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ConstItution of the Committee. 

Proceedmgs at Glasgow. 

REPORT 

OF THE 

INDIAN TECHNICAL STUDENTS 
COMMITTEE. 

INTRODUCTION. 

COXSTITUTION AND WORK OF THE COM~[ITTEE. 

1; On the 27th March 1912 the Secretary of 
State appointed a Committee "to mquire and 
"report as to the facilities available for Indian 
" students for industrial and technological training 
" in this country, with special reference to the 
" system of State Technical Scholarships estab
"li:,her'l by the Government of India m 1904." 
The Committee was constituted as follows :-

Sir Theodore Morison, K.C.I.E. (Ohairman). 
Sir K. G. Gupta, K.C.S.I. 
:i\lr, J. H. Reynolds, M.8c. 
Professor W. E. Dalby, M.A. 

Mr. P. H. Dumball (Secretary). 
Mr. R. E. Field (Assistant Secretary). 

2~ The Committe~,leld its first meeting at the 
India Office on 9th LVPy 1912, for the purpose of 
discussing the itinerary, and considering questions 
of procedure. 

3'1 On the 7th Jule 1912 the Conunittee pro
ceedoo to Glasgow, wlkre meetings were held in the 
COUl' Room of the r~iversity, for the purpose of 
takink evidence, on th~ 10th and 11th June The 
following witnesses wele examined :-

Sir Donald .MacA¥ster, K.C B., LL.D. (Vlce
Chantellor ). 

pt-ofessor A. Bart, D.Sc. (Civil Engineering 
and techanics). 

Dr. C. H. Descn,\ D.Se. Ph D. ~feta)lurgical 
Chemistry). 

nIr. H. Bamford, M.Sc. (Engllleel'ing-Drawing, 
and Design). 

!Ill. J. S. Nicholson, B.Sc. (Electrical En-
gineering). . 

~lr. D. Home Morton, Mjnst.U.E. (of Messrs. D. 
and A. Home Morton, Civil Jngineers). 

l\It. W. A. Baird Lamg (of Messrs. Kyle, 
Dennhon, and Laing, Civil Engineers). 

PI'pfessor Chas. Latham, fil.Inst.M.E. (Mining). 
D~. Wm. Lorimer, LL.D., :Member of the 

University Court and Chairman of the North 
Briti~!LoComotive Co., Ltd. 

D G. T. Beilby, F.R S. (Chairman of the 
Board of Governor:, of the Royey Technical 
Colle ). 
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Mr. H. F. Stockdale, F.R.S.E. (Director of the 
Royal Technical College). 

Dr. T. Gray, D.Sc., Ph.D. (Applied Chemu;try, 
Royal Technical Oollege). . 

Mr. T. A. Boyd, of Shettleston Iron Works. 
Mr. N. Martin (of Messrs. Warren and Stuart, 

Oivil Engineers). 
1\11'. U. P. Hogg, M..lnst.C.E. (of Messrs. Crouch 

and Hogg, Civil EngIneers), and 
Mr. H. A. Mavor, M,Inst.C.E., M.Inst.E.E. (0£ 

Messrs. Mavor and Ooulson, .Ltd., Electrical 
Engineers). 

Elidence was also taken from the following 
Indian students :-

Mr. Iqbal Hussain. 
Mr. P. Saxena. 
Mr. J. N. Bhattacharji. 
Mr. Nand Lall. 
Mr. Amarnath Puri. 
On the 8th June the Committee paid a vitt to 

the ship-building yard of Messrs. Yarrow (t ~ Va., 
and all the morning vi the 12th inspected the 
laboratoriel'l, &c., of the Hoyal Technical Oollege. 

We desire to express our deep appreciatlOn of 
the kindness and hospitality extended to us during 
our stay in Glasgow hy Sir Donald MacA lister, 
the staff of the University <lnd the Royal Tec1ulicaI 
Oollege, and Mr. A. F. Yarrow. We owe a special 
debt of gratitude to Profes&or Barr for the invaluable 
assistance which he render~d to us throughout. 

\ 

4. In the afternoon 01 the 12th June the 
Committee proceeded to Leeds, where further 
eVIdence was taken, in the Oourt Room of U ni
versity House, on the 13th. 14th, 15th, and 17th; 
the following witnesses were examined :-

Professor .J. B. Cohen, B.Sc. (Organic Ohem-
istry). I 

Professor A. Green, M.Sc. (Tinctorial Cheroibtry 
and Dyeing). 

Professor J. G90dman, ]1.Sc. (Engineeri.ubJ' 
Professor Rob~rts Beau:nont, M.Sc. (TElxtlles). 
Mr. O. Jame. (0£ MesErs. J. Buckton &; 00.) 

(Engineering). 
Professor H. R. Procter, M.Sc. (Leather). 
Dr .. J. G. Parker (Principal of the Leatherslllers' 

Oompany's College, Bermomlsey). 
Mr. J. A. Brooke (Textiles). 
Mr. John McLaren (Engineering). 
Professor A. Smithells, F.R.S. (Chemistry~ 
Mr. W. H. Perkins, M.Sc. (Assistant Lectu er in 

Chemistry and Supervisor of Students' LodgJ s). 
Alderman B. Broatlbent, M.A., J.P. (Textil s). 
Mr. H. Kitchen (Dyeing). 
Mr. John Rhodes (0£ Messrs. J. Peate & Co.) 

(Textiles). \ I 

Mr. A. Meysey Thompson, M.lnst.C.E. (0£ 
Messrs. Hathorn, Davey, ~ Co., Ltd.) (Engineering). 

Mr. Walter Ellis (of Messrs. Ellis, Crowt~er, & 
Co.) (Textiles). 

Mr. A. G. Lupton (Textiles). 
Mr. J. Lowden, J.P. (DirectOl: of the Leeds 

and District Dyers' and Finishers' Assoc-iatjon) ; 
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and the following Indian students :
lIr. K. C. Mookerjee. 
Mr. S. Faiz-ud-din (Government 'Technical 

Scholar). 
Mr. P. K. Dutt. 
Mr. K. Menon. 
Mr. Raj Krishna. 

During our stay in Leeds we visited the various 
laboratories and inspected the leather and textile 
departments of the University. 

We wish to record our apprecIation of the 
kindness of the University authoritles in placing the 
Court Roolll at our disposal, and our indebtedness 
for the assistance we received in the task of securing 
the attendance of representative witnesses. 

5. On the evening of the 17th June the Com
mittee left Leeds for Manchester, where we held 
meetings on the 18th, 19th, 20th, and 21st in the 
Council Chamber of the Victoria University which 
had been kindly placed at our disposal by the 
authorities. The following gentlemen gave us the 
benefit of their advice and experience :-

Professor E. Knecht, Ph.D., M.Sc.(Tech.)· 
(Department of Pure and Applied Chemistry) 
Municipal School of Technology). 

Professor J. E. Petavel, D.Sc. (Department 
of Civil and Mechanical Engineering, Victoria 
University of Manchester). 

Professor H. B. Dixon, F.R.S. (Department 
of Inorganic Chemistry, Victoria University of 
Manchester). 

Professor W. H. Perkin, Ph.D. (Department 
of Organic Chemistry, Victoria University of 
Manchester). 

Mr. E" G. Hiller (~l.lUager of the Boiler 
Accident and General Insurance Company). 

Dr. G. J. Fowler (Consulting Ohemist to the 
Rivers Committee of the Manchester Corporation). 

Professor W. W. Haldane Gee, B.Sc., M.Sc.Tech. 
(physics, Municipal School of Technology). 

Mr. F. Garnett, of the Manchester Chamber of 
Commerce. 

Professor T. W. Fox, M.Sc.Tech., (Department 
of Textile Manufacture, Municipal School of Tech
nology). 

Mr. Hans Renold (of Messrs. Hans Renold, 
Ltd.), Engineering. 

The Rt. Hon. Sir William Mather, LL.D., (Chair
man of Messrs. Mather and Platt, Ltd.), Engineering. 

Mr. Ivan Levinstein, M.Sc.Tech. (Aniline 
Colour Manufacturer). 

Professor J. Radcliffe, M.Sc.Tech., (Sanitary 
Engineering, Mtmicipal School of Technology). 

Sir F. Forbes Adam (of Messrs. Wm. Graham 
& Co.), Merchant. 

Dr. Alfred Ree (Member of Chemistry Sectional 
Committee, Municipal School of Technology). 

Sir T. H. Holland, K.C.I.E., F.R.S. (Professor of 
Geology, and Director of the Department of Geology 
and l\fining, Victoria Uni"'ersity of l\Ianchester). 

Mr. J. C. Maxwell Garnett, M.A. (Principal, 
Municipal School of Teehuology). I 
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Mr. J. Hubner M.Sc.Tech., (Director of t~ 
Department for Bleaching. Dyeing, Printing and 
FinIshing, and Paper Manufacture, Municipal 
Sehool of Technology). 

Mr. T. Butterworth (of Messrs. Butterworth and 
DICkinson), Textile Machinery. 

:M r. A. K. Davies (l\fanaging Direl·tor of the 
Cotton Bleachers' Associatioll, Ltu.) 

\Ve also took evidence from the following 
Indmn f'tudents :-

Mr. I B. Damania (Malvi Technical Scholar). 
Mr. A. Guha (Government Technical Scholar). 
Ml·.1 D. Nagarkatti (Bombay University 

Scholar). 
Mr. R V. Gurjar (Government Technical 

Scholar). 
Mr. B. B. Pradhan (Government Technical 

Scholar). 
On Thursday, 20th June, the Committee visited 

the bleaching, dyeing, finishing, and paper-making 
departments of the School of Technology, and on 
the following day inspected the textile and 
engineering workshops. 

The Committee are e:"pecially indebted to the 
V ICe-Chancellor, Sir Alfred Hopkinson, and 
Mr. Maxwell Garnett, Principal of the School of 
Technology, for their kind hospitality and assistance. 

o. On Monday, 24th June, the Committee re
assembled at Birmingham, at the new University 
buildings, Bournbrook, where we held meetings 
on the 24th and 25th, in the Court Room, which 
had been very kindly lent to us by the 
University authorities. IEvidence was taken from 
the following professor.:. :-

Professor R. S. Heath, D.Sc. (Vice-Principal). 
Professor T. Turnor, M.Sc. (Metallurgy). 
Professor J. Cadman, D:Hc. (Mining). 
PrOfetlSOl Cadmau was accompanied during a 

portion of hIs evidence by three Indian students:
:Messrs. G. C. Bardaloye, M. N. Sen-Gupta, and 
M. Obaldulla, all Government Technical Scholars. 
On the afternoon of the 24th the Committee 
attended an informal conference at Mason College. 
which Professor Ashley, Dean of the Faculty of 
Commerce, had kindly arranged with some of the 
leading manufacturers of the district. The follow
ing gentlemen attended this conference, and gave 
the Committee the benefit of their adyice and 
expenence : -

Sir George Kemick, J.P. (Hardware) . 
. Mr. J. A. Keurick (Hardware) . 
.Mr. H. K. :l\Iorcom, of Messrs. Belliss and 1I10r

eom (Engineering). 
Mr. It H. Krause, of Me::.srs. Stewarts and 

L.loyds, Heavy :Metal Manufacturers. . 
~lr. G. H. Dreudicker, oHluntz's Metal Company. 
:hII'. J. oS. Taylor, ot Messls. Taylor and Cballell 

and the Hudge-\Vhitworth Cycle Oompany, 
and ex-Chairman of the Birmingham Cham ler 
of Commerce. 

Mr. Ed"ard Hickmmi (Ironmaster). 
Professor Martineau, Of Messrs. Avery's, Limitea, 

Weight and Scale Manufacturers. 

Proceedmgs at BU"IIlingballl 
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.. 1:11. Edward Cadbury, of Messrs. Cadbury, Ltd., 
Cocoa Manufacturers. 

Professor W. J. Ashley, Dean of the Faculty 
of Commerce, Birmingham UniYersity. 

Professor A. W. 1\..irkaldy, of the Faculty of 
Commerce, Birmingham U ni versi ty. 

On the 25th June the Committee visited the 
new Mining Laboratories of the University and 
inspected the miniature mine which has been 
constructed for the use of mining students. 

Qur thanks are specially due to Sir Oliver Lodge 
and l)rofessor Cadman for the kinclness and hospl
tality extended to us, and we also wish to lecord 
our grateful recognition of the assistance rendered 
to us by Dr. R. S. Heath and Professor Ashley, 
in procuring suitable witness,"", and generally 
contributing to the success of our visit. 

7. Altogether during the provincial meetings 
the Committee took evidence from 75 witnesses, of 
whom 29 were professors and other representatives 
of the universities and t('chnical colleges, 28 
gentlemen intimately connected with various 
industries as owners and managers of works, 
&c., and 18 Indian technical btudents. 

8. }'urther meetings of the Committee for the 
purpose of taking evidence wen held at the India 
Office on 10th, 11th, and 12th July, when the ten 
following witnesses were examined :-

Mr. J. M. Campion, M.Inst.C.E. (Engineering 
Correspondent to the Educational Adviser for 
India'! Students). 

Mr. A. Brereton, C.S.!. (Government Director 
'of Indian Railways). 

Sir R. N. Mukherji, K.C.I.E. 
Sir D. J. Tata. 
SL' D. M. Hamilton. 
~l". Ambalal Sara bhai (Mill-owner of Ahnleda

l)ad).l 
Dr. Morris Travers, F.R.S. (Director of the 

Indian Institute of Science, Bangalore). 
Mr. R. A. S. Redmayne, C.R, M.Sc. (His 

Majesty's Chief Inspector of Mines). 
Dr. A. D. Denning, M.A., Ph.D. (Superintendent 

of Ind,stries, Bengal). 
Lieut.-Colonel J. Clibborn, C.I.E. (lately Prin

cipal of the Thomason Civil Engineering College, 
Rurki). 

9. We are aware that in this preliminary 
tour to four provincial centres-Glasgow, Leeds, 
Manchester, and Birmingham-we have by no 
means made an exhaustive survey of the,!acilities 
available for technical instruction in this country, 
but owing to the imminence of the long vacation 
it was impossIble to extend the tour., and it was 
considered advisable to visit first of all those 
centres at which the greatest number of Indian 
technical students, and especially Government 
of India I:lcholars, have received their training. 
The information laid before the Committ~ at these 
four centres has been sufficient t.o enable us to 
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prepare a i{eport which will indicate the main Jines 
of the policy which in our opinion should be 
followed hereafter, but the inquiry as to the 
facilities available for Indian students for industrial 
and technological training is by no means e:xha~sted, 
and it will, we think, be necessary-if pO"bible. 
eally next session-for some repre&entative of the 
Secretary of State to VISIt such centres as Sheffield, 
LIverpool, Bradford, and Newcastlf" where,' from 
evidence given before us, it appears probable that 
special facilitieg exist for the study of particular 
subjflctB• 



Origin of the State Scholarship 
system. 

The Suula Confe! ence of 1901. 

The GoveUlUll'llt .. f Indla's scheme of 
1902. 

CHAPTER I. 

HISTORY OF THE TECHNICAL SCHOLARSHIP 
SYSTEM. 

10. The policy of sending home picked Indian 
students for techuical instruction In this country 
may be saId to have first taken shape at the 
Simla Conference in 1901 when Lord Curzon as 
Viceroy summoned all the Directors of Public 
InstructIOn and other educational experts to Simla. 
and presided in person over the proc( edings. 
The concluslOns reached were embodied in J. series 
of resolutions, of which the following relates to the 
system now undel consideration. 

"Resolution of Simla Conference, VI.-State 
Scholarships:- . 

"That it is desirable that the Government of 
India should mstitute a number of State technIcal 
scholarships, perhaps 10 in number, WIth an 
approximate allowance of lOOt a year In addition 
to travelling ~xpenses and fees. to be awarded 
annually in fixed proportions by the Local Govern
ments, subject to the sanction of the Government 
of India, to selected candidates who should be sent 
abroad to undergo definite courses of study III 

subjects connected with industrial science or 
research; that these scholarships might be held 
for an average duration of two years." 

11. In pursuance of thIS Resolution the Govern
ment of India addressed the Secretary of State in a 
despatch dated 9th October 1902. Tills despatch 
is given in extenso in Appendix I., p. 61. 

The main points lllit may be summarised as 
follows :-

The scholarships w,:re to be granted only to 
natives of India, their chief object being to provide 
the hIgher technical education which would qualify 
the holders, on returning to India, to assist in 
promoting the improvement ot existing native 
Industries and the deYelopment of new industries, 
where\'er possible. Agriculture was not included 
WIthin the scope of the scheme, nor "were the pro
fessions of law, medicme, engineermg, forestry and 
vetermary science. The Government of Indi<t 
considt'red that the industries for which the 
schobrships were most suitable were those which 
were already, or might in the future be, organised 
on a considerable scale, and those in which native 
capital was or might be embarked. Subject to 
theSE, main principles the industries to which the 
scholarships were to be applied were to be chosen 
by th~ Local Goyernments in consultation with 
the IDi'rcantile and industrial public. The number 
of S olarships to be awarded annually was 
to d end upon the extent to which suitable 
candi tes were forthcoming. Certain general 
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principles were ~aid down by the GoverPme~t 
of India asHo thtl. choice of persons to ",,"hom 
the scholarsliip~.were to be awarded; in particular 
it was recognised as specially imrortant t1~i the 
scholars, in addition to being intelligent, should 
nave a practical interest in the industries that they 
were appointed to study, ,IUd a real intention of 
returning to India and df'\ ot iug themselves to the 
practice of what they had learned. CompHitive 
examination was considered mappropriate for 
the testing of qualifications such as these, :\u(1 
no age limit. was fixed. It was laid down that 
wh~n it had been determined to offer a scholarship 
in connexion with a particular industry, the Local 
Government should give the widest possible 
publicity to this intention, and invite applications 
\yhich it should judge with the help of persons 
cognisant of the industry, and of the officers con
cerned with technical education; and it was stated 
to be desirable that the scholar should not only have 
a competent know ledge of English or of the language 
of any other country to which he was to be sent, but 
that he should have had the best technical education 
available in the province in the particular industry 
which he was to study. The scholarships were to 
be tenable for two years in the first instance, an 
extension for a third year to be granted if the 
student should be well reported upon. The annual 
allowance originally proposed was 10OZ. The 
Government of India considered it undesirable to 
bind the scholars by actual agreement to serve 
either Government or private employers on their 
return, but their prospects or obtaining employ
ment op. the completion of their studies were to be 
well weighed at the time 'of selection. 

12. The Secretary of State in his Public Despatch 
No. 65, dated 29th :May 1903 (see Appendix 1, p. 72), 
approved of the institution f technical scholarships, 
but entered a caveat. In t first place he intimated 
that the scheme must be d veloped gradually, as it 
was of the nature of an exp riment, and appropriate 
courses of training woul have to be carefully 
thought out in consultat.ion with experts; secondly, 
he expressed the opinion th t the allowance r4 100l. 
per annum proposed by th Government o{ India 
might with advantage be Dcreased to I50l. per 
annum, and it would be ost desirable that the 
selected candidates should 'bave some private means 
as well. It was not intentled that the scholars 
should look to Government '£or the payment of all 
their expenses. 

13. The Government of India readily accepted 
the modifications suggested by the Secretary of State. 
and made known their intention of offering scholar
ships by means of letters to Local Governlnents 
(vide circular letter to Local Governments No~; 565-
570, dated 21st September 1903, printed in 
Appendix I, p. 75). 

14. Some further 1?oints of general application 
have been settled from time to time in dElilpatches 
that passed between the Secretary of Stata and the 

History or the Schola.rship kystem. 
-co'lli • 

Despatch from the Secreta.ry of State 
(Lord G. Hamilton) in 1903. 

Snbseq'lent modIfications of the scheme 



lI~tory of the SchoIa.lship system 
. -(X,.: 

IUltiation of t~ Rcheme in IndIa. 

S b eetl btu died by State technical 
schol~r~ and JllShtutlOns which they have 
.. ttend • 

Summary of exJtenditure. 

W orlong of the system sux\.marised. 

Government of India, of wnlcll a selection is printed 
III Appendix: I. 

16. Th/J Fifth Quinq~ltnnial Review of the 
Progress of Education in India, 1902-7, gives in a 
convt.lllient iorm the opinions of the Jocal authoritie& 
on t t.le GO"ernment of IuJia's scheme, and show!:i 
the "teps taken for its imtidtion. The more im
portant passages from the Review are printed as 
APPTdlX II., p. 79. 

1,. SlUce the scheme caDle into operPtion in 
190.f~ 66 men had, up to 31&t .March 1912, been 
grantd scholarships by the IndIan Governrllent for 
t.he s dy of technical subjects covering a wide field 
of ill( stry. The i<?llowing list shows the industries 
to wlpch the scholarships have Leen applied and 
the iustltutions at which the btudents have obtained 
the theoretical part of their training :-

Textile mdustries ~ 1, all of whom have been 
bent to the l\1ancht'",ter School of Technology. 

Mining and mming engineering 19; 16 of whom 
have attended BIrmingham University, 2 
!llanchester UniYerslty, and 1 the London 
School of :Mines. 

Electrical and mechanical engineenng 7, of 
whom 2 were sent to the :Manchester School 
of Technology, 1 to Birlllingham University, 
1 to the City and Guilds (Engineering) 
College, and 3 to ~'araday House. 

Ifather llluustry [); 3 to the Leathersellers' 
Company's Oollege, Bermondsey, and 2 to 
Leeds Gniversity. 

llIetallurgy 3; 2 to Birmingham UniverSIty and 
1 to Berllll UniverSIty. 

Soap making and the chemistry of oils and 
fats, 2; one to the Battersea Polytechnic 
,and the other to the private laboratory of 
Dr. Lewkowitsch. 

Sugar industry 2; one sent to the Manchester 
School of Technology and the other to the 
West Indies. 

Alkali manufacture 1, sent to Liverpool 
University. 

Pottery 1, placed with the Pilkington Tile and 
Pottery l)ompany, Ltd., ClIfton Junction, near 
~lanchester. • 

Engllleering and sanitary science 1, sent to 
Liverpool University, and afterwards £01' an 
additional year to London University. 

(The above particulars are given in tabular 
form as Appendix III., p. 83). 

17. The annual expenditure has grown steadily, 
from 319l. 38. 9d. for four students in 1904-05 to 
6,120l. 38. 5d. for 39 students in 1911-12. 

Full particulars of the expenditure from the 
institution of the system in. IV04 till 31st March 
1912, are shown in Appendix IV., p. 84. 

18. The detailed working of the system as 
applied to the ti6 men who have held Government 
schola~ships ca~ only be shown hv ~nlllysis of the 
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individual cases, The' l;ec~rds hitherto kept are 
not as complete as tuuld be desIred, but ~ the 
statement found ip Al'p€ntlix V. (pagl's 85-117), 
based on such informatlOu' J.~ is available, gins the 
salient fact.". .. , 

This statement ShO'~b that out of' the 66 ruen 
who had been granted \ scholarships vp tt) .31st 
March 1912, 20 .were gra,l'l.:lt:8 of Indian.t.ni
Yersities, 2 had gl'aduated at English Univer ties 
before receiving the scholan,hip, and 27 had ree ved 
some technical instruction III India, while 30 ere 
stated by the GoVt'l'llment of India to haH' had 
practical expel'ience.of the industry which J,hey 
weI e sent home to iJtudy 

t9. The movement toward:> technical educatiOn 
whICh haa taken place in India since 1904 h,Ls not 
been by any means confined to Government. It has 
beel). a general movement affecting tllfJ wIlde of 
India. :1<'or instance, in Bengal there w,ist.·stabli&hed 
in 1904 "the Association for the Adn~ncemellt of 
Scientific and Industrial Education of Inl.hans." 
one object of which was "to enabl!: properly 
"qualified studeb.ts to visit Europe, .\merica, 
"Japan or other foreign countries for btlldying 
.' Arts and la.dustrif's," and it appears herm the 
latest Report of the l\:,sociation that up to 1912 no 
less than 222 students in all have been granted 
scholarships, or financIal assistance III some other 
torm, to enable them to pursue their studies a1Jroad . 

. We received evidence of the existence also of two 
r other agencies for the promotion of tech~ical 

education, viz., the South Indian Industri.ll Abso
ciation and the Malvi Technical Scholarship Fund. 
Technical scholarships appea,r also to be given 
occasionally by the Bombay University, the Calcutta 
University, the State of Hyderabad, and the State of 
Baroda. A not inconsiderable number of stll~ents 
h,ave come from InQia at their own expenso' and 
initiative. The result of the general movement ot 
which the institution of the Government scholarship 
system and the formation of the Calcutta Association 
are the two most important dewlopments, has been a 
great influx of Indian students Silice 1904 into the 
centres 'Of technical education in this country .• The 
eiIec.t, so far as the enited Kingdom is concei-lled, 
may be illustrated by statistics furnished t,6 the 
Oommittee from the registers of some of the'more 
important Technological Colleges and Universities. 
It is sufficient to quote three cases ;--

At Glasgow Umversity there were no Indlan 
scholars on the technical side previous to the 1905-06 
session, when two Indian students enroll(~d them
selves for a course of engineering. Since then the 
numbers have increased r.1pidly, until at present 
there are no less than 4.5 Indian technical &tudents 
in attendance, aud the tuta} number of Indians 
whose names appear in the register as having 
enrolled for technit .11 subjects since 1905 is 
approximately 60. . 

Again, at the Manchester School of Technology, 
'up to the end of 1003 the number of Indian 
students who had joined that Institution was very 
small indeed i since then the number has .tteadily 
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History of the Scholarship System groWn until at the Ipresent time there are 19 
-cant. htudents in attendal.\c(}, and in all 78 Indian 

scholars have enrolled in. 'the day departments.of 
the School since the end -of 1903. . 

At Birmingham tJniversitv the first Indian 
technical scholars' arrived in" 1904, when five 
Government scholars were sent there to study 
mining; the total number of enrolments since 

• '1904 is 23, and there are five technical students 
in attendance at the present time. 

B2 



OHAPTER' II. 

REVlEW OF TIlE WORKING OJ.<' TIlE SmIOUn'Sul1' 
SYSTEM. 

20. In order to ascertain what SllCCt>foS had 
attended the practice of sendin~ Indian students to 
this country to study the application of science to 
industry, we directed our inquiry so as to, eficit 
answ~rs to the three following qnestions:-

(I.) How do Indian students acquit themselves 
at British universities and technological 
schools? 

(II.) Is practical exvelience in workshops and 
manufacturing concernR an essential part 
of industrial traming? If so, are Indian 
students able to get it '? 

(III.) Do Indian technological students succeed 
in finding employment on their return to 
India? 

We give the conclusions at whICh we have 
arrived, after taking evidence, in the order of the 
questions above. 

21. -(1.) As a class Indian students were well 
spoken of at the educational centres which we 
visited. Testimony was very generally borne to 
their industry and good behaviour. Exceptions 
there have been, of course, but the general opinion of 
Vice-Ohancellors and professors was summed up in 
the phrase, "As a class Indians work hard and 
give no trouble." The report upon their ability 
was also favourable. Some of them have been 
men of very marked ability and earned from their 
professors very high praise indeed; these were 
men of tll(:' type that is easily recognisable hy 
universitv teachers as fit for a first class in thp 
houours ·hst. One such Indian, a Government 
scholar, wa.s described to us not only as the ablest 
Indian student who had ever entered the textile 
department of the Manchester School, but as 
" easily the .first in his year." Another at Leeds 
was said to have been" extremely good, ·quite as 
" good a student as we have had of any kind here." 
Men of this class are of course exceptions in all 
countries, and it must not be inferred that the bulk 
of Indian students attain this high standard. The 
average Indian scholars appear, however, to be 
quite the equals of their BrItish fellow-students in 
capacity; in so far as it is possible to generalise 
they are rather above the average at book work 
and in the class room; they are less good at 
experimental work in the laboratory and are said to 
be somewhat deficient in initiative. To this mle, 
however, tbere were certain notable exceptions, 
and on the whole the general opinion expressed to 
us was that Indian students were well able to keep 
abreast of their work in the universities and tech· 
nological schools, and were in intelligence quite 11p 

I I 
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to ~l a~erag4 of their class. This is not to say 
e. that te did ll~' hear of particular Indian students 

whc, ,ad VrovOI) highly unsatisfactory; they were 
roep ,:;uch as J:very educational institution has 
txpeten('e of, men with whom nothing could be 
don~ l theirr failings were of the ordinary kind, 
they feIt eitLer stupid and indolent, or their moral 
char:uter was bad. It is to be regretted tliat any 
men ,f tmi' class should have been allowed to come 
from [nelia.... As an illustration of the harm they 
do, ,,~ Ill;) \ mention, that one professor told us 
that te lL.d succeeded in getting an openinCJ' for 
prac j~l p:\perience for two Indian students (who, 
it slll\~d IJI.~ Rtated. were not Government scholars), 
but i .Jt they La,l behaved so badly that the firms 
whiu had ()JIered them these advantages absolutely 
declled to t.~ke any more Indian students at all. 
Sucl student<; Llo harm altogether out of proportion 
to tleir number, and the greatest care should be 
takel~ not only by the Government of India but by 
,Ill lllllanthropic awl patriotic agencies which send 
Indim Rtudents to this country, to avoid sending 
perfOU., who may impair the chances of their fellow
c'>Ultrymen in the United Kingdom. 

!:!. It is sahsfactory to record that the scholars 
sent by the Government of India have on the whole 
been a credIt to their country. They are picked 
mer, and on the whole have proved themselves to 
be ,bove the average of Indian students. One 
pn,dessor, ronging all the Indian students of whom 
he 'had had personal expelience in classes as If 
awarding hO!lours in all examination, placed five 
in tie first Cl.lSs, and of these five, fOUI proved on 
a scrutiny to have been holders of Government 
scholarships. Another scholar was described by 
Mr. Redmayne (now His Majesty's Chief Inspector 
of ~ines), \vhose student he had been, as "an 
" eJ/tremely brilliant man, one of the most brilliant 
" students I have come across. I, It is only fair to add 
thai in certain cases a. high opinion WDS expressed 
of students who haJ Dot held Go>'ernr.lent of India 
sch:>la.rships. In particular, some of the scholars 
belooted by the Universities and Native States, and 
by s~cieties such as the Association for the Advance
men~ of Scientific and Industrial Education of 
Indi~s stand out as eminently well fitted to bendit 
by t1l3 advanced training which they have receiycd 
in thls cOlmtry. 

~{). 'Ye made special\ inquiries with a VIew to 
finding out whether, apal t altogether from their 
natural abilities, Indian students had received an 
education in their own country sufficient -to enable 
them to take full ad vantage of the instruction given 
them in the United Kingdom. The evidence upon 
this! head was somewhat conflicting, but our 
conclpsion is as follows :-Those who had read up 
to the standard of the RSc., or B.A. with Science, 
were adequately equipped on the side of pure 
science, and entered upon their course in this country 
rather better rreparcd than their British class
fellows, who come, as a rule, direct from b€condary 
schoQl~. Indians who had read up to the First 
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Arts or Intermediate wen~ .ahle . 'to leep uj.: with ' .... -W o~king of the Scholarship System 
their classes in this country on1]"i~:hey bad ta.k~ ~ ""!'- • -ront 
the group of scientific subjects for \ Indian hami-
nation, and even then their prepa.;-a fon was lardly 
adequate, Those who had: only p~¥ed tLe pIatd-
culation examination or read for the Arts i,de of 
the Intermediate were incapable of. follow ilg the 
lectures here, and should' in :tbe, opiuioll ~ tB.:: 
University authorities hafe been -kept for r!olher. 
two years in India befo~ attemptlng to get .llffiltted 
to a euiversity, or ,Tephnological school iu the, 
United Kingdom. . 

I 24. One other point iii sufficiently im~ rt~1 t to :7 I X""d. fur Improvmg' t'¥' fRacbinl!' of 
deserve special mentiolll

) ()omplai~t:- \\ ere \'f'r~' ~dl"ll"Ul~ 111 Indian ,,<,hooll< lI\d ('ol'leges 

frequently made to, 'Us of the inatlequ:lt'.'" ( t hI' 
teaching of ora\Ylng in Indian schools. Th e i" 
no doubt that Indian ~tudents of englll IIl~ 
have bef'n very seriously handicapped b,' h~'lr 
backwardness In this respect. We were i i by 
representatives of the Faculty of EngineCrIig at 
Glasgow·that Indian students appear to 11.\V had 
no experience of drawing before they.came t this 
country and some of them had not even seen a air 
of compasses. This deficiency they are not ble 
to overcome in the courE:e of their college c. eer, 
and they remain permanentl~ behind their S tch 
and English fellow-students in the hlore pra t.ical 
parts of the course. Professor Barl'illustrate this 
by a reference to the list of prize winners i tlte 
previous year In the lecture claSSer'Indian!'> Itttd 
secured three first prizes and two s cond p ,es. 
But ~o Indians had secur}] prizes fo engineering-
drawing and design. s far ah Indiana are 
concerned, said Professo Barr," tljre is a ank 
"altogpther in the drJ/wing 811d,r esign de art-
" ment.) We understand that a.tte pts havel een 
made recently to improve the ~eaching of dra -ing 
in. India, hut so far· the results of these atte pts 
have not }Ieen visible in the . engineering ach' s of 
this country, and Indian students still remain t a 
seriou,,; dif;c1,dvant."tge in this.teWect.. \ 

:!'). :\.Itwal capacIty and ,ufficiency of~· eral . "t 
kno\\ h·dge', however, are not the only factors! be 
taken lllto account in technological educatie,]i; in 
ctddltlOU to these two there iR another 1a.ctor 
<'ssential to success, aug hat, is a prelilOlnary 
acquamtance with the i ustry to be stttdied. 

is iaimliar with the p~ ctical side of i stry 
hefore he begins the stndy of the theory,: e is 
una-bIt' to get the full advantage of the tea hing 
iIi a .university. This is altogether distinct from 
the practical training which he receives afrer he 
has been through the college, and which forms the 
subject of our second question. The practical 
e~perience to which we now refer is needed to 
enable him to understand wha.t his university 
teachers are talking about, and if maYt therefore, 
like a sufficient general educatiln, be considered 
one of the necessary qualification for hIS colme of 
reading. It is eo considered in he best orglnised 
institutlOns of th.is kind in the wodd. W ~ :Under .. 

Para.monnt Importl.nre 
works expenencE'. 
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btand, for example, that lI). the German Tt'chnical 
High Schools~Dotably l:Jharlottellburg-a student is 
~ow required to )l~ve had at least 'a year's experience 
In a works before. enteriD£!: uPon his technological 
btudiej;. 

Vlews of the engIneering professiOn, I1S' ~ 26. 'Vitb: re~arcI ·to'. cn1rineering, the g'reat 
formulated by the Institution of"Clvu ~ • ~ 
l':ngmeera (1903-5). advantage of previous ,f~miliarity with a workshop 

The b&mB pl'inciple recognised m 
metallurgIcal amI textue mdustnes, and ill 

talllllng, dyemg, and mming. 

was emphasised by' almost a.ll our witnesbes. 
'After he has 3,c\uaUy grasped the things with hiq 
bwn hands, has swung a hammer and WOl ked 
a lathe, after he has seen what a ton of steel 
actually looks like, then and only then is the 
~btudent in a position to understand the bearilig of 
-what he learns in booKs and what his professor 
tells him. It is not neces~ary for us to deal at 
length with this point, because it has already been 
authoritatively t:lettled by the Institut.IOn of CivlI 
Engineers. In 1903 the Institution appointed a com
mittee to inquire into the subject of the training 'of 
en~neers. The report of that Committee (to which 
reference will be made again later), was endorsed 
by 'the Institution of Mechanical Engineers, the 
I~T,itution of Naval Architects, the Iron and Steel 
Institute, the Institution of Electrical Engineers, 
tlle lpstitution pf Gal:> Engineers" the Institution 
of Engineers and Shipbuilders of Scotland" the 
Institution of Mining. Engineers, and the North East 
Coast Institution of Engineers and Shipbuilders, 
~md it may therefore be accepted as an authoritative 
expression of professional opmion: The Committee, 
among other things, recommended an introductory 
workshop course of at least one' year in mechanical 
engineering workshops for all students of 
engineering, including those who intend ultimately 
to specialise in mining, electrical engineering, and 
civil engineering. 

27. In: all other industries with regard to whIch 
we inquired we found that very similar views pre
vailed, although professional opinion had not rn. most 
cases been codified with 'the same precision as III 

engineering. Representatives of the metallurgical, 
tanning, textile, and dyeing industries, all united 
in recommending that a young man should have 
at least a year's practical experience of the 
'industry he was going to study, before coming 
up to the University. With regard to no in
dustry was the importance of previous familiarity 
so much emphasised as with regard to mining. 
Professor Latham of Glasgow said with reference to 
the Indian student " What 'I would recommend the 
" Indian Government to do is to send the!>e men t6 
" their own mines for, say, a year, and after they 
.. had proved their ability to send them over here." 
At Manchester, Sir Thomas Holland laid vety 
great stress npon the 'desirability of preliminary ac
quaintance With mine!>~ and the Professor of Mining 
at Birmingham, Professor Cadman, in describing 
the ideal training of a' miner, recommended that 
-after matriculation the student should go for two 
years 'actually down a mine. It is interesting to • 
note that the Indian students whom we consulted 
were not less emphatic in asserting the value of 
'obtaining practical experience before undertaking 
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a university course of study. A strong confirm
ation of the soundness of this view is to be found 
in the fact that those Indian students who were 
familiar with the industry in India haye done 
uniformly well and that those who had not such 
experience have often turned out badly. 

28. The Indian students who as a class have 
done best are the te\:tile students, and among these 
the Government technical scholars have done 
particularly well and have established a record of 
which any country might be proud. By a reference 
to the statement printed as Appendix V., it will 
be \ seen that these scholars had all had very 
considerable experience of their industry in India. 
Numbers 1, 2, 3, 12, 29, 34, 35, 37,39 and 52 
(or ten in all) had had several years' practical 
acquaintance with the industry which they came 
here to study, and in one case thi's had:extended 
to as much as eight years' experience of the Bombay 
mills as jobber, sizer, and finisher. 

