutfa.

. India Electric Works, Ltd., Caleufta.

. Csleutta Electrical Mfg, Co., Caleutta.

. Model Industries, Dayalbagh

/e. British India Electrm Construetion Co. , Caleutta.

. Everest Engineering Company, Calcutta.

. Greaves Cotton and Crompton Parkinson, Bombay.

. Bengal Electric Lamp Works, Calcutta.

. Blectric Lamp Manufacturers .of India, Ltd., Caleutta
. Mysore Lamp Works, Ltd., Bangalore.

. Lux Lamps Ltd., Calcutta.

. Aasoclated Electrical Industries (India), L¥d., Calcubts.
. Phillips Electrical Co. (India), Ltd., Caleuttn.

. General Electric Co. (India), Ltd., Caloutta.

. F. & C. Osler Ltd.. Calcutta

. Siemens (India), Ltd.. Caloutta.

PoTTRRIES.

. Bengal Potleries, Caloutta.
. Gwalior Potferies, Gwalior and New Delhi.

. Parashuram Potteries, Thangadh.

. Bodepore Potferies, Sukohar.
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88. M/s. Bengsl Por?la.in Company, Caleutta.

99. M/s. Burn and

10D0. Government Porcelain Factory, Bangalore.

ompany, Calcutia,

1Q1. M/s. Parry and Company, Mddras.

Grass.

102, M/s. Bcientific Indian Glass Company, Ltd., Caloutts.
108. M/s. U. P. Glass Works, Ltd., Bahjoi.

104. M/s. Beraikella Glass Works, Kandra.

105. M/s. Allahabad Glass Works, Naini.

106" M/s. Capital Glass Works, Melaknagar. .

107
108

110.
111,

112

118, M/s.
M/s.
M/s.

114,
us.

118.
117.
118.

119,
320.
121,
122,
133,
124,
125.
126,
127,
128.

129.
130,
131.
132.

188
154
1385

136.
187.
138,
139,
140.
141.
142.
148,
45,

. M/s.
M/s.

!.09‘. M/a.
M/s.

M/s.
M/s.

M/s.

M/s.

M/s.
.-M/s

M/s.
M/s.

M/s.

Me.

M/s.
M/s.
M/s,

M/s.
M/s.
M/’B.
M/s.

M/s.
M/s.
M/s.
M/s.
M/s.
M/s.

M/s.
M/s.

*

. M/s.

M/s.
M/e.
Ma

M/s.

Ganga Glass Works, Ltd., Balawali.
Kaycee Glass Works, Shikohabad.
Khandelwal Glass Works, Basni.
New India Glass Works, Calcutta.
Ogale Glass Works, Ogsalewadi.
Paisa Fund Glass Works, Talegaon,
Vibhuti Glass Works, Benares.
SBodepur Glass Works, Caleutta.
Jain Glass Works,

REFRACTORIS .

Burn and Company, [Caleutta.
Relisnce Firebrick and Pottery: Co. Ltd., Caloutta.
Behar Firebricks and Potteries Litd., Calcutta.

Soar avp Oms

Lever Bros., Bombay.

Tata Qi Mills, Bombay.

Godrej Soaps, Bombay.

Swastak Oil Mills, Bombay.

Mysore Govt. Soap Factory.

The Kerala Soap Factory, Calicut.

{Bengal Chemical and Pharmaceutical Works, Ltd., Calcutts.
Jadavpore Soap Works, Calcutta.

Modi Soap Works, Meerut,

Techno Chemical Industries, Calicut.

Russer

Dunlop Rubber Company, Calcutfa,

Firestone Tyre and Rubber Company, Bombay.
Ba¥a 8hoe Company, Batanagar.

Bengal Waterproof Company, Calcutta.

A. K. Sarkar Company, Calcutta.

Travancore Rubber Works, Trivandrum.

Indisn Rubber Manufacturers, Calcubta.

WOOLLEN

Cawnpore Woollen Mills, Cawnpore

Raymond Woollen Mills, Bombay..

Indian Woollen Mills, Ltd., Bombay. .

Bangalore Woollen Mills, Ltd., Bangalore City.

8hri Dinesh Mills, Ltd.. Baroda.

Raj Spinning Mills, Amritsar.

Oriental Carpet Manufacturers (India), Ltd., Amrifsar.
B. K. Subbayah and Sons, Bangalore City.

Nagpal Woollen Mills, Bombay.
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Casaxy
146, M /s, Associsted Cement Companies Lid., Bombay.,
147. M/s. Dalmia Cement Limited, Dalmianagar.

148. l\ﬂn. Assam Bengal Cemen$ Co. E4d., Calcubs
149. M/s. Andhra Cement Co. Ltd., Bezwads.



. OEAPTER VI
R.IAF. Training, Research and Development in Oocllaboration with Oivil
Institutions
By
H. 8INGH
OBJECT OF MEMORANDUM

To explore possibilities of training, research-and development for RI.AF, in
«collaboration with civil Institutions and research bodies.

1. Technical training and expansion in collaboration with civil aviation.

Training.~—It is strongly recommended that the present Technical Train-
dng ‘Scheme of Government of India, Civil Aviation be co-related to the
Training Schéme of R.I.A.F. in as far as common trades are concerned. This
closer fusion can provide many advantages as:—

(i) Pace of training cam be quickened, -

(ii) Uniforra standard of training can be attained.

¢iil) Facilitiese can be available by which Air Foree Personnel in peace
time could be provided to Civil Aviation and the Civil Aviation
Technicians could be switched on fo Air Force should a national
emergency arise. A pool of frained personnel can meet the re-
quirements of both the organisations at any time.

Trade Testing—The Ground Engineers with A,B,C,D, & X licenses and
fradesmen in Civil Aviation can be usefully employed by Air Force but in gueh
ifl is essential that Air Force is fully represented on the examining bodies and
if suifable for Air Force their certificates endorsed ‘‘Acceptable fo Defence
‘Bervices’’. :

A detailed scheme in this connection can further be discussed by which the
common trades of Civil Aviation and Air Force as well as the basic and
specialist courses of common degign could be worked out to. uniform standard.
The Civil Aviafion Training Centre af Ssharanpur aould be ufilized for such
purpose.

2. Development and Research.—Defence Services appreeiably rely on the
works done by Scientists who also work to the requiremente of Forces. Up to
now R.I.A.F. has been a prominent part of R.A.F. in the UK. Air Ministry
holds the functional control of both the R.AF. and the Civil Aviation. In all
the researches and developmenta in Aircraft, Air Ministry is the supreme autho-
rity. R.A.F. is fully represented in Air Ministry. In this way R.I.AF. has
been denendent on the authority of Air Ministrv. Tt is now strongly emphasised
‘that similar link between R, I. A, F. and Civil Aviation be formed which would
actively keep liaison with Civil Institufions and eminent works in the advance-
ment and researches of Indian Development on Aireraft side. Further possi-
bilities should be explored for the following Institutions:—

(i) Hindustan Aircraft Factory, Bangalore.

(ii) Institute of Science (Aeronautical Engg.), Bangalore,

(iiiy Engineering University, Roorkee, Aeronautic 1 Engg. Group.
(iv) Forest Research Institute, Dehra Dun.

(v) Supdt., Instrument and Optical Factory, Dehra Dun.

(vi) Ordnance Laboratories, Cawnpore.

There. are nurhber of resources which have been untouched and could be
remarkably utilized in the interest of aircraft development for Civil and Air
Foree purpose. Indian Timber opened a great subject -during the War for
Keronautical Manufacture but no efforfs were fysther made to ufilize the work
for Airframes and Propellors. Greatest steps are now required to have a team
of Civil and Air Force Engineers organised to take up this work in hand.
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Rgdio Training and Research.—\Vireless applied to aviation has -become an
instrument of very high importance. It has proved beyond doubt that the
‘safefly of Airorafp iu Air, ip Operations, or in Flight is highly dependent on
W appliances oonnected o flying. -

In pussive Air Defence aguinst Emeiny Aireraft, Wireiess hos pluyed u purt
ot decisive nature. . : )

The training provided by Indian Universities in physical science and post-
graduate study in physics hardly gives & turn out of young men who would
normally be utilized beyond that of msaintenance standard of wireiess appliances.
Indiu has not been able to make advancement in Radio Communication owing
to the lack of facilities of research in this subject. Joint representations
should be made to provide development facilities to the interest of Civil Avia-
tion and Air Force with important institutions such as:—

(i) Institute of Science :fBangalore.
(i} Govt. Radio Factory, Bangalore.
(iii) Victoria Jubilee Technical Imstitution, Bowmbay.

and any other such institutions which could be agreed upon to be of help
in setting up the development machinery. The institutions should be actively
collaborated in the  achievement of peace-time and  operationsal
necessities of Wireless. Continuous references for service and civil training in
these lines should be made to these .institutions.

Airborne Armaments and Explosives.—No' facilities are available in this
country by which the specislist armament and explosives for Aircraft could
be taken up for manufacture. Indian Air Force has been predominantly de-
pendent on the supply and directions of Air Ministry. A high field of work
lies untouched whereby the work on srmament and ammunitions should be
carried on for reserve storage and experimental basis. In this connection the
Command Armament should be reorganised on a higher status. Closer lisison
should be set up with Army Ordnance and further possibilities should be
explored for taking advantage of Ordnance and Explosive Factories now in
exigtence in Command. Ample encouragement should be given for appointing
desirable chemists, physists and engineers to do research work directly in
contact with the Ordnance Factories and who on their part will pass their higher
problems for special investigations, with civil research institutions.

General.—For such achievements it would be desirable to set up Armed
F.xploswes,. Scientific Aircraft Experimental Stations which would pass their
work to Air Council. It is worth mentioning on this issue tha§ Air Council
will be the supreme body for maintaining foreign liaison, eollecting command
requirements,  collecting and controlling experimentsl stations and final appro-
val of the works through Command Armament.
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OHAPTER VII

Programme for provision of facilities for education, training and resesrch
in GEOLOGY and MINING which can be fhillated within the
next six months
By

D. N. WADIA

Facilities for advanoced geology education and research, unlike those for the
physical and biological seiences, were, until very lately, practically non-existent
in Indian Universities. That was largely because, prior to war, there was
hardly « dernand for five geologists a year and not more than double that number
of mining men, all for subordinate positions in ipdustry, teaching line, aud
very rarely in (Government employ.

2. Within the last 7 or 8 years, there has sprung up o sudden inereuse in
this demand—over 400 to 500 per cent—and the few existing geological train-
ing institutions, namely some five universities and the Indian School of Mines,
have been hard put to it to ineet this sudden increase in intake. Up to 1940,
there were only four universities which had geology departments, equipped for
teaching up to B.Sc. (Hons.) or M.Sc¢, standard, but which possessed insufficient
means for giving practical field geologicsl training. Since 1840, four more uni-
versities (Andhra, Lucknow, Patna und Nagpur) have instituted geological fucul-
ties, though these are also not in a better position than the older universities
qr providing adequate facilities for post-graduate reseavch as well as un effi-
cient system of practical field training.

3. The. education of working geologist is different from that of other
scientists and demands not qnly class-room and laboratory teaching, as in the
‘other selences, but also a system of field training and instruction in the open
country, requiring prolonged camping seasons in distant geological provinces
snd mining areas—a type of instruction which is rather costly and out of the
common and few of our colleges and universities were, and even yet are, in a
position to provide efficiently. = The Geological Survey of India is the only
agency thas can help the educational institutions in_this post-collegiate training
in the field to supplement the purely academic education of the class-room,
The limited Yacilities at the command of the Geologicsl Survev, however, for

shis purpose have been fully taxed in training their own recruits which have of
late largely multiplied.

4. I$ is from this background that the question of man-power in Geology
has to he viewed. The pre-war set-up being so unsatisfactory for providing to
the country the right type of geologists, Government directed its attention
in 1844 to improve the situation. In 1945, two committees were formed—
the Geology Education Committee aud the Indian Sghool of Mines Re-organis-
ation Committee—with the object of improving Geology and Mining education
and increasing the out-pub of properly trained personnel.  These two com-
mittees have completed their work and submitted their reports. recommending
measures for securing the desired results within the coming five years. The
recommendations of the Geology Education Committee for help to geology
departments of universities, vis financial grants, procuring of laboratory appa- .
ratus, camp equipment and in the training abroad:- of one member of the tutorial
_staff, side by side with suggestions for management and strength of classes,
}imit of number of students and length of different courses, are likely to result
in increase in the number of graduates and pots-graduates in Geology, tp a
level more or less in keeping with the demand, and also improve the guality
of the sum out. The Indian School of Mines, after the suggested re-organis-
ation of ite staff, buildings, laboratory extensions and revised courses of under-
ground training, will turn out double the number of qualified mining enginger-
ing gradustes, ‘which it is daing o presant (a target figure of 48 per yéar plus



107

12 Applied Geology students). The stundwmd of truuung and practical mstruce
hugq jmparted to these mining men wit cowupure fuvourably witll that of toreign
mining schools, both g regards theory and the practical side of mining.