29. In marked contrast with the textile students 
stand t.hose who have come to England to study 
mining. In very few cases have they had even 
the most rudimentary acquaintance with the con
ditions of practical mining; and the mining students 
as a class have not done well. They are the only 
class of Indians upon whom we have to report 
unfavourably. At none of the Univen;ities which 
we visited were the Professors satisfied with their 
Indian pupils who had studied mining. Professor 
Latham, at Glasgow, though recognising that they 
attended well at lectures and usually knew enough 
science to follow the classes, said that they "did 
badly" ; he admitted that there were some excep
tions, but declared that" 90 per cent. of them were 
useless." Sir Thomas Holland, Professor of Geology 
in the Manchester University, was of opinion that 
only a very small number of the students who have 
received technical scholarships in mining have been 
a success, and believed that. in the great majority of 
cases the money spent on their education had been 
thrown away. Professor Oadman at Birmingham 
was also of opinion that the money spent upon the 
students of whom he had had experience had been 
wasted in the majority of cases; of the 13 students 
who 4ave studied mining at Birmingham since 
he took over control of the department, he declared 
that nine of them were "absolutely no good in 
mining." All these witnesses concurred in saying 
that the failure of this particular class of students 
was due to their being absolutely unfamiliar with 

,the industry before they began to study it in 
the universities. The point was brought out with 
special clearness by Professor Cadman in a detailed 
analysis of the record of the 13 Indian students 
whom he had had under him. " My experience of 
these scholars" he wrote, "leads me to state empha
" tically that, with few exceptions, the men are very 
" badly selected for the profession they are under
"taking. The above 11st will show that out of 13 
" students only three had had previous experience 
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" of mining, or indeed had any intention or ambition 
.. to follow the profe&sion of mining engineer, prior 
" to obtaining the scholarship." Professor Cadman 
brought to the notice of the Committee the case of 
three mining scholars then studying at the 
University whom he regarded as typical; we 
examined the students in his presence, and 
think that their evidence completely corroborated 
ProIessor Cadman's contentions. "These" said 
Professor Cadman, ., are typical cases of the majority 
" of Indian scholars, and are intended to illustrate to 
" the Committee that such students sent to follow a 
" course of mining cannot possihl!, LC!1_efit to the 
"full, on account of their lack of preliminary 
" knowledge of the subject of mining." In a note 
written for the Committee, Sir Thomas Holland 
emphasised the same point. "Unless," he said, 
"a student is apprenticed at a mine fO! .."lIne 
"years he is una ble to take full ad va d t ' ~e 
"of training similar to that given in Elt...;lJ;;h 
" Universities; it is possible for him to obt<:lLl a 
" certain amount of familiarity with mimng t,"rms 
"and with the machinery employed, but no 
"university training can take the place of 
"actual familiarity with the special conditions 
"underground. A raw student, therefore, does not 
" form a true mental appreciation of the principles 
" of mining taught at a university, and after ob
" taining his degree he is too old and is other\\lse 
"generally unfitted to go through the heavy 
" drudgery required of the ordinary a-pprentice." 

30. Of the 60 scholarships given by Govern
ment up to 3]st March H12, 24 have been 
awarded to students of textiles and 19 to students 
of mining; it is therefore in these two branches 
that we have the most extensive experience 
upon which to base our conclusions. The textile 
students all had previous experience of the industry, 
and they have been very markedly successful; the 
mining students were in nearly all cases unfamIliar 
with the conditions that prevail down a mme, and 
they have with few exceptions proved signal failures. 
This is a forcible corroboration of the contention 
that previous familiarity with the industry to be 
studied if) essential to success in technologICal 
education. 

The leather mdustry-two dlstmct 31. Mining and textile manufacture are the two 
types of student. industries in India which have attained a consider

able development upon modern lines, and selectIon 
of the right sort of scholar ought in them to be a 
comparatively easy task. Where the indnstryti<; 
not so well developed selection is more difficult. 
It is interesting, however, to find that familiarity 
with an industry conducted in an old-fashioned and 
more or less pnmitive way is of great value to the 
student. One of the Government scholars who 
came over here to learn tanning belonged to a 
family of hereditary tanners; he had had only a 
small amount of education in India, but he had an 
instinctive knowledge of leather; he had, as Dr. 
Parker of the Lcathersellers' College said, "tanner's 
blood in him." Of this man Dr. Parker formed 
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a very favourable opinion.; the following is his 
evidence upon this point :-

" He was a very good student, I thought. He 
was the class I should like to have some more of. 
His scientific training was not good, but he was 
actually gaining advantage because'. he ~ew 
something of the trade beforehand. HIS relatIOns 
were in the trade, and therefore 11e was able to see 
where Indian skins could be used to advantage in 
tills country. I took a great deal of trouble with 
hIli, and I sent him over to America, and gave 
him letter,s of introduction to many of my friends 
over in different yards. When he came back, from 
the letters he had with him and from letters I 
received, I think he did good business over there. 
In fact he actually started business relations 
Wlth some firms, and he also learnt some of tho 
purposes which the Indian-tanned goat skins were 
put to in America, and which he thought he could 
intlOduce into India, because they were buying 
them back in India. H he goes on as he went 
on with me-I wish he could have stayed another 
year as he was just beginning to get good-I think 
he will make money. That man, unless something 
happens, will undoubtedly benefit by his training 
to an enormous extent." 

32. Another student of tanning sent by the 
Government of India happens to be, in respect of 
scientific training and hereditary connexion with the 
industry, the antithesis of the man last mentioned. 
This is Mr. M. A. R. Paniker, memQer of a well-to-do 
family of good'social position in Madras, and a Nair 
by caste; he had a brilliant career as a chemist at 
Leeds University. Dr. Parker, who happened to 
know his work. said of him, "He has a thinking 
" mind, and has really carried out some most excellent 
" research work; he is a man who can use his brain; 
.. he can \York out problems and apply them too." 
But when the Committee asked Dr. Parker which 
of these two types would, in his opinion, be most 
useful for the industrial development of India, he 
replied concIsely, " I should back the tanner." The 
point is of importance, because in the present state 
of education in India the two types may constantly 
be found in contrast to one another. On the one 
hand is the intelligent and well-educated graduate 
who bplongs to one of the communities in which 
intellectual culture is a tradition. On the other is 
the descendant of the old craftsmen of India, who 
has probably very little university education, but 
an intimate, though unconscious. knowledge of the 
materials and processes which pertain to his here
ditary "mystery." It is to be desired that the 
latter type should also acquire a good educati()Jl, 
and in time, no doubt, the desire for knowledge 
WIll filter down to his class, but for some time 
to come representatives of the old craftsmen 
will generally be very imperfectly educated. It is 
interesting to have the opinion of so competent an 
.authority as the head of the Leathersellers' College 
that he prefers the hereditary craftsman, even 
with his educational deficiencies, to the Uniyersity 
man. 
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II. " Is practical experience in workshops 
and manufa.ctul'mg concern'! an essential 
part of industrial traming" Professors 
and men of busmes~ unamDlIlUH that it is. 
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33. Little else remains to be said about the 
position of Indian teehnological students at the 
universities except to add that in the four cities 
w~~h we visited they got on very well with their 
BrItlsh class-fellows. We detected no signs of 
racial prejudice in the people among whom they 
are thrown. Indians do not form a class apart but 
are merged in the general body of students, and 
they seemed generally to live quiet industrious 
and happy lives. " 

34. We may therefore now formulate the 
answer to our first question. It is as folloW's: 
Indian btu dents generally get on well at the 
uuiversities and technological schools in which they 
pursue their industrial education. They are quite 
up to the average capacity of their classes; if they 
have read science in India up to the standard of 
the B.A. or B.Sc. the~Y are rather better equipped 
than most of their class-fellows on the theoretical 
side; if they have read up to the Intennediate on the 
Science side they can with hard work keep up with 
their classes; those who }lave only passed the Inter
mediate on the Arts side or the Matricplation of an 
Indian University are unable to take full advantage 
of the instruction gIVen. Students who have had 
practical experience of the industry are able to 
derive great benefit from the teaching given in 
England and do capitally. Those who, like most 
of the mining students hitherto sent, have had no 
previous acquaintance with the industry they 
propose to follow, do very badly, and the money 
spent upon their education has, for the most 
part, been thrown away. Indian students of 
engineering are handicapped by their general 
ignorance of machinery and the inadequacy of 
the training in drawing which they have received 
in India. 

35.-(II.) Our second question relates to the 
practical training which Indian students are able to 
secure in this country either during or after their 
university education. Of the imperative need for 
such practical traimng to supplement the theoretIcal 
education of the class-room we received abundant 
evidence. All the professors whom we consulted 
assured us that the teaching they gave was no 
substitute for practical experience, and that the 
university alone could not make an engineer, a 
tanner, a dyer, a bleache~, or a.miner. The verdi~t 
of business men, who m this country are stIll 
somewhat sceptical of the value o~ a univ~rs~ty 
education was even more emphatIC. A dlstm
guished ~ngineer at Glasgo.w s.aid to u~ th~t 
a person who had had ~ umversl!Y ed~~atlon lD 

enrnneering but no practical expenence was not 
in his opinion an engineer at all.". ~e Commi~t~ 
appointed in 1903 by the InstItutIOn of Civil 
Enrnneers, to which reference has been made 
alr;ady (page 15, paragraph 26), !ecommended 
that a student after finishing his college course 
should have tlu·ee rears practical training in 
workshops, or on work" or in mines, an.d in 
offices, and this view was endorsed by practIcally 
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all the engineering witnesses whom we examined. . 
With regard to tanning Professor Procter said. 
that to make a complete tanner it was absolutely 
necessary that he should have other experience 
besides that of the university. "We can teach 
him" he said "a great deal in the university 
.. which is extremely useful, but we cannot 
« give the practical experience that a man only 
"gains by handling large quantities of stuff." 
In the textile industries the evidence was to the 
same eilcct. The manager of a woollen cloth firm in 
Yorkshire said "the student when he leaves the 
" university is practically of no use at all if he enters 
"business." Mr. Ambalal Sarabhai, the owner of 
cotton mills in Ahmedabad, gave it as his opinion 
that Indian students should, if possible, receive a 
practical training lasting two years, with an English 
firm after completing their course at the university 
.or school of technology. In the chemical industries 
the force of circumstauces is compelling busincRs 
men to recognise the value of science, but even those 
who insist most strongly upon the importance of a 
good scientific education do not believe that the 
university alone can quali.fy a man for the direction 
of a chemical industry. Mr. J. Lowden, a Director 
.of the Leeds and District Dyers' and Finishers' Asso
ciatIOn said" A man might spend three or four years 
~c at the university and have a very good scientific 
" training and yet be unfit to take an active part in 
" the work of a dye-house." As this witness had 
.said in an address delivered to the students of the 
TextIle Department of Leeds University: " It 
~, was a mistake to suppose that the scientific and 
" technical training, however good, took the place 
(, of the old apprenticeship system or rendered a 
'c practlcal training unnecessary. A combination 
" of the two produced the best results, and a man 
" who could unite the two would undoubtedly out
~. pace the man who had not had the advantages of 
'" a scientific and technical educat.ion. The value 
" of a scientific and technical training could not be 
~, overestimated, but unless it was combined with, 
., or was supplementary to, a practical training, it 
" would not have that marketable value which it 
"was desirable it should have, and employers 
" would continue to prefer the practically trained 
" man to the technically trained student." 

36. We were interested to find that Indian 
students, who have been accused of an excessive 
desire to obtain degrees, diplomas, and "letters 
.after their names," placed as high a value upon 
practical training as any British employer. This 
was especially true of the textile students who were 
the most competent and successful students we met. 
One of these at Manchest.er, who had had three years' 
experience in Do cotton mill in India, declared to us 
that his chances of getting employment on his 
return d.epended principally upon his acquiring 
practical experience, and that a mill manager in 
estimating the value of what he had learned in 
England would assign 75 per cent. to his practical 
experience and 25 to his theoretical training. 

Working of the Schola.rship System 
• -e<mt. 

Inman students recognise the Vltal 
importance of works experIence. 
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37. \V ~ ale satisfied .that in devising the scheme 
-for techlllcal scholarshIps sufficient attention was 
not paid to the importance of practical training. 
The scholarships are tenable for a period of two 
years, which Dlay be extended. to three. In most 
cases this is only sufficient to enable a student to 
complete a Course at a university or technological 
school, and it makes no provision for a period of 
apprenticeship. In the Scotch Universities, as at 
Glasgow, the summer .vacation lasts for six months, 
and the greater part of this time is ordinarily spent 
by industrious students in acquIring Home sort of 
practical experience. Useful as this sandwich system 
is for keeping a student in touch wIth the actualities 
of industry, it does not serve the purpose of a whole
time apprenticeship. In order to give a student a 
compl~te industrial training, he should, in our 
opinion, after completing his university course, be 
apprenticed for a period ranging from one to three 
years, according to the industry, with a business firm. 
The system of Government scholarshIps does not 
make provision for so prolonged a stay in the United 
Kingdom as such an apprenticeship would necessi
tate, and, in consequence, very few Indian students 
have had as much practical experience as we think 
desirable. One or two have obtained salaried 
enlployment in business firms and have been 
allowed by Government to stay on in this country 
because it was hoped that they would gain ex
perience which would be valuable to them in India, 
but such cases are altogether exceptional and outsIde 
the scheme as devised by the Government of India; 
the great majority are obliged to return WIth very
slight experience of the practical conduct of industry 
in this country. 

38. But here a very important question anses. 
Are British manufacturers willing to give Indian 
students the opportunity of studying the actual 
('onduct of their business? This we have felt to 
be the kernel of our inqmry j it is to obtain an 
answer to this question that we have devoted the 
best portion of our tim~. We have ~o.und that ~o 
uniform answer can be gIven, as condItIOns vary III 
different industries; in some, there is an insuper
able objection to admitting Indian or any foreIgn 
students inside the factory-, in others they are 
admitted freely, in others again there is no regular 
system of apprenticeship, but some empl?yers are 
willing, if properly approac~e~, to admIt a few 
IpdIans upon the broad patnotlC ground that th~y 
are fellow-subjects. We propose. to deall~ter on.lll 
separate sections with the dIfferent llldustnes 
which Indian students have come here to study. 
describinO" the conditions that prevail, and making 
special r~commendations with regard to each ohe. 
Meanwhtle it is possible to I?ake a .few ge?er~l 
observations. We find that III those llldustrIes III 
which a system of apprenticeship or P?pila.ge 
is in force Indians get the benefit of It WIth 
little trouble. Where no such svstem exists, even 
British students find it very hard to acquire 
practical experience unless they have some prIvate 
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influence. We found on the whole very little 
evidence of a racial prejudice against Indians. 
The Indian students, who upon this point must be 
reckoned the best witnesses, assured us that thoy 
had nothing to complain of in this respect, and 
particularly mentioned that they experienced very 
iriendly treatment from the working men and 
operatives with whom they were thrown in 
contact. CommerCial jealousy there undoubtedly 
is, but it is not directed against Indians 
so much as against possible competitors. We 
observed one encouraging symptom; even 'where 
the reluctance to admit Indians inside the factory 
is strongest we generally found that there were a 
few broad-minded men ,vho rose superior to the 
commC'n opinion, and who were willing to offer or 
procure facilities for Indian apprentices. It is a 
pleasure to record what Sir Frank Forbes Adam, for 
instance, has done in Manchester. By his personal 
influence he has succeeded in getting Indian 
students, who were recommended to him by friends 
in Bombay, into dye works, into print works, several 
into milb, and one or two into engineering works, 
and he added that in no case where he succeeded 
in getting students placed in the last ten years had 
he any business connexion with the owner of the 
works. We believe we have good grounds for 
thinking that if a patient inquiry were made in 
each industry in detail it would be possible, as Sir 
Frank himself thought, to draw up a list of firms 
who would be prepared to take in a certain number 
of recommended Indian students every year. The 
time at our disposal was altogether too short to 
carry out a complete research upon these lines, 
but we made such inquiries as were possible from 
the representatives of dIfferent industries who came 
before us, and' we have been able to secure from 
certain firms promises of co·operation which we 
have transmitted to the India Office. In order to 
make the list adequate to the demands that are 
likely to be made upon it more extensive research 
is, however, necessary, and one of our recom
mendations (which will be found later-page 29, 
paragraph 53) has reference to the preparation of 
a list of such firms. 

39. The answer to our second question is 
therefore that pl'actical experience in works is 
indispensable for a complete industrial training; 
that the period for which Indian students stay in 
this country is usp.ally too short to permit them to 
take advantage of such practical training as is 
open to them; that there are industries to which 
they are unable to get admission as apprentices 
by their own unaided efforts, even if their length 
of stay in England were prolon~ed for that 
purpode; that a careful inquiry conducted by the 
India Office would probably disclose the names 
of some firms in almost every industry who 
would be ready to offer a certain number of 
selected Indian students facilities for obtaining 
practical experience. In those industries in which 
apprenticeship or pupilage is the custom Indian 
stud~nts are accepted, along with British students. 

Working of the Scho1a.rship System 
-cont. 

Summary of conclusions on the q uestlOll, 
" Is practical experience m workshops and 
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students get It P " 
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~ detaile.d exami~ation of the conditions prevailing 
III the dlfferent mdustries which Indian students 
have up to the present desired to learn will be 
found in chapter iv. of our report. 

40.--(Ill.) The third question which we set out 
to answer was" How far have Indian technical 
students found employment upon their return to 
India?" It is obvious that the materials for a com
plete answer to this question can only be found in 
India itself. We have been able, at most, to plece 
together a provisional answer i this we have done 
by examining the information supplied to us by 
the Government of India with regard to its 
technical schola.rs, by consulting the report of the 
AssociatIOn for the Advancement of Scientific and 
Industrial Education of Indians, by hearing the 
opinion of such EnglIsh professors and teachers as 
keep in touch with their old students after their 
return, and by learning the views of Indian students 
themselves. \Ve would, however, deprecate draw
ing any very definite conclusion from the expenence 
of a few years. In education generally, and not 
least in this branch of it, quick returns do not form 
a sound criterion of success, and it would be 
unreasonable to expect individual scholars, however 
carefully selected and thoroughly trained, to make 
their influence felt immediately. In all industries 
and professions a man must work in a subordlllate 
position before he proves his worth and commands 
a high salary; a technical scholar whom after 
years may prove to be a splendid success, amply 
justifying the system, must at the present time, 
from the nature of the case, still be in the lower 
grades of his profession; something like ten or 
fifteen years must elapse before even the first batch 
of scholars can become managers of large firms and 
captains of industry. 

41. With this caution we may 'now formulate 
our provisional answer. On the whole we see no 
reason to think that technical students fail to find 
adequate employment upon their return to India. 
Out of the 66 Government scholars who have eOme 
to this country since the system was first inst:tuted 
in' 1904, up to 31st March 1912 only 31 had 
retumed to India. Of these, 26 are known 
already to have obtained empl<?y~ent falling 
WIthin the scope of the scheme as ongmally drafted 
by the Government of India. Of the remaining 
five, one is dead, one has joined the Bar, and no 
definite information is available as regards the other 
three. Of the 26 scholars wh6l are known to have 
obtained employment 18 are actually engaged in 
industries one is in the service of the Mysore State, 
and seven' are holding posts under Government, two 
of them being members of the Geological Survey of 
India. It is perhaps necessary to recall that those 
who have entered the service of Government.a~e not 
outSide the scope of the scheme as ongmally 
framed. In their Despatch of 9th Octo~er 1~02 
the Government of India remarked: "\\ e thmk 
"that the services of the returned scholars are 
"sure to be in good demand, and that. failIng 
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:: private e!Jlplo~~~nt. Government will be glad to 
turn theIr abIlItIes to account as teachers in 

" industrial schools or in other capacities connected 
" with the improvement or local industries." Those 
who have joined the Geological Survey of India. 
may certainly be regarded as fulfilling a definite 
and pI:3ctical function in the development of Indian 
mdustries, for the activity of the Department is not 
confined to geological surveys, strictly so called 
but embraces inquiries of direct economic impor'; 
ance, such as gold prospecting, the examination of 
cop.,per ores and coal seams, and generally the 
investigation of the mineral resources of India, and 
members of the Department (until recently under 
the direction of Sir Thomas Holland, K.C.I.E .• now 
Professor of Geology at the Victoria University of 
Manchester) have accomplished a great deal of 
practlcal work in the development of a very 
lmportant branch of Indian industry. 

42. Five scholars have not yet returned to 
India though the period of their scholarships has 

_ expired, they are either carrying further their 
studies by research work or by investigation in 
specialised lines, or they are occupying salaried 
positions with British or Continental firms and are 
thus acquiring experience which Sh9Uld prove of 
value on their return to fndia. At the same time, 
if their absence from India be unduly pro
longed there is a risk that the nltimate object 
of the scheme-" the improvement of existing 
"native industries and the development of new 
" industries wherever possible "-may be defeated. 
It appears, then, that out of 66 scholars one onlv, 
as far as can be judged .at present, bas been va 
a complete failure (No. 7 in Appendix V.); he 
undoubtedly perverted to other uses the money 
which was intended for the industrial development 
of India, and his case constitutes the one serious 
blemish in the record of the Government scholars. 

43. Of the Indian students who came to this 
country otherwise than under the auspices of tJle 
Indian Government we necessarily possess less 
informl;l.tion. In the report of the Association for the 
Advancement of Scientific and Industrial Education 
of Indians for 1912, there is a statement showing 
what the students of the Association who have 
returned to India are doing. That statement will 
be found in Appendix VI. (pp. 118-124). From this 
it would appear that 80 students sent by the Associa
tion abroad for industrial training had returned to 
India by the. time of the publication of the Report 
for 1912. Of these, 28 had found employment in 
industrial enterprises, 9 had started works on their 
own account and 19 had entered the service of the 
Government of India or municipalities or Native 
States or were engaged in teaching; 24, the great 
majority of whom had just returned, did n~t appear 
to have yet found employment. In certam ~a~es, 
presumably the most sati:::factory, the AssocIatlOn 
p'ublishes the salaries upon which the students were 
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VIews of students now under training j 
prospects on the whole not bad. 

employed; these work out to an average of Rs. 196 
a. month. Even allowing for the possibly optimistic 
VIews of the Association regarding its students we 
have here a record of successful achie,oement which 
is very encouraging. 

44. On the other hand, several competent 
witnesses assured us that the difficulties awaitin lY 
tho Indian sch?la~ on his return were very 
great. The preJudICes of race and class which 
complicate so many Indian problems are not absent 
from industry. A large number of the most 
I'!uccessful business concerns in India are in the 
hands of Europeans, and we were told that thev 
were, as a rule. reluctant to offer employment t~ 
Indians; but even to this rule there are exceptions, 
and Sir R. N. Mookerjee told us that there were 
English firms in India now who were willinlY to 
take ill an Indian if they could get a really good 
one with practical experience, and that this 
particular dIfficulty was in process of being over
come. We learned that on the Bombay side oth-er 
lines of division were manifest. A Brahman from 
the Deccan told UB that the mills in that Presidency 
were generally owned by Parsees or Gujeratis and 
that they usually gave a preferencB to their own 
people or to Englishmen. A pleasing exception to 
this narrow practice is that prevailing in the mills 
controlled by Sir Dorabji J. Tata and his famIly. 
In those mills a system of apprenticeship has been 
in existence for 30 or 40 years, of which more than 
100 Indian lads have had the advantage; it is 
not confined to Parsees, and though Sir DorabJI 
told us that his people were rather anxious to 
encourage the Parsees more than others, he had 
always struggled against this tendency and abked, 
"Why should you make it only open to Parsees ? " 
'Ve found that a Government scholar, a Bengali 
Hindu from Dacca, of whom we formed a very 
favourable opinion, had had the benefit of one of 
these apprenticeships before coming to Manchester, 
and when we showed his record to Sir Dorabji 
and asked him whether such a man was likely to 
find employment in India on his return, he repli~d, 
" Personally, if this man came to me, I would wn te 
"to my manager and say, 'This is the ~ype of 
" 'man I like; see if you can find somethIng for 
" , him. to do.' " 

45 The Indian students now in Englantl have of 
cours~ some information as to how their cla~s 
fellows and countrymen have succeeded upon theIr 
return to India. That information appears to show 
that the majority of them do secure employment; 
they have no. doubt to ,!ait for a while and do 
not always get Into very satIsfactory concerns at first, 
but yet they do make a start. A Bengali student at 
Leeds, for instance, told us. that o~t of ~even. or 
eight Indians who had studIed tan~ng WIth hIm~ 
five or six had found employment III some ~rt of 
tan-yard in India, and the same kind of eVId~nce 
was given us with regard to dye works and textiles. 
There appears to be a very con~id~rable lll~ber ?f 
l)illaU industrial concerns sprmglllg up III Indw. 
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which are not of sufficient importance to be tabu
lated in any official returns; they are concerns with 
a capital of Rs. 25,000 or Rs. 50,000 which employ 
one skilled manager and 20 or 30 unskilled labourers 
working under his direction. These humble ·con
cerns would no doubt bring a Rmile to the lips of 
the directors of the well-equipped and well.officered 
industries of this country, but wo are of opinion 
that they perform a yery useful function in the 
industrial development of India. The manager is 
himself intimately associated with his workers, and 
he has to supervise personally all the processes 
of the industry; it is he who has to spe to 
the marketing of his finished product, and he who 
has to look after the accounts; he therefore learns 
all branches of his industry in a very direct and 
practical way. Though there must necessarily be 
many failures, a certain proportion of these small 
concerns will probably thrIve and expand, and a 
few of them may become important businesses. 
It is only in this very modest way that the 
technical scholars can hope to pioneer new 
industries at all. To expect a young man who 
has just quitted a technological school to set up a 
new industry on a large scale is palpably absnrd. 
Such a man has usually no capital of his own and 
he is very unlikely to find anyone to lend it him. 
If he were to find a group of misguided enthusiasts 
so foolish as to finance him he would most probably 
lose all the money entrusted to him in a year. All 
that he has learnt in England is a certain amount 
of science and its application to industry; he has 
had no experience in handling men; no commercial 
t.raining; he has not acquired the habit of 
" thinking in terms of money" which is instinctive 
in men of business. These reflections are so 
obvious that they would not be worth making 
were they not fl'equently forgotten; they help to 
indicate, too, the kind of industries for which 
scholarships may he given and those for which 
they should not be given., There are certain 
industries which can only be conducted success
fully on a large scale. If a particular industry of 
this class does not already exist in India it is 
obviously unwise to give a young Indian a scholar
ship to study the technology of it in England. 
Bnt if an industry is already developed, or if it 
can be conducted on a small scale with fair chance 
of success, its expansion in India may be helped by 
the grant of a technical scholarship. 

46. Our answer to the third question is therefore 
as follows :-Judging from the somewhat scanty 
and imperfect eV,idence before us we think that 
Indian technic~il ~tudents, provided they are 
properly selected and trained, usually finq employ
ment upon their return to India. We make later 
on certain recoUlmendations with regard to their 
selection ;md training, which will, we.hope, improye: 
their prospects of employment, and we 'make other 
recommendations with a view to increasing their 
opportunities of securing a place in t~e e:3tablished 
industries of India. 

Working of the Scholarship System 
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CHAPTER III. 

GENERAL RECOMMENDATIONS FOR LllPROVIXG 

THE SCHOLARSHIP SYSTE)I. 

47. We pass now to the recommendations which 
are suggested by the ~eview of the existing 
system In the last chapter. Our recommendations 
with regard to each particular industry which ,\ e 
have inquired into, will be found in the sepawte 
sections of whi~h the next chapter IS compo:"e<l; 
some observatIOns of a general character can, 
however, with advantage be made here. 

48. Students sent to this country should ordi
narily have read in India up to the standard of the 
B.Sc. or B.A. with Science, or have obtained an 
equiva~ent Diploma. Exceptions may, however, be 
made III favour of students who have an hereditary 
connexion with the industry which they propose 
to study, provided that they know enough EnglIsh 
to follow lectures in this country. 

49. Wherever possible, students should be 
familiar in India with the industry which they 
are sent here to study. In mining, this condition 
must in the future be strictly enforced, and no 
student be sent to the United Kingdom to stlldy 
mining unless he has had at least a year's ex
perience down an Indian mine. In all industries 
the presumption is that some previous practIcal 
experience is necessary, and the rnle should be 
relaxed only when this presumption can be rebutted. 
'Vhere such experience cannot be had in Indw, 
the question should be referred home before the 
scholar is sent. with a view to inquiry being made 
as to the possibility of obtaining it in this cOlmtry. 

50. There is another direction in which the 
selection of technical scholars needs to be improved. 
We lmderstand that the present practice is that the 
Local Government, which has a scholarship to give, 
makes a survey of the industries of the Province 
and then decides for what industry the scholarship 
shall be given. One con&equence of this system is, 
as we llave already noted (page 16, paragraph 29), 
that candidates :present themselves who have 
no previous familiarity with the industry; they 
are tempted by the scholarship, and they under
take to study the industry specified as they 
would undertake to abide by any other con
dition upon which the scholarship is granted. 
Another untoward consequence is that the student 
frequently fails to find employment upon his return 
to India. The Local Government appears some
times to be influenced in its selection of an 
indUE,try by the fact that the Province contains 
great nat~l,al resources for that p~l.l'~icular industry 
still a\\altmg development. It )s perhaps not 
llnreasonal1le to assume that the grant of a technical 
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scholarship would "be Olle method of forwarding the 
industrial development desired, but, unless it is 
accompanied by other measures, the effect of this 
system of selection upon the technical scholar 
himself is often unfortunate. When he ret11rns to 
India he finds the industry in which he hoped to 
secure employment still undeveloped j there is no 
firm in which he can get ail appointment, and, as 
we have previously pointed out (page 20, paragraph 
45), the creation of a new industry is altogether 
beyonrl the capacity of a young man without 
capital and without commercial experience. We 
recommend that the Local Governments should 
from time to time adopt the alternative principle 
of selecting the man rather than the industry 
to encourage. This principle was very strongly 
commended to us by Sir Thomas Holland and 
Dr .. A. D. Denning, Superintendent of Indus
tries in Bengal; they pointed out that officials 
in charge of technical schools, superinten
dents of industries, officers of the Geological 
Survey, and other public servants, frequently 
come a0ross young men who have given proof 
of mechanical aptitude and an industrial bent 
of mind which they have followed in spite of 
severe discouragement. Such men can of course 
only be found in industries already started 
or in course of development j but they are the 
men who would make the best use of the oppor
tunities offered by a technical Rcholarship, and 
who would be best able to find employment upon 
their return; in 80 far as it is possible to make any 
forecast of the subsequent careers of young men 
they appear also to be more likely than any others 
to do creative work in the development of Indian 
industries. 

51. We further recommend that Local Govern
ments should, in making selections, consult the 
business men and directors of industry in the 
Province to a greater extent than appears to have 
been the practice hitherto. Business men are often 
likely to know of a promising lad who would make 
excellent use of a technical scholarship; they could 
also advise the Local Government as to the type of 
man whom the industries of the Province need, and 
to whom they w.ould readily offer employmeut. It 
should, we think, be possible for the Local Govern
ment to approach the Ohamber of Oommerce, the 
Millowners' Association, or other body representa
tive of an industrial interest in the Province, and 
say to them" if you will indicate to us the kind of 
" man whom you want and whom you find difficulty 
" in getting, we are prepared to spend money on 
" training him up, on condition that you offer him 
" a chance of employment npon his return." 

52. Aft!'r making the above recommendations 
with regard to the selection of technical s~holars. in 
India, we pass on to our recommendatIOns wIth 
regard to their training in tills country. As will 
have been gathered from the review in tp.~ previous 
chapter, we have no snggestions to make wIth regard 
to the theol'etical education they receive in univer
sities and technological schools; the modifications 
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whic~ we ~u~gest have referel;e solely to their 
pr~ct.lCal t!ammg. Y" e recommnd that practical 
!rammg m a busmess firm h considered an 
l?tegral part of the tochnical ~cholar's educa
tIon, and consequently tha,t the letiod for which 
the scholarship is tenable, shoui be extended 
so as t~ ~over the time spent in undergoing 
such tr.ammg. As to the lengt~ ~ the extension 
that wIll be necessary, it is illlPlssible to lay 
down a rule of universal apPlica~n. in some 
indus.tries t~e. tin:e that can be use ,,11y spent in 
practIcal t!ammg IS shorter than m ot ers ; it may 
also sometImes occur that in {'onside tion of the 
work done in an Indian University a student is 
excused a year of his academic trainin£, and to that 
extent the duration of his stay in the United 
Kingdom may be curtailed. In au:! opinion a 
technical scholarship should not, exc"'pt in rare 
cases, be tenable for more than five year\ and III very 
few cases should it be granted for less than three; 
whatever duration is assigned to the schchrship 
it should be long enough to include a F,pell of 
continuous practical training. In the nex~ f'hapter 
we make recommendations with regard to the 
training required in different industries. 

53'. Our next recommendation has refelence to 
the way in which practical training can be secured, 
and this, we recognise, is the most difficult part of 
the task entrusted to us. We consider that, wherever 
possible, this training should be given in the 
United Kingdom. We have given elsewhere (page 
21, paragraph 38) our reasons for thinking that 
in almost every industry some manufacturers 
may be found who will be prepared to receive 
Indian apprentices. The time at our disposal 
has been too short to enable us to secure promises of 
help from a sufficient number of firms to meet all the 
requirements of the scholarship system, but we 
believe that by patient inquiry the number can 
be very greatly extended, and we therefore recom
mend that an. officer or department of the India 
Office be specially entrusted with the task of 
securing, at least for Government technical 
scholars facilities for acquiring practical experience. 
'Ve hay~ already submitted to the India Office the 
names of certain employers who have expressed 
their readiness upon patriotic grounds to co-operate 
with the Government in giving an industrial train
ing to Indians. We think that the officer who .is 
entrusted with the continuation of our work will 
:find that in almost all industries there are men who 
will co-operate .with him upon this broad gro~nd. In 
Manchester and other places, where trade Jealou~y 
is strong, the obligation to help IndIa was. gen~rously 
recocrnised by individuals. Mr. LevlUstem, for 
inst;nce said "We do not want Indians. but 
" there is a certain alllount of patriotism, and we 
" will help England to help India." Sir William 
Mather was of opinion that there is n~ ~ope 
of success except by an appeal to patnotlsm, 
" I do not think" he said, "it is possible to meet 
.. the case exc~pt by the Council ~f. India in 
" London making it a matter of patrIotiC duty on 
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" the part of elll~yers in' certain industries to 
"contribute to th welfare of India by affording 
"opportunities f some of these well selected 
" young fellows.", We beHeve that by careful an.rl 
continued inquiryit may be possible to frame for 
pvery industry /f importance a list of broad
minded employ s w11.O will undertake to receive 
Indian scholars m their works and who will take 
a pride ill tUl mg out well .. trained and accom
plished men. 'he spirit in which Mr. Levinstein 
approached t subject may 'well be quoted as a 
model for wi'( t imitation. " If," he said, 41 I know 
«an Indian i coming to me who means afterwards 
" to go 'to a d e house or print works, I would give 
" him the ki d of research work which would he 
" in harmon with the, future of the man, viz., 
" research w rk connected with dYE)ing, printing, 
"bleac11ing "" . . . I am not going to put 
" him to work which is useless to him afterwards." 

I 

54. ,\\T e have hope that by sustained inquiry and 
by the help. of the gentlemen who have already 
promised to co-operate with the India Office it 
may be possible to draw up a list of firms willing 
to admit Indian students, and that this' list may be 
large enough to provide facilities for all Govern
ment s('holars. Should the appeal to the patriotism 
of British manufacturers meet with less response 
than we expect, it may prove possible to exercise 
influence through the Stores Department of the 
India Office. It must be remembered that the India 
Office purchases goods from the United Kingdom to 
thEl value of abont 3,500,OOOl. per annum for the 
Indiail. Government, and has therefore a'right to 
expect that those who benefit by this valuable custom 
should give its suggestions very friendly' ·considera· 
tion. We recognise that it is the 'duty of the Stores 
Department to obtain for India the best goods at the 
lowest possible price, and that in accepting 01' 
rejecting a tender the' only questions to be taken 
into account are quality and price; but when 
the contract has been settled, it would not, we 
up.derstand, be an unwonted departure from business 
habits' for the' purchaser to say that he desired to 
obtain practical training for one or two young men, 
ant] that hE! would be glad if the manufacturer 
would take them into his works. 

55. In view of the fact that facilities for practical 
training can 'only be secured by negotiation with 
individual firms, we recommend that the Govern
ment of India should give the India Office notice 
a't as early ~ date as possible of the l'echnical 
Scholarships which they propose to award. Cases 
have occurred of students being sent home to pursue 
a course of study for which, it was afterwards 
found, neither the Universities nor Technological 
schools make any adequate provision; even when 
academic instruction call be given, m"anufactnrers 
may not be willing to offer facilities for 
practical training, but this cannot be ascertained 
without an investigation into the custom that 
prevails in the particular industry, and such an. 
investigation may often require considerable time. 
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When therefore the Government of India desire to 
give a. scholarship for an industry in which no 
Indian student has yet been trained, we recommend 
that inquiries should b~ addressed to the India 
Office, and that the scholal'E,hip be not awarded 
until it is ascertained that facilities exiRt for giving 
an Indian student a complete tr~ining in that 
branch of industry. Previous inquiry and early 
notice are of course less necessary in the primary 
industries, for these have already evolvp.d some~hing 
akin to a system of professional training. 

56. We recognise that the allowance of 150l. a 
year, which Government technical scholars receive, 
places them in a somewhat better financial pOSItion 
than the majority of their class-fellows, but as the 
expenses of living are inevitably somewhat greater 
for a foreigner than for a native of this country, 
we do not recommend any reduction, nor will it, we 
think, be possible ordinarily to reduce the allowance 
during the years of apprenticeship or pupilage. As, 
however, some employers hold the opinion that it is 
a disadvantage to an apprentice to have so large an 
allowance as 3l. a week, we recommend that power 
should be taken to reduce the scholarship when 
necessary, and the scholar be warned that this may 
be done. In each case we recommend that the 
amount of the allowance be settled in consultat,ion 
with the employer. 

57. We think that the rules laid down by tho 
India Office for the guidance of Government 
technical scholars stand in need of revision, and we 
recommend that a new set of rules be issued, III 
which, among other things, the duties of the 
scholar towards the employer with whom he is 
apprenticed should be clearly stated. When a 
firm has lmdertaken to receive a technical scholar 
in its works, it is of paramount importance that it 
should have full control over him; it must be III a 
position to direct the young man to do what work 
it thinkR best, and to exact absolute obedience to all 
orders and unfailing punctuality. Students from 
the technological schools and universities are apt 
to think that they are in a position to judge what 
sort of work will give them the most valuablp 
experience and to resent heing set to do menial 
work. It is important that they should get these 
notions knocked out of thero, and understand that 
they are, for the time being, in all respects workmen. 
If Indians are to have practical training they mu"t 
take it upon these terms, and be prepared to clean 
the machinery and the tools they have to use, and 
in every respect to carry out the instructions of the 
foreman to whom they are immediately responsible. 
We recommend that th~ revised rules should make 
it clear that the tec4nical scholar rou9t do work of 
this kind if so {iirected, and that the employer to 
whom he is apprenticed may exercise over him 
for the time heing aU the POWf'l'S of the India 
Office; failure to give satisfaction to the employer 
will expose him to the risk of forfeiting his 
scholarship ap.d his r€turn passage to India. 
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58. The present rules are fUl'ther defective in 
that they do not provide any guarantee that the 
scholar shall return to India after his industrial 
training has been completed. One case has 
already occurred of a student refusing to return 
to India unless he was provided with a Government 
appointment; we heard in the course of evidence 
that another is doing so well in America that 
he is unlikely to go back to India; a third is 
making a comfortable living in Europe, which 
he may not care to exchange for the uncertainties 
of an Indian career. 'Ve recognise that salaried 
employment in a European or American firm 
may supply valuable experience to an Indian 
and we would not insist that a scholar should 
always return to India immediately upon the 
expiration of his scholarship, but there is a 
danger that he may stay too long, and even that 
India may lose altogether the advantage from having 
trained him. We therefore recommend that all 
Government technical scholars should execute a 
bond undertaking to repay the value of their 
scholarship if they fail to return to India within 
three years after its expiration . . 