5. Since the present sub-committee is called upon to frame a prograinme
tor provision of facilities for education, training und research in Geology and
Mining which can be initiated within the next six months, it cannot do better
thun ask for & speedy implementation of the two reports that have lately
been presented to Government—(1l) by the Geology Education Committee
in Qctober 1946, and (2]%s by the Indian School of Mines Reorganisation Com-
mittee. in June 1947. DBoth these reports have suggested procedure and
programume ol requirements and recommended facilities to be provided for
improving the "qualibty and quentity of trained geological and mining person-
nel that will be required socon for manning the expanded Geological Survey of
India, the various mineral industrial development projects and mining and
metal industry of the country.

6. The effect of these measures, if quickly implemented will be to pro-
duce, on gn average, about. 64 qualified mining and metallurgy graduates per
year (48 from Dhanbad School of Mines plus 16 from Bevares Hindu Uni-
versity) after 1950, and between 70 and 80 Geology graduates annually of
M.8e¢. and B.Sc. (Hon.) standard (6(—70 from the universities pius 12 Ztom
Dhanhad School of Mines). The quality and grade of instruetion provided
in the vevised schemes at these institutions, however, though considerably
improved, will not be such that the trainees can go into direct employment
without at least six months of field experience and training in methods of
geological survey and mapping. For this, extra provision is necessary and
the prerert Sucientific Man-power Committee should make recommendations
to Government to this effect.

This field course constitutes the most difficult part in the training of geolo-
gists, but it is' quite necessary and must be imparted, either during their final
year of study, nr immediately after their' passing out. The only satisfactory
way of imparting this practical training, under present.day conditions prevail-
ing in India, is to assign the freshly passed graduates to the various field parties
of the Geological Survey, for at least one full field season. Parties of 8 to 5
men may thus be assigned to 10 working field parties every year. Similarly
a small number of students, during the latter part of their course, may be
assigned to the vacation Mining Camps of the Indian School of Mines,
Dhanbad, for securing practical experience of underground miniag metkods.
The cadre of Geologists in the Geological SBurvey of India when it is complete
by the sdditicn of 14 new recruits this year, will be able to spare fairly senior
officers, who can superintend this work of giving to fresh university graduates
the necessary field training and practice in geological mapping, survey
methods, ete, . ‘

7. I would, however, impress upon the sub-committee that the combined
demand of India for Geology and Mining men will always be within rather
narrow limits. I do not anticipate that, with all the new development pro-
jects in aotive operation, the total demand, within the next five years, will
exceed 400 fully qualified geologists and mining engineers. Once the target
of 150 geologists to be recruited for the Geological Survey of India withiz the
next few years, is completed and the requirements of educational institutions
expanding under Government grants scheme are satisfied, it is probable that
the ineressed out-turn of geology M.Se’s: and post-graduate research men.
and mining cngireering men from the Indian School of Mines as well as
from the improved mining faculty of 'the Benares Hindu University, may
more than saturate the Reld of employmen§ in these subjeots, unless Indiac
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wiming industry take a phenomental turn. We should, thérefore, be caretul
to see that an over-multiplication of highly specialised men in these two
subjects is not produced. The present programme may, therefore, be comn-
sidered adequate to meet the demands of the next five years, at the end of
which a fresh stock of the situation may be taken.

8. In the ubove paragraphs, comsideration is given only to the requirements
of higher ranks of professional geologists and mining men. But, in a modern
Btate, Civil Engineering, Agriculture, Soil Secience, ?rrigatio’n and Underground
Water Supply need knowledge of geology as an essential subsidiary, and pro-
vision for imparting this élementary geological instruction has te be made.
The revised B.8e. Geological courses of our Universities and Colleges (which
will now number about 12) and the Geology courses usually given in the Fn-
gineering and A vcultural Colleges will ordinarily meet the demand for this
type of instruction, both as regards theory and the practical side. Civil En-
gineering and Agricultural Colleges are being modernised and re-equipped and
Government is giving special grant to such institutions as the Jadavpur

Engineering College, this will doubtless improve the facility for geology teach.
ing in the non-specialist institutions.
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OHAPTER VII1
Programme for the Improvement and Development of Higher Technical
Education
By
B. R. SEN GUPTA

The inadequacy of -the axmtmg facilities for higher technical education in
Iudia is admitted cn all hands. 'The Sarker Committee appointed by the Gov-
ernment of India to consider the development of higher technical n:titutiong
in Indias was of the cpinion thab both in quality and quantity the present faciii
ties fell short of lndia's needs to produce high grade engineers and techuulo-
gists, This Committee recommended the early establishment of -four Regional
Higher Technical Institutions on the lines of the Massachusetts Institute of
Technology, each of them to provide a wide range of facilities for posb-graduate

study and research in addition -to producing snnually about 380 graduates in
engineering and technology.

2. The Committee’s recommendations were endorsed by thé All-India
Council for Technical Education, which were established on the 30th Novem-
ber, 1945, to survey the needs of the country as a whole for higher technical
education and to advise the Government of India on all matters cuncerning
higher techuical education. This Council were of the opinion that in order
to upgrade the exisl ng institutions of engineering and technology it ‘vas most
urgent that generous grants should be given by the Governments, Centeral
aud Provineial.

3. In the light of the above and .other recommendations of $he Uouncil
the Government of India have decided to initiate and implemers the iolluw-
ing development schemes within'  the qumquennmm commencing from the
vear 1940-47:—

(i) Fstablishment of Regionai Coramittees of the All-India Council for
Technical Eduocation to ensure the co-ordinated development of technical edu-
cation and generally to raise its standard.

(i) Improvement and expansion of existing non-governmental institutions
of Engineering and Technology by giving them financial assistance,

(iii) Proeurement of scientific and technical equipment for = distributio
free ¢f churge or ut nominal price, to deserving scientifie and technical insti-
tutions ineluding research institutions,

(iv) Develupment of the Delhi Polytechnic.

(v) Development of the Indian Institute of Science, Bangalore.

(vi) Establishment of the Iustern and the Western Higher Technical
Institutions.

(}:'ii) Esteblishment of a Central Training College for teachers in
Teehnology. '

(viii) Establishment of a Central School of Indian Architection and Town
and Regional Fluring.

(ix) Establishment of an Administrative Staff College for administrators
engaged in industry, commerce and in Government employ.

4. Establishment of Regional Committees of the All-India Oouncil for
Technical Education,

Financial implication :—

Capital—Nil.

Annnal Recwrring-—Rs. 1,84,000.

In order to enable the Council to ‘tender judicious advice to the Govern-
ment for the provision of facilities for technical education in every part of
the country adequate in relation to the possible industrial development of
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euch vegion, the Council have decided to establish regional committess n eo-
operation with the provincial and state Governinents, the latter have now
under consideration definite proposals as tormulated hv the Counal, in reg&rd
to the demarcalion of the regions as well as the composition und iunctions
of sueh comnnittees. The Government of India have sanctioned a nucleus
staff for the oroposed Regional Committees and there is every reason te hope
that thesr commntiers will commence their work within six montha.

Budget Provision.

1947-48—Rs. 20,00,000

5. Improvement and expansion of existing non-governmental institutions
of Engineering and Technology. ‘ L,

The All-Indis Council for Technical Education are of the opinion that
simultaneously with the establishment of high grade institutions of eugineer-
ing and technology, the Government of India should give generciis grants
for upgrading and expanding some of the existing institutions ‘of engineering
and technology. A nominal provision of Rs. 20 lakhs has been made in the
budget for the vear 1947-48 without prejudice to expenditure sarcticn for
implementing sound recommendations that may be. made by the Conmeil in
this behalf. The Ccuncil consider that the following institutions regaive to
be improved and developed:—

(1) College of Engineering and Technology, Jadavpur,

(ii) Department of Applied Chemistry, University College of Science and
Technology, Calcutta. 7

(iil) Department of Applied Physies, University College of Science and
Technology, Caleutta.

(iv) Engineering College, Benares Hindu University,

(v) College of Mining and Metallurgy, Benares Hindu University.

(vi) College of Technology, Benares Hindu University.

(vi) Engineering College, Dayalbagh.

(viii) Engineering College, Aligarh Muslim University.

(ix) N.E.D. Iingimeering College, Karachi,

(x) Victoria Jubilee Technical Institute, Bombay,

(xi) Department of Chemical Technology, Forman Christian College,
Lahore,

(xii) Department of Chemical Technology, Bombay: University.
(xiii) Luxmi Narayan Institute of Technology, Nagpur University.
(xiv) Department of Technology, Andhra University.

(xv) Department of Chemical Technology, Madras University.
(zvi) Engineering. College, Annamalai University,

The Council have appointed expert committees to visit these institutions
and to make recommendations for their improvement and development. The
expert committees for (i), (iv), (v), (vi), (vii), (viii), (zi), (xii) and (xvi} have
already submitted their reports and the committees for the remaining insti-
tutions are expected to submit their reports within a fortnight or s2. A
serutinising committee of the Council is expected to examine all these reports
and to submit its recommendations to the Co-ordinating (the Executive) Cowmn-
mittee of the Council by the 81st August, 1947, which has been authorised
by the Council to submit on their behalf the final recommendations to the
Government of India earlv in September, 1947, Tf adequate funds are made
available, it should he possible to initiate steps for the improvement of the
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above institutions i October, 1947. This should raise their existing standard
of .education and in some cases also inctease their training capacity, leading
to a gradual increase in the annual output of graduates from them. The
tabulated siatement in Annexure shows the present as well as the additional
anticipated output from each of these institutions when the development plans
are implemented with financial assistance from the Government of India.

6. Procuremeént of Scientific and Technical Equipment.
(A Fund of one crore of rupees).

A oconsiderable amount of stores and equipment of educational vaiue was
rendered surplus on the cessation of hostilities. These are being disposed of
by the Government of Indis. A small organisation was set up in the Educa-
tion Department for securing some of them for educational institutions. It
was soon discovered, however, that if educational institutions, all of wnom had
beea uneble to secure any equipment since 1939, were to secure even their
minimum requirements from this surplus stock, it would be necesssry to pro-
vide them also with funds to purchase these. For, owing to the abnormal
rise in prices, the institutions were able barely to meet their day-to-day
expenditure cut of the funds at their disposal,

Further, it was found that if materials of educational value weére not to
pass into the hands of dealers as s consequence of the disposals policy of ths
Government, it would be necessary for a Central Organisation to purchsge and
hold the required stock. The Government of India were accordingly requested
about nine months back to provide a fund of one crore of rupees. But un-
fertunately Government deeision in the matter has not been obtained as yet
with the result that substemtial quantities of valuable materials have already
found their way into the hands of private dealers. If funds are thade imme-
diately availakle, even now it may not be too late to secure a substantial
quantity of the materials for educational purposes.

Tt should not be overlooked that most of the institutions are ill equipped
while much of their existing equipment is now old and require thorough over-
bauling. . ' With a view to assisting the institutions to bring their equipment
up-to-date, model inventories of minimum equipment required in an engineer-
ing college have been prepared and circulated to all engineering colleges, uni-
versities and Provincial Governments,

The Government of India cam also help to improve the situstion indirectly
in other ways by instructing the Supply Missions to attach the highest priority.
to secure from abroad scientific and technical equipment and by removing all
restrictions on the import of these articles.

7. Development of the Delhi Polytechnic.

Financial implications: —

Capital—Rs. 79,70,000.

Annual Recurring—Ra. 5,70,000. _ _

Owing to the war-time difficulties, the Delhi Polytechnic which wds sbarted
in 1941 could not be developed to its full stature. It is a unique -ifistitution
of its kind in India in as much as it provides instructional facilities both full-
tinie ‘ard part-time in a wide range of subjects such as Engineering, Applied
Bcience, Textile Technology, Commerce, Art, Architecture, ete.

Th: inadequacy of teaching accornmodation and the acute shortage of
teaching staff are now hindering its proper development. While the first of
these obstlacles will be removed when funds asked for are made available, it
is fearsl that unless the Government of India sanction more liberal salaries
for teachers than at present. it would be well nigh impossible to develop the
institution properly,
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With the small exwension of buildings that has pow been taken in hand %
should be possible to increase within the next six monthe the annusl ml.ake by
the margin shown below, provided the terms and conditions of service £
teachers are made sufficiently attractive:

(i) Architecture 30 Full-time
(i) Arts & Crafts 15
{iii) Radio Servicing 107
(iv) Cooperative Part-time
Course in Textile
Technology 1o

8. Development of the Indian Institute of Science, Bangalore.

Financial implications : —

Capital—Rs. 1,08,000.

Annual Recurring—Rs. 7,94,000.

A four-yewr plen for the development of the Indian Institute of Science
I8 now in the second year of its operation. Two new departments natmely,
Departinents of Metallurgy and Internal Combustion Engineg have been
established and some of the existing departments improved. A High-Voltage
Laboratory for research and s department of Power Engineering for the post-
graduate training of power development engincers (civil, mechanical electri-
cal) are heing established and should be readv to admit scholars from
July, 1948,

In Annexure IT will be found a stetement showing the number of studentg
admitted to different courses in the Institute in the vear 1945-46. From this
year, it may be possible to increase the annual intake as follows:—-

(i) Physics (Research)—3.

(ii) Biochemistry (Research)—5.

(iii) Pure and Applied Chemistry and Chemical Engineering (Teaching
and Research)—30,

(iv) Electrical Technology (Teaching and Research)—20.