59. We have recognised in the last chapter (page 
25, paragraph 44) that Indian technological students 
do find some difficulty in securing employment upon 
their return. We suggest that the Government of 
India might bring this fact to the notice of the Indian 
mercantIle ,) community, and appeal to them to 
co-operate with Government by giving friendly con
sideration to the claims of trained men. An Indian 
student suggeHted that such an appeal should Le 
directed to the Bombay Millowners' Association, and 
added, "If people do care for technical education, it 
,~ is their duty to find something for their own people 
•. whom the Government is trying to educate"; 
and this argument sefms to us to have great force. 
We understand that the suggestion has been made 
that the Provincial Advisory Committees in India 
should take up the duty of Appointments Boards, 
and should help to find empJoyment for the 
Indian students whom they originally recommended 
for education in Europe. We think it desirable 
that some local ma'nufacturers and employers should 
be appointed to the Provincial Advisory Committees 
and be asked to co-operate in finding employment 
for those technical scholars who return to India 
with good credentials. 

60. We have had some difficulty in obtaining 
lIlformation about the subsequent careers of the 
technical students who have returned to India; no 
systematic effort appears to be made to keep a record 
of their doings. Our final recommendation therefore 

I is that the Government of India should send to the 
india Office regular reports upon the technical 
scholars who have returned to their own country, 
showing how they are employed and what salaries 
thpy are drawing. 

61. The general effect of our recommendations 
will, we recogni&e, be to increase the cost to Govern-
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ment of the system of State technical scholar
ships. This additional expenditure will however be 
amply justified if in consequence of the changes we
propose the men are better selected and better 
equipped for the work they have to do. Indeed 
the expense of technical .scholarships cannot be 
defended at all unless they give the best prepara
tion possible for the highest kind of indnstrial 
work. The ideal training for an industrial career 
is both lengthy and costly, and for this reason 
it should only be given, at public expense, to 
men of quite exceptional capacity. The average 
man, who can never be expected to do more than 
carry on well-known industries by well-known 
methods, can be trained in India; if he is trained 
ill England it should be at private expense. But 
when the best men, as far as human foresight can 
discriminate, have been selected, it is false economy 
to give them any but the very best training. 
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CHAPTER IV. 

RECOMMENDATIONS REGARDING PARTICULAR 

INDUSTRIES. 

62. We now proceed to deal with particular 
industries falling within the scope of our inquiry. 

ENGINEERING. 

63. Of a~l the industries which we have examined, 
engineering is the only one that POSSElsses the 
rudiments of n professional system of training j 
even this, however, is far from uniform; every 
engineer and every works have rules which are 
individual, although conforming in general to an 
ill-defined system. Twenty years ago there was no 
recognition, on the part of the profession, of 
college courses; in fact, there were few college 
courses in existence as we know them to-day. But 
concurrently with the development of the great 
engineering schools and colleges which has taken 
place in recent years, there has been a gradual 
change of attitude ou the part of professional 
engineers to the value of a college training, 
and it is in part due to the growth side by side 
of the means of teaching and the readjustment of 
ideas of the newer generation of employers that 
there are so many different apprenticeship rules in 
existence. The more conservative members of the 
profession cling to the old methods and incline to 
a prolonged period of practical training with a 
relatively short college course. The more advanced 
members give greater weight to a college training, 
and it is more and more being recognized that 
competition with our neighbours can only be met 
by combining a college traiping in engineering 
science of the highest possible type with a practical 
training either in the works of a manufacturing 
concern or on the works being carried out by a ciVIl 
engineer. l\fany leading civil engineers demand a 
year or more in a manufacturing concern before 
they will take young IDen OIl to their constructive 
work to begin their practical training as civil 
engineers. 

64. The! Committee appointed by the Institution 
of Civil Engineers in 1903 (to whic~ reference has 
already been made in Chapter II. page 15, para
graph 26) to inquire into the subject of the training 
of Engineers, reported in 1906, and the Report is 
printed in full in the Minutes of Proceedings of 
the Institution of Civil Engineers, Vol. CLXVI., 
1905-06, Part V. This Report may be accepted 
as an authoritative expression of the opinion of 
all branches of the Engineering profession. The 
recommendations contained in it may be summarised 
as follows ;--

(1.) An introductory workshop course of at least 
one year in mechanical engineering work· 
shops for all students, including those who 

Particular Industries. 
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intend ultimately to specialise in mllllllg, 
electrical engineering, cIvil engineering, and, 
in fact, every branch of engineering; during 
this introductory course the student should 
be treated as an ordinary apprentice and 
should keep regular houts, be subject to 
discipline and be paid wages. 

(2.) A college course of normally three sessions; 
stress being laid upon the necessity of a sound 
and extensive knowledge of mathematics in 
all branches of engineering. 

(3.) Two or three years' practical training, sub
sequent t.o the college course, in workshops, 
or on works, or in mines; it being particu
larly desirable that part of the time should 
be spent in the drawing office. 

65. The evidence given before us in the course 
of our inquiry was almost without exception in 
harmony with these recommendations; different 
individuals, whether representatiye of mechanical, 
civil, or electrical engineering, successively outlined 
to us ideal schemes of training, which were in 
essentials identical with the course recommended 
by the Institution of Civil Engineers. 

66. In order, therefore, to provide Indian stu
dents with the best possible course of engineering 
training the India Office must base its regulations 
upon the general trend of profeSSIOnal opinion as it 
has been authoritati vely codified by the Institution of 
Civil Engineers. 

(i.) The preliminary workshop trallllllg IS 
probably more importagt for Indians than for 
Englishmen, seeing that very few Indian lads have 
the opportunity of becoming so intimately familiar 
with machinery as residents in the manufacturing 
towns of England generally are; the former rarely 
see any engine but a passing locomotive, the latter 
are surrounded by machinery of every description 
from their chIldhood. We recommend therefore 
that all schola.rs in engineering of whatever 
branch should receive a year's preliminary work
shop course in a mechanical engineer's shop ill 
India. If such facilities cannot be obtained from a 
private firm, they should be given, at least for 
Government scholars, in the workshops attached to 
the railways owned by Government. 

(ii.) The second question is where the Indian 
student shall take his college course. We were 
given to understand by English and Scotch pro
fessors of engineering who had had under them 
students from Rurki and Sihpur, that the standard 
of engineering instruction in India, especially in 
mechanical and electrical engineering, is not at the 
presen~ time as high as t.he corresponding standard 
in this' oountry, and therefore for some time to 
come it may be necessary for the Indian student. 
who desires to get the highest possible training, to 
come to this country and enter one or other of our 
colleges. Before he comes he shouln have received 
a tr3:,ining in mathematics, physics, chemistry, and 
engineering-drawing, of a sufficiently advanced 
character to enable him to join the second year 
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class at onc(::. The Indian universities could greatly 
facilitate the careers of these men by supplying 
them with' authoritative certificate'! "howing in 
what subjects they have passed the B.A. and inter·. 
mediate examinations. The head of an English 
College has no means of ascertaining-, from the' cer
tificates now given, whether a student has passed 
in science, and is therefore qualified t.o attend a 
course of engineering, or whether he has passed in 
philosophy and an Olicntal c1assic, and is therefore 
totally unqualified. All Indian students who wish 
to attend an engineering- college in the United King
dom should receive specialmstrnction in mechanical 
drawing apd descriptive geometry in India. 
, (lIi.) The part of the course which requires 
special organisation is the two or three years' 
practical training after college. In order to under
stand the system into which Indian students have 
to be fitted, some description of the manner in 
which practical training is usually acquired in 
this country seems desirable. The practice differs 
to ~ sljght extent in different branches of 
engmeenng. 

The young men receiving practical training in the 
workshops of the mechanical and electrical engineer
ing firms of this country may be classified in three 
dIvisions, namely :--

1. Apprentices. 
2. Premium apprentices. 
3. Pupils. 

Class I.-In some cases there is a sharp division 
between these classes. For instance, in one large 
works employing about 7,000 men, the sons ~f the 
workmen are apprenticed to specified trades in 
the works, and during the whole period of their 
apprenticeship, from the age of 14 to 21 or 16 to 
21, as the case may be, the apprentice of this class 
is kept at one trade. Thus he may learn to be a 
fitter, or a turner, or a boilermaker, or a copper
smith, or a pattern maker, or a moulder, or a smith, 
in fact, he becomes a craftsman in one particular 
trade. He pays no premium on entry and receives 
a commencing wage of about 58. per week, 
increasing annually to about 21s. when he is out 
of his time. After this he may leave and obtain 
employment in another firm where he would 
probably receive the trade rate ruling in this 
particular craft, which would range between 36s. 
and 45s. per week for the crafts mentioned above, 
according to the district in which the works happen 
to be situated. 

Class 2.-The premium apprentice in the works 
under review pays a premium of 60l. to the firm. 
He enters at 10 and is put to wQrk in the machine 
shops, and later in the fitting shop and the 
erecting shop. He thus learns how the parts 
of an engine are machined, in fact he is put to 
work at all kinds of machines whilst he is in the 
machining department, and later he learns how 
to fit t.he parts together, and later still how to 
erect these fitted and machined parts into an 
engine. The premium apprentice gets a srpall 
wage to begin with and the rate increases to 
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about 218. per week when he is 21. ~o guar
antee of employment is given to him and usua.lly _ 
he would leave to find employment with another 
firm. A good man might of courile be kept on. 
He is subject to the same discipline and keeps 
exactly the same hours as the workmen. 

The difference between apprentices of these two 
classes is that the premium apprentice is put through 
more than one department, and as a rule comes 
from a different social class. A premium apprentice 
nowadays sometimes gets a college education before 
he goes to the works, and sometimes after, but 
more often he relies upon evening study 

Glass 3.-Some firms take a limIted number 
of pupils, and this privilege is generally extended 
to the Chief Engineers of Public Companies. 
Pupils stand in a direct personal relation with the 
firm or the engineer. They receive no wages, but 
pay to the firm or engineer an annual fee of from 
100 to 150 guineas. They are employed for a few 
months in each of the important departments of 
the works, and they are sent to the drawing office 
as a matter of course. With Class 2 apprentices, 
it is a matter of luck or influence or some special 
determining factor that gains them admittance 
into the drawing office. Drawing office experience 
is fundamentally important because it is in this 
Department that the actual designing of the engines 
and machinery is carried out. It is the brain of 
the whole works. 

The distinctions described above are not 
universally recognised. There is always the 
workman apprentice. But in some workshops 
Classes 2 and 3 merge into one another. The 
rules in many firms now begin to show recognition 
of college training. In one firm whose rules were 
specially brought to our notice there are no premiuUl 
apprentices or pupils, but admission to the works 
is based on educational qualifications alone, and 
we understand that there are many firms of repute 
that make similar provision in their rules. 

For practical training in civil engineering 
there is only one system in vogue, namely 
the pupil system. The pupil is employed partly 
in the drawing office and partly on the works, and 
aims eventually at securing a post of "Resident 
Engineer" on a works. For instance, if a dock is 
being built the design is made by a civil engineer 
for the Dock Company, and the engineer acting 
for thQ Company arranges the necessary specifi
cations and makes the necessary drawings, and 
then tenders ar\ invited. The successful con
tractor then proceods to build the dock under the 
supervision of the engineer. The contractor is 
paid. as the work proceeds, only upon the signed 
certificate of the engineer. During the whole 
progress of the work the engineer will have one 
of his staff on the works, the" Resident Engineer," 
who acts for the engineer in everything. The 
engineer's pupils are down on the works with the 
Resident, and thus become familiar with the con
tractor's way of carrying out the work. There are 
many cases where young men go direct from college 
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into an engineer's office, and at once begin work 
.on designs, or at once begin with the preliminary 
surveys on the ground, but as a rule. a good deal 
of influence is required to get a youth into a goo!l 
office without a premiulll. 

67. We now proceed to discuss how far this 
system of training can be made availabJe for 
Indian students. 

Mechanical Engineering. 
We find that in this branch of engineering I 

Indian students have in the past frequently 
had oPPOftunities for practical training given 
to them. This has especially been ,the case 
in Glasgow where the Engineering Faculty of the 
University has ever since its creation been in 
close touch with the engineering firms on the 
Olyde; the consequence has been that the pro-' 
fessors have been in the habit of giving to their 
pupils letters of recommendation which enable them 
to get admission to workshops during the six months' 
vacation. Indian students have had the benefit of 
these recommendations along with their Scotch and 
English class-fellows. We were warned that it is 
growing more difficult to get all students into 
works because of the great rapidity with which 
the engineering classes of the Glasgow University 
have increased of recent years; obviously the 
manufacturers of Glasgow cannot provide training 
for an unlimited number of students, and we 
gather that they have now rather more applications 
than they can satisfy. It appears that it is more 
easy to become an apprentice for two or three 
continuous years than for short spells of a few 
months, and Indian students have occasionally 
failed to secure admission to works because they 
were unwilling to undertake to stay for the full 
term for which the employer was prepared to take 
them We were assured that the India Office 
would find no difficulty in securing admission for a 
limited number of scholars as apprentices for two 
or three yearR, and we have obtained from several 
firms, both in Englancl and Scotland, definite 
promises to gi{re Indian students facilities for 
practical experience. It should be l1Uderstood, 
however, that no firm surrenders its right to accept 
or reject a candidate for apprenticeship; the 
candidate will be sent by the India Office to the 
firm, and this introduction will secure for his claim 
favourable consideration, but he is engaged on his 
personal merits alone and not on the strength of 
an official recommendation; as to his suitability 
for admission the firm decides after personal 
inspection. 

We have received some evidence to the effect 
that it is best for a student to be apprenticed to a 
firm immediately on arrival in England; in this 
case the firm will decide whether or not it is 
desirable for its apprentice to take a University 
course; after a short experience the firm may 
decide that this particular apprentice would profit 
by a course of seientific study, and would send 
him to a university or technological school j in 
this case~ heing on the book!:; of the firm- he wouM 
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return to it during the vacation, and, on the 
completion of his academic course, for the 
remaining two or three years; and he would be 
looked upon throughout as an apprentice. and not 
as a student. We recommend that where a 
manufacturing engineer is prepared to assume the 
whole responsibility for the education of his 
apprentice, this COUl1le should be followed. 

Electrical Engineering. 

68. The remarks that we have just made 
regarding mechanical engineering may be applied 
with but little modification to electrical engineering. 
No Indian student should attempt to study electrical 
engineering unless he has read up to the B.A. 
standard in mathematics. We have had from 
one manufacturer of electrical plant III Scotland 
an offer to) take two Indian students a year. 
The course sketched would usually be somewhat 
as follows :-After being personally selected by 
the firm they would sign on for five years, they 
would start work with the firm in summer and go 
on to the University in the winter, returning to the 
firm in the summer, and continue such alternations 
of theory and practice until the University course 
was completed, after which they would work con
tinuously in the several departments of the firm for 
two years. We believe that other firms of electrical 
engineers would be willing to take well recom
mended Indian apprentices upon the same terms, 
for we find that Indian students have either by 
themselves or with the assistance of their professors 
been successful in obtaining short spells ot practieal 
experience in the past. As far as we have been 
able to ascertain, the premium usually asked is 
150l. for the whole period of apprenticeship; but 
there are firms of repute that do not demand a 
premium. We are of opinion that the system of 
apprenticeship to a firm which allows the apprentice 
to take a University course offers the best education 
in electrical engineering available in this country, 
and we recommend that it be adopted for Govern
ment scholars, and the scholarship extended &0 as 
to be tenable for five years or such other period 
as the apprenticeship lasts. 

Civil Enginee1·ing. 
69. Civil Engineering was specifically excluded 

from the system of Government Technical 
Scholarships, but we find that many lllliian 
students have come to this country on their own 
account to be trained as Civil Engineers. They 
find it very hard to get practical training, ,not 
because there is any prejudice against them but 
because there is very little new work to be 
done in England; the railways, roads, bridges, 
docks and harbours of the country have all been 
built, 'and only a comparatively small staff is needed 
to keep them in repair. But there is a great deal 
of new work being done in India, the great bulk 
of which is controlled by the Indian Govern
ment, and we recommend the Indian GoY~rnment 
to consider whether facilities might not be given to 
Indian studepts to obtain practical experience in 
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their own country. It is conceded on all hands 
that there is enonnous scope for civil engineering 
in India, and that, owing to lack of funds, Govern
ment can only undertake a small part of the work 
which needs to be done. The growth of an inde
pendent engineering profession would probably 
assist in getting this work done outside Govern
ment; Indian engineers might prove more 
successful than Englishmen in pointing out to 
landowners and municipalities or other Indian 
capitalists the financial ad \ antage of engineering 
works. It appears to us that it would be sound 
policy fo~ the Government to offer facilities to 
Indian engineers, whether trained in England or 
India, for acquiring practical experience. It was 
suggested to us by Mr. Brereton (Government 
Director of Indian Railways) that the proper way 
to do this would be to allow engineers of the .Public 
Works Department who were in charge of works of 
construction to take a certain number of premium
paying pupIls. In view of the difficulty which 
civil engineers ~xperience in getting practical 
training in England, and of the desirability of 
encouraging the growth of aI! independent 
engineering profession in India, we recommend 
that this suggestion be carefully considered by 
the Government of India. 

In the specialised branch of Civil Engineering 
known as Sanitary and Municipal Engineering, good 
courses are given at the Manchester School of Tech
nology and at University College, London, and 
practical experienoe can, we understand, be 
obtained without difficulty. 

MINING. 

70. We discovered that at the time of our 
inqniry an acute controversy was in progress among 
experts as to the proper training of a mining 
engineer. Sir Thomas Holland, in a public speech, 
had put forth the view that the proper training for 
a mine manager was actual work in a mine, supple
mented by evening classes at the colliery centres, 
and that the University classes were usually failures. 
Sir Thomas developed this view to us and f'aid 
that, in the present condition of Indian mining, 
evening, or out-of-shift, classes at cert.ain mining 
centres gave Indian students all the training that 
they needed, and roundly declared that a University 
education was of little use to the practical miner. 

This opinion has been strenuously disputed, and 
the two points of view are set out in detail in 
Appendix VII. (pp. 125-130). 

/ ( 

71. As the experts disagreed we submitted the 
point to Mr. R. A. S. Itedmayne, His Majesty's 
Chief Inspector of Mines. - He expressed a decided 
opinion in favour of University training;-

"The old idea, which we may call the rule-of
thumb idea, is that a man is much better employed 
at work in a mine and attending evening classes. 
All I can say, as a man who has worked as a 
workman, is that it is utterly impossible for a man 

I 
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who is dog-tired to go home and set to work on 
science applied to mines; it is not impossible to learn 
something, but it is quite impossible to &et to work 
un very selious brain-racking study. That class of 
teaching was quite advantageous, and is to a certain 
extent advantageous now, for elementary nUlllng 
and a knowledge of the properties of mine gase<;
the detection of gas, simple questions of the strength 
of materials, and so on .. but now it is 
quite hopeless for a man to be an efficient mining 
engineer unless he has had a high education. I do 
not seo how that educatIOn can be obtained unless 
a man has had a thoroughly good technical educa
tion at a University, of the kind that they insist on 
in America." Mr. Redlllayne went on to give 
instances of the development of South African 
mines under men trained in American and Canadian 
Universities, and added: "Nobody has a stronger 
"belief in the necessit.y of a practical milling 
., education than myself-I had many years of it 
"underground myself--but I do think the only 
" proper combination is a combination of theory 
"and practice, and I think ) ou cannot get 
"your theory better than at the best mining 
" departments in this country." 

72. A similar opinion was expressed by Pro
fesso!" J. Cadman, D.Sc., of Burningham University, 
who said: "I am entirely opposed to the view that 
"efficient mine managers and mining engineers 
"can Le trained by evening instruction alone; 
" evening classes are in my opinion only suited, 
" and indeed eminently suited, for the instruction 
"of subordinates. I entirely and 
" emphatically disagree with the view that a llJine 
"manager is made only by a long and often 
"painful practical experience, and that therefore 
" Universities ought not to, and could not, compete 
" with evening classes of technical schools. 
" I have managed mines, and am still cOllIlected 
" with the direct management of mines, and I say 
" with absolute confidence that the successful mine 
" manager and mining engineer of the future is the 
"man who has a sound University education, 
" together with a sound practical training. . . . 
"In my opinion it is imperative that carefully 
" selected Indian mining students should be sent 
" to this country for instruction, particularly until 
"such time as Indian mining is more fully 
.. developed..; to qualify students ill a country 
"which is devel''lping is lenlly driving the calt 
" without the horse. You want to send the students 
" to an area where there are active mines and mines 
" of a very much better order than the small mines 
" at present in operation in Iudia." 

73. After carefully weighing the eVIdence laid 
before us, we consider that the policy of sending 
students to this country for the study of mining 
should not be abandoned; but there is a consensus 
of opinion that scholarships in this subject should 
only be granted to men who have had considerable 
practical experience in Indian mines. In the past 
too little attention appears to have been paid to 
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this point j SOIlle of the Govellllllent hcholals 
have arrived in this country without ever having 
seen a mine. and therefore without the hlightest 
idea as to the conditions of work underground. 
The result has been that after they have }Jeen here 
a short time, and have been down into the Illines 
they find that they do not like mining,_ and en~ 
deavour to change their course to geology or some 
other more congenial subject If sanction to change 
the subject of study is refused, their interest is not 
in their work, with the result that they sometimes 
fall to get the mining diploma or degree, and have 
to return to India vel y httle better qualified to take 
any resp\msible position than when they first 
arrived in this country. 

74 It has been urged by all the experts in 
lmning from whom we have taken evidence that at 
least one year's actual experience of work in Indian 
mines should be made a sine qua non of the grant 
of Government Scholarships for the stully of 
mIlling. In this connection we may quote the 
views of Professor Latbam (Professor of Mining, 
Glasgow University), who said :-

" What I would recommend the IndIan Govern
" ment to do is to send these men to their own 
" mines for, say, a year, and after they have proved 
" their ability, to send them over here." 

Again, SIr T. Holland said;- , 
"The first thing the student notices on going 

back IS that the tips he has picked up in Europe 
are of no use to him in India. If he were a 
practical man beforehand, he would be able to turn 
those ideas to account j and in fact every lecture 
he attends he would be saying to himself, ' this just 
'fits in with the conditiops in my home or my 
'village. Now I know exactly how to do my work 
, a little better than I did before.' But without 
that previous practical training, it is quite hopeless 
for a student to apply hIS training in Europe at 
once to conditions in India." 

Professor Cadman, of Birmingham Univer
sity, who has had a considerable number of 
Government scholars under his charge, was equally 
emphatic. "The Indian scholars in mining find 
" that they are unable to obtain employment in 
"mining on their return to India. The reason 
"is largely due to the defective system of 
"selection. The students are recruited from 
" candidates who are in no way associated with 
" wning before It~aving India, are not known to 
" any mine ?wners or Illine officials, and indeed, in 
" many cases, have never seen or been connected 
" WIth a mine before taking up the scholulship." 
. . . . "It iR my opinion that if the students 
" were recruited from persons actually connected 
" with Indian mining, there would be no difficulty 
"in their obtaining re-employment on tb€u 
" return." 

75. The advantages of previous practical 
exp61ience iu India appear therefore to be-

(i) Students whose interpsts do not lie 1U 

mining or who are physically unfitted for 
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work underground wIll be eliminated during 
the period of probation in India; 

(ii) The students will be better able to adapt 
English methods to Indian conditions and to 
apply the lmowledge they acquire here more 
readily on their return ; 

(Iii) Having been in touch with Indian mine 
managers and owners, they should find less 
difficulty in securing employment on return, 
in the first instance in some subordinate 
capacity, for such period as may be necessary 
for qualifying for the mine manager's 
certificate under the Indian Mines Act. 

76. It should be added that the question of 
obtaining practical experience in mInes in this 
country for scholarship-holders does not present 
serious difficulty, owing to the close relations which 
exist, at Birmingham and elsmvhere, between the 
professors of mining and local mine owners and 
managers. EVIdence was given by Government 
scholars, now under training at Birmingham U ni
versity, that they had no difficulty in securing 
admIssion during vacations to as many mines as 
they wished, and that the miners themselves were 
helpful and friendly. 

77. It IS recognised, however, that the period 
spent in mines during vacations is Insufficient. A 
suggestion was made that Government scholars 
should spend a contmuous period of at least ] 2 
months In a mine in this country subsequent to their 
University training. This suggestion met WIth the 
approval of Mr. Redmayne, who thought that this 
arrangement would enable the student to learn the 
best possible underground mining practice .• We 
were mformed of an arrangement by which a student 
might be apprenticed to a mining engineer, and 
on payment of a premIUm be put through all 
branches of the mine We consider that in some 
cases it may be desirable to extend the periocI of 
the scholarship in order to include a pupilage of 
this kind, but ordinarily we think it will be hetter 
for the scholar to obtain the practical part of hIS 

training in India 

78. Our recommendations therefore in regard to 
the grant of scholarships in Mining, as dlstinguished 
from Geology, are-

(i). that they shall only be giyen to men who 
inte?d to bf'come mine managers or mining 
engllleers ; 

(ii). that in every case the candidate shall have 
actually worked for at least one year in an 
Indian mine--preferably in a paid position; 

(iii). that a specially strict test of physical 
fitness shall be imposed on candidates before 
selection; 

(iv). that the candidate shall have reached at 
least the Intermediate Science standard, and 
shall have a competent knowledge of physics, 
chemistry, and mathematics j 
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(\». that the period of the scholarbl{ip shall he Particular Industries-Mining-cont. 
extenJecl, when the Professor nnder whom 
the :-;Ludent. is working considers it desirable, 
so as 1,0 mclude a period of continuous 
practical training in an English mine. 

Geolo(J!J. 

79. The above considerations apply only to thc 
3e of students intending to Lecome mine managers 

or mining engineers. There is another quite 
distinct class of mining expert., namely, the mining 
geologist or prospector. The latter is debcribed by 
Sir T. Holland as "the economic mineralogist who 
"wants t<3 know enough of mining methods to 
"know whether a mineral can undC'l' cE'rtain 
" circulnstances be worked with a fair prospect of 
"profit. He wants to know more than one mineraL 
" He is not like the mine manager who knows only 
I. his one mineral aIl;d knows it thoroughly; the 
" mining geologist wants to know the habIts and 
" economic problems of several minerals. He does 
"not want to handle fans, dynamos and every 
" other vanety of mining m:rehinery. He wants to 
.. know just as much about mining methods as to 
"be able to put down his own prospert pit", to 
"size up the situation generally, and make his 
I. own surveys with regard to new mining pro
" positions." . . . "The mining geologist 
" requires more of the so-called scientific training 
Ie and less familiarity with the actual methods of 
Ie mining.. His training can be given in 
"technological institutions supplemented by a 
" comparatively short experience in various types 
" of mines." We have it in evidence from SIr 
T. Holland that for the training of experts of this 
class better facilities exist at preRent in Europe 
than in India. It may be desirable I therpfore, to 
make provision in the scholarship system for the 
training of mining geologists, but in this case the 
qualifications required are somewhat different, and 
consist of a knowledge of economic geology supple
mented by SOllle experience of surveying and 
general mining methods, such as might be obtained 
by a pupilage III the Department of the Geological 
Survey of India Special arrangemellts are now 
being made for the training of such experts under 
Sir T. Holland at MancheRter University. 

Metallurgy. 

1;0. The leading considerations as regards Indian 
students, of Metallurgy are succinctly stated by 
ProfesRor T. Turner, 01 Birmingham University, as 
follows :--

"The Indian students who have attended in 
the Metallurgical Depal tment of the University of 
Birmingham have generally been quite satisfactory 
in regard to regularity, conduct, and progress. 
They me, however, generally rather below than 
above t.he average in strictly metallurgical work. In 
assaying, where careful routine work is necessary, 
Indian students are pro"bably equal to the average. 

The ruining geologist 01' l'w~pel tol': 
general quahlicatlOnM rt'quil'l~d lind ('(>Ill 'He 
of tl'aiulllg outlmed 

:Metallurgical industries; ProfesAor 
Turner on the record of past scholars, and 
the facllItles available at Birmingham. 
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But no native Indian student has yet headed 'tu 
examination cbs'3 list, or been chosen as a "shIft 
leader" in the vacation practical course". It i$ 
doubtful if the best type of man has been selected· 
for the purpose. In England, as a rule, a metall
urgical student has some familvor other interest in 
metallurgy or the metal trade:'>: This helps him in 
many ways. He ha'> a pride in his subject and his 
future profession; he has the opportunity of 
visiting metallurgical works, and not unfrequently 
he has a definite position in view when his training 
is completed. The question of phrsique also is 
important in metallurgical industries. The 
managers must be prepared in many cases, when 
emergencies arise, to work for lengthened periods 
in heat or cold, and by their example lead and 
stimulate the men in their exertions. The power 
to do the right thing quickly may save expensive 
equipment or valuable lives. In this initiative and 
resource 'the native Indian student appears to be 
lacking. In practical courses he generally stands 
by and looks on as though it were all a demon
stration prepared for his instruction, instead of a 
real thing in which he has to take palt. 

" The development of the metallurgical resource~ 
of India should come largely thraugh Bntlsh-trained 
Indian students. These students should be phYEd
cally well developed. and, if possible, either con
nected with the industry in some way, or with a 
definite prospect of employment on their return to 
India. The training could then be somewhat 
modified, in their final year, so as to meet the 
needs of any speCIal case It IS impossible to give a 
course of training which Will equally well fit a man 
for an ironworks, a brass foundry, or a gold mine. 

"Hitherto opportunity has been found for the 
Indian metallurgical students at Birmingham to 
supplement their Ull1versity education by practical 
experience in large manufacturing establIshments 
It has been done by means of application from the 
Professor among hIs friends and acquamtances. As 
a number of English students have to be similarly 
provided for. such a system of gratuitous training 
cannot be indefinitely extended. Further, English 
students are preferred to Indian students, as they 
may ultimately enter the works. Doubtless, 
extended facilIties could be obtained for Tndian 
students if important firms were officially ap
proached, and if a fee of, say, one guinea per week, 
were offered in approved cases." 

81. It will be seen, therefore, that the same 
importance is attached as in the case of mining to 
previous experience of metal industries, and a 
knowledge of even primitive processes .is of grea:t 
assistance; students who have no prevIOUS ~xpen
ence of metallurgv should be sent for some months 
to metal works before the scholarship is granted to 
them. 

Here also-physique is of vital importance, and, 
if possible, an indication should be giv~n of the 
branch of metallurgy which the studf'n~ mtends to 
take up ()n his return, in order that hiS course of 
training p.ere may be specially modified to meet his 
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panicular requirements. \Ve also recommend that 
in special cases the scholarf>hip should be extended 
fer a fourth year, 1'0 as to allow a year of 
postgraduate specialised. training. ,Whether the 
University course extpnds over three or four yean" 
'it should be supplemented by practical training in 
large manufacturing establishments; for such 
training arningements must he ma(Ie by thE' India 
Office with individual firms, :1'0 :"uggested by 
Professor Turner. 

THE TEXTILE INDCSTRIEs. 

82. Of th: 66 scholarships which hdd heen 
granted By 1;he Govemment 01 India up to :~ht 
March 1912, 24 were awarded in the subject of 
textlle manufacture. 

The study of textile manufacture pmbraces not' 
only the fundamental processes of spinning allcl 
weaving, but the further treatment of the fabric 
by bleaching, finishing, mercerising, dyeing, or 
printing. Some of the scholars have spent part of 
their time, and one or two the whole of their time, 
in studying the latter processes, whilst the majority 
have given all their time to the study of spinning 
and weaving. 

All the Government scholars in textile manu
facture, no matter in \vhat branch, have carried on 
their studies in the Manchester School of Technology 
and devoted themselves, except in two instances, 
where Silk manufacture was chosen, to the study of 
the manufacture and subsequent treatment of 
cotton goods. 

83. It will be convement to deal first with the 
subject of spinning and weaving, in respect of 
which the Committee had the advantage of the 
written and oral evidence of Professor '1'. W. Fox, 
the head of the Textile Department of the 
Manchef>ter School of Technology, who hab been in 
close relations not only with the scholars sent by 
the Government of India, but also with a further 
considerable body of Inchan students since 1003. 

As a rule they have come to the spinning and 
weaving department with fairly good practical 
preparation; referring to the whole body of Indian 
students, 42 in number, including the GovelDment 
scholars, who have come into the department Fince 
1903, Professor Fox said: "Five have been first 
"class men, nine second class men, amI eleven 
" third class men, the remainder being below the 
" average European student." Four of the first 
class men were Indian Government scholarR, and 
one of them, Mr. P. N. Mehta of Bombay, "wa~ 
" exceptionally good and was easily the best man 
"of hiR year" . . . . "HIs POf>itlOll wa'>, 
': apart from his natural ability, due to a wide 
" experience gained in Indian mills before taking 
" up the GovernUlent Scholarship." "He was the 
" ablest Indian student who ever entered the textile 
" department of the Manche& ter School." 

Mr. J. Hubner, the Director of the DepartDlC'nt 
for Bleaching, Dyeing, Printing and Finishing, 
and Paper Manufacture in the ~fanLhester E3chool 
of Technology, said that among the Indian 
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scholars he had found "some very brIlliant and 
.. bome verr good. students, together with some 
"poor ones," and Dr. E. Knecht, the Head of the 
Applied. Chemisny Department, stated that his 
impression of the Indian students has been that 
.. on the whole they are satisfactory students." 

84. The importance of prevlOUS practical experi
ence before enterIng upon theoretical studies was 
strongly advocated Lyall the ~itnesses. :Mr. T. 
Butterworth, of Messrs. Butterw'orth and Dickinson 
of Burnley, textile engineers, statf'd in his evidence 
that "these students would learn more during 
" their time in the school it they were sent to a 
" weavmg shed in theIr own country first." 

Mr. Sarabhai, mjU-mmer of Ahmedabad, gave 
it as Ius opiuion that" it would be better if the 
" scholars came here (to England) after receiving 
"some practical training in India" .., 
"They should work for a couple of years III a 
" mill in India, and the~ come to England." 

~Ir. Gurjar, one of the present IndIan Govern
ment scholars, said that before coming to England 
the student" should have some technieal educatIOn 
" in India so that he WIll not come to this couLtn 
" to learn the A.B.C. of technical subjects," and 
that he should have some practical knowledge of 
the industIY, serving in the mill as apprentice. 

The value of previous practical ~perience is 
well illustrated in the case of Mr. Gurjar now 
studying finishing processes as applIed to cotton 
cloth, at the Manchester School. He was able to 
discern the fundamental difference between Indian 
and English cloth arising from the character of the 
staple, and to point out that the process applied to 
English goods would not produce a satisfactory 
finish in India. Being a man of marked abilIty he 
applied the kno"'ledge of finishing processes whIch 
he has gained in the School to the speCIal problems 
of Indian cloth. 

1\11'. (lulu, another of the present Governlllf'llt 
scholars, further emphas]sed the importance ot 
prevIOus practical training, stating that "If a 
"student is to come here to learn textlles he 
" should have a previous training in mill", III India 
"so that he can compare the conditions of the 
" mdustry in England with those of India, and 
"adapt the English system to Indian conditions, 
" because everything that is applicable in English 
" mills is not applicable to Indian mills." 

85. Evidence was placed before the C0ll1ll1ttPl:' 

that in the German Technical High Schools, notably 
Charlottenburg, it was now required that a student 
should hav(\ had at least a year's experience in a 
works before entering-upon his technical studies. 

86. The evidence offered. throughout the mquiry 
emphasises the importance of a rigorous selection 
of the scholars in respect of the quality of their 
previous O'eneral education, which ;:;hould at least 
reach th; standard of Intermediate (in science) 
followed by a sufficient period of practical training 
in the industry concerned to test the mental and 
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physical fitness of the candidate, so that he may 
follow with advantage the course of theoretical 
and 'Practical training he would enter upon in 
England. 

87. The provision made in the universities and 
technological schools of the United Kingdom for 
training in the textile i!ldustries is excellent. 
Spinning and weaving, and the bleaching, dyeing, 
finishing, and prmting of cotton goods and 
the manufacture of silk fabrics are taught in 
M.anchester, and the manufacture and subsequent 
treatment\of woollen goods in Leeds. The plant 
in the Municipal School of Technology, Manchester, 
and at Leeds University (to mention only those 
institutions which we actually inspected) is on' a 
works scale and the professors and illstrU(·tors aro 
1n all cases themselves trained in the industries. 

Professor R. Beanmont, head of the Textile 
Department at Leeds University, said, " In the first 
" place I have had quite a number of students 
" who pass from the University direct to the works 
" and take up some position there either in the 
" designing room or in the management of the 
" factory, and of course they have what I call a 
" living wage from the first. A number of these 
" have come direct from school to my department, 
"which shows that the department can qualify 
" that type of young fellow, who has a good training 
" and power qf initiative." 

88. Sir William Mather, whose experience as 
specIal Commissioner in the Ullited States of 
America, Canada, and Russia in connection with 
the Roval Commission of 1883 on Technical 
Instruction, gives great weight to his opinion, 
said :-" It is necessary first to concentrate the 
" minds of these young people up~m the subjects 
" from the theoretical side, with, of course, practice 
" in the shops of the technical school. There is 
" a considerable amount of practice there; so far 
" as hand work is concerned, which is very useful 
" to the students." 

89. The Importance of further practical'training, 
upon the completion of the theoretical and practical 
studies of the schools, by subsequent pXPQrience in 
mills for spinning and weaviJ;lg, or in works for 
bleaching 01' dyeing and finishing or calico~printing, 
was'the subject of much weighty evidencf',,( Thus, 
Professor Fox said :-" They (the students) must 
"have practical experience in addition to the 
"education given in the .textile department." 
Professor. Knecht stated that :-" A student 
"going from a school into a works is of no 
"use to the works until he has been there for a 
"certain length of time." Again, Sir Frank 
Forbes Adam said :-" It is most important that a 
" man looking to his future career should have 
" practical experience and practical application of 
II what he has learnt theoretically a. l>chool 

Particula.r Industries--Textiles-rtl"t. 
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" and college." Sir F. :F'ol'bes Adam was un
hesitatingly of opinion that" it would be to th£l 
"advantage of Indian students if a system could 
" be devised by which they could get some of their 
" practical experience here." . . . "The mill 
" would be run better here in every way." Indian 

• students should have a standard before them and 
know how to apply it. " If they were long enough 
"in one of these mills and got impregnated with 
" the methods, they could go out there and apply 
"' them." 