(v) Aeronautical Engineering (Teaching and Research)—3.

(vi) Metallurgy (Teaching and Research)—12.

(vii) Internal Combustion Engineering (Teaching and Research)—10.

9. Establishment of the Eastern and the Western Higher Technical Insti-
tutions.

Financial itmplicationg : —

Eastern Higher Technical Institution.

Capitel—Rs. 3,04,95,000.

Annual Recurring—Rs. 44,61,000.

Western Higher Technical Institution.

Capital—Rs. 8,50,00,000.

Annual Recurring—Rs. 44.00,000.

From the experiences gained during the recent war vears, the Government
of Indin came to the conclusion that for meeting [undia's post-war needs it
would be necessary to augment und improve considerabls the present facilities
for technical cducation and decided to—

(a) introduce the overseas scholarship scheme for advanced education and
training ubroad of Indian yraduates in engineering und techuology.

(b) set up a ccmmittee under Mr. N. R. Sarker to recommend steps for
the development of higher technological institutions for post-graduate study
and rescarch. ‘
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In February, 1946, the Sarker Committee submitted its report urging upon:
the Government of India the necessity of cstablishing with the least possible
delay at least four Regional Institutions on the lines of the Massachusetts Insti-
tute of Technology, so that India’s post-war needs might be met adequately.

The Government of India have decided to establish within the quinquenniym.
commencing: from the year 1046-47 two of these regional institutions nawel.,
the Eastern and the Western Institutions, each for about 2,000 undergrrdvates
and 1,000 post-graduates and research students., Each of these institutions is
to have wide facilities for post-graduate study and research. For example,
the Eastern Institution is expected to provide facilities for post-gradyate study
and research in the following subjects:—

¥uel Technology,
Pharmaceutics and Fine Chemicals.

Regional Planning.
Paper Technology.

Gilass and Ceramics,
Plastics.

Paints and Pigments.

Hydraulic and River Research.

Ifansportation (including Railway Engineering).
Structural Engineering (includirg High Dams).
Design of Electrical Machinery.

Refrigeration and Air conditioning.

Automobile Engineering.

Machine-Tools.

Design of Machinery and Instruments.

Light Alloys.

Industrial Physies,

Electronies (including Radio Engineering).
Keconomics, Botany.

Geaphysies, Geology, Mineralogy.

Meteorology.

Food Technology.

A number of sites for the proposed Kastern and the- Western Higher,
Technieal Institutions have been examined and the Government are expected
to complete the purchase of two suitable sites within the next two or three
months,  The requisitions for the recruitment of the necessary planning staff
are expected to reach the Federal Public Service Commission early next month.
It has also been decided to. send in autumn this year a small delegation to
Hurope and America to recruit such of the staff for certain key posts as are not
likely to be available in India. It is hoped that it would be possible to fill up
at least some of the key posts within the next six months. The planning of the
college buildings and laboratories, the placing of order for equipment, and help-
ing in the recruitment of the other staff are some of the important tasks that
are to be assigned to the planning staff. Although it would take two to three
years for the institutions to come fully into operation, it is hoped that a certain
gmount of post-graduate and research work and the training of junior teachers
would commence much earlier in hired or temporary buildings near the sites.
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The Department of Education attach the greatest importance to the early
establishment of these institutions for, the sooner they are. the sooner will
India be free from the necessity of sending overseas a large number of scholarg
for advanced training in different branches of technology.

It may not be out of place to mention here the following two important
matters both .of which call for liberal decision, as on this will largely depend
the success of these institutions:—

() the necessity of offering adequate salaries to teachers so as to attract the
best brains to the teaching profession. The present salaries obtaining in the
country disgcourage rather than encourage talented young men to take to
teaching posts. .

(b) the need for exercising only the barest minimum of governmental control
during the formative period of the Institutions. The only way to establish
these institutions speedily is to entrust the work to a small Managing Committee
empowered to recruit staff, purchase equipiment and to take such steps us could
expedite the construction of buildings. The grant of such. powers to the
managing Committee as suggested above would necessarily involve the re-

laxation of much of the existing rules and procedure.

10. Establishment of the Training College for teachers in Technology.
Financial implications :—

Capital—Rs. 9,81,000.

Annual Recurring—Rs. 1,40,000.

The details of the scheme have been worked out. It is proposed to estab-
lish this institution as & Department of the Delhi Polytechnic for tha training
of teachers for technical liigh schools and senior technical institutions. For
various reasons, such as the inadequacy of teaching accommodation, shortage
of staff, equipment, ecte., it will not be possible to initiate this scheme for
another six months.

11. Establishment of a Central School of Architecturc and of an Adminis-
trative Staff College.

Financial implications :—

Sohool of Architecture.

Capital—Rs. 1,00,000.

Annual Recurring—Its. 98,000.

Administrative College.

{Details are being worked out.)
The details of these two schemes are now being worked out. 'The schemes
will be ready for implementation in 1948-49.

12. Effect of intiating the development schemes.

In addition to the schemes outlined above, some of the Provincial Govern-
ments are also initiating schemes for the improvement of the government insti-
tutions and the cstablishment of a few new ones. An attempt has been made
10 cstimate the likely effect on the total output of engineers and technologists
from all institutions for India as a  whole. Tnformation  collected
either from replies to a quesfionnaire issued by the All-India Coun-
¢il for Technical Edueation or through a direct reference on the
subject matter to ~ the institutions concerned has  been  arranged
in  the Apnexure IIT, IV, V and VI. Amexure III  gives
an ostimate of the likely annual intake into degree or equivalent courses in
different institutions for~each branch of technology. Annexure IV gives esti-
mates (a) for the present annual output’of engineers and technologists with
degree or equivalent qualifications and (b) of their probable output by 1951
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aind 1854 respectively. Corresponding estiuntes for Diploma courses
. [ B
giv.a in Apnexure V and VI,

As will be seen from these figures, the annual output of graduates in
engineering and technology is expected to rise from its present level of 1,300
to approximstely 4,000 by 1954 on the assumption that all the development
plans outlined above will be implemented within the next two or three years.

13. Overseas Scholarship Scheme.
Financial implications :—
For five years—Rs. 2,40,46,350.

The Overseag Scholarship Scheme was introduced in the year 1945-46 to
ment ths needs of the Central and Provincial Governments for high-grade
technical and scientific personnel. Under this scheme, nearly 1,000 scholars
baie been sent for advanced education and training in foreign institutions.
Some of these scholars are expected to return within the next six months and
will be available for employment under the governments.

The scholarship scheme was recently reviewed by an expert committes
under Dr. B. C. Roy. It is understood that the Committee has submitted
an interim report which is now under consideration of the Government of India
and it is anticipated that, as s result of the Roy Committee’s recommenda-
tions, the scope of the scheme will be considerably widened so as to enable
educational institutions, public utility concerns, and industry to participate
in it.