90. While some of the Government scholars have 
occasionally secured admission to mills or works 
for brief periods through the g~d offices of the 
authorities of the Manchester School, in general the 
difficult~s of getting such training in textile mills 
or works are at present very great, especially in 
regard to the subsequent treatment of the fabric 
which makes it marketable. The attitude of 
English textile manufacturers is not altogether 
sympathetic. They realise that the effort to 
develop Indian industries cannot be stopped, but 
ordinarily they see no reason why they as manu
facturers should be called upon to accelerate it. 
" It is not a business proposition," one manufacturer 
urged, " to come and ask me to teach somebody 
" at my place who is going to practise what h~ 
" learns in direct .competition with me"; and the 
same gentleman said, "it is quite certain that none 
" of the manufacturers I represent would allow an 
" Indian student to come into their works to learn 
" what he can with the avowed intention as soon 
"as he got ta India of practising what he had 
" learned in direct competition with them." It 
m1,lst however he remembered that this ex
clusiveness, which is not confined to Lancashir~ 
textile concerns only, but prevails everywhere in 
the textile industry, refers not merely to Indian 
students but affects English students as well. An 
Indian witness went so far as to say, "I think it is 
"more easy for us (i.e., Indians), to get into an 
" English mill than for Englishmen themselves." 
This, however, was not the opinion of the manufac
turers, for they mentioned as a secondary objection 
to the Indian student that he had no intention of 
remaining in the employ of the finn into whose 
works he propo"led to enter. 

91. It is possible to a limited extent to make 
arrangements through the agency of certain makers 
of textile machinery, for, as has been pointed out 
by Professor Fox, "Every textile machine-maker 
" can see in an Indian student a possible customer, 
" whilst every spinner and manufacturer can only 
" see a potential competitor." In one case, however, 
that of the firm of Butterworth and Dickinson, 
loom builders of Burnley, facilities have been 
offered not only for entering their engineering 
works but also for practical training in the 
weaving shed attached to the works, and advantage 

13065. (} 



nO 

has been taken of this privilege in several 
instances. There is some probability that the firm 
would accept a scholar for a full year on the com
pletion of his studies at the School of Technology. 

92. It is very doubtful whether the privilecres 
granted to Indian scholars by German firms (in ~all 
cases machine makers) were at all more advan
tageous than those granted by English machine 
makers, so far as actual work and experience in 
the mills\were concerned. They had, in any case, 
the same purpose in view, namely, to familiarise 
the student with their machines with a view to 
their ultimate purchase. And still less is it certain 
that vacation visits to the German Colour Works 
have resulted in any real industrial advantage which 
the Indian textile scholars, who were interested in 
dyeing, could not have gained in the laboraratories 
of Universities or Technological Schools in this 
country. 

93. Since the number of Indian scholars sent 
each year to this country is, after all, but small, the 
Committee were encouraged by Sir Frank Forbes 
Adam, a large exporter of Lancashire cotton 
goods, and by other witnesses to believe that, on 
representations made by the India Office, duly 
accredited textile students, to the number of 
perhaps four a year, would be granted facilities by 
well-established firms in one or other department 
of the textile industry. 

94. We have submitted to the India Office the 
names of the gentlemen who have volunteered to 
co-operate in securing practical training for at 
least the Government scholars, and we believe that, 
with their assistance, the officer who will carry on 
our work will find it possible to secure for Indian 
textile students the experience in mills and factories 
which is necessary to complete their training. 

Pa.rticular Industries-Textiles-CCllt, 

Facilities offered by German til'fiIs of 
doubtful utility. 

Facilities for a limited Dumber of picJ,.eJ 
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95. As regards the gra~t of future scholarships Recommendations as regards licholar-
for the study of spinning and weaving we shipli in spinning and weaving, 

recommend :-
, (i.) That the student should ordinal'ily have been 

educated up to the standard of the B.A. 
(on the Science side), or the B.Sc. Exami
nation of an Indian University, or have 
gone through a complete course of training 
in an Indian Technical College and have 
obtained a diploma such as the L.T.M. 
(Licentiate of Textile Manufacture) of 
the Bombay Victoria Technical Institute. 

(ii.) That the scholars should in all cases have 
had considerable experience In one or 
mpre Indian mills, preferably through 
having served in a paid position. 
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(iii.) That the period of the scholarship should 
be extended to cover an adequatt course 
of practical training in an English mill, 
subsequent to the theoretical or college 
course, whenever it is found possible to 
provide such facilities. 

Bleaching and Finishing. 

06. We were fortunate enough in the course of 
our inquiry to secure the advice of an expert who 
was able to give the Committee very valuable 
evidence as regards the training of Indian students 
of bleaching and finishing processes. In the first 
place it was pointed out that, unlike dyeing and 
calico printing where bighly trained chemists are 
·essential, bleaching has been built up largely on 
rule-of-thumb principles, and that therefore many 
years of actual experience, rather than a high 
scientific or chemical training, is the primary 
qualification of a really good bleacher. It was not, 
of course, contended that some training at a 
technical school was not beneficial, but it was 
argued that such training was a very long way from 
enabling a man to take a proper position in 
managing a bleaching business, and in support of 
this contention it was stated that many of the best 
bleachers in the trade had had no scientific training 
whatever. 

97. With regard to the possibility of gamlllg 
practical experience for Indian students, the Com
mittee were given little hope that any proposal to 
admit scholars to cotton bleaching and finishing 
works in this country would be favourably received. 
It was pointed out that the Lancashire bleaching 
trade was becoming more and more dependt'nt 
upon the Indian and China markets, and that 
those interested in it would strongly rflsist any 
proposal to allow an Indian student to get experi
ence in any of the works controlled by them. 
Another difficulty arises from the effect of different 
conditions llpon the bleached product. We learned 
that it was frequently found to be impossible to 
produce the same class of goods at two places in 
this country only a few miles apart, and that it 
must necessarily be even more difficult to apply in 
India the knowledge gainea in any particular 
works here. 

98. Weare therefore compelled to recognise 
that in this branch of industry it is almost im
possible for Indian students ~o ~b~ain ~n th.is 
country anything more than the trammg gIven m 
Technological Colleges, and, in order that they may 
complete this by practical experience, efforts should 
be made to secure openings for a few carefully 
selected students in some of the more up-to-date 
bleach works now existing in India. 

99. With regard to woollens the case is somewhat 
different, and the difficulty of obtaining practical 
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experience is rather less acute. We have in fact 
recei ved an offer from a firm of woollen dyers and 
finishers to take an Indian student for a yeaI' into 
their works, and if in the future it shoultl be 
considered desirable to grant a scholarship for the 
study of dyeing and finishing of woollen cloth it 
is probable that arrangements could be made for a 
thoroughly practical course of training. It must 
however, be remembered that this offer is, so far' 
an isolated one, and that the number of student~ 
for whom such facilities could be secured is 
probably very limited. 

Dyeing. 

100. Several scholars have been awarded scholar
ships for the study of dyeing, usually in conjunction 
with some sllch co-ordinate subject as calico 
printi,ng or bleaching. The men have, on the wholE'. 
been well selected Jll that they have in almost all 
cases had some experience of Indian conditions 
and methods. 

101. As regards the training in this country. we 
may quote Mr. Herbert Kitchen (a dyer of Leeds). as 
to the neceSSIty of both theoretical and practical 
training: "All practice without theory is almost 
" useless, and all theory without practice, in my 
" opmion, is practically the same. Personally, I con
" sider that you require the two in dyeing, whatever 
"you may do in any other branch of trade." 
There is little difficulty in obtaining for our 
students the highest kind of theoretical training, 
but the problem of gaining admission to a dye
works for the purpose of learning the practical side 
presents the usual difficulties. The dyers are a 
very conservative class, and are at great pains to 
guard jealously what they consider to be their 
secret methods. We may again quote the evidence 
of Mr. Kitchen to show the attitude of the dyeing 
trade on the point: "There are a lot of secrets in 
"dyeing. . science h~ "j not solved every 
" question yet in the dyeing ttade, and there are 
" many secret methods, secret recipes and secret 
"mixtures of colours, which, when a man has 
" found them out either by research Qr accident or 
" pure luck, he wants to reap the benefit of; he is 
" going to keep them to himself, and he is very 
"chary about whom he allows to come into his 
" dye-house." 

102. The authorities of the technological insti
tutions are now endeavouring to overcome to some 
extent this difficulty with regard to practical train
ing. by equipping their laboratories with plant on 
an actual works scale, and at Leeds, Bradford, and 
Manchester facilities now exist for a practical, 
training, which, although admittedly only a sub
&titute for the greater advantage of working in 
actual dyeworks, are of considerable service to thp. 
student of dyeing. In the past, stud;nts have 

Pa.rticula.r Industries-Textiles-I'(mt. 
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'frequently been sent to the volunteer laboratories 
of German colour-making firms, but there is a 
Consensus of opinion that the experience to be 
thus gained is no greater than that available in the 
dye-houses attached to the best technical insti
tutions in this country. We may quote the reply 
of Dr. Ree, a member of the Committee of the 
Manchester School of Technology, to a question as 
to the value of such training: "Without confining 
"myself at all to the question of the Indian 
"students, I should say, quite broadly, that the 
"benefits obtained are benefits to the particular 
"concern rather than to the individuals who go 
" there as volunteers. . . I do not see that there 
" is any advantage to be gained as compared with 
"the experience to be gained in a large technical 
" institution." The value of the practical training 
to be obtained in the experimental dye-house of the 
University or labqratory of the Technical Institu
tion, organised as they now are, is well brought 
out by Professor Green of Leeds University, who 
said: "You must not forget that the student can 
.. get a great deal of practical knowledge here in 
c: the Institution. \Ve have the practical machines 
" and we get practical men to teach. In many 
" cases our students, although we do not claim that 
" they are always able to do it, have left here and 
"have taken full command in a works straight 
"away. I have had many men who have done 
"that. They have had the whole charge of the 
" dyeing in large works put into their hands, and 
" have managed it welL" . 

103. There is evidence to show that the valu~ 
of the training in chemistry given in the univer
sities and technological schools as a preparation 
for practical work in the dyeing industry is 
gradually becoming more widely recognised, 
and we think there is reason to hope that the 
difficulties in the way of securing admission to dye 
works for a limited number of thoroughly well
qualified Indian students will not prove insuperable. 
Weare c.onfirmed i· this view by the promise of 
co-operation which we received from Mr. Ivan 
Levinstein, the head of an important firm of aniline 
colour manufacturers of Manchester. \Ve have 
already, in the preceding chapter, expressed our 
appreciation of the broad-minded view taken by 
Mr. Levinstein of the question in its general aspect, 
and it only remains to add that he supplemented 
his general observations by a generous offer to take 
into his works one or more properly qualified 
Icdian students for practical training; it would be 
a condition of admission that such students should 
hav£) obtained previously a thorough knowledge of 
chemistry by means of a full course at a university 
or technical school, lasting three or sometimes four 
years, and including, if posgible, a certain amount 
of research work, and further, such students would 
be required to stay for at least two years in the 
works. Mr., Levinstein explained that there is 
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a large testing dye-house attached to his finn's Particula.rlndustriee-Dyeing-cont. 
works, in which all fibres and fabrics are dyed and 
in which also reRearch work is carried on. We 
consider that a practical training in such a works 
would be extremely valuable. 

104. Our recommendations with regard to the Recommenda.tions as reO'ards 8chola.r-
grant of scholarships in dyeing are- ehips in dyeing. e 

(i) that the candidate shall have had sufficient 
general scientific education in India to enable 
him to follow the specialised lectures here' 
i.e.~ that he should have read up to th~ 
rstarldard of the B.Sc. or B.A. with science in 
India; 

(ii) that no f>cholarship shall be granted to a 
candidatp. who does not possess some know
ledge of the ciyeing industry as carried on 
in India; 

(iii) that when it is found possible to secure 
admission for an Indian student to a good 
dye works, the period of the scholarship 
shall, if necessary, be extended up to five 
years in order to cover this practical 
experience. 

TANNING. 

105. As regards students of tanning and leather 
industries, from the evidence of the experts whom 
we consulted it appears necessary to divide them 
into two classes, viz.-

(i) those who 'aim at becoming managers or 
owners of tanneries ; 

(ii) those who intend taking up scientific 
research as applied to leather industries. 

There is ample evidence to show that both 
classes derive great benefit from a course of 
training in one of the technological institutions in this 
country which specialise in the subject. Thus Dr. 
Parke;' Principal of the Leathersellers' Company's 
Technical Col1ege at Bermondsey, writes:-

"I consider that the custom of sending over 
State scholars to be trained in the technology of 
leather manufacture is excellent, and from my own 
experience I know th~t certain students who have 
gone through a course of training at Leeds or 
London have benefited materially, and that two or 
three have already made great progress and great 
improvements in the factories where they are now 
working in different parts of India." 

Tanning; two types of student dis
tinguished. Value in eIther case of technical 
traming in the United Kingdom. 

106. For a student of the first class it is (1) The mall wlth .. tanning in the 
essential that he should have what has been, blood." 
figuratively described to us as "tanning in the 
blood" that is to say, hereditary connexion with 
the i~dustry. Such a man would have considerable 
acquaintance with Indian methods of tanning, and 
would thus be enabled to reap the full benefit of 
his training in this country. 
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107. This necessity for previous working expe
rience is particularly emphasised by Dr. Parker: 
"Only one State scholar who has been through my 
"College has hl).d any real practical training in 
" tanning before coming to this country. This is 
U a great drawback and delays their studies. It 
"would be most advantageous if they could have 
" some training in an Indian tanyard before bein (Y' 

" I d '" sent over. 0 not mean that they should 
" necessarily learn the business, but that they should 
" know the nature of the various skins-the difference 
"between the skin of a calf, a goat, an ox and 
"a cow, and so on; and that they should have 
"some elementary knowledge of the processes of 
"tanning." The ideal course for these students is, 
as indeed in most industries, a combination of 
theoretical training and practical experience, but, 
we have to face the fact that in the leather 
industry there is no system of apprenticeship, such 
as exists in the engineering profession, and that 
ordinarily the owners of tanneries in this country 
are not prepared to afford students facilities fur 
gaining practical experience of the industry. 

This difficulty is not by any means confined to 
Indian students, but applies equally to English 
students. 

108. In the past the difficulty bas been overcome 
to some extent by sending scholars to the Leather
seUers' Company's College where the training is of 
an eminently practical character. Of the course 
there Dr. Parker says: "We make a speciality of 
"technical work in a model tannery where we 
" turn out leather on more or less commercial lines. 
" Weare alw\1Ys tanning 4,000l. or 5,ODOl. worth 
"of leather every year; therefore they do get a 
" practical training with me. I do not say that 
" that practiC'al training is as good as they wDuld 
" get in a works; it is on a smaller scale, but I 
"make the students take a pack of skins, bought 
" on the market in the hair-bought from India 
Ie or anywhere else in the world-and they have 
"to put those skins through on commercial 
" lines and COf:.t every process right through. The 
"students work practically every morning from 
"9 till 1, and in the afternoon they are in the 
"laboratory doing the scientific work. Weare 
"trying to work the two things-practice and 
" theory - hand in hand." Dr. Parker also 
explained how, in one respect at least, such a 
training had distinct advantages for Indian 
students over an apprenticeship in an English 
tannery. In the college experiments are en
couraged, and conducted under expert supervision 
and criticism, e.g., to quote Dr. Parker's evidence: 
"The student after going through the ordinary 
" training may point out to me, • I could not do 
" 'this in India, the temperature is too great,' then 
" I let him modify things to suit the conditions. 
" Or again, a student says he does so and so at 
" home and I say' All right! do it here-let me 
" • see exactly how you do it in India.' I then 
.. criticise it and find fault with it, and sho\\" how 
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:: he can improve it •. lIe \Vo~d not be pennitted 
to carry out expenments lU n tannery turning 

.. out leather for the regular lllarket." Moreover 
the ~o~lrse in the college ba~ b('Cn .supplemented 
by VISIts to works and factories dunng vacations 
which have proved very valuable to those st\ldellt~ 
who have had previous c:tperience of Indi.lll 
tanneries, and who have acquired tho nE.'CCSS.lry 
theoretical kno\\ledge to l'll.lhle them to follow 
intelligently the ,VlOcesses in lIse. 

109. In addition, it has been suggt'sted that n 
period of practical training ill uu u~t<Hl:J.te ImHan 
ta~nery, such as the Government factory at CaWll
pore, would be au ueellent method of completing 
the training of a Government of India leather 
scho1l.11'. 

110. Our recoUlmend"ltions regarding tho grant 
of scholarships to students of this class ure-

(i) that hereditary connc.lion with the leather 
industry is desirable, amI n knowledge of 
Indian methods is essential; 

(ii) that where these conditions are s'ltisfied, 
high a('ademic qualifications need not for the 
present be insisted upon; n fair knowledge 
of chemistry and physics, and some kuo\\ ledge 
of mathemutics ,Till suffice; 

(iIi) that the scholarship shall be granted for 
three years at least, and should include visits 
10 American and Continental tanneries, when 
recommended by the Professor. 

If after inquiry the Inuia Office is unable to 
anangt> fop practical train.ing in this country, 
arrangements lShould be made for supplementin~ 
the training given here by a period of practil'al 
e.lperience in one of the Governmeut leathef 
factories in India. 

Ill. Tho qualifications to be detiired in 
candidates of the second type are very different. 
Hereditary connexion with the Indian leather 
industry, although of course advantageous, is by 
no means essential, but it is imperati"e that the 
candidate shall have received in India the highest 
scientific training pOlSsible, and also hal e shown 
considerable aptitude fOf research work. The ideal 
course for such a student would be a three-years' 
training at one of the best technical institutions 
in this country, followed by the practical training 
to be gained by holding a paid position as chemist 
in an up-to-date tannery. That the difficulty of 
obtaining such a post is not insuperable is proved 
by the fact that in certain cnses Indian students 
have succeeded in overcoming it, and as first-cbss 
chemists are rare, n really good man of any 
nationality is likely to be given n trial. Should 
it bo founu impossible to gain admission to 
any t.'lnnery, a student of first-class ability and 
scientific training would greatly benefit Ly spt'nding 
a IOUl·th year on post-graduato research work 
ill the laboratory of a technical institutjon. Our 

Practical training I""tlibll! in GllHrn. 
ment l~llther fllCtor"~. in lu.1lIl .. 

RIl(."Ommen~tion!l all ~&"llfJs ~cholar. 
shire for here\htlU)' tIUlIl~rs. 

(2) Research chemists in the 1,'ath£'1' 
indulltry: an ideal rouI8e llf tnuIIlIlg 
indicated. 
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recommendations with regard to this type of 
candidate are-

(i) that the scholarship shall ouly be granted 
after the student has received the highest 
bcientific training in India; 

(ii) that he must have shown considerablo 
aptitude for research work; 

(iii) that the scholarship shall be tenable for 
four years; and 

(iv) that if the scholar be successful in gaining 
a paid position in the laboratory of au English 
tannery. his right to a free passage back t() 
India shall be extended for a further three 
years. 

112. In concluding our remarks regarding the 
grant of scholarships in tanning we would point 
out that. owing to present conditions in India, 
students of the first type will necessarily predomi
nate for some years to come, and will be by far the 
most useful in improving the industry in lndla; 
but as the standard of education rises the highly 
scientific man, who is at present rare, will become 
more common, and as the industry improves his 
usefulness will increase. 

CHEMICAL ~ANUF,\CTURES. 

113. As regards chemical manufactures gene
rally, the difficulties in the way of obtaining prac
tical experience were clearly stated by Dr. Beilby, 
F.R.S., of Glasgow. "A chemical manufacturer 
"is a. person who by years of labour and painful 
" and expensive experience has found out a lot of 
" information which is yaluable in his manufacture 
" and which can very easily be carried away by 
" anyone who has a little knowledge. 1 remember 
"a lUall who said • in half an hour in ,valking 
" , throuJ!h a chemical works I could pick up what 
" 'has taken a life-time to find out.' Therefore 
" one cannot be surprised that a chemical manu
.. facturer is extremely jealous. .,. Speaking 
"as a manufacturer, we have to be extremely 
" careful about the men we admit into our works. 
" \Ve recognise when a man comes in to 
.. our chemical works, that, as a rule, once admitted 
" we must keep him. At least there are very few 
.< men we wonld care to give a few months' 
" experience to." Dr. Beilby added that he did 
Dot know of any place in the United Kingdom 
or Germany wLere students studying applied 
chemistry could gain admission to works as 
apprentices; the difficulty was not peculiar to 
Indians, but applied equally to British students. 

114. The only recognised method at the 
moment of obtaining practical experience was t() 
enter a works as an employe, t.lking a post at some 
remuneration, however small, merely to make a 
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beginning. This view was confirmed by Professor 
Cohen of Leeds who said:-

" It is not quite so much the actual obtaining of 
positlOns but the sort of apprellticeship required 
which is; the difficulty. I mean that where a man 
does not want to tie himself to remain on, but where 
he wants to get practical experience and go some
where else when he has got it,-that 1S what the 
manufacturers do not like. They do not mind 
having a man in their employ whom per~aps they 
WIll have to train, provided they can get something 
back after he has got through his traini ng; but they 
do object, av.d it is natural in a way, to take people 
on t.heir premises who are merely coming to learn 
without any idea of giving anything back when 
they have learnt it." 

We may also quote Professor Green of Leed::; 
University:-

" As a rule our students all leaving here can 
easily get employment straight away, and at a 
very decent salary. Students who, if they offered 
themselves for nothing, would not be taken on, very 
often get taken on at a salary, because people do 
not want to be bothered bv a man who is known 
not to be going to stay. They do not mind paying 
a salary to a man who ultimately may be of use to 
them, even if he is not of much use to them to begin 
with, and tbey anticipate that a young fellow will 
not be of very much assIstance the first year or so. 
But they expect him to stay, and they pay him a 
living wage, at least, to start with." 

115. These opinions have also been confirmed 
by the experience of the single Government scholar 
who has so far come to this country for the study of 
alkali manufacture, for it has been found impossible 
to secure for hIm admission to any works. A& 
regards theoretical training, we have evidence that 
there are ample facilities for obtaining the highest 
form of scientific training in this country, and from 
the extracts quoted above it will be ReeD that a 
student who has been through the University 
.course is capable of filling a paid post in a works; 
but in view of the present dearth of chemical 
manufacturing works III India, it is very doubtful 
whether Indian industries will benefit sufficiently 
from the sending of students to thIS country for 
the study of chemical manufactures to justify the 
.outlay necessary, and it is for consideration whether 
the Indian Institute of Science at Bangalore. and 
-other institutions which may shortly be eatablished 
in India, do not for the present afford sufficient 
facilities for the training of as many students as 
.are likely to find employmeut in this branch of 
applied chemistry. In any case we consider that 
before any scholarship is granted for the study of 
a special branch of chemical manufacture, inquiry 
should be made as to the facilities available for 
giving the student a complete training in this 
,country, and at the same time iull particulars 
should be given of his qualifications and his 
prospects of obtaining suitable employment on 
xetum. 

Particular Industries-Chemical 
Manufactures.-c<mt. 

Grant of !.cholarships to Indlll.ns for tlle 
... tudy of chemIcal industrIes In the Untted 
Kingdom of doubtflll utility; tra.inmg III 

IndIa recommended. 
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has yielded good results, and may be made 
to YleIn even hetter reeuIts in future. 
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CONCLUSIO~ 

116. Our general conclusion may be stated as 
follows :-The results attained 80 far justify the 
continuation of the system of Government Technical 
Scholarships, and, with the modifications which we 
have suggested. the system may be expected to 
yield even better results in the future, but this 
expensivp, form of traming at public cost should 
only be given to a well chosen few who may reason
ably be expected to help the industrial development 
of IndIa. We recognise that the opemngs for such 
men are not at present numerous, and that the 
most urgent demand of Indian indu'>try at present 
is for skilled mechanics, and we are m complete 
sympathy with the efforts now being made for 
giving m india a better traming to men of that 
class. But the nece;s~ity for educating the artisan 
does not preclude the desIrability of havmg a 
limited number of men WIth the highest techno
logical training, capable of holding posts of control. 
Both classes are needed for the development of 
Indian industry, and opportunities for the improve
ment of both should be given simultaneously. 

117. We WIsh to place on record our high 
appreciation of the services rendered to the 
Committf'e by our Secretary, Mr. P. H. Dumbell, and 
his assistant 1I1r R. E. FIeld; our inquiry has 
thrown upon both of them a heavy burden of 
work which they have discharged with higltly 
commendable despatch to Ollr entire satI"faction. 

(Signed) 

P. H. DmlBELL (Secretary). 

T. MORISON. 

1\:. G. GUPTA. 
J. H. REYNOLD::;. 

W. E. DALRV 

H. E. FIELD (Assistant Set;retary). 

18th October 1912. 
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DESPATCII from the Government of India (Home Department) to the Secretary 
of State for India, No.8 (Education), dated 9th October 1912. 

Simla, 
My Lord, 9th October 1902. 

We have the honour to advert to your Lordship's Despatch No. 105 
Public (Educational), dated the 2nd August 1901, with which you forwarded 
a question asked in the House of Commons by Sir M. M. Bhownaggree, and 
the answer given thereto, on the subject of founding additional Government 
scholarships for natives of India who might desire to pursue technical 
studies in Great Britain or other countries of Europe. 

Your Lordship at the same time expressed a wish to be informed of the 
result of our deliberations in the matter. 

2. The question of the institution of State technical scholarships formed 
one of the subjects which came up for discussion before the Educational 
Conference held at Simla in September 1901, and the following resolution 
was then passed :-

"1'hat it is desirable that the Government of India should institute a 
number of State technical scholarships, perhaps ten in number, with 
an approximate allowance of lOOl. a year, in addition to travelling 
expenses and fees, to be awarded annually in fixed proportions by the 
Local Governments, subject to the sanction of the Government of 
India, to selected candidates, who should be sent abroad to undertake 
definite courses of study in subjects connected with industrial science 
or research. That these scholarships might be held for an average 
duration of two years." 

3. In our letter:- addressed to Local Governments and Administrations on 
• Extract enclosed. tthhe 20btl; NtJovfember .19

1
01, drelatihnng. to 1 

. e su Jec 0 practlCa an tec lca 
education, we informed them that the Government of India accepted the 
recommendation of the Conference as to the institution of ten State technical 
scholarships, and that they proposed to give two of them to the Madras 
Presidency, two to the Bombay Presidency, and two to Bengal, and to distribute 
the remaining four among the other provinces, where technical instruction 
had not yet advanced so far as in the three provinces mentioned. It was 
suggested that the selection of the students to hold these scholarships should 
be made by the Loca~ Governments subject to the approval of the Govern
ment of India; that the Universities ~hould have no power of nominating to 
them; and that no candidate should be considered qualified unless he had 
displayed in his educational career an aptitude for technical study. Subject 
to these conditions, it was considered that a wide discretion should be left to< 
the Local Governments in selecting candidates for the award of these 
scholarships. We stated our opinion that in ordinary circumstances the 
period for which the scholarships might be beld should be two years, but 
that in special caSJS it might be increased to a third year or even reduced 
below two years; and that the scholarships should be tenable in foreign 
countries as well as in Great Britain. The Local Governments and Ad
ministrations were asked to submit their views as to the details for working 
out the scheme. 

1306~. I 
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, 4. The replies of the Local Governments and Administrations to our 
!Communication have received careful consideration at our hands, and we 
Jlave now the honour to enclose a copy of them for your Lordship's infor
mation. It will be seen that the outlines of the scheme sketched out by llS 

have been generally accepted, but that there is a divergence of views in 
<connection with the details. The scholarships are to be given for the 
purpose of providing for natives of India the higher technical education 
which may qualify them to assist in promoting the improvement of existinO' 
native industries and the development of new industries, wherever this may 
be possihle. 'Technical education for this purpose may be defined as (a) the 
study of the scientific methods and principles underlying the practice of any 
handicraft, industry, 01' profession, (b) the application of these methods anu 
principles to the practice of the handicraft, industry, or profession in 
~uestion. Law, Medicine, Forestry, and Veterinary science being already 
provided for, are not included among the subjects to be studied by the 
holders of these technical scholarships, and Agriculture does not fall within 
the scope of the present scheme. The scholarohips will be awarded by the 
Government of India upon the recommendation of the Local Government!', 
and will for the present, as already stated, be distributed as follows :-T" 0 

annually to the Madras Presidency; two to the Bombay Presidency; two to 
Bengal, and the remaining four among other Local Governments and 
Administrations. 

5. We do not propose to prescribe the particulal' industries for the 
encouragement of which particular provinces should give scho]an,hips. 
The Local Government or Administration which is asked to recommend a 
candidate will consider what industries are of importance in the province, 
and which of them may best be encouraged by scholarships, taking care to 
connect the scholarship scheme with the system of technical and industrial 
education in the province. In determining the choice of an industry Local 
Governments should in our opinion obtain assistance from the mel can tile 
and industrial public, and take all measures that appear to them to be 
possible and expedient for interesting the influential sections of that public 
in the scheme. Industries in which native capital and enterprise are 
engaged -or likely to be engaged, will be particularly appropriate for 
selection. It should be borne in mind that men who have received an 
expensive European training can be employeu only upon such industries as 
are susceptible of being organized upon a considerable E'cale. 

6. In each case in which a Local Government recommends a scholarship, 
it will be necessary for it to support its selection by giving the Government 
of India some account of the state of the particular industry which it is 
intended to promote and some comparison with other industries which 
might be considered eligible for encouragement. In determining the 
industry to be t;tudied and choosing the man recommended for the scholar
ship, the Local Governments and Administrations will be required to bear in 
mind the importance of ensuring that the returned scholar shall find Rcope 
for his skill and ability. It has been proposed on the one hand that Huch 
scholars before they B:re appointed should be placed u.nder engagement to 
serve Government on their return. On the other hand It has been Ruggested 
that private firms should be asked to guarantee their employment, and that 
the scholars should be reciprocally bound by engagement to such firms. 
We consider that the holder of one of these scholarships should not be 
bound by any such engagements, but that the prospect of his chances of 
employment after the completion of his studies should be well weighed 
when he is selected, and that upon his return the choice of his career should 
be in the first instance, determined by his own inclination. If the early 
re~nlts of the scheme are successful, we think that the services of the 
returned schola~s are sure to be in good demand, and that, failing private 
employment, Government will be glad to turn their abilities to account aR 

teachers in industrial schools, or in other capacities connected with the 
improvement of local industries. . 

7. It is our intention to make it a condition of the grant of these scholar
ships that no candidate is to be selected for recommendation to one of them 
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on . the result C?f comp~titive e~aminatlOn eit~er open ,\r limited.. It j s 
desirable that m selectlllg the mdustry to whICh the.\" are tb be dIrected 
Local Govern~ents should give .th~ wide.st possible publicity, through such 
channels as they think fit, to theIr mtentlOn to nommate scholars, and that 
they should take snch advice as they need from persons cognisant of the 
industry, and from ufficers and others connected with technical education. 
In making the selection they should bear in mind the fact that it will 
be necessary for the 8tudent to have a competent knowledge of English 
or of the language of any other country to which he is to be sent; and 
they should also be guided by considerations of his capacity, intelligencf'. 
pra'ctical interest in the i~dustry, a~d the a~surance which t~ey feel that he 
wi1l continue to devote h1mself to It on hIS return to IndIa. These are 
matters which· cannot be decided by competition; and we intend that it 
should be made clear from the beginning that these scholarships are not to 
be regarded as prizes, for which everyone has a right to claim an equal 
opportunity of competing. It is not necessary to lay down more precise 
rules as to the kind of general education which the scholar is to have received. 
Governments will act on their own discretion, having regard to the above 
considerations. As a general rule a scholar before being nominated should 
have received the best technical education available in the province in the 
particular industry which he has to study. The standard of this education 
differs in different industries, and each may be considered on its own merits. 
Even if the standard of technical education in a particular industry in a 
province is low; the scholar may be nominated if he has availed himself of 
the best facilities obtainable, and shows an interest in the industry. No age 
limit will be laid down for scholars, and none should be generally laid down 
by the Governments; but an age limit may at the discretion of a Local 
Government be fixed for any particular scholarship for which they invite 
applications. The particular industry to be studied will, as is stated above, 
be specified by the Local Governments in nominating a scholar, but they will 
hardly be in a position to define minutely the course of study to be pursued, 
lior will they ordinarily be in possession of the most recent information as to 
the facilities for such studies existing in England and elsewhere. We are 
inclined to think therefore that the best plan will be to leave these matters to 
be settled by Your Lordship when the scholar arrives in England; and if 
this view is acceptf'd ,ve will arrange that timely information shall be 
submitted to you as to the probable date of each scholar's arrival and the 
subject which he is required to study. We propose th3:t those scholars who 
study in England should be under Your Lordship's .control, and we trust 
that in the case of those who elect to pursue their studies on the continent or 
in America Your Lordship may be able to make suitable arrangements for 
their supervision. The conditions under which they will hold their scholar
ships will be similar to those laid down for Government of India scholarships. 
Progress reports will be required upon them from time to time, and power 
will be retained to cancel a scholarship and to send the scholar back to India 
if his progress is not satisfactory. 

8. Should the pl'inciples which we have advocated in connection with the 
'institution of these technical scholarships meet with Your Lordship's 
acceptance, we trust the scheme for the establishment of ten scholarships of 
1007. a year may receive Your Lordship's early !;anction. 

We have the honour to be, 
My Lord, 

Your Lordship's most obedient, humble Servants. 

I 2 I 

CURZON. 

A. P. PALMER. 

T. RALEIGH. 
E. R. ELLES. 
A. T. ARUNDEL. 

E. F. G. LAw. 
DENZIL lBBETSON. 
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ENCLOSURES. 

Enclosure No.1. 

Extract paragraph I) of a letter, No. 501-508, dated the 20th Novemher 1001 
from the Government of India to the Local Governments and Adminis~ 
trations, except the Chief Commissioner of Coorg and the Resident at 
Hyderabad. 

,,, 
." 

\ The e~am.ination by the Conference of the subject of technical education 
terminated in a resolution recommending the institution of a number of 
State technical scholarships for the encouragement of the furthpr studies of 
Indian students in the higher branches of technical education. This 
proposal is accepted by the Government of India. The existing State scholar
ships of 20m. a year are given in rotation to students from the different 
Universities, and are subject to the condition that the holders must proceeu 
to England to study at one of the Universities there. The Government of . 
India propose that the number of Technical State scholarships to he given 
should be ten a year, two of which should be distributed to the Madras 
Presidency, two to the Bombay Presidency, and two to Bengal, the remaining 
four being distributed among other Local Governments and Administrations, 
in whose territories technical instruction has not as yet made the same 
advance as in Madras, Bombay and Bengal. It is considered that the belec
tion of the students to hold these scholarships should be made by the Local 
Governments subject to the approval of the Government of India; that the 
Universities should have no power of nominating to them, and that no candi
date should be considered qualified unless he has displayed in his euucational 
career an aptitude for technical study. Subject to these conditions, the 
Government of India would propose to leave a wide discretion to the Local 
Governments in selecting candidates for their approval. The course of 
instruction and the place at which a scholarship holder is required to btudy 
will have to be strictly laid down by the Local Government in the case of 
each selpctea candIdate prior to his departure from India. In ordinary 
circumstances the period for which a scholarship might he held should Le 
two years, but in special cases it might he necessary to extend the term to a 
third year, and in other cases even to reduce it below two years. In the 
opinion of the Government of India these scholarships should be tenable in 
foreign countries as well as in Great Britain. The Government of India are 
prepared to give to the holder of a Government technical scholarship 
lOOt a year, as well as to provide him with a second class passage to and 
from the place at which he will have to study, and to pay the fees at the 
institution where he is to be sent. I am directed to ask as to the details for 
working out this scheme. 

Extract from the Hesolutions passed at the Educational Conference held at 
Simla in September 1901. 

V.-STATE SCHOLARSHIPS. 

That it is desirable that the Government of India f>1ould in&titute a 
number of State technical scholarships, perhaps ten in number, with an 
approrimate allowance of lool. a year, in addition to travelling expenses and 
fees, to be awarded annually in fixed proportions ~y the Local Gover~ents, 
subject to the sanction of the Government of IndIa, to selected candIdates, 
who should be sent abroad to undertake definite courses of study in subjects 
connected with industrial science or research. That these scholarships 
might be held for an average duration of two years. 
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Enclosure No.2. 

From M. Hamroick, Esq., C.I.E., Secretary to the Government of .Madras, 
Educational Department" to the Secretary to the Government of India, 

. Home Department. 

Dated Fort St. George, 
Sir, 13th :March 1902. 

I aUl directed to reply to the 6th paragraph of Mr. Hewett's letter 
No. 501 dated 20th November· 1901, on the subject of the institution of a 
nmnber' of technical scholarships. It-is proposed to allot to Madras two of 
these scholarships of the annual value of lOOl. each, and to leave to the local 
Government the selection of the students to hold them, the selection being 
subject to the approval of the Government of India. It is considered that 
the Universities should have no power of nominating any candidate, and that 
no one should be regarded as qualified for nomination unless he has displayed 
some aptitude for technical study. 

2. I am to state that in the opinion of the Governor in Oouncil these 
condition8 are suitable. He considers that the scholarships should not be 
awarded to students at the termination of their college course, but only after 
they have spent at least two years at practical work of some kind and have 
gained some experience in the matters they wish to specially study abroad. 
The best means of giving effect to this decision appears to be to make the 
nominations at the conclusion of the college course and then employ the 
students on probation in the technological department (if it IS formed) or in 
approved private workshops or manufactories, the scholarships being actually 
granted only when the applicant has clearly made up his mind as to what 
hue of work he intends to pursue and with what object. If these meet with 
the approval of Government, the course of instruction amI the place where a 
scholarship holder shonld study will then be determined. Periodical reports, 
say half-yearly, on the progress of the scholar may be insisted upon. 

3. As matters staQd at present, this Government IS not in a position to 
give guarantees of subsequent employment, hut it is possible that private 
firms and companies would be ready to make a conditional promise to take 
into their service such as intended to study industries in which the firms or 
companies are interested. If guarantees are given the students should be 
bound by agreement to continue in the service concerned for a term of 
years. 

I have the honour to be, 
Sir, 

Your most obedient servant, 

Enclosure No.3. 

11. H.UIMICK, 

Secretary to Government. 

Extract paragraph 4 of a letter from the Government of Bombay, No. 855. 
dated the 8th May 1902. 

In paragraph 6 of the letter under reply the opinion of this Government 
is invited as to the details of a scheme of technical scholarships proposed by 
the Government of India. As :Mr. Burns has pointed out;:; the absence of 
eligible candidates for these scholarships prevents the immediate realization 
of the scheme. When men combining high general education with special 
aptitude for technical study, and capable of utilizing the instruction they 
would receive in Europe, are forthcoming, as they doubtlebs will be here
after, the scheme of scholarships proposed might be worked generally on 
the lines indicated by Mr. Burns in paragraphs 10 and 11 of his report';:' In 
pre§ent circumstances it is impossible to formulate any precise scheme. It 
is understood that the report of the Industrial Schools Committee will 

• See letter, dated 14th April 1902, ovezleaf. 
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indicata the industries fOl' which men trained in Europe are specially 
reql .. ired in each Presidency. After this is settled, it will be necessary to 
ascertain by inquiry in England what facili~ies exist for training students 
from India in those particular industries. 

Annex. 

Extract pmagraphs IX., X., and XI. of a letter from C. L. Burns, Esq., 
Principal, Sir Jamsetjee Jejeebhoy School of Art, No. 362, dateu the 
14th April 1902, enclosure to above. 

\ IX. With reference to paragraph 6 of Mr. Hewett's letter, it is to be 
presumed that the scholarships are intended for students who will specially 
study one of those industries which are at present depressed and are capable 
of revival or improvement by the introduction of modern technical method'l. 
Such industries as handloom weaving in cotton and silk, hand-block printing, 
pottery, woodwork, jewellery, house-decorating, &c., and not for such crafts 
as engineering, powerloom weaving, machine printing, &c., which are all 
flourishing industries supporting large factories, works, and mills in India, 
in which students from such institutions as as the Victoria Teehnical 
Institute and the College of Science at Poona can gain all the practical 
experience necessary, and which require no assistance . from Government. 
If this is the case, I have the honour to point out that the principal objection 
to the immediate despatch of men to England supported by the proposed 
scholarships of lOOl. a year, is that among the craftsmen employed in those 
industries most requiring improvement there is, so far as I am aware, 
scarcely any who knows sufficient English to be able to make fnll~use of the 
opportunity. On the other hand the well educated Natives (such as thol1'e 
from whom the Drawing Masters are chiefly enlisted) have as a rule no 
technical knowledge of the shortcomings of the present methods which 
would enable them to readily seize upon the points where improvement is 
possible. 

Scholars capable of making the best use of such a desirable opportunity 
must be trained, and should the suggestions of the Sub-Committee appointed 
by the Government of Bombay be adopted, there is every reason to suppose 
that no luck of suitable candidates for such scholarships from among the 
scholars trained in the proposed Central Institution will be experienced. 

X. Should two suitable men be found in Bombay at once, I beg to suggest 
that the following course be adopted :-

(a) That each scholarship holder should agree and be 'bound, so 
long as he holds the scholarship, to devote himself to the study uf 
one special industry. 

(b) That in place of spending his time in a college or technical schuol, 
he be placed in a factory where the industry he is studying is 
being carried on. In this case a premium of some sort will have 
to be paid to the manufacturer to enable the student to spend 
a certain time in several departments, so that he can obtain a 
working knowledge of all parts of the trade, for the value of the 
student's labour will be practically nil to the manufacturer. 

(e) That the student be required to spend at least two of hIS evenings 
every week in the local technical institute to study those branches 
of his work which he cannot learn in the factory. 

(d) That specimens of his work and his notes be forwarded every quarter 
to the Bombay Government to indicate his progress and that a 
report be asked ior from the head of the factory and the technical 
institute. 

(e) That instructions be sent from time to time to the student from 
Bombay directing his attention to such points in the technical 
methods at present in practice among the native workmen in the 
particular craft he is studying as may seem to the experts in India 
to require improvement. 

XI. Keeping the student at practical work during the day in a factory 
will not ouly ensure his regular attendance at his stud~e!j, but will also give 

~CA) '. SI2! 2...I\J,t 

~'?> 
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more assurance that while he is in attendance, he will be working and will 
be under 8upenTisiod. In this respect the attendance at a factory IS in every 
way preferable to joining a technical school. In n~arly all the technical 
schools in industrial centre" the staff only attend durlllg the e\'ening when 
most of the students are able to be present. The school is consequently 
practically empty during the d~J:' w~en perhaps only the Principal ~ttend8 
at his office. Little or no prOVISIOn IS therefore made for day pupIls, any 
who attend lJeing practlC<llly left to themselves. . Again, the instruction in 
all technical institutes must to a great extent be theoretical and is intended 
to E.upplement the knowledge gained in the workshop, and not to supplant it. 
To make the best use of the institute training therefore, the student lllust do 
practical work during the day, and there is in my opinion the best prospect 
c£ both the Government and the student obtaining adequate value for the 
money expended by combining the two. 

Enclosure No.4. 

No. 646, dated 7th February 1902. 

From W. O. Macpherson, Esq., Indian Civil Service, Officiating Secretary 
to the Government of Bengell, General Department (Education), to the 
Secretary to the Govel'llment of India, Home Department. 

In reference to paragraph 6 of your letter No. 503, dated 20th November 
1901, asking for the views of this Government as to the details for working 
out the scheme for the award of State Technical Scholarships, I am directed 
to submit, for the information of the Government of India, the accompanying 
copy of a letter, No. 256 of the 10th January 1902, from the Director of 
Public Instruction, Bengal, and to say that the Lieutenant-Goyernor accepts 
in the main the suggestions put forward in paragraphs 4 and 5 of that letter. 
He doubts, however, whether it would at present serve any useful purpose 
to ask heads of technical schools to nominate students to the scholarships, 
since students of technical schools seldom possess that competent knowledge 
of English which the Director justly makes the first condition for 
nomination. 

2. The Lieutenant-Governor also doubts whether it is really desirable 
that Govel'llment should retain a lien on the services of all scholars on their 
return from England as the Director suggests. There are no industries 
which are directly worked by Government and in connection with which 
the services of these scholars could be utilized, nor is the number of the 
higher inspecting posts sufficiently large to allow the entertainment of two 
scholars every year in those appointments. Sir John Woodburn is therefore 
of opinion that it would be best in the interests of the industries which it 
may be desirable to foster to make them a free gift of the scholars trained 
at Government expense. The expansion of technical education will no doubt 
give greater room some years hence for the employment of Government 
inspectors, but it seems sufficient that an occasional scholar should then be 
selected for the purpose and sent home in order to come back fully trained 
for the duties of an inspector. 

Annex. 
(Confidential.) 

No. 25G, dated the 10th January 1902. 

From A. Pedler, Esq., F.R.S., O.LE., Director of Public Instruction, Bengal, 
to the Secretary to the Government of Bengal, General Department. 

I have now the honour to reply to paragraph 4 of your letter No. 364, 
dated 4th December 1901, in which you ask for an expression of my opinion 
on the proposal made by the Government of India to create certain scholar
ships to enable selected natives of India to proceed to Europe and other 
countries generally to study technical subjects there. 

J ~ 
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, 2. The proposal indicated in paragraph 6 of the letter of the Government 
of India, No. 503 of 28t.h November 190], is to create about ten scholarships 
of the value of about 100l. a year, together with travelling expenses and fees 
at the institution at which t~e s~udent will work, aod w~ich ~ill usually be 
tenable for two years. Ordmanly two of such scholarshIps wIll be assi!!Ileu 
to Bengal. The selection of the candidates is to rest with the Local 
Government and the Calcutta Uni\"ersitv is not to be consulted in the 
nomination, but the candidates are to' have shown special aptitude for 
technical study. 

3. The exact source of the funds for the payment of these scholarships 
is not indicated; but assuming that funds are available, the general scheme 
~f such scholarships should undoubtedly meet with the full approval of 
the Government of Bengal. It will therefore only remain to roughly work 
out the details of the principles under which the scholars are to be selected 
and the rules under which the students will work while in Europe. 

4. As regards the first of these two points, it is obvious that the selection 
must be confined to those who have shown a practical or scientific bent in 
their education, and who have shown ability for practical work in contradis
tinction to theoretical or book work. One method of securing candidatp.s 
of this stamp would be for the Director of Public Instmction yearly, two or 
three months before an election for such scholarship~ is to take place, to 
address-

(1) the principals of technical colleges, such as the. Sibpur Civil 
Engineering College, the Behar School of Engineering, the Dacca 
Engineerings School, and the Calcutta School of Art, and the 
heads of all technical schools in Bengal; 

(2) the principals of all colleges in which science is taught practically; 
and 

(3) to issue advertisements addressed to the various employers of 
industrial labour, such as those employing master-foremen of shops, 
&c., intelligent apprentices, &c., stating the qualifications required 
'in the scholars to be selected to be sent to Europe and stating 
that they will be allowed to submit selected names. 

These classes of officers would be asked to submit the names and all 
necessary particulars of any students who might seem to them to fulfil the 
necessary conditions, and specifying specially if such students have any 
hereditary interest in industry. , 

From the names thus received the Director of Public Instruction could 
suggest nominations to the Local Government, and in making his selection he 
would be guided (i) by the fact that it would be necessary for the student to 
have a competent knowledge of English, &c., to enable him to take full 
advantage of any course of study and instruction in Europe; (ii) by the 
interest and knowledge which such student had shown in practical work; 
(iii) by the history of the candidate showing whp.ther he is likely to continue 
to follow industrial work after his training in Europe; (iv) by the capacity 
and intelligence of the candidate; and (v) by the desirability or necessity of 
fostering the branch of industry to which the candidate has directed his 
thoughts and attention. From the names so selected the Government of 
Bengal would make its nominations for the approval of the Goyernment of 
India. 

5. Then, as regards the work to be done by the scholar when in Europe, 
this would he to a certain extent decided on hy the considerations (iv) and (v) 
given in paragraph 4, and on the appointment of such scholar a definite 
programme should be laid down for the scholar's work for the time he is to 
hold the scholarship, showing where it is intended he should work, the exact 
subject he would work at, &c. The programme would be drawn up by the 
Director of Public Instruction in consultation with the candidate and with 
local experts in the industry which is to be studied. While in Europe the 
scholar should be under the supervision of the Secretary of State in the same 
way as the Government scholars are at the present time, and a set of rules 
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somewhat like those for the present holders of Indian scholarships should 
be framed. These rules will be found in detail in pages 236-237 of th3 
calendar for the Calcutta University for the year 1901. Somewhat similar 
rules also obtained in the cabe of the agricultural scholars who proceeded to 
Europe. Among the rules also should be included one which would make 
it incumbent for the student to have reports of his work submitted to the 
Director of Public Instruction as well as to the Political Aide-de-Camp to 
the Secretary of State. 

6. On the return of such scholars from Europe to India the Local 
Governments should have the first claim on the services of such men and 
the l.ocal Governments should employ them in posts or occupations 
calculated to foster the industry which the student has been deputed to 
Europe to study. They might be even made inspectors of schools devoted 
to such industries or might themselves superintend schools, &c. 

7. At the present time it does not appear possible to give any more 
detailed indications of how the proposed scheme should be worked. It is, 
however, clear there would be no difficulty whatever in at once stal"ting the 
scheme even from the year 1902-03, and there would, in my opinion, be 
every probability of such a scheme proving eminently successful. 

Enclosure No.5. 
589 

No. XV.-318 A.' dated the 30th December 1901. 

From 4 M. Thornton, Esq., I.C.S., Secretary to the Government of the 
North-Western Provinces and Oudh, Educational Department, to the 
Secretary to the Government of IndIa, Home Department. 

I am directed to reply to paragraph 6 of your letter No. 504, dated 
~Oth November 1901, in which the Government of India atik the opimon of 
this Government as to the details for working out the scheme of Government 
technical scholarships. I am to submit, for the information of the Govern
ment of India, copy of a letter No. F. 18~0, dated 30th November 1901, from 
the Director of Public Instruction, North-Western Provinces and Oudh, who 
was consulted on the subject, and to communicate the following remarks and 
suggestions. 

2. It is understood from your letter that perhaps one State scholarship, 
of the value of lOOl. per annum plus fees of the institution, and tenable as a 
rule for two years, would, under the scheme contemplated by the Govern
ment of Indju, be available each year in the North-Western Provinces and 
Oudh. His Excellency in Council desires that the Local Government shall 
award the 'scholarship, and shall prescribe on each occasion the branch of 
higher technical education which the holder is to study in Europe and also 
decide at what institution he is to study it. As regards the initial measure 
of giving due publicity to the intentions of Government beforehand, the 
Lieutenant-Governor and Chief Commissioner thinks that the proposals 
detailed in the letter of the Director of Public InstnlCtion may be accepted. 
His Honour also concurs with Mr. Lewis in thinking that a really good 
knowledge of English is ebsential and that suitable candIdates will not 
generally be forthcoming direct from school. The maximum age limit 
might be fixed at ~5 years. As a preliminary, the Government will have to 
decide each year III "hat subject or branch of technical education the 
scholarship shall be given. At first it will no doubt be desirable to give 
the scholarship in one of the branches which are taught at the Thomason 
Civil Engineering College at Rurki. It appears to the Lieutenant-Governor 
that it will be expedient to adopt a system of limited competition. Appli
cations would be received by the Education Department, and submitted, 
with the opinion of the Director, for t.he orders of Government, which would 

13065. K 



ApPENDIf I. 

make a selection from among tlie applicants. An examination of the sele(\ted 
candidates could then be held at Rllrki. 

3. I. am to say, however, that the above suggestions are tentative only 
and ,shou~d be regarded as lia~le ~o revision in the light of experience. ,I a~ 
to add that a separate reply wIll, In due course, be submitted with regard to 
Industrial Schools (paragraphs 3 to 5 of your letter of 20th Novemlwr 
1901). 

Annex. 

No. 1880 F., dated 30th November 1901. 
, \ 

From. T. C. Lewis; Esq .. Director of Public Instruction, North-Western 
Provinces and Oudh, to the Secretary to the Gbvernment of the North. 
Western Provinces and Oudh.' 

With reference to paragraph G ,of Government 6~' india1a No. 504, dated 
20th November 1901, forwarded with your No. 546/XV: 31S-A., dated 29th 
November 1901, in which the opinion of the Government of the North
Western Provinces and Oudh has been asked for as to the details for 
working out the scheme for the proposed State tecbnical scholarships, I 
have the honour to reply that there are two points to })e considered :-

0.) How to give the widest publicity to the offer of scholarships. 
(ii.) How to select t.he most suitable students to hold them. 
As regards (i), announcements should be made in the Government 

Gazette, in all colleges affiliated to the University in Arts, Science, or 
Engineering, and also to important firms of manufacturers, more especially 
those under the management of natives of India,' who might be likely to 
profit by the improvemeDts in their manufacturing business, which a 
technical scholar deput~d by them would be able to introduce after studying 
the best European or American methods for the period of two years. • 

With regard to (ii), the selection of the scholars from among the 
applicants, it is important to insist upon good attainments in English, 
beyond such as school boys are likely to possess; hence applications should 
not be exp~cted from schools. As regards other subjects which the applicant 
may have studied. only so much proficiency should be required as is sufficient 
to show that he is ordinarily intelligent. Among students in Art.s Dollege~ 
evidence of aptitude for technical study is not often to be found, nor, when 
found, easy to est~mate at' its right value; but it may sometimes be both 
forthcoming and convincing. Students attending Science and Engineering 
classes would find less difficulty in proffering such evidence in a satisfactory 
shape; and there would be no difficulty in the case of an employe of a 
manufacturing firm. Amongst candidates otherwise. qualified the preference 
should be given to the one who appears to be most likely to be able to put 
his new knowledge or skill to practical use on his ret.urn to India, i.e., 
generally to one who is directly co~nected with a business concern either by 
family relations with the managers or by being actually employed in it. 
The bringing out of technically educated men who are at a 108s to know 
what to do with their technical education, and so are apt to be of no 
practical use to the country, is a possible evil that should be guarded againf;t 
from the beginning. 

Enclosure No.6: 

Extract paragraph 3 of a letter from the Government of the Punjab, No. 131, 
dated the 8th April 1902. 

In paragraph 6 of letter No. 505 of 20th November 1901, the opinion of 
the Local.o.o-yernment is asked with regard to the establishment of Goven:t
ment technlC~1 scJlOlarships of 100l. a year. The Govermnent of IndIa , 



71 

propose to found ten scholarships a year, two each year to be given to 
Madras and the same number to the Bombay and Bengal Presidencies 
respectively, the remaining four to be distributed among other Local 
Governments and Administrations. It is also proposed that the selection of 
the students to hold these scholarships should be made by the Local Govern
ments subject to the approval of the Government of India. The course of 
instruction and the place at which a scholarship-holder is required to study 
are to be strictly laid down by the Local Government in the case of each 
selected candidate prior to his departure from India. In ordinary circum
stances the period for which the scholarship might be held is to be two years, 
but in special cases the term may be extended to a third "year or reduced 
below two years. These scholarships are to be tenable in foreign countries 
as well as in Great Britain. The Go\'ernment of India also propose to 
provide the scholarship-holder with a second class passage to and from the 
place at which he will have to study and to pay the fees at the institution to 
which he is to be sent. 

These conditions seem to Sir Charles Rivaz very suitable, and he proposes 
to consult, when it is the turn for this Province to select a candidate, the 
local authorities and experts best fitted to judge of the qualifications of the 
candidates and to suggest appropriate courses and places of study: such 
experts would include the Principals of Colleges and of the School of Art, 
and officers of the Public Works Department and the Railways. 

Enclosure No.7. 

No. 97-4-E.-1, dated Rangoon, the 2nd April 1902. 

From the Secretary to the Government of Burma, General Department, 
to the Secretary to the Government of India, Home Department. 

With reference to paragraph 6 of your letter No. 506, dated the 20th 
November 1901, relating to the establishment of Government Technical 
Scholarships, I am directed to say that the Lieutenant-Governor concurs 
generally in the proposals of the Government of India, but that his Honour 
is not prepared at present to make any detailed recommendations so far as 
this Province is concerned. 

Enclosure No.8. 

Extract paragraph 4 o£ a letter from the Chief Commissioner, Central 
Provinces, No. 1793, dated the 1st April 1902. 

In regard to the technical scholarships referred to in paragraph 6 of 
Mr. Hewett's letter under acknowledgment, I am to say that the Chief Com
missioner does not at present think that he should press the claims of the 
Central Provinces to one of these scholarships. 

Enclosure No.9. 

Extract paragraph 6 or a letter from the Chief Commissioner of Assam, 

N 2621-P·I.G d d th 11 h J ') o. 262 ., ate e t anuary 190 .... 

With reference to paragraph 6 of your letter, I am to say that the Chief 
Commissioner does not consider it necessary for the present to bring Assam 
within the' operation of the scheme for granting Government Technical 
Scholarships tenable in Great Bdtain and foreign countries for the encourage
ment of the further studies of Indian students in the higher branches of 
technical education. 

X2 
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No.2. 

DESPATCR ~rom Secretary of State for India, No. 65 (Public), to ilis Excellency 
the RIght Honourable the Governor-General of India in Council, dated 
29th May 1903. 

My Lord, 
qn receipt of the letter of Your Excellency in Council, N'o. 8 

(EducatiOn), dated the ~th October l~st, in which you proposed the e~tahli&h-
111ent of ten State techmcal scholarshIps, to be awarded annually to nati"es 
of India studying in Great Britain or other Western countries I thouCfht it 
desirable to obtain the opinion on the scheme of the Board of Educatio~. 

2. I enclose a copy of the letter addressed to the Board, and of their reply 
thereto. 

3. It is not necessary for me to assure your Excellency that the principle 
of the scheme, which applies to India a systE'm which has, I understand, 
proved very successful in the case of Japan, and more recently in that of 
Sia~. meets with my full approval, and that I cordially sympathise with the 
deSIre of your Government to further the development of Indian industries 
by providmg promising young men with the means of studying the proO'ress 
which has been made in industries and arts in the most ad\'an~ed coutrtries 
of the West. It appears to me, however, that before the details of the 
scheme can be finally set.tled there are some points ,which call for further 
examination. 

4. Your Excellency will observe that the Board of Education express a 
doubt, which I share, whether a scholarship of 100l. a year, in addition to 
fees and travelling expenses, will fully meet the expenses of a student in 
this country. I observe that in 1887, when dealing with the existing 
Government scholarships of 20m. a year, the Government or India found 

it necessary to issue a public warning" 
,. See. Home Department EducatIon that" while the scholarship allowance 

Proceedmgs, March l887, p 60. " f 'JOOl . ffi' t h 
0" . a year IS SU Clent 0 cover t e 

"necessary expenses of college life at Oxford or Cambridge, it is very 
c; desirable, if not absdlutely necessary, that the seholars should have some 
" small private reSQurces of their own to meet expenses in the vacation and 
" other general expenses which are scarcely avoidable." And it appear:i to 
me that the holders of the proposed technical scholarships will be in the 
same case. I would therefore ask you to consider whether it is not necessary 
to fix some higher limit to the scholarship allowance. 

5. I observe from your fifth paragraph that it is proposed to connect 
the scholarship scheme with the system of technical and industrial education 
in the various Provinces, which will no doubt be established as the result of 
your deliberations on the report of the Industrial Schools Committee. I do 
not gather from the replies of the various Local Governments which YOll 

forward that there is any large supply of qualified candidates for the scholar
ships as yet forthcoming, at any rate in the two provinces which are believed 
to be industrIally most advanced, Bombay and Bengal, and I should suppose 
that it would take some time to bring into existence a class of students, 
trained in properly equipped technical schools in India, who would be ready 
to take up the scholarships when established. Before, therefore, sanctioning 
any definite annual number of scholarships to be awarded, I think it would 
suffice to announce the readiness of Government to give a scholarship or 
scholarships if promising and well-qualified candidates p~esent themselves 
in sbme particular hranch of industry. In other words, It appears to me 
that the scheme should for the present be worked experimentally, its further 
development being left for consideration when your tec~ical institutions 
in India have begun to produce a class of students who mIght be expected 
to profit by its extension. 

6. I notice that yO"ij. exclude from the scope of the scheme Law, 
:Medicine, Forestry, and Veterinary Science, as being already provided for; 
and certainly there is no lack of Indian students who, without the induce
ment of a scholarship, visit this country in order to study the first two of 
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these subjects. Engineerin~ is not mentioned amon~ the excluded subjects; 
you are, howe,-er, aware that Indian candidates present themselves in 
considerable numbers for entry to the Coopers Hill College, while the 
engineering Colleges in India are, I presume, capable of giving instruction 
of a high class in that l'1ubjE'ct. 

7. I shall be ready, with thE' advice of the Board of Education, to 
undertake the selection of the course of technological study best fitted to 
the needs of any particular scholar. Yom Excellency will observe that the 
Board. in the concluding paragraph of their letter, ask that they may, in 
any case in which their advice is desired, be furnished with full particulars 
as to the past educational experience and future requirements of each 
scholarship-holder. Should any student elect to pursue his studies on the 
Continent or in America, it would probably be found possible to obtain from 
the head of the instit.ution where he is studying a periodical report on his 
progress and condtwt; but no more extended sllpervisiun by thIS OJIice 
would in sllch a case be practicablE', and I should hope that the pelbons 
helected for the scholarships would ordinarily be of such formed character 
and habits, and of such an age, that detailed tutelage wonld III their case be 
unnecessary. 

Sir, 

I have the honour to be, 
My Lord, 

Your Lordship's most obedient humble Servant, 
(Signed) GEORGE HAmLTox. 

ENCLOSURES. 

Enclosure Xo. 1. 

India Office to Board of Education. 

J. and P. 2392!0~. India Office, 
25th February 1903. 

I am directed by Lord George Hamilton to enclose, for the infor
mation of the Board of Education, a 

• No.8, dated the 9th October 1902, copy of a Despatch: which has been 
l\ lth enclosures . 

recClved from the Governm'ent of 
India, prop(lsing the establishment of ten scholarships annually for natives 
of India who may desire to pursue technical studies in Great Britain or 
other European countries. 

It will be seen that the Government of India, while. contemplating that 
the particular industry to be studied by a scholarship holder shall be deter
mined in J ndia by the Local Government before he is nominated, propose to 
leave to this Oflice the prescription of a course of study, with reference to 
the facilities for such studies existing in England and elsewhere. They 
propose also t.hat special arrangements should be made for the supervision 
of any students who may elect to pursue their studies on the Continent or in 
America. The value of the scholarships is fixed at 1001. a year, in addition 
to the fees payable to the institutions where the scholars will study, and 
travelling expenses. 

Lord George Hamilton would be much obliged if the Board of Education 
would fa\'"our him with their advice on the proposed scheme, and in par
ticular in l'egard to those points in it which are enumerated in the preceding 
pal a graph. There is not at present in this Department any official who 
could be made responsible for selecting a course of study for an Indian 
holding a technical scholarship, and his Lordship hopes that if the scheme 
is brought into operation he may count on the assistance of the Board of 
Education especially in this respect. 

It is understood that the system of deputing students to Europe for 
technical study has been adopted with much success by the Government 
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of Japan, and more recently by that I of Siam; and it is probable that the 
experience gained in these cases (if known to the Board of Education) 
would affbrd some criterion of the results which may be expected from the 
establishment of a similar scheme for natives of fudla. 

Lord George Hamilton would be glad to learn whether, in the opinion of 
the Board, an allowance of 100l. annually (in addition to fees and travellino
expenses) is likely to suffice ior the support of an Indian in this country 
while undergoing a course of study. 

r1'he Secretary, 
Board of Education. 

Enclosure No.2. 

I have, &c., 
HORACE W ALI'ULE. 

Board of Education to India Office. 

Sir, 
Whitehall, London, S.W., 

21st April 1903. 
In reply to Sir H. Walpole'S letter of February 25th, I am directed 

by the Board of Education to state that they regard the proposed 
establishment of ten annual travelling scholall:;hips 'for natives of India 
who shall punme technological studies in Great Britain or some other 
Western country as likely to prove of benefit to Indian industrY and 
education. • 

The Board Dote that the Government of India in their Despatch of 
October 1902 contemplate cases in which the scholar will elect to pursue his 
studies in America, while in your letter of 25th February last the sphere 01 
study is limited to Great Britain or other European countries. If this 
discrepancy is due to inadvertence, the Board would take this opportunity 
of saymg that in their opinion some of the scholars might derive special 
advantage from a course of study in America supplementing a period of 
residence in Europe. ' 

If requested by the Secretary of State for India, the Board of Education, 
though unable to undertake responsibility for the personal supervision of 
the students, will be happy to give such advice as is within thei!· compe

. tence, from time to time, as to the course of technological study best fitted 
to the needs of any particular scholar. 

In reply to the question of the Secretary of State as to the sufficiency of 
the proposed annual allowance, the Board are of opinion that lOOt annually 
(in addItion to fees and travelling expenses) would Dot be adequate to the 
student's needs, and they believe that this view is confirmed by the experi
ence of those who have organised similar scholarship-systems for the 
Governments of Japan and Siam, but, of course, much would depend on 
the social status of the scholars and on the country to which they were 
sent. 

In this connection the Board of Education would be glad to receive more 
precise infOl·mation as to the exact educational standing of the proposed 
scholarship holders. The Board are at present not clear whether it is con
templated that these scholars should pursue technical studies of the highest 
grade, or of an intermediate character, or whether they might even be of 
artizan rank j but it is presumed that the reference is to the needs of the 
first two classes. In any case in which the Board .might be c~ed Up~)ll to 
advise with,regard to any student they would deSIre to be furnIshed WIth a 
IStatement of his past educational experience and future requirements. 

The Under Secretary of State 
for India. 

I have, &c., 
ROBERT L.' MORANT. 



,ApPENDIX l. 

No.3. 

Extract from Despatch from Government of India to Secretary of State, 
No. 18, dated 11th August 1904. 

75 

We have the honour to refer to the correspondence ending with the 
Despatch No. 65 (Public), dated the 29th May 1903, in which your prede
cessor intimated his general approval of the proposals made by the 
Government of Lord Curzon to award State technical scholarships to qualified 
natives of India who might desire to pursue technical studies connected with 
some particular branch of industry in Great Britain or other Western 
countries. . 

2. Mter considering Lord George Hamilton's Despatch, Lord Curzon's 
Government published a copy of the correspondence for general information. 
At the same time they explained to Local Governments the conditions under 
which they desired to introduce the scheme; they intimated that the textile 
industry in Bombay and the mining industry in Bengal appeared to offer the 
most favourable fields for the initiation of the experiment; and they stated 
that they would be glad to consider any suggestion which the Local Govern
ments might have to offer for the establishment of a technical scholarship in 
any other branch of industry which could thereby be developed, if a suitable 
candidate could be found. In vieW of the doubts expressed by the Board of 
Education and your predecessor as to the adequacy of the scholarships of 
1001. originally proposed, the Government of Lord Curzon raised their value 
to 150l. a year, exclusive of the fees payable at the institutions at which the 
scholars might study, ann of travelling expenses. 

Enclosure to Government of India Despatch No. 18, 
dated 11th August 1~)04. 

Circular Letter from Government of Indi~\ to Local Governments, 
Nos. 565-570, dated 21st September 1903. 

I am directed to forward, for 

• l>e;;patch to the Secretary of State, 
X 0 8, dated the 9th October 1902 

Despatch from the Secretary of State, 
No 65, dated the 29th May 1903, and 
enclosure 

the information of the Governments of 
Madras, Bombay, &c., a copy of the 
papers noted on the margin,-:! regard
ing the institution of State technical 
scholarships to enable natives of India 
to pursue a course of study in Great 
Britain or other \Ve;;tern countries. 

2. In view of the doubts expressed by the Board of Education and the 
Secretary of State as to the sufficiency of the proposed amount of the scholar
ships, the Government of India think that it would be well to fix their vahle 
at 150Z a year. As has been pointed out, however, the question depends 
largely upon the status of the scholar, and on the country to which he 
proceeds for study: and if in any particular case the Local Government 
regards the sum now named as insufficient, the Governor-General in Council 
will be prepared to consider proposals for increasing it. 

3. Instead of announcing the intention to award a definite number of 
scholarships annually, the Government of India agree with the Secretary of 
State that it will for the present suffice to intimate the readiness of Govern
ment to give a scholarship or scholarships if promising and well-qualified 
candidates present themselves in some particular branch of industry. They 
further accept His I.ordship's suggestion that engineering should be excluded 
from the scope of the proposals. . 

4. Subject to the foregoing modifications, the Despatch of 9th October 
1902 to the Secretary of State indicates the conditions under which the 
Government of India desire to introduce experimentally a scheme of technical 
scholarships. The information now before them suggests that the textile 
industry in Bombay and the mining industry in Bengal will be found to offer 
the most favourable fields for the initiation of th~ e):periment. . 

K4 
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The. GoverD;ment of India will, however, be glad to consider any 
suggestIOns WhICh the Governments of Madras, Bombay, &c., may have to 
offer for the esta b1i:;.hment of a technical scholarship in any other branch of 
industry which can thereby be developed, if a suitable candidate can be 
found. 

No.4. 

Despatch from the Secretary of State for India, No. 138 (Public), to His 
Excellency the Hight Honourable the Governor-General of India in 
Council, dated 8th October 1009. 

My LORD, 

I desire to address Your ExcAlency in Cuuncil on the quehtion of the 
employment on their return to India of young Indians who IJave been 
granted technical scholarships by Your Excellency's Government for the 
study of various branches of technical education ill this COllntrv. )Iy 
attention has been -called to the general question by the particular ·case ~f 

>It Letter from :Mr. A. Bose, dated 25th ~h. Asok Bose, a copy of correspon-
Jul,r 1909. dencer

:! with whom 1 forward for the 
Letter to dltto, dated 19th Angust information and consideration of vour 

1909. N' t d Government; but there have been "four 
( ot pnn e .) other cases in which students who have 

received scholarships for the study of mining have applied for appointment 
under Government on the termination of the scholarship. The names of the 
four applic~nts are N. D. Daro, II. C. Read, A. M. ~en, and C. Fox; the 
first-named alone received an appointment, namely, in the Geological 
Survey. 

2. Other cases of holders of technical scholarohips have also occurred 
in which the &tudent has appeared to think that the fact that he has been 
assisted by Government in obtaining technical instruction, constitutes a 
reason why Government should provide him with employment on his return 
to India. 

:3. The notification issued by the Government of Bengal, of which a copy 
was sent to me with your Despatch No. 18, dated 11th August 1904, 
announcing the grant of these scholarships, for one of whieh Mr. Bose was 
selected. deals with the subject of returned scholars in paragraph 11, and 
is so worded as to leave the scholar under the impression that jf he fails to 
secure suitable private employ, Government would be glad of his services. 
It is plainly impossible to find Government employment for all such returned 
scholars, and I commend it to your consideration whether these notifications 
should not make clear to such scholars that they must generally depend 
upon their own exertions to make their living on their return to India, and 
must not ordinarily expect to be taken into Government service. 

4. If this is not done, there appeats to be a risk that a sense of grievance 
may be created, and that the expenditure involved in the grant of these 
scholarships may prove to be unprofitable. 

I have the honour to be, 
1fy Lord, 

Your Lordship's most obedient humble Servant, 
(Signed) MOR,l.EY OF BLACKBURN. 

No.5. 

Extract from Despatch from Government of India to Secretary of State, 
No. 18, dated 26th May 1910. 

We have the honour to forward for Your Lordship's information a 
copy of the papers noted in the attached list of enclosures regar.ding the ~ant 
of State technical scliolarships to certain candidates in the Umted Provlllces. 
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2. With regard to the subjects mentioned in paragraph 2 of the letter 
from the Government of the United PI'ovinces, dated the 12th April 1910, 
we have already asked Your Lordship for information as to the faci1ities 
available in certain countries for instruction in these subjects in our 
Educational Despatch No.4, dated the 24th February 1910. 

3. The Government of the United Provinces has also raised the question 
whether mechanical engineering should be excluded from the scope of the 
proposals for technical scholarships. Engineering was originally so excluded 
for the reasons stated in paragraph 6 of Lord George Hamilton's Despatch 
No. 65 (Public), dated the 29th .May 1903. But having regard to the 
referencE' to Coopers Hill College in that despatch, it would appear that the 
intention was merely to exclude civil engineering, a subject for the teaching 
of which there \V'as then and is now ample provision in India. In view of 
the representation now submitted by the United Provinces Government we 
are disposed to think that electrical and mechanical enginE'ermg should be 
considered as falling within the scope of the technical scholarship scheme. 
Provision for instruction in these subjects is not so advanced in India as 
in the case of civil engineering, while the demand for qualified electrical 
and mechanical engineers to take charge of factories and works is steadily 
on the increase. We have already, as intimated in our Educational 
Del:>patch No. 16, dated the 10th June 1909, awarded a scholarship ill 
electrical engiueering to a candidate from the Bombay Presidency, and we 
see no ohjection to the grant of scholarships in mechanical engmeermg to 
the two candIdates who are now recommended by the United Provinces 
Government. 

Extract from Letter from the Govf>rnment of the United Provinces to the 
Government of India (Home Department), No. 368, dated 12th April 
1910 (Enclosure 1 to Government of India Despatch No. ]8, dated 
~6th :May 1910). 

With reference to Mr. Fell's Letter No. ]003, dated the 30th November 
1907, I am directed to forward the recommendatIOns of the Lieutenant
Governor for the grant of technical scholarships in the year 1910-11 to 
enable candidates to study a selected industry in England. 

2. In accordance with the usual practice the Upper India Chamber of 
Commerce and Commissioners of Divi:;,ions were consulted as to the 
indm;tries to be selected, and on a consideration of the replies received 
applications were invited by advertisement in the papers for scholarships in 
the following subjects :-

(i) extraction of alkalis; 
(ii) manufacture of cane sugar by machinery; 

(iii) manufacture of vegetable oils; 
(iv) wool dyeing; 
(v) mechanical engineering. 

The Lieutenant-Governor was adviRed, however, that a candidate could 
not obtain the fllll benefit of instruction in the technology of sugar by 
studying in England. A reference was therefore made to the Government 
of India in my Lett.er No. 1730, dated the 16th November 1909, enquiring 
whether scholarships could be made tenable in Java, and as the que;;tion is 
still uncleI' the consideration of the Secretary of State it is clear that the 
gIant of a scholarship in this subject roUbt be held over for the present; 
the result is one which His Honour regrets as the industry is one of the 
greatest importance in this province, and a study of improved methods is 
urgently required. He hopes, however, to be permitted to nominate a 
cancliclate next year. In the same letter enquiry was made also whether a 
course of instruction w0111d be available in extraction of alkalis, manufacture 
of vegetable oils, ancl wool dyeing; a reply to this enquiry has not yet been 
received, and His Honour would therefore have some hesitation in recom
mending the grant of a scholarship in any of these &ubjects. Apart from 
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this, however, haying considered both the merits of the candidates 'Who have 
applied and the relative importance of the subjects they have selected, be is 
of opinion that his nominations should be given to men who are desirous of 
taking up mechanical engineering. He is not certain, I am to say, what. art> 
the intentions of the Government or India as regards scholarships in this 
subject, since it was intimated in Mr. Marris's Letter No. 566, dated the 
21st September 1903, that th(\y had accepted the suggestion of the Secretary 
of State that engineering should be excluded from the scope of the proposals 
for technic.lI scholarships. He understands, however, that a scholarship in 
electrical and mechanical engineering was sanctioned last year in the Bombay 
Presidency, and he desires strongly to urge the need for similar scholarships 
in this province. A new spirit of industrial enterprise is showing itself 
alllong the people, and various factories and 'Works are being started in 
which large sums of capital are invested. But the promoters labour under 
the disadvantage that they can find among their own people no one equipped 
with the expert knowledge that is necessary for the running of a large 
concern, such as a spinning mill, and they have to employ outsiders. The 
province, indeed, appears to be singularly weak in mechanical engineering, 
so much so that when the executive committee of the united Provinces 
Exhibition desired to get a mechanical engineer they were unable to do so. 
It is true, no doubt, that civil engineering is amply provided for in India, 
but instruction in electrical and mechanical engin{'('ring is not t qually 
satisfactory. It would be of the greatest advantage to the nascent illdu::.tries 
of this province to have men who belong to the province and who would 
naturally seek their career in it, trained in the latest practice in thi:; subje\:t 
at home; a good supply of engineers may, indeed, be considered a preli
minary essential to any industrial advance since there is scarcely an indu~try 
in which their services are not required, and His Honour believes that next 
to sugar mechanical engineering is the most important branch of study that 
needs encouragement at the present time. 
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EXTRACTS froID Fifth Quinquennial Review of the Progress of Education 
in India, 1902-7. 

19 

The following extract from the reply of the :1ladras ChambE!r of Commerce 
indicates the nature uf the difficulties which they detected :-" The Chamber 
" understands that manufacturing industries are what Government have 
.. chiefly in mind, and if it is only in that dilection that encouragement 
"by the grant of scholarships is proposed, the Chamber fears that the 
" difficulty you mention of attracting suitable native candidates for them 
" will pro\'e insurmountable. The reasons are that practically all manu
" facturing industries in India are at present run by Europeans, and 
"they, when requiring men with expert knowledge for responsible posts 
" (such aH an eX-bcholarship holder would naturally aspire to), would almost 
" certainly prefer to employ a European, whose capacity and general reliability 
"they could better form an opinion of. Natives doubtless realise this, so 
" those of a clabs and with the education, ability and energy to qualify for 
"technical scholan;hips are scarcely likely to care to enter on a career WIth 
" no very promising or assured prospects for them in it." 