14. Development of the Indian School of Mines, Dhinbad.

On the recommendations of a Committes of the Works, Mines and Power
Department, the Government of India have already initiated s scheme for
doubling the training capacity of the Indian 8chool of Mines and improving the
standard of education.

15. Geological Education Committee Report.

The Parija Committee’s report on Geological Edueation has been ynder
examination by the Universities and Provineial Governments concerned and
also by the Government of Indin. It ought to be possible to give effect to
some of the major recommendations within say six honths. The schemes
drawn up on the lines of the committee’s recommendations should, - when fully
implemented, result in a substantisl improvement and expansion of the facilities
for undergraduate and postgraduate education in Geology in the Universitics
of Caleutta, Benares, Aligarh, Bombay (Feigusson College) and Mysore.

16. Pand for the Promotion of Fundamerntal Research.
Financial implications :
For fwve years a fund of Rs. 75,00,000

plus

are

Indian Association.
Capital—Rs. 18,82,000.
Annual Recurring—Rs. 2.71,000.

The Government of India have agreed to provide = fund of Rs. 75 lakhs
for the promotion of fundemental research in Universities and research insti-
tutiong during this quinquennium.,

. A scheme for the development of the Indian Association foi the Cultiva-
tion of Science has been sanctioned. under which the association is expected to
commence within the next half-vear rbsearch work in High Polvmer Phvsies
and Chemistry, C -
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A scheme for the development of the Tata TInstitute of Fundamental
Research is now under consideration of the Government of India, which, if
sanctioned, will be initiated within six menths’ time.

17. Divelopment of the Oentral Universities.

Financial implication :—

Delhi Unive}sity.

Capital—Rs. 89,75,000.

Annual Recuwrring—Rs. 8,56,000.

Benares Lniversity.

Cupital—Rs. 20,45,000.

Annual° Recurring—Rs. 2,00,000.

Aligarh University.

Capital—ERs. 2,50,000.

Annual Recurring—Rs. 30,000,

The Development programmes which have been already initiated should

bring about an all-round improvement of the three Central Universities of
Delhi, Aligarh and Benares.

For example, the Delhi University is offering from this year degree courses
in some of the biological sciences.

18. Other Centra! Schemes for the development of general education,

Financial implication: —

Training College.

Copital—Rs. 20,45,000.

Annual Recum‘ingf—l?s. 2,00,000.

Jamia Millia.

Capital—Rs. 2,50,000.

Annual Recurring—Rs. 30,000,

Visva-Bharati.

Capital—Ra. 4,78,000.

Annual Recurring—Rs. 90,000.

It ic hoped to start in Delhi (within six months) a Teachers’ Training
College which, {o begin with, will train 60 graduate teachers. Thirty basic
school teachers are being trained in the Jamia Millia Islamia. The Visva-
Bharati i expeoted to commenece (also within gix months) the training of 80
Music Teachers, 80 Arts and Crafte Teschers and 80 Basic School Teachers.

19. Practics] Training of young Engineers and Technologists.
One other aspect of Engineers’ education deserves - special attention,
namely, facilities for their post-collegiate practical training.

Past experience has abundantly shown the necessity of more positive steps
to ensure that fresh graduates receive adequate _field or shop training.
Emplovers including Governmenty should appreciate that Engineering Colleges
cannot provide them with finished produects for ready employment in responsi-
ble peets and that it would be to their own interest to take in raw graduates
aud train them up properly. Unless emplovers willingly face this responsibility
and readilv undertake to provide facilities for the practical training of voung
engineering graduates who will be coming out of the Colleges in increasing
numbers. the basic object of expanding-the facilities for technical education as
now envisaged, will be lergely frustrated.
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'30. Training Officers in Technical, Depariments of Governments—Apprentice
Eangineers.

At present even- when a Government Department _takes  in  young
engineers for. training, their training is hardly ever properly overseen and the
graduates ostensibly complete their practical training without improving them-
selves,

It is suggested that the Technical Departments of the Governments should
undetrtake the .task of training a fairly large number of young graduates and
for this purpose each of them should have an officer specifically entrusted with
the task of looking after their practiesl training.

At present, a young engineer can get a minor post before taking any practi-
cal training and there is a tendency to comtinue to use him in this" minor
capeacity without further developing his skill.

. The best course would seem to be for Departments to take them as
aprrentice engineers in greater number than their actual requirement for staff
and to put them through an all-round trainine,
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ARNEXURE I

Additional output from the Inatitutions for which Expert Conmittess of the All-Inli
Counci! fo: Technioal Bducation have recommended grants,

——tn

Name of Institution

Courses leading

Present Additional Avasilable Grant recommended

to degrees in output output  from the by Expert Commitfees
year in lacs of rupess’

College of _[Engg. Mech, Engg., 200 100 1952 Capital = 2600
and Technology, Chem. Engg., Recurring =  5-00
Jadavpur. Elect. Engg. riging to

: 7-00

Engg. College, Mech. and 146 14 1952 Capital = 36-126
Benares Hindu Elect, Engg. Recurring =  9:65
University. .

College of Mining Mining 16 16 1952 Capital = 171}
and Metallurgy, Metéllurgy. 26 17 1952  Recurring = 1-48
Benares  Hindu '

University- .

College of Techno- Fuel Techno- nil 25 1952 Capital = 21-28
IOS Benares  logy. Recurring =8 -33065
Hmdu University.

Engineering College, Civil Engg,. 80 nil  Current Capital = 513
Ahgarh Univer- Recurring == 2:6
sity. »

En8E, College, Mech. & Elect. il 60 1952 Capital = 1775
Da,yalba,g'h Engg - Recuﬂ‘ing = 1.83

Vietoria Jubiles Civil Engg, nil 50 1952 Capital = 21.28
Technical Inst., Mech. & Elect. nil 60 Recurring == 2.003
Bormbay. Engg. 40 in 1951

20 in 1862
10 in 1951
10 in 1952

Dept. of Chemical Chemical Eng. nil 20 1952 Capital = 10:30
Technology, Textile Chem. 16 18 1952 Recurring = 1.072
Bombay Chemical Tech- ,

University. nology 64 17 1952
Rerearch. 40 20 1952
Annamalai Univer- Civil Engg. & 127 nil 1949  Capital = 5000
pity. Mech, Engg :
Eleet. Engg. 23 nil 1949 Recurring = 0-10
Chem. Engg.
ANNEXURE II

Admission to different departments of the Indian Institute of Science in 1945.46.

—

New admissions New admissions

Total number

Deopartment whole-time short-term whole-time
course ocourse students in 1945

Physics 1 10 16
Pure and Apphed Chemlstry 33 8 93
Biochemistry . 15 2 33
Electrical Technology . . . 48 3 70
Aeronautical Engg 20 .. 16
Metallurgy .. -
Internal combustion engmes .

Total 125 21 228
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APPENDIX IlII

ESTIMATE OF ANNUALINTARE 0F DEGREE orv EQUIV o1 BNT COURSES

Asronautical Engineering

Indina Institute of Soience, Bangalore
*Collrge of Engineering (Vizag), Cocanada

*Engineering College, Hindu University, Bonares

**Eastern H. T, I, . LT

. Architecture & Building Construction
Dethi Polytochnic, Delhi .
J.J. School of Art, Bombay

**Eaatern H. T. I. . . . .
**Western H. T. I N . . .

- .

Chemical Engineering, Chemical Technology and Allied Subjects

Bombay University, Department of Chemical Technology
Indian Institute of S8cience, Bangalore

Lakshminarayan Institute of Technology, N agpur g
College of Engineering & Technology, Jadavpur, Bengal
Delhi Polytechnic, Delhi

Anunan alai University, Depa.rtmenc of Engmeermg & Technol ogy .

Benares Hindu University, College of Techunology

Indian Institute of Sugar Technology, Cawnpore .
Banga'ore Engineering College, University of Myaore
Travanoore University, College of Engineering Trivandrum
Madras University, Department of Chemical Technolcgy
**Dacca Engineering College

Harcourt Butler Technologiocal Insumw, Cawnpore .
Andhra University, Department of Chamical Technology
Calcutta Univergity, Department of Applied Chemistry

¢*Eastern H. T. I; N
*sWestern H. T. 1§ e e e

 Food Technology
*'Kastern H. T. 1. . . .

. . . .

Civil and Municipal E’nmmmng

Iandian Instxtute of Beience, Bangalore
N. E. D. Engineering College, Karachi
College of Engineering, Guindy, gadras
¢Anantpur Engineering College, Madras
¢Visagapatam Engineering College .

¢Annamalai University, Department of Engmeermg & Technology'

**Benares Hindu Universi Enginee College

23Dagalbagh Technical College, A, "38 8 .

TravaBivore Unjversity, College of ngmeenng. Trxvandrum .

4¢0rissa Engineering College, Cuttack .

*Birla Engineering College, Pilani, Jaipur .

Odmania University, Engineering Col’loge, Hyderabad Doccan
engal Engineering College, Sibpur, Howra . .

omplon College of Civil Engineering, ‘Roorkee . . .
llego of Engineering, Poona . . .
Bangalors)

College, Umvgrsit f aoro . .
&u Col of n‘akilé? , Patah’ ye Yo
vh Muslint Utiiversity, College of Bn;inoenug & Toohnology

> e e e

20
. 20
approx.
. 20
approx.

60
60
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“**Dacon Engineering College . . .
Punjab College of Engineering & Technology, Lahore . . .

*Jubbulpore Engineering College . o e

*¢Hagtern H.T. 1. ~ . . o . PN . .
**Weatern H. T, 1. . . . . . . . . .

Electrical Engineering

Indian Institute of Science, Bangalore . . . .

- 'N. E. D, Engineering College, Karachi o . . .
*College of Bngineering, Jadavpur, Bengal . .
Delhi Polytechnie, Delhi . . . . .
‘College of Engineering, Guindy, Madras . . . .
* Anantpur Engineering College, Madras . . . .
*Vizagapatam College of Engineering, Madras .
= Anaimalai University, Departiment of Engineering & Teohnology

.. Banaces Hindu University, Engineering College, Benares -, .
=#Dayalbagh Technical College, Agre . . . .
Treavancore University, College of Engmeermg . . .
“**rigsa Engineering College, Cuttack . .
*Birla Engineering College, Pilani, Jaipur . .
0amwnia University, Engineering College, I-Iyderabad Deccan .
‘Bengal Engineering College, Sibpur, Howrah .
College of Engineering, Poona . . . . .
“Thom»son College of Civil Engineering, Roorkee 4 . .
Bangalore Engineering College, University of My=rore
Bihar College of Engineering, Patna .
Aligarh Muslim University, College of Engmeermg & Teehnology
**Dacos Engineering College .
Punjab College of Engineering & Techno]ogy, Lahore
*Jubbulpore Engineering College \ . .
**3indri Engineering College . . .
Caloutta University, Department of Apphed Physwa ‘ .
Andhra University, Department of Applied Physies = . .

**Hastern H. T. 1. . . . ! . T
#*Western H. T. T. . . s 3

Geo- Physics
“*Rastern H. 7. 1, . . . . . . . . .

Mechanical Engineering

TIndian Institute of Science, Bangalore .

N. E. D) Engineering College, Karachi

College of Engineering & Technology, J ada,vpur, Bengal

Delhi Polytechnic, Deihi .

College of Engineering, Guindy, Madraa . . . .
*Anantpur Engineering College, Madras . . . . .
*Vizagapatam College of Engineering, Madrae

*Aunamalai University, Department of Engineering & Teohnology
Benares Hindu University, Engineering College, Benares .
**Dayalbagh Techuical College, Agrs .. . . .
Travancore University, College of Engineering, Tnvandrum . R
**QOrigea Engineering College, Cuttack . ., . .
*Birla Bagineering College, Pilani, Jaipur . :
(smania Univeraity, Engineering College, Hyderabad (Dn )
Bengal Engineering College, Sibpur, Howreh  ,
College of Engineering, Poona . . . .
Thompson College of Civil Engineering, Roorkee . .
Bangalore Engineering College, University of Mysore

Aligarh Muslim University, College of Engineering & Technology ,
**Dacca Engineering College . . e o e

PR R

40
40
30

1002

P —

120
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Punjab College of Engineering & Technology, Lahore
+Jubbulpur Engineering College

sofindri Engincering College

#*Rastern H.T. L, . .
*Western H. T. I

.
.

817

Metallurgical Engineering
Yidian Institute of Sciencs, Bangalord

Benares Hindu Univeraity, College of Mining U‘Metallurgy
. E. Oolloge, Bibput, Howrah

. . 20

. . . . . . 30
**Eastern H. T.I. . . .
woeWegtern H. T. I. .

80
Mining. Engineering
?enares Hindu University, College: of Mining & Metallurgy
disn Sohoelof Mines; Bhanbad

. . . 168
- . -.a_..
Niv3l Arohitecture and Marine Hngineoring
*Vizagapatam Engineering College, Madras

s

**Wostern H. T. I

. . . . . . 20
approx ,
. . . . . . . . . 90
Texztile Technology
Vv.J.T.I., Bombay . : s T .
Madras University . . i

. . . . . 10

¥ . . . . 20

approx.
8ri Krishnarajendra Silver Jubilee Technological Institute, Bangalore

. 15

stEastern H. T. I.
«sWestern H. T. I

45

. 30

. 90
Research Workers, Teachers & Planners
*sRagstern H. T. 1 . .