The Chamber of Commerce for Upper India appointed a Committee 
and arrived at negative conclusions, which are expressed in the following 
l'emarks:-

"The Committee ha\'e been assisted in their deliberatidns with the views 
heM by a comprehensh·e range of industries, and, though diversity of 
opinion was to be expected in regard to a question possessing such different 
bearings when viewed from the standpoint of the various classes of 
producers, the Committee feel that certain well-defined objections to the 
Government of India's proposals are shared by the great majority of those 
interested in production on a large scale by means of extensive labour
saving machinery. I am to represent in the first place, that so far as 
the organised industries of these provinces are concerned, it is not thought 
that specially trained scholars, who have undergone such a course of studies 
as is contemplated by the Government of India's scheme, would be of any 
material value, These students would presumably expect to be installed 
in positions of trust and importance, and as it is not considered that it 
would be possible for them in the time at their disposal to gain more than 
a limited and circumscribed acquaintance with the practical details of the 
particular industries they had selected for their studies, it would be 
extremely doubtful that the heads of important concerns would regard 
them as qualified to replace European experts, possessing years of practical 
experience, in the more responsible appointments, On the other hand, the 
very fact of their being favoured by such special selection at the hands of 
Government as is indicated in the memorandum under consideration would 
be calculated to render them unfitted in their own. estimation for the more 
subordinate positions in mills and factories. 

" As to the ,alue of such students as instructors in technical schools, the 
Committee does not feel itself competent to pronounce an opinion: but in 
the case of what may be termed the major industries, the knowledge gained 
by a thorough training in a factory working under Eastern conditions would 
seem to provide a very much more useful preparatory course than the 
superficial instruction which a scholar would be likely to recei,e in foreign 
countries. In the present position of the local manufacturing industries it 
is not experts or highly qualified men with a knowledge of the technique of 
their trades that are difhcult to obtain, but a more plentiful supply of the 
crude material from which to select the ordinary rank and file of operati,es 
and the improvement of the standard of intelligence and manual skill 
amoDgst those operatives." 

~ ~ . . . ~ 
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The Governments, however, persevered in giving effect to the scheme. 
In Al"adras it 'vas reported that there were a largp number of native 
industries, but very few of them were appropriate for selection, as the 
majority were not ~usceptible of being' organised on a considerable scale. 
Amongst others which were passed in review were the tradp in gold lace 
which is imported up to the value of 10 or Ifllakhs per annum from France ~ 
metal plate work; pottery and brick manufacture; textile industries 
induding cotton spinning. dyeing, machine loom weaving, and han(i 
weaving, mining which, however, except for mica in Nellore IS entirely in 
the hands of Europpan syndicates; glass making; and the manufacture of 
sulphuric acid, the demand for which in the :Madras I)residency was said to 
average about 90 tOllS per annum. After careful consideration· the Govern
ment came to the conchlsion that first scholarships might l)e most 
advantageously assigned in connection with the study of industtial chemistry 
in one or more of its branches, and with the tanning industry. Govelllment 
therefore invited applications in January (gOG for scholar&hips in thebe 
subjects. Although industrial chemistry and tanning represented the 
deliberate choice of the-Madras Government, before suitable candidates could 
be found in these, an opportunity occurred to nominate a scholar to study 
weaving, and thIS was accordingly the subject of the first State technical 
SCholarship instituted in Madras. A scholar 39 years of age, who was 
weavmg master in the Coiffibatore jail, was sent to Manchester to study the 
various types of hand looms for dealing with silk,·cotton. and other fibres, 
and the means to be employed to secure the best preparation of warps for 
hand looms. The occupation of cotton weaving, spinning, and dyeing 
maintains about It million persons in 'Madras, and a hand loom factory' 
for the teaching of improved methods has recently been started by. the 
Government of ~dras at Salem . 

. In Bombay, it was the unanimous opinion of the authorities consulted 
that the first scholarships ought to be given in connection with the textile 
industry. Contrary to the experience in sume other provinces, it wa'> 
found that a European firm, that of Messrs. Wallace & Co., Bombay, had 
shown sufficient faith in the technical training of Indian employes to send 
home a Hindu, employed at their mill at Sholapur, to go through the textile 
industry course at the Mamhester School of Technology. It wa!> settled 
that one of the State technical scholarships should be awarded to a can
dIdate who was willIng to go through tbe course of textile industry at 
Manchester, Leeds, or Bradford. There was some difference of opinion as 
to the precise direction which it would be best to give to the beconu 
scholarship. Hand block printing had been suggested as the subject 
of study, and it. seemed that there was a considerable opening for the 
improvement of this industry, if developed on proper and scientific lines, 
in GUJerat; but it was doubtful whether a scholar could obtain training in it 
in Europe. It was agreed, however, that if a student were trained a:; a 
text.ile chemist he would acquirp knowledge which might enable the hand
printers of this country to regain the position they once held as producers of 
printed faorics with colours of exceptional brilliancy and enduranc~. The 
Government of Bombay therefore decided that the second scholarship should 
be offered for a course of textile study, with special reference to chemistry 
in its application to textile requirements, and especially to the printing of 
textile fabrics, with the special object of improving the hand methous now 
followed in the villages and towns of the Bombay Presidency. 

Of the candidates who applied for the scholarships, five were found to be 
fully qualified, and it was decided to awald three scholarships instead of 
two. Th.e three scholars sailed for England in :May 1905 and were entered 
at the Municipal School of Technology at Manchester. 

In Bengal the proposal that mining should be the subject of the first 
scholarships was received with general consent; and the Indian Mining 
Association added the suggestion that electrical engineering should form 
one of the subjects to be taken up by the mining students. The need for a 
further supply of trained men to be employed in connection with mines 
has been recognised by the publication of rules nnder the Indian Mines 
Act 1901. The scholarships were widely advertised, and of the applicants 
£oUl~ were chosen and sailed to England in September 1904 to enter upon a 
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course for the diploma in mining at the Birmingham Univerf>ity. The 
course there is three years, and the scholarships were to be capable of 
extemion to three years if satisfactory progress was made. In. the i);lext 
year, 1905, two more scholars ~ere selected in a simi1~I. way for the coarse 
in mining at the Birmingham (niver:,ity. 

In the United Provinces, where the Chamber of: Commerce held the 
unfavuurable opinion already quoted aA to the prospects of the scholarship 
scheme, the Government made very iull enquiries, which, however, turned 
out to be fruitless, for an inuu~try for the :,upport of which a scholarship 
mj(Tht suitablv be given. The fir!"t sugge&tlons tentatively made were 
th<;t the indigenous industries which might be helped by a f>cholar~hip 
were:- (1) gh~e and butter making, (2) Augar refining, (3) brass work. As 
reO'unJs the first of these, it was reported that although there 111Ight be a 
cr~~d deal of scope for a lllan who devoted his life to the chemical 
~nvt'stjgation of fatty matters to improve the ghee industry, it was unlikely 
eIther that the necessary training could be obtained out of India, or that 
ghef' factories on a large scale would be established. Butter making was 
considerell an unsuitable industry in which to train an expert, because 
uf the monopoly of this trade by the :Military 1 )epartment. Sugar refining 
was also reported to be an industry in which it was unlikely that large 
factories would be started with the aid of local capital. Inquiries WIth the 
hrass-work trade did not reveal sufficient positive grounds for expecting 
that the institution of a scholarship in it would be a success. The proposal 
to instItute technical scholarships in the United Provinces was therefore 
postponed. In the year 1906 two natives of Benares asked for scholarships 
to enable them to continue technical training which they bad already begun, 
one in the subject of silk weaving, and the other in tbat of glass making. 
An exception was made to the rules which require that the subject in which 
the scholarship is to be given is to be selected by the local Governments, and 
that applications for candidates are to be invited with the widest pub~icitr, 
and scholarships were promised to these two men. 

In the Punjab many suggestions were made by those whom the 
Government consulted. Some of these pointed to existing industries carried 
on by natives and capable of improvement by an application of more 
scientific methods, while others pointed to trades which might be called 
into existence if the necessary capital and knowledge were forthcoming. 
Prominence was given to the fact that many hides are exported frOID the 
Punjab, and re-imported when tanned and dyed; and it was stated that 
of the natives who are engaged in the trade in hides some are possessed of 
large capital. Pottery was also recommended as an industry to be encouraged 
by a f>cholarship. Mr. Percy Brown, the Principal of the Mayo School of 
Art, Lahore, calling attention to the passage in the report of Colonel 
Clibborn's Committee on Industrial Schools, in which they recommended 
the establishment of an institute for pottery at Delhi, and remarked upon 
the bad quality of Indian pottery owing to the ignorance of the most suitable 
clays, and the imperfect kilns in use, and the prevailing ignorance of tbe 
use of glazes, wrote :-" The above indicates mainly that an experImental 
" institute is required; but it also points out the important fact that an 
"industry employing a large number of workpeople is waiting to be 
" improved by the introduction of an expert. Delhi is shown as being the 
"centre of the craft, but Mooltan has been omitted, and here some of the 
" finest glazing of the country is made. The preparation of tiles, plain 
" and glazed, for walls and floor, is also an industry of the future, and, in 
" fact, there is no limit to the list of useful and artistic articles which may 
" be made of terra-cotta. I think it may be accepted that pottery chinaware 
" will well repay development in the Punjab. As an ancient art, it must 
" have emploYf'd many thousands of hands; the remains ot the mosaic tile 
" work and terra-cotta decoration on old buildings all over the province testify 
"to this, and with encouragement ther", is every possibility of it becoming 
" .ln important craft of the iuture." 

Metal in various forms was also mentioned as an industry likely to be 
improved by the increase of expert knowledge. Under this heading were 
mentioned the trade in despatch boxes at Sialkot and Mooltan, surgical 
instruments at Sialkot, cutlery and steel work generally; the manufacture of 
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brasF and bell-metal utensils, and iron foundries. It was stated that inferior 
meta.l was in use, and that the bazaar methods of casting and moulding 
were very crude and the instruments very primitive; and there was room 
for ,more or less improvement in every branch of this important craft. 

IOther subjects mentioned were glassware. manufacture of articles from 
thl_ bones of animals (e.g. buttons), boiler-making, calico printing, dyeill(l' 
and bleaching, sugar industry, cotton and flour mills. 0 

, The Local Government decided that of all the industries mentioned, 
those which might be developed with advantage by the help of scholarshir;s 

. were tanning, metal work, and pottery. 
Two scholars nips were allotted to the Punja.b, and the Local Government 

decided to invite applications for scholarships in- tanning and metal work. 
The best of the candidates for the tanning scholarship had received no 
instruction in science, his school career having extended only as far as the 
middle school examination. Inquiries were made in England whether it 
would be useful for such a candidate to proceed there for the purpose of 
technical training, but the reply was unfavourable. Consequently no 
scholarship for tanning was awarded in the Ptinjab. A suitable candidate 
was found for the study of metal work, and a scholarship was awarded 
to him. 

Burma saw no opening for the technical scholars and no means of 
obtaining a suitable candidate. The Local Government considered whethp-r 
a scholarship might be offered for training an analytic chemist for the 
purposes of the petroleum industry, but came to the conclusion that a native 
of the province so trained would be unlikely to obtain remunerative 
employment in Burma. 

In the Central Provinces, where the prospectors for minerals ha,'e been 
active and successful, the promised growth of the coal, iron and manganese 
industries were sufficient to justify a demand for a technical scholarship. 
The other industries examined were the culture and manufacture of tussah 
silk, dyeing, tanning, hand weaving, oil pressing, mining. Tussah silk and 
dyeing were set on one side because the Local Government considered that 
they were in a primitive condition, which called, not for the modE-rate amount 
of expert knowledge which a technical scholar might be expecte4 to apply, 
but for an original investigator of high scientific training and faculty. 
Tanning, hand weaving and oil pressing, on 'the other hand, were not 
pursued in anyone place upon a large enough scale to give prospect of 
t.he profitable employment of a scholar. • . 

Assam saw no opening for the award of a techmcal scholar&hlp. 
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STATEMENT showing the various Subjects for the study of which Government Technical Scholarships have been awarded, together with the 
Universities or other Institutions at which the training has been, or is now being, carried out. 

SUBJECT OF STUDY. -
Soap-making Pla.ce of Tl'ainmg. Electrical Mining and Engineering Totals. 

Textile In. and Manufactu1'6 Leather and Chemistry Sugar 
d ustries, &0. Mechanical MmlDg Metallurgy. of Alkahs. Industry. of Ods, Industry. Pottery. and SaDltary 

Engineenng. Fats, &e Science. . 

I 
I . 

Engmeering 
I --I 

I Manchester University 2 
I · · - - - - - - - - - 2 I Manchesler School of Technology · 24· 2 - - - - I - 1 - - 27 I 

. 
BU'Dlingham University - .. - 1 16 2 - - - - - I - 19 

Leeds University - - - - - - - 2 - - - I - 2 

Liverpool University . · - - - - 1 - - - - It 2 

Berlin University . - - - - 1 - - - - - ... 1 

City and Guilds (Engineering) College - 1 - - - - - - - - 1 

London School of Mines · - - - 1 - - - - - - - 1 

Leathersellers Company's College · - - - - - 3 - - - - 3 

Faraday House . . · - 3 - - - - - - - - 3 

Battersea Polytechnic . · - - - - - - 1 - - - 1 

Dr. Lewkowitsch's Laboratory · - - - - - - 1 - - - 1 
I 

West Indies . · · - - - - - - - 1 

I 
- - 1 . • 

Pilkinton's Tile and Pottery Company - - - - - - - - 1 - 1 

Totals . · 24 7 19 3 1 5 2 2 I 1 I 1 65t . 
---

• One of these students was transferred to l'tcole Superleure de Lyons at the eXp,ratIOn of the first year of his scholarship. 
t Tills student afterwards spent one year at London U mverslty studying Samtary Smence . 
t Mr Dar11, who was sent to Canada for the study of Mmelal Prospectmg, 1S not included m th,S total. 
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INDIAN G OVER~MEN'r TECHNICAL SCHOLARS. 
-----

Expenditure On 
I Year ending 31st March. 

1 1905. 1906 1!}07 1908 1909. 

------------------------~------Ir_------------7_---- -----

Stipends 

Travelling expenses • 

Pas"age~ to India 

Univer&ity and college fees, &c 

Fees for practical WOJ k 

£ 8 d. 
292 14 1 

18 9 8 

800 

£ 8 d. 
1,124 15 "'2 

38 13 6 

£, 8 d. 
, 1,631 19 6 

101 17 3 

£, s a 
2,732 '1 9 

96 9 10 

140 16 0 

.1 2 

1910 1911 1912 

£ s. d. £ $ d. £, s. d. 
4,289 13/1 4,397 17 4 4,165 5 4 

517 .7 0 426 16 1 403 16 6 

209 0 0 367 9 4 322 6 0 

1,131 11 3t 942 7 10§ 758 15 7 

85 5 1 401 13 0 
I 

Othel expenditure 

Total expenditure 
---I· 

71 9 .0 i 
1 5 0 . 

I 
150 68 7 OU I 

319 3 9 1,353 13 8 6,220 -5-4"T6,221 0 8 
I 

16,i2(35) 
Number of scholars 4 \ ---;-~I -14- i 25 I 30 3:> 41 I 39 

Average expenditure per scholar £ 79 15 11 I 135 7 4 14816 8 149 4 2 I 154 8 0 177 14 5 151 14 8 I 156 18 6 

N.B -It will he notetl that, although the stipend payable to each student is 150/. pel' annum, the averag"t' CO!;t per btudent (!Deluding expell~eR of journeys, fel's for practical 
trallllllg. &c), seldom llSCS above that fig-ure. TIllS is bccause in certain cases (when the Rchoiarsiup IS ahout to expne soou after the beginning of a finanClal year, or has only 
JUbt hCl'n gllllltcd t(mards the end of it) the payments shown in thiS statement include only one or two, lIl~tead of the full fOlll', qUluteIly lllstalmellts of the I>tipcnd 

• ~ Grant to lIfr I K KIItlI fnr draWing instruments = 51 t Grallt to lIfr Abdul Hafiz towar,h co.t of puLII""lng theSIS for D 1'c degree = 201. 
I Giant to Mr AbdullIan. fOI pnrchaoe of microscope = :l:;1 : Inchll} .... 13;1. 1&. 3d paul to Dr 1 • .,wkowltAch on aLC,lUnt of lIfr Menon. 

~ jnclud"8 IHI 17. 6</ pal<\ to PI r.pwkowltsch on ""collnt of Mr Menon 
II IlIcllld"." "p<,u,,1 gll",t of :;01 t" lIfr Obaldullah to enabl" hlnl to remam at Dlrmlngham till the ('"d c.f tht' 1'0 •• 1011 III order to t .. l.o IllS MS., d"gll'c 
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APPENDIX V. 

Statement relating to Government of India 

Technical Scholars (1904-1912). 
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Statement relating to Goycrnmcnt \l·~i 
--------.-----~------ ------ - - --- ------- ----

Name, Age Province, 

and Year of N ommatlon. 

1. 

Mehta, P N 
27 years. 
Bombay 

1904 

2. 

Pathak, V. T 
28 yeal'b 
Bombay 

1904, 

3 

Hoogewerf. E 
29 years 
Bombay. 

1904. 

Status or Caste, Father's Name 

and Profession (If known). 

How selected. 

Parsi. Native of Navsari 
in Gaekwar's territory 
Bombay Presidency. 
Father was a Weavmg 
Master In tbe New 
Great Eastern Spinning 
and Weaving MIlls, 
Byculla 

Applied in response to. a 
Government notIficatIOn. 
Selected by the DITector 
of Public Instruction 

Caste-Brahman. NatIve 
of Sanganner, DIstnct 
Ahmednagar 

Apphed In response to a 
Government notIficatIOn 
Selected by the Director 
of Public Instruction. 

DomiCIled Emopean. 
A natIve of Bel
gaum. Father-E. H 
Hoogewerf, Headmaster, 
Sirdal"s HIgh School, i 
Belgaum. 

Apphed in response to a 
Government notification 
Selected by the Drrector 
of Publil} InstructIOn. 

PartIculars of IndIan Educatlon 

(IDoludJl,g Practical TraIDIDg, If &ny). 

Educated at Bombay Victoria. 
Jubilee TechDlcal InstItute; 
L T.M. (LicentIate of Textile 
Manufacture) of Bombay and 
Lord Reay Gold Medallist. 

Held 1st ClaRs CIty and Guilds 
Certificate ill Cotto}n Weavmg 
and Spinning. , 

Had been engaged In Indian 
weaving nulls for several 
years, and was employed in 
the Colaba Land and MIlls 
Company as WeaVIng Master 
on Rs. 250 at time of nomina
tIOn. 

L.T..'M. and Gold Medallist of 
Bombay Institute. 

Had been engaged in textile 
mdustry ill IndIa for some 
years, and was employed as 
'Veaving Master on Rs 125 
in the Pulgaon Mills at time 
of nominatIOn. 

LT.M. and L.1LK of Bombay 
Techmcal InRtItute, and beld 
2nd Class Certificate under 
the Boilers Act Considerable 
expenence m IndIan mills, 
and was Assistant and Mer
cantile Traveller on Rs 25()' 
and travelling expenses to I 
Messrs. Greaves, Cotton, & I 
Co., textile machinery agents, 
at time of ommatIOD. I 

SubJect a.nd reriod of 

Schola.rshlp 

College or Unlvennty 

8elected. 

'l'exhle industry 
Two years. 
Manchester School 

Technology. 

~ 

Textile study with 8peclIIII, 
referen<!e to chemIHh~I-' 
in its I1pnhrahon fA,! 
textIle req~lrementl!. I'· 

Two years; extended t< J 

three I 

Manchester School 0 1 
Technology 

Textile industry 
Two years. 
Manchester School 

Technology. 
o 
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India Technical Scholars (1904-1912). 

Particulars of 

Practical'I'raining. 

Vislted works of 
Meister Luciu8 
and Brunmg at 
Hochst on Main 
and other Con
tinental works 
during two 
vacations. 

-

Distine tiona acquired, 

atIon on return and Occnp 

to IndIa. 

the Certi. 
of the Uni· 

Obtained 
ficate 
versity 
cheste 
Diplom 
Schoo 
logy. 

of Man· 
r and the 

a of the 
Iof Techno-

urn to India Since ret 
has co 
inquiry 
a rep 
vernm 
tain as 
handlo 
try ; 
agent 
ing 
mater 
and s 
rials, a 

nducted an 
and issued 

ort for Go· 
ent on cer· 
peets of the 
om indus· 
is now an 
for bleach· 
machinery 

ials, yarns, 
izing mate· 
t Bombay. 

t take the 
a course 

- Did no 
Diplom 

Is now 
Seram 

Manager of 
pore Mills. 

Spent two months 
m the works of 
Messrs. Hatters
ley and Sons, 
Loom Machi
Illsts, &c, 
Keighley 

the Cerli-
of the Uni. 

Obtained 
ficate 
versity 
cheste 
Diplom 
Schoo 
logy. 

of Man. 
r and the 

a of the 
lof Techno-

Principal of Is now 
Seram 
ing In 

pore Weav-
stitllte. 

ExpendIture incurred np to 31st March 1912. 

PractICal 'I'lalDmg. 

'I'heoretical. 
Stipends. 'I'ra ve Ilmg I 

'I'raming. Expenses (me!ud. • 
ing Journeys I Preollum, &c 
to and from 

UmversitIes, &e) I 

I 

£ B. d. £ 8. d £ 8. d. £ s fl. 
358 19 3 45 2 0 76 19 5 Nil 

i I , 

450 0 0 6411 O. 38 12 4 Nil. 

360 10 3 4411 0, 6 2 6 Nil. 

87 

'I'otal 
I 
I 

I - - --

£ s. d. 
481 0 8 

543 3 4 

411 3 9 

I 
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Name, Age, ProvlUce, 

and Year of Nomlllailon. 

4 

Read, H, C -
~ years 
Bengal 

1904 

5. 

De, S C 
2.1 years. 
Bengal. 

1904. 

6. 

Hose, Asok 
20 yearR. 
Bengal. 

1904. 

7. 

Mazumdar, P.H. 
25 years 
Bengal. 

1904. 

ApPENDIX V. 

Statue or Caste, Father's Na.me 

and Profession (if known). 

How selected. 

A statutory native of India 
Applied m response to a I 

Governmeut notificatIon I 

published in the Calcutta I 

Gazette, and cIrculated I 

to the Chambers of Ccm
merce, the Managers of 
unportant mmes, and 
others conneC'ted with 
the industry. 

I Applied In response to a 
Government notIficatIOn 
published m the Calcutta 
Gazette, and circulated 
to the Chambers of Com
merce, the Managers of 
Important mines, and 
others connected with 
the industry. 

Father-P. N Bose, late 
of the Geological Survey 
of India, and owner of 
the West Baraboni Coal 
Company's Mme. 

Applied in response to a 
Government notificahon 
published in the Calcutta 
Gazette, and circulated 
to the Chambers of Com
merce, the Managers of 
important mines, and 
others connected Wlth 
the industry. 

Applied in response to a 
Government notification 
published in the Calcutta 
Gazette, and circulated 
to the Chambers of Com
merce, the Managers of 
important mines, and 
others connected with 
the industry. 

Pa.rticulara of Indian Education 

(lOcluding Practica.l Training, if any). 

Was educated at St. Paul's 
School, Darjeelmg, and 
passed F.A. exammation of 
Calcutta UniversIty 

Had been employed smcll 1899 
m Messrs Bird &., Co.'s col
lieries, and held the post of 
Assistant-in-Charge of the 
Kantapahari Colliery at time 
of nominatIOn. 

Passed Entrance examination of 
Calcutta University, and was 
trained at the Blhar School 
of EngineerlDg, where he 
obtaIned a SUI'vey Standard 
Cerbficate. Entered the ser
vice of the Blrbhum Coal 
Company as Mining Surveyor 
in 1901; and was employed 
in sunilar capacity by the 
Nandi Coal Company at time 
of nomination. 

Passed F A. examination of Cal
cutta University, and was 
studying for B.Bc degree at 
the Presidency College at time 
of nomination. 

Had received lIome practical 
and theoretical training in 
mining at hls father's mme. 

Passed Entrance ea::amination of 
Calcutta. Univel'llity. 

W QI reported to have gained 
some knowledg& of minmg by 
superintending the working 
of several mica. -:mines for five 
yean. 

SubJect and reriod of 

ScholarshIp. 

College or Uwvers.ity 

selected. 

Mining 
T\\ 0 yeRl's; ex tended to 

three. 
Birmingham University. 

Mining 
Two )eal'B; extended to 

th"ee 
Birmingham Cnirersity. 

Mining 
Two years; extended to 

three 
Birmingham Univel'Bity. 

llining 
Two yeal'B. 
Blrnungham 'C'niversity. 



I 
" 

Dlstmctions BC"luired, 
PartICulars of 

and Occupation on return 
PractIcal Traiuing. 

to Inwa. 

I 
, Spent three B.Sc. (Mining) 1.907 

months in Manager, Bhuskojori 
various mines, CollIery, Asansole. 
during Degree 
course 

Spent three B.Sc. (Mining) 1907 
months in Is now a Consultmg 
various mines, :M:ming Engineer. 
during Degree 
course 

Spent three B Sc. (Mining) 1908 
months in Investigated the 
various mines, mmeral resources 
during Degree and made a geo-
course logical survey of 

the Tippel'a State 
under the super-
vision of his father. 

Now deceased 

. . Joined the Bar -

ApPENDIX V. 

ExpendIture incurred np to 31st March 1912. 

I I 

I I 

I 
Practical TraJUJUg 

'" Stipends. Theoretical Travelling 
I Expenses (inclnd-

Trammg. iJUg Journeys Premium, &c 
to and from 

I UniversIties, &c.) 

I , 

£ 8. d. £ c. d £ II. d £ II d.1 
447 0 a 56 14 6 5 17 2 Nil , 

, I , 
I I I 

t i 
I 

I 
, 

450 0 0 57 4 6 , 15 5 6 I 3 3 0 
I I I 

\ 

t 

I 

450 0 0 5614 6 19 16 4 15 2 0 1 
I 

298 13 3 23 9 6 711 8 2 2 (I 

~ 

89 

Total 

£ B d 
509 12 1 

525 13 0 

541 12 10 

331 16 :> 



90 ApPENDIX V. 

Statu! or Caste, Father'. Name 
Name, Age, Province, 

and Profession (if known). 
and Year of Nomination. 

8. 

Daru,N. D. 

Fox, C. 

B~bay 
1905. 

9 

19 years. 
Bengal. 
1905 

10 

Sen, A. M. r· 
25 years. 
Bengal. 

1905. 

11. 

Mokadam, B. P. 
25 years 

Central ProvInces. 
1905. 

How selected. 

Applied through the Sec
retary of State. 

_ Father-Superintendent of 

I 
Jails, Jupur 

Recommended by the 
Principal of Sibpur 
College. 

Father-B. M. Sen, retired 
Headmaster of Dacca 
Collegiate School, Go
vernment Pensioner 

Recommended bv the 
Principal of 'S}bpur 
College. 

Selected on the recommen
dation of the Manager 
of the Warora Govern
ment Colliery 

Particulars of Indian Education 

(mcludlDg PractIcal Trainmg, If any). 

Subject and Period of 

Scholarsh,p. 

Colle!,.ot Univel'1l1ty 

eelected. 

• I Prospecting for minerals I 
in Ca.nada, under I 

Slbpur College, 1901--05 
Stood first for four successive 

years in the annual examma
tion of the Apprentice De
partment of the Civil Engi
neering College, Slbpur. 

Sibpur College, 1897-1902. 
Passed F.A. examination of 
Calcutta University and first 
examllla.tion in Engineering 
of Sibpur College. 

Had gone through a complete 
course of Analysis of Coal 
under Professor Tate; also 
trained in Practical Mmera
logy and Field Geology under 
Professor BrUhl. 

Matriculated Calcutta Univer
sity, 1900. 

Passed examination under 
Bombay Steam Boilers Act, 
1904. 

Served as Eng'lneering apprentice 
in W 11.1'01'11. Government Col
hery, also as Engineer in 
cotton glllning factory in 
Berar. 

I 

Geological Survey of 
Canada. 

I 

Mining - I 
Two yeaI'll ; extended nllle 

months 
Birmingham UniversIty. 

Mining 
Two years; extended 

nine months. 
Birmingham UniverSIty. I 

Mining 
Two years; extended to 

three 
Birmingham UniverSity. 



, 

PartICulars of 
DistinctIOns acqu ired. 

j 
and OccupatIon on 

Practical Trammg. 
to India 

----- - -- -- --

return 

I , 

enn-- I ~Bsi8tant Sup 
tendent, Geolo 
Survey of Inw 

gical 

i 
a. 

Spent one year 
in a coal mine 
as Assistant 
Ma nag e r, ' 
Overman, and \ 
Surveyor. I 

Had three 
months' prac
tical training 
in varIOUS 
mmes during 
vacatIOns. 

I 

I 
I 

i , 

DIploma of Minmg, 
1907. I 

B.Sc (Mining), 1908. ' 
Held appointment as ' 

Mining Lecturer 
at BirmIDgbam 
University. 

II!! now an Assistant 
Superinte n den t, 
Geological Survey 
of IndIa. 

B.Sc. and M Sc. 
(Mining), A M I.M.E. 
Now employed in the I 

Mysore Geological I 
Survey. I 

I 
I 

I 
I 

I 
I 

Spent 
months 

two Mining 
in 1910. 

various mIDes 
whIlst read
ing for DIp
loma. 

Is now an ASsI~tant 
in ~he Ballarpur ~ 
CollIery, Cenkal 
Provinr.eli. 

\ 

I-
I 

-

ApPENDIX V. 91 

ExpendIture IIIcurred up to 31st March 1912. 

I 
, PrlWti('al.Training. 

I -~ 

TheoretIcal 
Travelhng I Stipends. Total 

Trainmg Expenses (includ. 
Ing Journeys PremIUm, Ie 
to and from 

Umverslties, &c) 

£ /I d. I £ B. d. I £ B d. I £ s d. £ B. d. 
I 

No particulars avaIlable. 

I 
I 
: I 

I , 
: 
, 

, 
I I 

412 10 0 101 5 0 8 11 10 11 5 0 533 11 10 

412 10 0 I 84 9 6 11 14 5 16 3 0 525 6 11 

450 0 0 89 6 6 2 16 8 6 1& 0 548 16 2 

M4 
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Name. Age ProVlnoe. 

and Yea1 of Nomination. 

12. 

Dewal, G. N. 
39 lears. 
Madras. 

1906. 

13 

Saklatvala, B D. 
25 years 
Bombay. 

1906. 

14. 

Ray,M K 
23 years 
Bengal. 

1906. 

15. 

Ashcroft, C. E, 
25 years. 
Bengal. 

1906 

16. 

Chand, L. 
23 years. 
Benares, 

United ProvInces. 
1906. 

ApPENDlX V. 

StatuI or Caste, Father's Name 

and Profession (if known). 

How selected. 

Born a Brahmin, now a 
Brahmo 

Applied through the 
Government of Madras. 

Recommended by the 
Superintendent of Coim· 
batore Jau. 

Particulars.of Indian Education 

(includIng Practical Trainmg, If any). 

Studied for the Matriculation 
Examination of Bombay Uni· i 
versity, but abandoned his I 

studies in order to enter upon 
his profession. 

Served as Weaving Master 
at Coimbatore JaIl for eight 
years. 

Previously worked for eight 
years in Bombay mills as 
a jobber, sizer, and finisher. 

Subject &lid Period of 

ScholarshIp 

Colleg. or UniV .... ,t,. 
.elected. 

Textile industry. • 
Two ye&rs; extended to 

three. 
Manchester School of 

Technology. 

Caste-Parsi • 
Applied through the 'I 

Government of Bombay. 

Educated at St Xavier's C<lllege, Metallurgy 
Bombay, where he oPtained 'rwo Y"8.18. 
the degree of B Sc Was I Berlin UniverSIty. 

Recommended by the prine 
cipal of St. Xavier's 
College, Bombay. 

studying Met&llurgy at the i 
Royal Polytechnic at Charlot· , 
tenburg lD Berlin at the time I 
of nomination. 

\ 

\ I .. . . . I B Sc (Calcutta.) • • I Mining • • 
ApplIed in response to a Had acted a.s Assistant I Two yearl j extended to 

Government notificatIOn in the Laboratory of the three and a half. 
pubhshed in the Cal· Presidency College, and' Birmingham University. 
cutta Gazette and other was employed as Assistant to I 

papers. the Superintendent of the 
Apprentice Department of the 
Clyil Engineering College, 
SIbpur, at the time of nomi. I 

nation. 

Applied in response to a 
Government notIfication 
publIshed in the Cal- i 
cutta Gazette and other 
papers. 

Educated at La 
College. 

Had been engaged 
collieries. 

Martiniere 

at various 

• i Member of Agarwala Educated at Queen's College, 
family, connected with I Benares, and Government Col-
leliding sIlk merchants lege, Benares. 
and bankers. B A. (Allahabad), 1002. 

Applied In response to an M A (Allahabad), 1904. 
advertisement lD the Had worked for some months 
United PrOVInces wIth a Weaver. 
Gazette. 

Recommended by the Col
lector of Be lares. 

Mining • -
Twp years; extended for 

six months. 
Bll'Dlingham University. 

Silk Weavmg. - ! 
'fwo years; extended to , 

I three. 
Manchester School of, 

Technology 



I 
Particulars of 

Practical Trammg. 

ViSited various 
works in Eng-
land, Scotland, 
and Ireland, 
and spent one 
vacatIOn in the 
works of Mels-
ter LUCIUS and 
Bruning at 
Rochst - on-
Yam. 

- - -

'J'hree months' 
prac~ical tr!l'in-
mg m VarIOUS 
mines in Eng-
land and Swe-
den during va-
cations. 

iSpent two 
mon ths in 
vallOUS mmes 
during vaca-
tious. 

Vacahon work In 

England, Ger
many, and 
France. VIsited 
the works of 
the Bayer Com
pany at Elber
feld ; Meister 
LucIUS and 
Bruning at 
Rochst - on -
Main; and the 
Berhn Aniline 
Co. at Berlin. 

13063 

I 

I 

DIstinctions acquired, 

B.nd Occopation on return 

to IndIa. 

DId not take Diploma 
course. 

No informatIOn 
available as to 
present employ-
ment. 

I 
I 

Andrew CarnegIe 
Research Scholar, 
1907. 

D.Sc. (Berlin). 
Not yet returned to 

Iadia. Employed 
by the VanadIum 
Metal Co , Ltd, of 
U.S.A. 

B Sc. (~lining), Bir-
mingbam, Flrst 
Division. 

Is now Geologist on 
the staff of the 
Assam Oil Com-
pany, Limited. 

I 

Mining diploma. 
Was employed on 

return at the 
Murilidi Colliery, 
Mahoda, via 
Katras. 

Has since become a 
mine manager. 

B Sc. (Tech), 1909. I 
].I Sc. (Tech), for' 

research work. 
Invented electro-

glldmg machine. 
Appointed PrinClpal, 

Technical Insti
tute, Brindaban, 
United Provinces. 

ApPENDIX V. 93 

. 
Expenchture incurred up to 31st March 1912 

PractIcal Training 

Theoretical 
I 

Stipends. Travelling Total. 
Trammg Expenses (lUo)ud. 

lUg Journeys PremIUm, &0. 
to and from 

Umver8ltles, &c) 

d.1 
i I 

I d. 1 

1 
£ B .£ B. .£ B. d I .£ 8 d. f £ s. d. 

475 0 

°1 
66 13 61 58 17 1 Nil. 

I 
60010 7 

1 
I I , 
I 

I 
~ 

I 
I 

I 

I 
I 

300 0 0 37 16 0 15 13 0 Nil. 353 9 0 

I 
525 12 3 159 12 6 26 16 6 

I 
18 13 01 730 14 3 

, 

I , 
I 

I 

375 12 41 81 6 9 16 7 8 5 5 o I 478 11 9 
I 

I I 
I 

I i 
I 

j I i 
I 

I I 

I 

450 0 0 80 3 0 I . 15i> 0 10 I 13 13 0 698 16 10 

N 
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Name, Age Province, 

and Ye .. l of Nomination. 

12. 

Dewal, G N. 
39 !ears. 
Madras. 

1906 

13. 

Saklatvala, B. D. 
25 years 
Bombay. 

1906. 

14. 

Ray, M K. 
23 years 
Bengal 

1906 

15. 

Ashcroft, C E. 
25 years. 
Bengal. 

1906. 

16. 

Chand, L 
23 years. 
Benares, 

Umted Provinces. 
1906. 

ApPENDIX V. 

Status or Caste, Father'B Name 

and ProfeBsion (if known). 

How selected. 

Born a Brahmin, now a 
Brahmo. 

Applied through the 
Government of Madras. 

Recommended by the 
Superintendent of Coim· 
batore J au. 

l'articularB.of Indian Education 

(including Praotical Training, if any). 

Studied for the :Matriculation 
Examination of Bombay Uni
versity, but abandoned his 
studies in order to enter upon 
his profession. 

Served as Weaving Master 
at Coimbatore Jail for eight 
years. 

Previously worked for eight 
years lD Bombay mills as 
a jobber, sizer, and finisher. 

Subject &lid Period of 

ScholBrahip. 

College or UniverBlty 

.elected. 

Textile industry - -
Two years; extended to 

three. 
Manchester School of 

Technology. 

Caste-Parsi -
Apphed through the 

Government of Bombay. I 
Recommended by the Prin- I 

cipal of St. Xavier's 
College, Bombay. 

Educated at St. Xavier's C"Uege, Metallurgy 
Bombay, where be o,btained I Two y"'au. 
the degree of B.Sc. Was I Berlin UniverSity. 
studying Metallurgy at the 
Royal Polytechnic at Charlot- ! 
tenburg In Berlin at the time I' 

of nomination. 

\ 

1 
I - I B Sc (Calcutta) • • Mining 

ApplIed in response to a I Had acted as Assistant, Two years; extended to I 
Government notification in the Laboratory of the; three and a balf. 
publIshed in the Cal- PresIdency College, and Birmingham University. 
cutta Gazette and other was employed as Assistant to : 
papers the Superintendent of the 

ApprentIce Department of the 
Clnl Engineering College, 
Slbpur, at the time of nomi
natIOn. 

Applied in response to a 
Government notification 
published in the Cal- : 
cutta Gazette and other 
papers 

• ! Member of Agarwala 
family; connected with 
leadmg silk merchants 
and bankers. 

Applied In response to an 
advertisement in the 
United Provinces 
Gazette. 

Recommended by the Col
lector of Be tares. 

Educated at La Martiniere 
College. 

Had been engaged at various 
colheries. 

Educated at Queen's College, 
Benares, and Government Col
lege, Benares. 

B A. (Allahabad), 1002. 
M A. (Allahabad), 1904. 
Had worked for some months 

With a Weaver. 

Mining 
Two years; extended for 

six month •. 
Birmingham University. I 

Silk Weaving. - ! 
'fwo years; extended to i 

three. 
Manchester School of: 

Technology 



I 

I 

Particulars of 

Practical Traimng. 

Visited varIOus 
works in Eng-
land, Scotland, 
and Ireland. 
and spent one 
vacation in the 
WOl k8 of Mels-
tel' LuclUS and 
Bruning at 
Hochst - on-
Main. 

- - -

']'hree months' 
practical tr?,in-
mg m vanous 
mmes in Eng-
land and Swe-
den during va-
cations. 

Spent two 
months in 
vaIlOUS mines 
during vaca-
tIons. 

i 
I 

VacatIOn work In ' 
~ England, Ger

many, and 
France Vislted 
the works of 
the Bayer Com
pany at Elber
feld ; Meister 
Lucius and 
Bruning at 
Rochst - on -
Main; and the 
Berhn AnIline 
Co. at Berlm 

13065 

• 

Dlstmcbons acqUIred, 

and Occopation on return 

to India. 

Did not take Diploma 
course. 

No information 
aV8,llable 0,8 to 
present employ-
ment. 

I 

Andrew CarnegIe 
Research Scholar, 
1907. 

D Sc (Berlin) 
Not yet returned to 

IndIa. Employed 
by the VanadlUm 
Metal Co., Ltd., of 
U.S.A. 

B Sc. (Mining), Bir-
mingbam, First 
DIVIsion 

Is now Geologist on 
the staff of the 
Assam Oil Com-
pany, Limited. 

I 

Mining diploma. 
Was employed on 

return at the 
Munlidi Colliery, 
Mahoda, vt"d 
Katras. 

Has since become a 
mine manager 

B Sc. (Tech ), 1909. 
1I1.Sc (Tech.), for' 

research work 
Invented electro-

glldmg machine 
Appomted PrInClpal, 

Technical Insti
tute, Brindaban, 
U mted Provinces. 

ApPENDIX V. 93 

- . 
Expendltnre incwTed up to 31Bt March 1912 

Practical Tlaming 

TheoretIcal , I 
Stipeuds Travelhng I Total. 

Trammg 
Expenses (melud. 

109 Journeys I PremIUm, &0 
to and from 

Umversltles, &c ) 

I I 

I £ II d. £ d. 1 £ II. fl £ d £ d. II. S I 8. 

475 0 0 66 13 61 58 17 Nll 

I 
600 10 7 

I I 

, 

I 
I 
I 

I , 
: 
i 
I 
I 
I 

300 0 0 37 16 0 15 13 0 Nil. 353 9 0 
. 

I 

525 12 3 159 12 6 26 16 6 
I 

18 13 0 I 730 14 3 
, 

I 
I 
, 

, 
I 

375 12 4 81 6 9 16 7 8i 5 5 0 
I 

478 11 9 

, 
I 

, 
, 

I 
I 

j 
: 

I 

I , 
450 0 0 80 3 0' 155 o 10 ; 13 13 0 691:1 16 10 

N 
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Name, Age, Province, 

and Yoar of NomInatIon. 

17. 

Kaul, I K 
26. years. 
P\injab. 

1906. 

18. 

Hafiz, A 

Punjab. 
1906 

19 

Joshi, G. L. 
21 years. 

Central Provinces 
1906 

ApPENDIX V. 

Status or Caste, Father's Name 

and Profession (If known) 

How selected. 

Applied in answer to an 
advertIsement in the 
PunJab Government 
Gazette. 

Member of a respectable 
family owning land in 
the Hoshiarpur District. 

Applied through the Sec
retary of State. 

Recommended by the Vice
Principal of BIrmingham 
University. 

A native of Khapa, Cen
tral Provmces 

Selected on the reCOID-
men datIon of the 
DlrPctor of PublIc I 

Instruction. 

; 

Particulars of Ind.an Education 

(mcludmg Pract.cal Tra.mng, If any) 

Educated at Bombay VictOrIa 
Technical Institute. 

L E.E. and L.M.E (Bombay). 
Studied up to B A. standard 
(Science SIde). 

Was Headmaster of Victoria 
DIamond Jubilee TechnIcal 
Institute, Lahore, at time of 
nomination. 

Educated at the M.A O. College, 
AlIgarh 

Had taken a two years' course at 
Birmingham University befor!! 
scholarship was granted. 

Educated at Bombay School of 
Art and Victoria Technical 
Institute 

L.T M (Bombay),1905 
Obtamed first class certlficate 

in cotton "plIlrung. Clty and 
Gnilds Institute, 1905. 

Had served as W.~avmg and Dye
ing Master in the Swadeshi 
!<hlls, N agpur. 

Subject and Penod of 

ScholarshIp. 

CollCKl' or Umverslty 

selected 

Engineering and SanitalY I 

SCience ( oIigina\l y 
metal work). 

Two years, extended to 
three. 

Liverpool. two yearH 
London, one year 

lIming 
Two years, extended to 

three. 
Blrmingham Univer~lty. 

PractIcal Chemistry ill 
connection with t~xtJ)e I 

fabricR and wea' IDg 
and dyeing 

Two years, extended to 
three. 

Manchester School of 
Technology. 



Parll~ularB of 

Practical Trainmg. 

Had three 
months' ex· 
penence m 
mmes during 
vacations. 

Visited works in 
Ireland and on 
the Contment, 
also had some 
practical tl'am
ingwlth 1l1essrs. 
Butterwort,h 
and DICkmson, 
of Burnley. 

RetUlned to 
In,ha. u,l Ja
pan, in order to 
study stencil 
pl'intmg 

ApPENDIX V. 

Dl8tmdlOn. acqUired, 

and Occopation on return , 

to India 

.1 

Stipends. 

;£ B d. 

B.Eng, 1909 • 470 19 2 
Passed Cerbficate 

Examination In 
Sallltary SCience 
of Royal Samtary 
Institute. 

Assistant to the I 
Sallltary Engineer 
under Punjab Go- I 
vernment 

B Sc (1l1Ining), 1907 
M.Sc. (Minmg), 1908 
Thesis for D.Sc. not 

accepted. 
Now studying for the 

Ph D. degree in 
SCIence (Mming) 
at the Ulllversity 
of Leipzig 

Did not take Dip. 
lorna course 

First class certifi. 
cates of City and 
Guilds Institute in 
cotton dyeing, and 
in cotton and linen 
bleachIng an.d 
filllshing. 

Is now employed as 
Superintendent of 
the WeavIng, Dye. 
ing, antI Bleachmg 
Departments at 
the Pulgaon Cotton 
lhlls. 

450 0 0 

450 0 0 

E>qlendlture incurred up to 31st March 19i2 

Practical Training 

Theoretical 

Training 

I 
Travelhng : 

I Expenses (mclud. I 
mg Journpys i Plemll .. m, cie 
to and froID I 

Umverslties, &0 ) 

;£ 8 d ;£ II d ;£ s d 

244 6 6 17 5 11 

I 

I 

157 16 J 10 4 1 11 11 0 

68 6 6 75 15 10 I Nil. 

I 

I 

• I"dud".3,)/ for nllcroscol'e and 20/ .. to\\'.\1'd8 cost of theSIS for D Sc degree. 

~ 2 ' 

95 

Total 

;£ • d. 

62S 11 1 

594 2 4 
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Name, Agf!, Province, 

and Year of Nomination 

2D. 

Pamker, M. A. R. 
~1 years. 
:Madras 

1907. 

21 

Patwardhan, A P 
24 years. 
Bombay. 

1907. 

22 

Bhatt, K. J 
27 yeal·s 
Bombu,y 

1997. 
\ 

23. 

Drub), P. T. .. 
17 years. 

Bengal. 
1907. 

/ 

ApPENDIX V. 

Status OJ' Caste, Father's Name 

and ProfessIOn (If known). 

How selected. 

Native of Malabar, and a 
Nayar by caste 

Member of a well-to-do 
family of good social 
positlOn. 

Father-V. D. Paniker, 
retired Sub-Registrar, 
and a Bench Magistrate 
at Palghat. 

Urother is Adikari, or 
headman of a village in 
one of the taluks of 
South Malabar 

Ileoommended by the Go
vernment of Madras. 

Resident of the Ratnagiri 
Distnct, Bombay 

ScholarshIp was advertised 
in the Government Ga
zette. 

SelectIOn made by Dtrec
tor of Public Instruc
tion. 

A native of Randel', Surat 
Dlstnct. 

Applied though the 
DIrector of Public In
structIOn, Bombay. 

Father-Professor Bruhl, 
of Civil Engineering Col
lege, Sibpur. 

Applied tltrough Secretary 
to the Government of 
IndIa, Homo Depart
ment. 

Particnlars of Indian Education 

(inoluding PractIcal Training, if any). 

M A. (M:adraR), SCIence side • 
Educated at Victona. College, 

Palghat, from 1900-02, and 
at Presidency College, 'Madra!!, 
from 1903-06 

Worked for 12 months at a. 
native tannery at Kodam
bakam, near Madras. 

L.T M. of Bombay - -
Assistant Weavmg Master at 

Pulgaon MIlls, Bombay. 

L T .1I. of Bombay - -
Had been employed as Spinning 

Master in Ramdyal Cotton 
Mills, Howrah. 

Educated at St. Joseph's College, 
Darjeeling, and Sibpur Engi. 
neenng College. 

Subject and Period of 

Scholarship, 

College or U Diversity 

selected 

Leather industry. 
Two years; extended to 

tllree 
Leeds UniverSIty. 
Granted flpeCla1 extra 

scholarshIp of 75l. a 
year for three years, 
for the purpo~e of 
gaining practIcal ex
perience. 

Dyeing and bleaching. 
Two years; extended 

for two months. 
Manchester School of 

Technology 

Cotton weaving and de
signing, wIth textIle 
colourmg and calIco 
prmting. 

Two yearB, extended to 
three 

Manchester School of 
Technology. 

Engineering and :Metal
lurgy. 

Two years, extended to 
three. 

Birmingham I;niversity. 



Particulars of 

Practical Training. 

Was employed at 
a salary of 31. 
rer week by 
the Nance Tan
nage, Ltd, Sur
rey. 

ls now employed 
by Messrs. 
Rohm & Haas, 
of Darmstadt. 

Vi~ited textile 
and colour 
works in Eng-
land and Ger-
many. Spent 5 
weeks in the 
works of Meis-
ter Lucius and 
Bruning, a.t 
Hoch st -on-
Mam. 

Practical work 
on the Conti-
nent during va-
cations. 

Gainedadmission 
as " Volunteer" 
to dye-works 
and lace works 
in Germany. 

Spent 5 weeks in 
the works of 
Meister Lucius 
and Bruning, 
a.t Hochst-ou-
Main. 

Spent 1909 vaca
tion at Elliott's 
Metal Co , Ltd., 
Selly Oak. 

. 
Distinctions acquired, 

and Occupation on returll 

to India. 

M Se. degree of Leeds 
U niVerBlty in Lea
ther Industry,1910 
Also diploma. 

Not yet returned to 
India, but states 
that he has suc
ceeded in raising 
a capital of Rs. 
2,50,000 to start a 
leather factory in 
Madras when he 
returns. 

Did not take 
loma COUl'se. 

Dip-

Weaving Master, 
Rai Saheb Reck-
chand Mohta Spin-
mng and Weaving 
Mill, Hinganghat. 

Did not take 
lomacourse 

Dip-

Now employed in a 
mill at Broach. 

M Sc. (lletallurgy, 
BIrmingham. 

Not yet returned to 
India.. Is at pre
sent In the employ 
of the Prestea. 
Block A. Gold Mi
mng Company of 
West Africa, at a 
salary of 370l. per 
annum. 

ApPENDIX V. 

Expenditure incurred up to 31st March 1912 • 

Stipends. 

£ , d. I 
563 18 9 

325 0 0 

450 0 0 

450 0 0 

Theoretical 

Training. 

%: 8 d. 
113 2 0 

44 2 0 

65 2 0 

, 

114 0 6 

N3 
! 

Practical Training 

TravellIng 
Expenses (mclud_ 

Ing Journeys 
to and from 

UwversitieB, &0) 

%: 8 d. 
95 2 4 

56 16 6 

30 5 4 

11 17 11 

Premium, &0. 

%: 8 d. 
Nll. 

NIl 

I 

NIL 

700 

r 

91 

Total. 

£ 8 d 
772 3 1 

425 18 6 

.545 7 4 

582 18 5 



98 ApPENDIX V. 

Name, Age, Province Status or Caste, Father's name Partlcul'lrs of Iudlan Education 

J;ubJ8Ct and Penod of 

ilchoilll'llhip 

and Year of Nommation. and Profession (If known). (mcludmg practical Training, If BOY). College or LDlverslty 

24. 

Obaidulla, M. 
21 years. 
B~ngal 

1907. 

25. 

MItra, H M. 
23 years. 

Eastern Bengal and 
Assam. 

1907. 

26 

Dandekar, P. V 

Central ProvInces. 
1907 

27. 

Kurnp, M N. P. 
29 years. 

Central Provinces. 
1907 

How Selected. .elected 

N.D .. of N~--· ~U"'''d.t Ban.d Z.l" S,bool I Miron, . i 
Applied through the and Slbpur Engineenng I Two years, extended to 

Government of Bengal. College. Obtamed Upper three, and permitted t<l 
Recommended by PrinCIpal Subordmate Certificate in remain m England till 

of Sibpur College. ClVlI Ellgineering, Mechanical July 1912 With specIal 
Engmeenng, and Surveying. grant of 50l. 

A natIve of Dacca Father 
-Ram :Mohan Mitra, 
Kayestha, Head Master 
of Comilla Government 
School at RI<. 200 per 
mensem. 

Applied in response to an 
advertisement. Selected 
by :QJrector of Public 
Instruction. 

Recommended by the Prin
cipal, Victoria Technical 
Institute, Bombay. 

Recommended by the Chief 
Commissioner, Central 
Provinces. 

Also Minmg Diploma. BIrmingham Umversity 
Spent two months in Sodepur 

CollIery, Jerriah, and was 
ASSistant to the Professor of 
Mining at Sibpur for the aix 
months prevIOus to obtaining 
the Scholarship. 

Educated at Muir College, Alla
habad UllIversity 

B Sc. (Honours In Mathematics 
and PhysICS) and M A of 
Calcutta University. . 

No practical traming in India; 
was working for D.Sc. degree 
at time of gaming scholarshIp. 

L M E of Bombay - -
Holder of First Class CertIficate 

under Bombay Boiler Inspec
tion Act 

Had done no mining work but 
Jiad had a good deal of ex
perience in the management 
of machinery during three 
years spent in various mills. 

Educated at Bombay Victoria 
Technical Institute. 

L M.E. of Bombay, 1902. 
Served over a year under Messrs. 

Tata and Sons in their mining 
prospecting works; also em
ployed in copper works of 
Messrs. Burn & Co., at Slee
manabad. 

Electrical Engineet ing -
Two years; extended to 

three 
BU'Illingham Cniverl'lty. 

Mining 
Two yearl, extended to 

three. 
Birmingham Ulllversity 

Mming 
Two year8; extended t<l 

three. 
Birmingham Gniverslty. I 



Di.tmctions acqUIred .. 
!· ... rtICulars of 

and Occnpation on return 
PractICal Traming. 

to IndIa. 

ApPENDIX V. 

ExpendIture incurred np to 31st March 19]2. 

'Theoretical 

Trairung 

I Practloal Trammg. 

- -T~vel~:~- 1-----
Expenses (mclnd- I 

mg Journeys I Plemium, &e. 
to and from 

UniversIties, &c.) 

99 

Total 

_________________ -i-___ -+-____ ..L--_______ ,I _____ , ____ _ 

~I Practical work 
With Sandwell 
Park Colliery 
two months, 
Holywell Lead 
:Mme one week, 
Laxey Lead 
Mine one week, 
Madeley Coal 
Mine three 
weeks. 

Worked in 
Sa 11 d Y c r 0 it 
Foundry elec
trical shops. 

A llowed to re-
main in Eng-
land for two 
years more to 
gain practical 
experience 
without for-
feltmg hill 
right to return 
passage 
India_ 

to 

H as ~pent last 
18 months in 
Bll'mmgham 
ElectrIcal Sup-
ply Company's 
Works. 

Ip l'Rcheal train-
I ing' in various 

mines for three 
months during 
vacancies. 

B Sc. (Bll"IIlingham), 
1911 

Entered for M. Sc 
in Geology, but 
failed. 

Not yet returned to 
IndIa. 

B Sc. (Engineering). 
1909. 

Now Assistant in the 
Loom Factory of 
Messrs Tata & Co , 
Central Provinces. 

Mining 
1910 

DIploma, 

Not yet returned to 
IndIa. 

FaIled Mmmg Dlp-
lorna, 1909 

Now engaged as 
Prospecting Engi-
neer at the Digboi 
011 Fields 

£, B d 
500 0 O· 

419 11 9 

450 0 0 

450 0 0 1 

£, II 

123 6 

112 0 0 

106 10 6 

125 10 6 

• Includes special grant of SOl. (se!. column 4). 

N4 

£, II d 
18 19 6 

246 

17 14 10 

9 7 4 

_ £, 8. d 
8 16 0 

Nil 

18 10 0
1 

I 
I 

I 
15 10 0 

I 

I 

£, 

651 
II d 
1 Ii 

533 16 ;~ 

592 15 4 

600 7 10 
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Name, Age, Province, 

I\nd Year of Nomination. 

28. 

Nair, V. G .• 
2~ years. 
Madras. 

1908. 

29. 

Rele, G. R -
28 years. 
Bombay. 

1908. 

30. 

Gupta, M. N. Sen. 
21 years. 
Bengal. 
1908. 

31. 

Rout, R T .• 
28 years. 
Bengal. 

1908. 

ApPENDIX V. 

Status or Caste, Father'. Name 

and Profession (If known). 

Row seleoted. 

Member of "Valliyil" 
famIly of Malabar. 

Applied in response to a 
Government notification 
published in the Fort 
St. George Gazette. 

Recommended by the 
FIbre Expert to the 
Government of Eastern 
Bengal and Assam. 

Apphed In response to a 
Government :lOtlfication. 

Selected by the Director of 
Public InstructlOn. 

" A native of Faridpur" • 
Father a lo,wyer. 
Applied in response to an 

advertisement in the 
Calcutta Gazette. 

Recommended by Mr. Hay. 
den of the Geological 
Survey of India. 

Uriya 'Christian . • 
Father-J. S Rout, Sarish. 

tadar to Commissioner 
of Orissa DIvision. 

Applied in answer to noti. 
fication publIshed in the 
Caicutta Gazette. 

Partlcu\Qr8 of Indian Edncation 

(Includmg Practical Training, If any). 

I 

SUbject and I'eriod of 

Bcbola.nhip. 

College or UniversIty 

selected. 

B A. (Madras) in advanced 1\ Text,le chemistry as ap
ChemIstry. Worked during plied to the dyeing, 
spare time in Laboratory of I bleachmg, fiDlllhing, 
FIbre Expert to Government and printmg of textile 
of Eastern Bengal and Assam; fabrics. 
was clerk in the office of the Two years; extended to 
Director, Agricultural Re· three; fourth year reo 
search InstItnte, Pusa, at time fused. 
of nomination. Manchester School of 

Educated at Victoria Technical 
InstItute, Bombay. 

L.T.M. of Bombay. 
Seven yeaIS service in a dyeing 

and finishing works in IndIa. 

M.A. Calcutta (Geology, first 
on list). 

Was Assistant to Curator of the 
Geological lIllsenm at Cal. 
cutta. 

Had attended Madras School of 
Art and read up to F.A. 
standard of Calcutta Univer· 
sity. 

Had been engaged in leather 
tanning mdustry in Inwa. 

Technology. 

Bleaching, dyeing, and 
printmg in mIlls 

Two yeara; extended to 
three 

Mancheeter School of 
Technology . 

Mining • • 
Two years; extended to 

three. 
Birmingham University. 

Leather tanning. • 
Two years; extended for 

nine months. 
LeatherseUer's Company's 

College. 
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Expenditure incnrred op to 31st March 1912. 
1- ------ ----- --- - ----

PartICularB of 
D,.tmctlOn. acquired, Practical Training 

1 

Practical Trainmg 
and Occupattoo on return 

to India 

Theoretical 1 

StipendJ!. I Travelhng 
TrallllDg I Expenses (Illclud. 

j lng Journeys 

I 
to and from __________ ~lu __ nl_v_en __ 't_'e_S_,&_C_) 

1 I 
----1--------1 

\ I 

I Spent 4 months 1\1 Sc. (Tech) 
~ in dyemg and 1 B Sc (Tech) Hon~. I 

I tilllshing WOl k9 Is now employed m 
of MesRI'S J. C. the Cahco Mills, 
Taylor & Co, Ltd., Ahmedabad. 
Pendleton, &lso 
'isited the 
works of the 
Bayer Company 
at Elbenfeld ; 
Meister Lucius 
and Bruning, at 
IIochst - on • 
Main; and the 
Berlin Anilme 
Company at 
Berhn. I 

1 

Gamed admis
sion to bleach- I 
I ng and finishmg \ 
wOlks of Messrs 
Heinrich W olf
ssohn & Co, I 
Grunsu, Bcrhn; 
also viSited the 
works of the 
Hadische Com
at Offenbach
on - Main, the 
Berlin Amline 
Company, and 
Melster Lucius 
and Bruning 

Obtamed CertIficate 
of :Manchester U ni
verslty, and Dip
loma of the School 
of Technology. I 

Appointed Weaving 
Master, Morarjee 
Gokuldas'Spinning 
and Weaving 
Mills, Bombay. 

£ ,. d. , 
45038 1 

390 0 0 

Fallod B.Sc. (Mi- I 450 0 0 
nmg),191l. 

: Practical tmin-
I mg at - : 
I SandweII Palk,' 
, 6 weeks 
I Laxey Lead: 
I Mine, 2 weeks. I 
I Bagholt Coal , 
1 Mme, 7 weeks. I 

I Glasdlr Copper \ 
Mine, 3 weeks. 

Madelay Coal I 
Mme, 3 weeks. I 

Failed B Sc. 
mng),1912. 

(Mi- I 
I 

Not yet returned to 1 

Inma. 

Visited leather I Obtained City and 
"orks 1Il U TIlted I Guilds Second ' 
Kingdom dur- I HonQurs Certifi-
mg vacations cate in leather 

dyeing; Frrst Or
dmary Certificate 
m leather tan
nmg, and Second I 

Ordmary Certlfi.- I 

ca te in m'essing 
skms Also First 
Class pasR m 
Leatherseller's Col
lege exammation 
in tanning of heavy 
leathers. 

13065 

No information avail- 1 
able as to present 
employment. 

423 13 11 

o 

i 
I 

£ 8 d. i 
83 18 0 I 

59 0 6 

I:n 15 0 

124 2 0 

£ 8. d. 
66 11 11 

107 12 4 

7 18 5 

29 5 0 

Premium, &c 

28 9 1 

25 lO 0 

Nil 

Total. 

£ B d. 
600 13 7 

585 III 

615 3 5 

577 0 11 
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Name, Age, ProVInce, 

and Year of NominatIOn. 

ApPENDIX Y. 

~ --- ------~ -----

Statw. or Ca.tft, Father's Same 
PartIculars of Illdll&U Ed Ut'RtItlO 

an,i l"rofe8ilion (if known). 

Row selected. 
(lOcll1dmg Practical Tramlng, If any) 

!-ubJPct aod I' .. nod of 

f;cholarshil' 

College or l,JOIvertnly 

~_I . 
~---I---

32. 

Srn'astava, J. P. 
19 years. 

Unite~ Provinces 
1908. 

33. 

Yuauf, S M -
21 years. 

U mted Provinces. 
1908. 

3j,. 

Amin,1tf. -
23 years. 
Punjab 

1908. 

Parshad, Sheo 
27 years. 
Punjab. 
1908. 

r 
Kayasth - - - I 
Father-Munshl Janki I 

Prasad (now deceased), 
Tahsildar. 

Applied in response to a I 
Government notification. 

Recommended by the au
thonties of the 1tluir 
Ceniral College. 

Mussulman 
Father-S Y Hasan, Re

sident of Mnballa Shah 
Wilayat, Saharanpur. 
Father owns a flour mill, 
and had owned a cotton 
factory which had to be 
closed down OWIng to 
want of an expert. Has 
promised to revive the 
industry when Yuauf 
returns. 

Applied In responlle tc? a 
Government notificatIon. 

Member of Gora famIly of 
Kasur KhoJas for many 
generations engaged in 
textile mdustry. 

Scholarship was advertIsed 
in the Punjab Govern
ment Gazette 

Applied through the 
Commissioner, Lahore 
Division. 

Applied In response to 
Government notIfication 
in the Punjab Gazette. 

Recommended by the 
PunJab Chamber of 
Commerce. 

Educated at Allahabad U nh'er- I 
SIty, a third year student in I 
B Sc. class of 1tlull' College at I 

hme of nommahon. 

Educated at Anglo-Oriental Col- I 

lege, Aligarh, and Thomason 
CIVIl EngIneering College, 
Roorkee. 

Passed ]' A examInatIOn of 
Allahabad UniverSIty. 

Cloth dyeing 1\[\(1 1"1'1nt
mg. 

Two years; extended t41 
tblt~e. Fourth yea\' Ie
fll8ed. 

lfanchehtel' School of 
Technolog) . 

Cloth dyeing and pllllt
ing 

Two yeaI'8; IIXteuded to 
three. 

1tlanchester School of 
Technology . 

Educated at }'orman Christian Textile industry 
College, Lahore Two year8 Extension l't!-

Matn;mlated in 1902, and passed I fused owing to ill· 
Inter. Arts, Punjab Univer- health 
sity, in 1904 :MancheRter Hlhool "f 

:Manager of a cotton factory for I Technology 
three years 

Educated at St. Stephen's Col-
lege, Delhi. : 

Inter. Arts 1899. I 
Failed B.A. 1901. 
Had been engaged In Indian 

textile industry for 4~ years. I 
, I 

~ I 
I 

Textile industry. 
Two yeaI'8; extended to 

three 
Manchester Se hool of 

Technology 

Ji ,f 
I, 

\ 
, 

I 
I 
I,; 

I; 
f 

\ 
I 
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I ExpendIture incurred up to 31st March 1912. 
I--------~--------- ________________ _ 

DIstinction. acquired, I 
and OccupatIOn on return f 

Particulars of 

PractICal Traimng 

I Spent six 
, months in the 

Bleaching and 
Finishing De
partments of 
Messrs J. C. 
Taylor & Co., 
Pendleton; also 
one month with 
Meister LuciuR I' 

I and Bruning, 
and one month I 
with the Berbn 
Anihne Com
pany. 

I 
Practical work I 

on the Conti
nent dUring 
vacabons 

Spent 2 months 
in the works of 
Messrs Cas
sella & Co., at 
Frankfbrt. 

Worked for four 
weeks In a cot
ton mill, and 
two weeks in 
works of Platt 
Bros., Ltd ,Old
ham. 

Practical work 

I 
on the Conh
nent. Gamed 
admission to 
textIle nulls of 
Messrs Bnttel-: 
worth and I 
Dickinson, of 
Burnley. 

to IndIa I Stipends. 

I -- -----------, 
i 

£ II 

M Sc (Tech) I 487 10 
B Sc. (Tech.), 

Honours I 
Appointed Assistant I 

Chemist, Techno- : 
logical Institute, 
Cawnpore, on Rs. ' 
300 per mensem, 
from 1st April 
1912,£01' five years. , 

R Sc. (Tech ). l!HO 

M Sc. (Tech), fOl 
research work. 

1911 
No informatIOn avail

able as to present 
employment 

Did not take diploma. 
course 

Proprietbr and man
ager of a. cotton 
factory at Kasur 

(Punjab). 

Obtained diploma of 
the School of Tech
nology. 

, , , 
, 

Now 'l'exttle Assist
ant to the Dll'ector 1\ 

of Industries, Pun-
jab. • 

300 0 0 

450 0 0 

Theoretical 

Tnunmg 

Practical Traming. 

1- -;ravelhng : 
I EIJlenses (mc1ud. 
I lug Journey... I Premium, &:c 
I to and from i Umverslties, &c ) 

-----

, 

02 

£ II d 
92 18 0 

85 1 6 

44 2 0 

58 17 o 

I 

£ II d. 
124 16 3 

27 18 g 

184 

67 15 2 

£ II. d. 
50 0 0 

'> 0 0 

6 10 0 

Total 

£ II d. 
755 4 3 

563 0 :I 

350 10 4 

583 2 2 
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Name, Age, ProvincE', 

and Year of Nominatum. 

36. 

Nag, D. C -

Eastern\Bengal and 
Assam 
1908 

37. 

Naldn, C. S B 
28 years. 

Central Provmces 
1908 

38 

Menon, A K 
22 years 
Madras. 
1909 

39. 

Gnrjar, R V. 
29 years. 
Bombay. 

1909. 

ApPENDIX V. 

Status or Caste, Father's name 
'particnlars of I ndian Education 

and Profession (If known). 

How selected. 
(includmg Practical Trammg, if Rny). 

Subject and Period of 

Scholarship. 

College or University 

selected. ! 
-~----;---------{--______ I 

'Hning E"gin~";ng .1 
Two years; extended to ' 

three. 

Native of Baradi -
Brother-N C. Nag, Pro

fessor, Agra College, 
and Fellow of Allaha· 
bad U mversity 

Several relatives in Gov
ernment Service. 

Apphed in response to a 
Government notIfication. 

Attended Poona College of 
I S(,lence. 

I 
L.C.E. of Bombay University. 
Seven months experience as a 

draftsman in the Public 
Works Department. 

Hindu - - Attended Bombay Victoria 
Father-C S N aidu, re- j Techmcal Institute 

tired Inspector of Police. , L.T .M. of Bombay 
Raipnr, Central Pro-, For several years engaged in 
vinces I Indian mills as Spmning 

ApplIed III response t<J a !(aster. Was ASslRtant 
notification published in I Weaving Master at the Pul-
the Central Provlllces gaon Mills at the time of 
Gazette. nomination. 

Native of Cochin 
ScholarshIp was advertised 

in the Fort St. George 
Gazette 

Selected candidate with
drew his application; 
Mr Menon recommended 
as "next most suitable." 

Applied in response to a 
Government notIficatlOn 

Selected by the Director of 
Public Instruction. 

B.A. (Madras), fourth place in 
second class of advanced Che
mistry (December 1909). 

Educa.ted at Bombay Victoria. 
Technical Institute and in 
Poona Science College W ork
shops. 

L.. T.M. of Bombay Institute. 

five years experience of Indian 
textile IDlll work. 

Bll'mingham UniYerslt,y. 

Textile induRtry 
Two years; extended for " 

three months. 
~fanche8ter School of 

Technology. 

Chemistry of soap.mak. 
ing and use of native 
oils. 

Two years j extended for 
nine months. 

One year and SIX months 
in private laboratory 
of Dr. Lewkowltsch, 
Priory Road, Kilburn. 

Bleaching, dyeing, and I 

printing in mills 
Two years; extended to 

three. 
Manchester School of 

Technology. 



Particulars of 

Practical "rnining. 

Had 3 months 
training In 

varioull mines 
durwg vaea
t ion R, a Iso 
VIsited mines 
near Dresden 
on way baek 
to India. 

VIsited workR 
in Switzerland, 
and spent eIght 
weeks In lace· 
works of Mr. 
A. SOurCl, Ar· 
bon, Switzer' 
land. 

One year in 
works of 
MessrR. D. and 
W GIbbs at 
Wapping. 

Three months 
viSIting other I 

works In United I 
King?om. i 

Distinctions acquired, 
I 

and OccnpatlOn on return I 
to India. I 

B Sc (Mining), 1911 
Now engaged at the 

ARsam Ollfields 
as Assistant En
gineer. 

Not yet returned to 
India. 

I 

Not yet returned to , 
IndIa 

I 
! 

Rpent 1 month r Obtained the certi.1 
m works of I flcate of Manches· i 
Meister LucIUS ter U mverslty and , 
and Brulllllg the DIploma of 

School of Techno. 
logy. 

Not yet returned to 
to India. 

ApPENDIX V." 

Expenditure iucnlTed np to 31st March 1912. 

Stipends. 

£ I. 

450 0 

337 10 0 I 

Theoretical 

Traimng. 

£ 8. d. 
1:30 9 6 

44 2 0 

382 7 11 i 232 3 9 

388 1 0 71 11 0 

03 • 

Practical Training 

Travelhng , 
Expensea (lDclnd. : 

ing Journeys Premium, &c 
to and from 

UniverSIties, &c ). 

£ 8. 

46 13 ~I 

38 17 0 

I 
7891 

31 2 3 

£ /I 

17 L7 

105 0 0 

105 

Total 

£ I. d. 
645 0 3 

420 9 0 

727 0 5 

490 14 3 
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Name, Age, Provmce, 

and.Year of NominatIOn 

40. 

Pradhan, B B. 
21 years. 
Bo~bay. 

1'909. 

41 

By~ack, 11[. N 
28 years. 
Bpngal. 

1909 

42. 

Nawab(-ud-din), M -
32 vears. 
PlLnJab 

1909. 

Thukral, L K. I'. -
23 years. 
Punjab. 

H109. 

ApPENDIX V. 

Status or Caste, Father's name 
PartlculanlJf Indian EducatIon I 

How selected. 

Subject and Pel'lod of 

Scholanhll'. 

College or Un;'-erslty and Prof e •• lOn (If known) \ \ 
(mcluding Practical Training. If anv) I 

___ .L __ .. ___ _ 
selected 

Somawaushi-Kshatriya - Educated at Bombay Vicf,ol'm 
Member of an agricultural 'I Technical Institute. I 

Hindu community LEE. of Bombay; also Fellow 
(" middle class and and Gold lIedalb .. t. 
backward ") 

Applied in response to It 

Government notificatIOn 
Selected by the DIrector 

of Public InstructIOn. 

"Member oj' respectable 
famlly of Calcutta" 

Applied in response to a 
Government notification 

Khatik -
Belongs to a well-to-do 

family of hereditary 
tanners and dyers. 

Apphed in answer to an 
advertisement • in the 
Punjab Government 
Gazette 

Brother--L. M. Chand, 
Public PI'osecutor of 
Sialkot. 

A pphed in response to a 
notification in the Pun
jab Gazette. 

Recommended by the 
Deputy Commissioner, 
Sialkot. 

Attended Bombay VIctoria 
Techmcal Institute 

1. T.M. of Bombay 
Educated up to F A. htalltllll·.t 

of Calcutta UniversIty. 
Some experience of Indian 

weaving industry. 

Educated at Government High 
School, Amritsar. 

Had had four years' practical 
experIence of the leather 
industry. 

Passed Inter. Sc. examination of 
Punjab Umversity and 
graduated as B A. of Allaha
bad 

Had been wOl'kmg With hand
looms under the style of 
K T. Thukral & Co, 8ialkot 
City, PUIlJab 

Elertl'icaland Mechamcal i 
BlIgineenllg 

TWI) years; extended to 
three. 

Mallche8ter School of 
'l'echnology. 

1't'xtile chemistry, with 
.. t.pecial reference to the 
.... <iyelllg, I'rintlllg, and 

blcachwg of textile 
fabrics. 

Two years; extended to 
three. 

Manchester School of 
'l'echnology 

Tanning 
Two years; extended to 

three 
Leathersellers' Company', 

College. 

Textile industry 
Two years. 
M&nchester School of 

'1'echnolo~y 



APPENDIX V. 

------ ---~--

I'arll. ul ..... of 
DlHt.nct.ou. acquired. 

I 
I Dud OccupatIOn on return 

I'ractical Tr .. ullng, 

I • 

to IlId.a 
8t11'"nds. 

ExpendIture mcurred op to 31tlt lIlarch 1912 

Prachcal Traiomg 

Theoretical 
Travelling 

Tramlng I Expenses (inclnd-
. tug JOOl'tleys . 1'1enunm, &c 

to aod from 
I UnIversIties, &c) I I I 

r,."h~l wmk-B8"-~T":)-=- 3;~J:8 • ~: 6~~-~ ~ N,l d 
on (jontmellt Electrical Englo 
!luling ,-aca- necllug, 1911 
tlOIIK; VISited )1 Sc (Tech), 1912 
e[,,<'tlled work!! Not yet returned to 
111 Gel man v "nd I Indut 
::;wltzel'la,{d 

II< lit present re
celVmg practa
cal trammg In 

the works of 
Callenders 
Cable and Con
htructlOn Co, 
Ltd, at Blr· 
mingham. 

PractICal work 
on Contment 
during vaca
tIOns 

Spent one month 
m wOlks of 
"Meister Lucius 
and Bruning; 
and one month 
with the firm of 
Christian Kir
choff, at Ashe, 
in Bohemia. 

Practical work 
with "Messrs. 
Popp and Bec
ker, at Frank
fort (2 weeks); 
Messrs Doerr 
Rhemhardt, of 
'WOI'IUS (one 
week) ; the 
Turner Ma 
chme Co., of 
Offenbach (one 
\\eek) ; and the 
Moonus Tan
ners Machine 
Co., Offenbach 
(one week) ; 
also spent two 
months III 

America, where 
he vislted over 
a dozen fac
tOries. 

Obtamed certificate 
of Mancllester 
University and 
diploma of School 
of Technology. 

Not yet returned to 
India. 

}'lrKt CIlLss Ol'dlllary 
CertIficate of City 
and Guilds' InstI
tute 10 Leather 
Tanmng and 
Leather Dyeing 

First Class pass in 
Heavy Leather 
Tanning and third 
Class pass in Ap
plied ChemIstry 
at Leathersellers' 
College e'tamina
tions 

Is now a member of 
the firm of Shams
ud DIll Nawab
ud-dlU, Leather 
ManufactlU'ers and 
Dealers In hides, 
skins, &c , of Am
rltsar. 

381 17 8 

342 6 6 

I Visited filatlU'es 
in Italy. 

ManaglDg. own busi- 300 0 0 
ness III Lahore 
(Textile Engineers' I 
Agents, and Mer-
chants) 

82 1 o 49 13 10 Nil 

97 6 8 76 13 11 NIl. 

45 15 6 22 12 7 Nil 

04 

107 

Total. 

£ s d. 
529 12 :l 

513 12 6 

;)16 7 1 

368 S 1 
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Status or Caste, Father's Name 
Name, Age, Province, 

and Year of Nomination. 
and Profession (if known). 

How selected. 

44 

Thein, Maung Po 
~3 years 
'Burma. 

1909. 

.1 Ch';'Ho •• 

45 

Bardaloye, S G. C. -
23 years 

Ea"tern Bengal and 
Assam. 

1909. 

46 

, Apphed in response to a 
Government notification. 

•. Member of a family of 
some wealth and co~
slderatlOn." 

ApplIed ui response to a 
Government notification 

PartICulars of IndIan EdueatlOn 

(includlDg Pmctleal Training, If any) 

Educated at St. Paul's High 
School, Rangoon; St Xavier's 
College, Calcutta; and Govern-
ment College, Rangoon. I 

B.A., Calcutta (Chemistry aud 
Physics). 

B A of Calcutta. I 
Had undergone a three months' 

course of practIcal traimng i 
under a Colhery Supennten- I 
dent on the Marghenta Coal-
fields. \ 

\ , 

Suhled and Fenod of 

ScholarshIp. 