120

.
.

w*Western H. T. L.

. 500
. . . . b0O
Note.—*Represents new collegos,

1600
s*Ropresents proposed colleges yet to be established
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APPENDIX IV
EsTiMaT® OF ANNUAL OUTPUT oF ENGINEERS AND TECANOLOGINES

No. of :eats ;
plansed for Estimated annual outpus
in inetitu-
Prosent| tiops other |By 1951-52 | From | From |Total #gom:
Branch of Study annualj than Central [from Institu-| Eastern {Western |al]l Instite
output{ Govt's pro- | tion other | H/T.X, | H.T.X. | tions by
posed Higher [than H.T.X’s 1954,
Tech. Insti-
tutions
Aero-Engineering . 15 60 46 42 875
Architecture & Bldg. & 20 50 45 85 65 17
- Construction. 5
Chemical Eng. & Chemical 244 506 315 65 65 50
Technology. 1
Food Technology . — — —_ 21 —_— 24
Civil &q\ Municipal En- 487 1002 750 42 42 83
gineering.
Eleotrical Engineering 285 827 820 85 65 751
(Geo-physics - — — 21 -~ 20
Mechanical Engmaermg 258 817 613 a5 65 743
Metallurgical Engineering 27" 70 53 21 21 85
Mining Engineering . 27 64 48 —_ — 48
Naval Architecture & e 20 15 - 65 80
Marine Engineering. 0
Textile Techuology . — 45 34 21 a8 12
Research Workers, Teach- — —— — 200 200 400
ers, & Planners.
Total 1,343 3,471 2,698 628 663 3,879

Architectuge &  Butlding Construction

APPENDIX V
EsTIMATE OF ANNUAL INTARE 10 DIrLoMa, OverseER Or Fquivarnent CouRrsES

Kalabhavan Technicsl Institute, Baroda

v.J.T. 1., Bombay

Ohemmal Technolog Y

Kalabha,va,n Techmcal Instntute, Baroda
Harcourt Butler Teohnological Institute, Ca,wnpore

v.J. T. 1, Bontbay .

Civsl and Mummpal Engmeermg

N.E. D, Engmeermg College, Kamchx
College of Lngmeermg, Guindy, Mgdras
Annamalai University, Department of Engmeermg and ’I‘eehnology
Kalabhavan Technical Tnatitute, Baroda
Orissa School of Engmeermg, Cutta,ek
College of Engineering, Poona . .
Thompson College of Civil Engmeermg, Roorkee .
Caloutta Engineering College, Ballygunge, Calcutta
Government Engineering School, Nagpur .
Bihar College of Engineering, Pa.tna,

Ashanullah School of Engmeenng, Dacea

Aligarh Muslim University, College of Engméae!‘mg & 'I‘ech

Hewett Engineering School, Lucknow ,

- .

20

20

20
25
. 18
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Electrical Engineering

V.J. T.I., Bombay - - . . . . . . . . 60
N.ED. Engmeel'mg College, Ka.l'a.uh . . . . . 18
College of Engineering & Teehnology, .Tadaqur Bongal . . . . . 14
Dayalbagh Technical College, Agr . . . . . . 12
Qsmania Technical College, Hydel‘abad Decca,n .- . . . . . . 21
Kalabhavan Technical Institute Baroda . . . . . . . . 25
College of Engineering, Poona . . . . . C . . 25
Caloutta Engineering College, Ba.]]ygunge . . . . . . . . 24
Government Technical Institute, Gorakhpur .0 . . . . . 20
Aligarh Muslim University, C'ollege of Engg & Teoh . . . . . . 20
Government Technical Institute, Lucknow . . . . . . . 12
Government Teehnical Institute, Jhanai . . . . . . . . 12

266

Mechanical Engineering i

V.J.T. 1, Bombay . . . . . . . . . . 60
N. E. D. Engmem-mg College, Kal'lchl . . . . . 15
College of Engineering & Technology, J adavpur Bengal . . . . . 45
Dayalbagh Technical College, Agra . . . . . . . . . 12
Osmania Technical College, Hyderabad, Deccan . . . . . . . 27
Kalabhavan Technical Institute, Batoda . . . . . . . L. 25
Calcutta Engineering College, Ballygunge .~ . . . . . . . . 24
Government Engineering School, Nagpur . . . . . . . . 25
Goverriment Technieal Inmtute, Gorgkhpur . . . . . . 20
Aligarh Muslim University, College of Engg & 'i‘ech . . . . . . 15
Jamalpur Tebhnical Institute . . . . . . . 25
B. E. College, bepur, Bowrah . . 3 . . . . . . 8
Government Technical Institute, Lucknow . . 2 P . . . 12
Government Technical Institute, Jha.nsx : A F . . . . . 18
Poona Engineering College . 4 | 3 . . . . . 25
Kanchrapare Technical School . . St : o . . . 19
Parakh Technical Institute, Surat J 2 > x . . . - . 90
Ashanullah School of Engineering, Pacca . . B g . . . , . 60

523

Textile  Technology

V. d. T, 1., Bombay . . . . 40
Institute of Textile Technology, Tl'a.vancol‘e Umvel‘slty, Trlvandrum . . . 24
Delhi Polytechnic, Delhi . . . . . . 30
Kalabhavan Technica) Institute, Ba.l'oda Y % 5 . . . R . 25
Government Central Textile Tnstitute, C&wnpors . . . . . . LAY
Bengal Textile Ingtitute, ore . . . s 60
8ri Krishnarajendrs. Silver Jubilee ’!bohnologmal Instxtum Ba.ngalore . . . 16
Bengal Bilk Teshnology Institute, Berhampore . . . . . 50
Qovernment Central Weaving Instltute Benares . . . . . . . 20

312

APPENDIK VI

FsTIMATE oF ANNUAL OUTrUT oF PERSONE QUALIFYING IN DIPLOMA & OVERSEER COURSES

Branch af Study Present No. of Expected out-

Out-put Seats put by 1951-52
1. Architecture & Building construction . 18 20 18
2, Chemical Technology . . .. 50 64 55
3. Civil Engineering . . . . 641 088 741
4, Electrical Engineering . . . . 221 266 200
5. Mechanical Engineering . . . 282 523 400
6. Testile Technology . . . . 185 312 234
L Total 5383 2,178 1,648

-

GIPD~-91 MofE—5.1.48—1750
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