CoUege or UDlVerBlty 

&elect~d 

'Mining engmeering 
Two years j extended to 

three. 
London School of MineR 

Mining engineerIng 
Two years j extended to 

three. 
BIrmingham 1:' nivel sity 

Fltiz-ud-din, S. 
22 years. 

Mussahnan. Son of a I Educated at Amraoti HIgh i Leather industry - -I 
farmer of Elhcbpur, I School. I Two years; extended to 
nephew of Assistant Served as apprentice of me- ~ three. Central Provinces. 

1909, Agricultural Chemist in chanica! engIneenng In gInning, Leeds U DIversIty. 
Agricultural College, factories In Berar and mills lD : 

47 

Nagpur Uncle Intends, Nagpur; also worked for two I 
wlth help of grandfather- months in Government Chrome 
in-law, to Incorporate a Tannery, Madras. ' 
suffiClently large com-
pany in any SUItable 
dlstrict of the Centra! 
Pronnces or Berar to 

. tan the local hides and 
to manufacture them, 
into fimshed marketable: 
artIcles I 

Wall- nominated by a 
Selection Committee. 

, 
Narke, G. G -I Brahmin (Mahratta.). ' M.A. (Calcutta), Science SIde 

25 years Son of G. R. Narke i Educated at Free Church 
Central Provlllces. (deceased), clerk III a InstItute, Nag-pur, Hislop 

1909. \ native bank at Umrer. I College, and :Morris College. 

I 
Applu'd through the Di- Some practical work in IndIa 

I, 

rector of Pubhc Instrnc- during recess periods. 
tion, Central Provinces. 
Selected on the recom- I 
mendation of the Director 
of the Geological Survey 
oHndla (SlrT. Holland) 

, :Mining 
Two years j extended to 

three 
Manchester UDlverslty. 



ApPENDIX V. 109 

I Expenwture incurred np to 31st March 1912. 

Partloulars of 
DistinctionH acquired, Practical Training. 

PractICal Tmining 
II.n~ Oocupation on return Theoretical 

Travelhng StIpends. Total. to Inwa. Tramlng. Expenses (includ. 
mg Journeys Premium, &0. 
to and from 

U D1 versities, &0 ) 

£ 8. d. £ 8 d. £ B. d. £ 8. d. £ B. d. 
VisIted Foxdale Not yet returned to 382 711 148 18 4 6 17 6 16 16 0 554 19 9 

Lead Mme. India, but two 
firms - Messrs. 
Finlay, Flemmg, &; . 
Co.,andtheBurma 
Mmes, Ltd.-have 
offered to employ 
Mr Them on his 
return. 

Practical work at Not yet returned to 379 10 5 125 14 0 13 13 6 12 12 0 531 911 
Great Rock Iron India. 
Mine, 1 month 

Hanwood Coal 
Mine, 3 weeks 

Glasdir Copper 
Mine, 3 weeks. 

Studied boot and Obtained Leeds Uni. 382 711 84 16 6 1 8 ;, 5 0 0 473 12 10 
shoe manufac· verRity DIploma in 
ture at Leeds Leather Industnes, 
Technical 1912. 
School during Not yet returned to 
summer vaca· India. 
tion, 1911. 

Practical work B.Sc. (Tech) in 379 2 2 80 2 6 11 12 8 21 0 0 491 17 4 
at Sandwell Minmg, First Class 
Park Col11oJry Honours 
and Francis, MSc. (Tech) in 
Son, and Bower Minmg, 1912. 
CollIery. Not yet returned to 

India. 

. 
I 

13065. P 
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Name, Age, Province, 

ILnd Year of Nomination. 

48. 

Nair, T K •• 
24 y;ear8. 
Maaras 

1910. 

49 

Da Tm, M -
22 years 
Burma. 

1910. 

50. 

ApPENDIX V. 

Status or Caste, Father's Name 

and ~rofesBion (if known). 

How selected. 

Member of a respectable 
family in the district of 
Malabar. 

Father-A. P. Nair, re
tired Senior Grade 

. Hospital Assistant. 
Appbed in answer to 1£ 

Government notificatIOn 
pubhshed in Fort St. 
George Gazette and three 
leadlDg Madras news
papers. 

Native of Burma _ 
Father-Maung Kyaw 

NyelD, A. T. M., Addi
tional District Judge, 
Henzada. 

Applied in answer to an 
advertisement in the 
~angoon Times. 

ParticularS' of Indll~n Education 

(Includmg Practical Trainmg, If any). 

Subject and Panod of 

Scholar.hlp 

College or Uftlv9mty 

selected 

I 
I Educated at St. JOIIeph's and Metallurgy 

S. P. G. Colleges, Trichino- Two years. 
poly. Birmingham University. 

B.A. of :Madras in PhYllics and 
Inorganic Chemistry. 

Educated at St. Paul's HIgh 
School and Rangoon College; 
pass~d entrance examinatIOn 
of Calcutta uDlversity; and 
'Was working for Inter. Arts 
ExaminatIOn at time of nomi
nation. 

Pottery. 
Two years. 

Patel, A C. 
21 years. 
Bombay. 

1910 

- Father-Deputy Educa- L C.E. of Bombay 
tional Inspector in 

Electrical Engineering -
Two years. 

51. 

SahaRrabuddhe, G. N. 
24 years. 
Bombay. 

1910. 

52. 

Guba, A. . 
26 years. 
Bengal. 

1910. 

Panch Mahals and 
Rewa Kantha Sub
DiVision. 

Applied in response to a 
Government notification. 

Selected by the Director 
of Public InstructIOn. 

Maharashta Brahmin -
Applied in response to a 

Government notification 
Selected by the Dll'ector 

of Pu bhc Instruction 

Native of Bikrampur, near 
Dacca. 

Father was Educational 
Clerk in th~ District 
Board Office. 

A pphed in answer to an 
advertisement. 

Recommended by the 
Manager of the Empress 
Mills, N agpur. 

L Agric. of Bombay - -
Had served in the Agricultural 

DepaItment of the Govern
ment of India. 

B.A. (Calcutta), and read some 
SCience for the M.A. 

Served as assistant in Weaving 
Department of Empress Mills 
at Nagpur for three yea.rll. 

City and Guilds (Engi
neering) College. 

Sugar refining. 
Two years 
Sent to BaI badoR under 

Commissioner of Agri
culture. 

Allowed to visit Cam
bridge, Glasgow, and 
Edinburgh to study 
scientific agriculture. 

Textile industry. _ I 
Two yeal'll j extelJo.'d to I 

three. 
Manchester School of 

Technology. 



ApPI!:NDIX V. 111 
. -

Expendtture incnrred np to 31st March 1912. 

f 

Dlstinctiona acquired, : Pracue&l 'I'ralning. 

Parhculara of , 

PractICal Training 
and Occnpatlon on return I TheoretIcal Travelltng Stipends Total. 

to India. I Traming. 
Expenses (inclnd. 

I ing Journeys PremIUm, &c. 
I to and from 
I U nlversltleS, &c ) 
i 

£ B. d ,£. B. d. £ B. d. £ s. d.1 '£ B d. 

Spent six weeks Not yet returned to 232 16 2 85 16 0 3 15 3 6 6 01 328 13 5 
during the 1911 India.. 
vacabon at 

Sheepbridge 
(Derbyshire) 

Iron and Coal 
Company'. 
Works; and 
is spendlllg one 
month of the 
1912 vacation 
with the Frod· 
ingham (Lin. 
colnshlre) Iron 
and Steel Co, 
Ltd 

Under training Not yet returned to 232 711 9 6 0 1 6 2 37 10 0 280 10 1 
at Messrs. P1I· India. 
kington's Tile 
and Pottery 
Company, Chf· 
ton Junction, 
near Man. 
chester. 

P ractical work No. yet returned to 237 14 9 85 0 0 17 18 6 Nil. 340 13 a 
at Rugby and 
in Sweden 

InduL. 

durmg vaca· 
tions. 

- . Not yet returned. to 241 0 6 NIL 62 10 1 Nil. 303 10, 7 
India. 

isited Turin Not yet returned to 232 16 21 47 9 01 13 1 0 Nil. 293 6 2 
and handloom India.. 

I districts in Ire· 
land dUllng va· 

v 

catIOns. 

, 

I 
I 

13065. Q 
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loI a.me, Age, Province, 

and Year of Nomination. 

53. 

:Mookerjee, H. K. 
20 years 
~engal. 

1910. 

54 

Chaudhun, P. C 
23 years. 

Eastern Bengal a.nd 
Assam. 

1910. 

55. 

Yadav, A P S 
22 years 
Bombay 

1910. 

56. 

Newson, II. J. • 
!l7 years. 

United Provinces. 
]910. 

ApPENDIX V. 

Status or Caate, Father's Name, 

and Profession (If known). 

How selected 

Member of respectable 
Hmdu family of Cal
cutta. 

ApplIed m response to a 
Government notIfication 
published in the Calcutta 
Gazette. 

Recommended by the 
Principal, Governmel1t 
Weavrng Institute, 
Serampore. 

Selected by the DIrector of 
Public Instruction. 

Father-D. K. Achariya 
(deceased), brother by 
adoption of Raja Jagat 
Kishore Acharjya 
Chaudhuri of Mukta
gacha. 

ScholarshIp was advertised 
by DIrector of Pubhc 
Instruction who also 
made the selections 

Hindu Rajput 
Father-DIrector in various 

cotton factories. 
ApplIed rn response to a 

Government notIfication. 
, Recommended by the Head 

of the TextIle Depart
ment, Bombay, VlCtona 
Techmcal Institute. 

EuraSIan -
Born at Allahabad. 
Applied from England. 
Recommended by SIr T. 

Holland and the Pro
fessor of Engineering, 
Manchester Umversity. 

Partlcnlars of Indla.n Education 

(includmg Practical TratDlng, if any). 

Passed entrance examination 
and studied up to Inter. Arts 
standard. 

ReceIved instruction at Govern
ment Weaving Institute, 
Serampore. 

Practical training at Benga.l 
Luxmi Cotton Muls, Ltd. 

Passed F.A examination and 
read up to B.Sc. standard of 
Calcutta University 

Practical training at Govern
ment Weaving School at 
Serampur j had 0.180 been 
engaged m suk industry In 

IndIa. 

Attended Bombay Victoria 
Technical InstItute. 

L T:M of Bombay InstItute. 
Bronze MedallIst of Vity and 

Guilds Institute. 
Some practIcal experience as 

apprentIce engineer in IndIan 
mills. 

F.ducated at La :MartImere Col
lege, Lucknow. 

Began three years' course at 
Manchester University at own 
expense. 

SpecialIsed in Applied Geology. 
Obtarned B Sc. (Hons) Degree 

of :Manchester before nomI
nation. 

Subject aud Period of 

Scholarship. 

College 01' U D1vera'Q" 

.electrd 

Power loom weaving, 
firushing, and dyelDg 

Two years j extended to 
three. 

:Manchester School of 
Technology. 

I , 

\ 
Silk weavmg and dyeing ii' 

Two year8, extended to 
three \' 

Sent to Manchester School I! 
of Technology for one 
year, and then trans
ferred to Ecole Su- ,I 
perieure de Lyonil i 

II 
1\ 

Mechanical Engmeevmg -
Two years. 
Manchester School of 

Technology for one 
year. 

Mechanical Engineering -
Two years. 
Manchester Univeraity. 



I 
Distiuctions &eqUlred, 

PartICulars of 
and Occnpatlon Oil return 

Practical Training 
to In<ha. 

----------

Spent summer Not yet returned to 
vacation 1911 IndIa. 
in mIlls of 
Messrs R Ha-
wOI-th and Sons, 
Salford. 

Is arranging 
with 1\1essrK. N. 
Bothwell and 
Sons, of 
W alken, lor a I 

five weeks' 
course in theIr 
11111 during 
1912 vacatIOn. 

Practical work Not yet returned to 
durlDg vaca- IndIa 
bons 

Proposes to vU!it 
various ContI-
nental works 
during third 
year. 

. 
Now WOl king as Did not take Diploma 

a. fitter In course. 
Messls Asa Not yet returned to 
Lees & Co.'s IndIa. 
Cotton Spin-
ning 1\1aclunery 
WOlks, Old-
ham 

One WIth l.{ Sc. in EnglDeering year 
1\1essrs. Thor- of .Manchester U m-
nycroft at verslty. 
f::iouthnmpton; ObtalDed Certificate 
also VISIted of Proficiency in 
VallOUS wOlks Electrical, CiVIl, 
1D England aud and l.Iechamcal 
on the Con- Engineermg. 
tlDent Not yet returned to 

India. 

APPENDIX V. 

ExpendIture incurred up to 31st March 1912. 

Stipends. 

.£ 8. d. 
238 13 0 

238 13 0 

232 8 0 

245 19 2 

TheoretIcal 

Trammg 

.£ 8. d. 
47 9 0 

I 
I 

69 13 11 

I 47 9 0 
I 

I 
I 
I , 

I 
I 

I 
I 
I 

43 0 6 

Q 2 , 
I 

, 

i 
! 
i 

, 

I 
I 

l'ra.etic&1 Training. 

Travelling 
Expensea (mclud. 

mg Journeys Premium, &e. 
to and from 

UUlverslties, &o.) 

*~ .£ 8. .£ 8. d. 
1.3 1 NIl 

I 
I 

I 

: 

, 
I 

i 
7 12 10 I 

i 
Nil 

I 
I 
I , 

: 
I 

, 

1 3 10 Nil. 

I 

! 

I 
I 
i 

I 
I 
I 

I 
I 
I 

i 
18 14 9 115 0 0 

I 

I 

113 

Tot&!. 

.£ $ d. 
299 3 0 

I 

, 

315 19 ~ 

281 010 

422 14 5 



N allle, Age, Province, 

and Year of NominatIon. 

5'; 

Rai, H. 
23 years. 
l\unjab. 

1910. 

58. 

Sitaraman, M. C. 
23 years. 
Madras. 

1911. 

59. 

Rao, H. S 
28 years 
M.adras. 

1911. 

60. 

Bennett, H. D 
22 years. 
Bengal. 

1911. 

61. 

Boy, P. B. 

Bengal. 
1911. 

Sl.at1l8 or Casw, Father'. Name, 

and Profession (it kJlown). 

How selected. 

Member of the weaving 
community of Sourash
tras of Madura. (" Back
ward m education.") 

Father-m-law bruldmg a 
spinning mill at Madura. 

Apphed in response to an 
advertisement in the 
Fort St. George Gazette 

Saraswat Brahmm 
F!tther-Dr. H. Rangappa. 
Selected on recommenda-

tion of the Principal of 
the Manchester School 
of Technology. 

Father served in Bengal 
Pilot SerVIce for 25 
years. 

Apphcations were invited 
in the Calcutta. Gazette. 

Selections made by Director 
of Pubhc Instruction. 

Father-Dr. T. C. Roy, of 
Plantara. 

Uncle-M. N. Roy, Vakil 
of HIgh Court, Calcutta, 
and }'ellow of Calcutta 
University. 

Applications were invited 
m the Calcutta Gazette. 

Selections made by Director 
of Public Instruction. 

APPENDIX V. 

PartIculars of Indian Education 

(Includmg PractIcal Training, if .. ul). 

Educated at Government Col
lege, Lahore. 

B.A.,M.Sc. 

Attended Presidency College, 
Madras 

B.A., Madras. 

Educated at Presidency College, 
Madras 

B.A. (Madras). 
Applied from England; had 

taken a two years' course at 
School of Technology ple
viously. 

B Sc. (Tech) of Manchester 
before scholarship granted. 

Educated at La Marblllere Col
lege, Calcutta, and Slbpur 
Engineering College. 

Attended Slbpur Engineering 
College. 

Was a. student Engineer in the 
P.W.D. at time of nomination. 

SubJect and Period of 

, Soholarshlp, 

College or UDlvel'8ltl 

selected 

Manufacture of Alkalis 
Two years. 
Liverpool. 

Weaving 
Two years 
Manchebter School 

Technology. 
of 

Spinning and weaving. -
Two years. 
Manchester School of 

Technology. 

Mechanical and Electrica.l 
Engineenng 

Two years. 
Faraday House. 

Mechanical a.nd Electrical 
Engineering. 

Two yean. 
Faraday House. 



-I Expenditure mcurred np to 31st March 1912. , . 
i 

! I D;stinctlOns &Cquired, . I Practical Traming . 

Particulars of 

practical Training 
and Occopation on 1'I'tnrn TheoretICal Travelling 

I 
Stipends. 

. Total •• 
to India. Trainmg. 

Expenses (melnd-
mgJoUTneys Premiom, &c. 

I 
to and from 

Universities, &c) . 
~ 

I , 
:£ B. d. :£ B d. :£ 8 d. :£ 8 d. :£ I. d. 

Visited Heidel. I Not yet returned to 212 1 4 41 19 6 8 18 2 1 7 0 264 6 0 

burg for two I India. 
months in 
order to learn 
German; but i 
has so far been 
unable to ob· 
tam admission 
to an Alkali 
Works. 

Spending five Not yet returned to 82 16 2 2410 0 1 15 6 Nil. 109 1 8 
weeks of sum· India. 
mor vacation, 
1912, Wlth 
Messrs. Blltter· 
worth and 
DICkInson, of 
Burnley. 

. . . Not yet returned to 82 16 2 2& 4 0 2 0 4 Nil. • 108 0 6 
India. 

Practical traming Not yet returned to 75 8 2 23 6 8 o 17 3 Nll. 99 12 1 
With the Bnbsh India. 
'Westinghouse 
ElectIlc and 
.U anulacturmg 
Company, Ltd. 

, 

p ractic;al traimng Not yet returned to 75 8 2 34 6 8 012 9 Nil. 110 7 7 
WIth Messrs India. 
Clarke, Chap-
man, & Co., 
Ltd, Gates-
head-on· Tyne. 

Q3 
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Name, Age, Province, 

and Yeat of ., cmination. 

62 

Srivastava., R. C. 
20 years. 

Unit~d Provinces. 
1911. 

63. 

Datta, A. C. - -
23 years. 

Eastern Bengal and 
Assa.m. 

1911. 

64. 

Mllhammadi, M G. -
29 years. 

Central Provinces. 
1911. 

65. 

Muttannah, K. 
25 years. 

Coorg. 
1911. 

66. 

Mehd, P. V. 
23 years. 
Bombay. 

1911. 

APPENDIX V. 

Status or Caste, Father's Name 

Bnd Profession (if known). 

How selected. 

Kayasth - -
Fatht<r - Munshi Janki 

Prasad (deceased), Teh
sildar. 

Present guardian-Uncle, 
M. T. Prasad, landowner. 

ApplIed in response to an 
advertisement in the 
newspapers. 

Recommended by the Di
rectors of the Basti 
Sugar Works, Ltd. 

Father-A. E Datta, B.A. 
(Cantab), Senior Pro
fessor of Rajshahi Col
lege. 

Applied in response to a 
Government notification. 

Muhammadan. Resident of 
Elhchpur In Berar. 

Father serving In Govern
ment of India Agricul
tural Department 

Applied in response to an 
advertisement in the 
Central Provinces 
Gazette 

Member of a respectable 
Coorg famIly. 

Scholarship was advertISed 
in the Coorg Dlstl'lct 
Gazette 

Selected by the Chief 
Commitlsioner. 

Nagar Brahmin -
Father and many other 

relatives have been in 
Government service. 

Applied in response to a 
Government notification. 

Parti!lUM of Inwan Education 

(includJng Practieal Training, If Bny). 

Educated at Christ Church Col. 
legiate School, Cawnpore, and 
:Muir College, Allahabad. 

B.Sc. and B.A. (.A.llahabad). 

Educated ut Rajshahi College 
and Sibpur Engineering Col
lege 

B.A and Fellow of Bombay 
University. 

Was AsSistant Lecturer at Agri
cultural College at Nagpur at 
time of nomination. 

Attended Bombay Victoria Tech
nical InstItute and obtained 
complete Technological CertI
ficate of second class. 

Was an apprentice in Kolar 
Gold FIelds at Rs. 75 per 
mensem at time of nomination. 

Educated at St Xavier's College 
M.A and B Sc. of Bombay. 
Was AsSIstant Professor of 

ChemIStry, St. XaVIer's Col
lege, at time of nomination. 

Subject ud Panod of 

Scholarship. 

Coll .. ge or Uni'I"Bra.ty 

selected. 

Manufacture of Bogar 
Two years. 
Manchester School o~ I. 

Technology for 
year. 

one II~ 

Silk weaving, dyemg, and 
finishing. 

Two years. 
Manchester School of 

Technology 

Manufacture of oils, fats, 
and their products 

Two yenrs. 
Battersea Polytechnic 

lfecbawcal and Electri
cal Engmeermg. 

Two years. 
Faraday House. 

Manufacture of tanning 
extracts, &c 

Two years 
Leathersellers Company'. 

College. 

1 , 
! 



rarticular. of 

Practical Training 

-
Is to enter the 

Gla.sgo w 
Works of the 
H~rvey En-
glneerlng 
Co. (Sugar 
:Mac h lnery 
]lfanufacturers) 
m September 
1912; part of 
each week to 
be spent in 
the Works 
and the re
mainder at 
the Royal 
Technical Col
lege. 

Now in Messrs. 
D. & W. Glbbs' 
Soap W'orks at 
Wapping 

Practical training 
Wlth the Brltish 
WestInghouse 
Electric and 
:ManufacturIng 
Company, Ltd. 

Is spendIng one 
month of 
1912 vacation 
With Messrs. 
J. Hall a.nd 
Sons (Leather 
Ma.chinery 
makers), of 
Leeds; a.nd 
one month 
with Messrs. 
Blair, Camp
bell, and 
}lcLea.n (Ma.
kers of Ta.n
nIng extract 
apparatus, &c.) 
of Glasgow 

Distinctions acquired, 

and Occupation ou return 

to India. 

I 
I 
I Not yet returned to 

Indm 

Not yet returned to 
India.. 

Not yet returned to 
India 

Not yet returned to 
India.. 

Not yet returned to 
Indm. 
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Expenditure incurred up to 31st March 1912 

Practical Training. 

Theoretica.l Travelling I Stipends. . Total. 
Trammg Expenses (mc1ud-

mg Journeys Premium, &e. 
to and from 

U UlverBlt,es, &c ) 

£, B. d. £, 8 d. £, B d. £, B. d. £, B. J. 
82 711 25 11 0 2 1 4 Nil. 110 0 3 

83 4 4 24 5 0 1 14 4 Nd 109 3 S 

83 4 4, 22 0 6 Nil. Nil. 105 4 1 0 

82 16 2 34 1 8 o 17 1 117 14 1 1 

82 16 2 44 0 0 Nd 126 16 2 

Q4 
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APPENDIX VI. 

STATEMENT showing what the Students of the Association for'the Advance
ment of Scientific and Industrial Education of Indians who have 
returned to India, are doing. [Extracted trom the Report of the 
Association for 1912J. ' 

1. ~r. G. C. Sen, M.A., F.C.S.! returned after a distinguished University 
career In England and after learnIng the manufacture of dyes and the allied 
industries of calico-printing, colour-making, and paint-making in Leeds and 
Germany. He stood first in the Competitive Examination of the City and 
Guilds, London. He was elected a Fellow of the Chemical Society, London, 
and was selected, while in the University, for research work and investi
gations in connection with Tussah silk. He worked upon Hhea fibre in 
degumming, bleaching, and dyeing, and attained conspicuous success. He 
has been engaged as Chemist, Calcutta Paint, Colour, and Varnish Works 
Limited. ' 

2. Mr. R. N. Sen, M.A., obtained the Diploma in Dyeing of the Leeds 
University, stood first and got first class honours both in cotton dyeing and 
wool dyeing in the City and Guilds Examinations. He worked as a 
voluntary student in the dye-houses of two very big and well-known colour 
works of Germany, and pursued a course of research work under Professor 
Green of the Leeds University. He has been appointed as a Professor in 
the Imperial Service for Industrial Chemistry in the Sibpur Engineering 
College. 

3. Mr. K. C. Nandi, B.A., B.E., A.M.LM.E., returned after distinguishing 
himself in Glasgow in mechanical and electrical engineering. He was 
elected a Research Student of the Glasgow University and a Member of the 
Society of Mechanical Engineers, London, which in itself was a great honour. 
He has been engaged as the Ohief Engineer of the Cooch Behar State on a 
salary of Rs. 550 per month. 

4. Mr. J. K. Das Gupta, B.Sc., A.M.lC.E., A.M.lM.E., joined the 
University of Glasgow where he stood first in the BoSc. Examination, 
distinguished himself in mechanical and electrical engineering, and secured 
several splendid certificates from his professors and the engineering firms 
where he worked. He also got certificates from the Weaving College. 
He, on hl'3 return, has been engaged as a Deputy Surveyor of the Calcutta 
Municipality on a salary of Rs. 300 per month. / 

5. Mr. I. B. Mojumdar, B.A., M.Sc., obtained the Master's Degree in 
Agriculture of the Cornell University in New York, U.S.A., and has been 
appOInted on his return by the Cooch Behar State in their tobacco firm on a 
salary of Rs. 300 per month. 

6. Mr. B. A. Taher, B.A., returned after fully qualifying himself as a 
leather expert after training in America and England. There is not a branch 
of leather industry which he did not learn. He has been engaged by the 
Boot and Equipment Factory Company, Limited, Agra. 

7. Mr. A. K. Sen, B.A., B.Sc. (Manchester University), joined the 
Municipal School of Technology, Manchester University, where he applied 
himself to the study of bleaching, dyeing,.calico printing and finishing. He 
appeared in the City and Guilds of London Institute Examinations in cotton 
and linen bleaching and finishing, and cotton dyeing. He got first class in both 
the subjects and in the former he stood first and got the Institute's first prize 
and medal. 'He appeared in the same Institute's Examinations in Honours 
., Dyeing," "Calico Printing," and" Alkali and Acid Manu£act~re," and in 
all the three subjects he got first class. He also attended a speCIal course of 
lectures on " Oils and Fats." He obtained degrees (Manchester University) 
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in Applied Chemistry and Chemical Technology, the Diploma of the Muni
cipal School of Technology with the title of Associate of the School. While 
in Englan(l Mr. Sen had many occasions to visit works where the above 
iudustries arc carried on and to study their working conditions. In Germany 
he joined and worked in a big dyeing and calico-printing works. He has 
been, on his return. engaged as dyeing expert ill the Banga Lakshmi Dotton 
:Mills on a salary of Rs. 250 per month. 

S. 'Mr. P. C. Ganguly, B.Sc., joined the University of Glasgow, passed 
the final R.Sc. Examination in .Mechanical Engineering, and got special 
distinction in Electricity, pure and applied. He has been, on his return, 
engaged as a Professor of Mechanical and Electrical Engineering in the 
Bengal Technical Institute on a salary of Rs. 250 per month. ' 

9. Ml·. A. Ahmed, RA., having acquired sufficient theoretical knowledge 
of leather industry in th(' Univprsity of Leeds, joined the Herold's Institute, 
London. for practical training, and obtained certificate at the completion of 
his course. He also appeared in the City and Guilds of London Institute 
Examination and got first class certificates in tanning. He has been 
f'mployed in the National Tannery, Calcutta. 

10. Mr. M. Ismail, M.Sc., returned after passing the M.Sc. Examination 
in Leather Chemistry of the Leeds University with distinction. Before Ius 
return he also worked in a big tannery for practical training. He has been 
empl9yed in the Utkal Tannery, Cuttack. 

11. Mr. S. C. Basu, M.A., returned after obtaining the Degree of Master 
of Arts from the Uuiversity of Nebraska in Political Economy and Commerce. 
lIe paid equal attention to theoretical as well as to applied economics, and 
his special subject of investIgation was corporation finance, and industrial 
banking and insurance. He was highly spoken of by his professor. He 
has been employed as a Profes50r in the Victoria College, Cooch Behar. 

12. Mr. J. C. Nag, B.S., returned after passing the B.S. Examination in 
Agriculture from the California University, U.S.A., with great distinction. 
He has been employed as a Professor of Botany and Chemistry in the 
Krishnanath College, Berhampur. 

13. Dr. W. N. Chowdhury, Ph.D., returned after passing the final 
Examination of the Cothen PolyteGhnic in 'Ceramics and obtaining the Ph.D. 
Degree of the Basel University in Geology. Before his return he worked in 
several porcelain factories in Austria and Germany, and also worked as an 
Assistant of the Director of the Mineralogical and Geological Institute. 
Cothen. He has been employed as a Geologist by the Singhbhum :Mining 
and Prospect.ing Syndicate. 

14. Mr. A. Dutt, B.A., M.Sc., returned after passing the M.Sc. Exami
nation in Agriculture of the Cornell University, U.S.A. He also worked in 
a big tobacco firm for practical training. He has been employed as a 
Settlement Officer by the Cooch Behar l:::ltate. 

15. Mr. N. Ohakrabutty, B.A., B.Sc., returned after passing the B.Sc. 
Examination in Agriculture of the Ohio State University, U.S.A. He has 
st.arted an agricultural firm near Kanchrapara. . 

16. Mr. K. C. Bharatkar, M.A., M.S.A., M.A.S., studied sericulture and 
agriculture in the Imperial University, Tokyo, and got the Imperial 
DIploma in Agriculture and Certificate in Sericulture. In the third year 
class he secured a research work and discovered a new compound which was 
na~ed .• K:mirin." He also studied the technology of sugar. He has been 
employed as Superintendent of Sericulture in the Mourbhanj State. 

17. Mr. J. C. Das, B.Sc., got a Diploma from the leading Commercial 
College of the Pacific Coast in higher accounts, including factory management 
and banking accounts. He also obtained B.Sc. Degree in Economics and 
C?mmerce of the C3:lifornia University. He has been engaged in the 
Hmdusthan Co-operatIve Insurance, and also as Professor of Banking and 
Commerce in the Government Commercial Institute, Calcutta. 

13065. R 
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18. Mr. S. Deb, M.C.E., had been sent to Japan by the Society of Theists 
and latterly got a scholarship from the Association. He returned after a 
('ompl~~e course of study in colleges and factories for the manufacture of 
porcelam. He has been engaged in the .Calcutta Pottery Works on a salary 
of Its. 200 :{ler month. 

l~. Mr. M: C. Ror retu:ned after pa~sing all the examinations and 
~~curmg CertIficates In Ser!cultnre of the Imperial Agricultural College, 
J okyo. He has been appomted by the Honourable Maharaja Manilldra 

Chandra Nundy Bahadur, of Co&simbazar, in. his sericultural firm on a 
salary of Us. 200 per montu. 

(Returned after learning the industry of match 
manufacturing in Japan, Germany, and England. 
Mr. Hoy has been employed in the Bande 

20 M P C R Mataram Match Factory, started by Dr. Ra~h-
• £ r. . . oy - J b h . Gh I f 1) 1 91 1111 A P Gh < earl' ose, on It sa ary 0 \,s. [iO KIer month 

- • lVJ r. .. ose I I . fi Gh am certam percentage on pro ts. 1'.' ose 
has Leen appointed on It salary of Rs. :?!)O 
per month in the It-rawady Match Factory, 

l Mandalay. 

2~. ~k J. P. Bose, M.C.E., returned from Japan after learning the 
manufacture of printing ink. He has been engaged in the Ca1cntta Printill'Y 
Ink Works on a Ralary of Rs. 150 per month and certain percentage 0;' 
profits. 

(Returned after passing all the exam i-

! nations and obtaining Certificates in 
Sericulture of the Imperial Agricultural 

I o ollege, Tokyo. Mr. Chuckerbutty hag 
23. Mr. M. M. Chuckerbutty bee~ engaged as Superintendent of 
24 Mr. M. N. De _ _ ~ SerlCulture by the Eastern Bengal and 
.),~ '1 J Ch ,1h ! Assam Government on a salary of 
_;) • .l\ r. • . oWu ury - I R 1~0 t1 111 D s. 0 per mon 1; ,;.\ r. e, as 

Sericulture Assistant of the Pusa Agri-

I cultural College; and Mr. Ohowdhury, 
as Sericultural Expert by the Tippera 

~ State. 

, 26. Mr. A. Mitter returned from Japan after learning the manufacture of 
biscui~ and has started the Raj Lakhsmi Biscuit Factory in Calcutta on his 
,own..account. 

27. Mr. N. N. Mojumdar returned from Japan after learning the manu
facture ot pencil and candle, and has started the Manorama Oandle Factory at 
Dinajpur 011 his own account. 

28 . .Mr. }f. N. Ghose, l\I C.E., M.n..A.S., London, returned after learning 
the mantUacture of celluloid and celluloid articles, e.g., buttons, combs, 
l,andles of umbrella, and sticks, &c., in Osaka, Japan. He also learnt the 
·manufacture of camphor, including the cultivation of camphor plants. He 
ha~ been employed by " The J essore Comb, Button, and .Mat Manufacturing 
Company, Limited," and has been doing excellent work there. 

29. Mr. A. M. Ghose, M.O.S., Ohemical Engineer, returned after 
having attended the Part Institute, New York. He mastered the technology 
of oils, fats, and soaps, by entering the world~reno\\'ned Colgate and other 
soap works. He was elected a Member of the American Ohemical Society, 
and was the first Indian honoured with that distinction. On Ilis way home, 
'Via Japan, he was appointed Ohemist and Supervisor of a big soap factory 
ill Tokyo. His book entitled "Chemical Technology of Oils, Fats, and 
Manufactured Products" earned for him much reputation in America, when' 
a large number of copies were sold. He has been employed in the Bengal 
Soap Factory, and has also started on his own account a soap factory under 
the name of Vegetable Soapery. 

30. MI:. J. N. Sahai, T.E., graduated in Textile Engineering from the 
Higher 'rechDological Institute, Tokyo. He had also practical training in 
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spinning, weaving, dyeing, in short, everything in connection with the 
weaving and spinning industry, by working in several factories in Nagasaki 
and Osaka. At the recommendation of the College Authorities he had the 
good fortune of working in both weaving and spinning sections of the 
Osaka Cotton Mill, the largest l\1ill in Japan. The President of toe Mill was 
highly satisfied with his work, and recommended him to any mill he may 
desire to join. He, on his return, worked as Spinning Master of the 
Krishna Mill, Bewar, on a salary of Rs. 150 per month. He is now working 
as Manager of the Gorakhpur Weaving and Dyeing Works. 

31. ~lr. B. C. Das joined the Royal Sanitary Institute, London, passed 
therefrom and was appointed an Associate of the same Institute. He has 
been, on his return, employed by the Dacca Municipality on a salary of 
Us. 150 per month. 

32. Mr. S. P. Gupta, graduated in Ceramics from the Higher Tec·hnological 
Institute, Tokyo, and worked in several factories for the manufacture of 
cement and tire-bricks. He also learnt the manufacture of pencil. He has, 
un his return, started a pencil factory in Calcutta on his own accqunt. 

::3:3. Mr. A. B. Sircar, M.A.C.S., took Chemistry and Bacteriology in the 
Stanford University, U.S.A. After that he learnt can-making and canning 
and preserving of fruits, vegetables and other food products in several 
canneries in California. He obtamed the Diploma of the National Canners' 
Laboratory in Pennsylvania. He was also elected a Memher of the 
American Chemical Society. He has been, on his return, appointed by the 
Bengal Preserving Company, Mozaffarpur. 

34. Mr. H. N. Mukherjee returned after learning the art of tanning in all 
its branches in several factories in different places of America. He has been 
employed by the Berhampur Leather Manufacturing Company. 

35. Mr. A. U. Ghose, M.A.S. (.Japan), M.R.A.S. (London), returned after 
graduating in tobacco curing and the manufacture of cigar and cigarettes 
from the Government Tobacco Monopoly Bureau's Manufactory in Tokyo. 
The Director of the Bureau spoke very highly of his attainments and recom
mended him to the tobacco works of the. Anglo-American Tobacco Company 
in America and England. He was the first foreigner who was granted a 
Graduation Certificate by the Imperial Government Monopoly Bureau of 
Japan. He was alRo elected a Member of the Royal Agricultural Society, 
London. He has bE'en employed as Manager of the Gopalkheria Oigarette 
Company, Lucknow, on a salary of Rs. 250 per month. 

36. Mr. D. n. Mojumder, aiter graduating from the Ceramic Depart
ment of the Government Higher Technical Institute of Tokyo, worked in 
one of the most up-to-date pottery works in Japan. He also qualified 
himself thoroughly in clay analysis, body and glaze-making, mould-making, 
furnace-building, firing and in all other different aspects of pottery 
industries. He has been engaged as Ceramic Engineer by the GwaliOl 
State on a salary of Rs. 200 per month. 

37. Mr. B. K. Sen returned after learning sheet metal works and 
electroplating from a big factory in Osaka, Japan. He has been employed 
in the Calcutta Sheet Metal Works. 

38. Mr. 1. B. Vidyanta, T.E., graduation ill textile engineeling from th£: 
Higher Technical Institute, Tokyo, with honours and obtained prizes and 
proficiency certificates. This was the first instance of an Indian student 
being admitted as a regular student in that Instituiton. He fully qualified 
himself in the seven courses of pattern analysis and de~igning, mechanism 
of textile machinery, mechanical engineering, weaving, dyeing, factory 
construction and industrial economy and obtained special certificates from 
the Director of the Institution. He has been employed by Messrs. Andrew 
Yule & Co., in their Bengal Mills. 

39. Mr. L. Barathakur, M.A.S., returned after graduating in agriculture 
from the Imperial Agricultural College, Sapporo, .Japan. He worked as 
Assistant Manager of the Sankhomten Sugar Mill, Hainan, FOlmosa, and 
Yi~ited many sugar factories, including the Government Sugar Experimental 

R2 
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Stat~o~ in Jap~n. H~ has started a firm .for ~roducing sugar cane 
prehmmary to hIs startmg a, sugar factory at TlDsukIah: 

,40. Mr. A. C. Sen returned after passing tbe inte.rmediate B. Se. Ex~min
ation in.'fanni~g of t~e Leeds University. \'lhile in Engl'md he joined .llld 
worked III a bIg tannmg factory. He al~o visited several factories bot.h in 
England and Germany. He has been engaged in the Nadia Tannery. 

(returned after graduating in Agri-
41 uRN T B S f culture from the University of 

. mr. . . agore, .. - ~ Illinois, U.S.A. They have started 
an agncu tura rm an a so Agn-Mr. N. N. Ganguly, B.S. - l . 1 I fi d 1 . 
culture Bank at Silaidaha. 

42. Kumar Amindronarain returned from .r apan after learning the 
manufacture of pencil. His services were lent for some time to the 
Bimlipatan Pencil Manufacturing Co., Madras. During that short time he 
made several substantial improvements in the factory and manufactured 
pencils in no way inferior to the foreign ones. He is now working ill the 
pencIl factory of the Small Industries Development Company. 

43. Mr. P. C. Bose, M.E., joined the ~Iechanical Engineering De
partment in the Imperial Ull1versity, Kyoto, ~nd got ~LE. !Jegree. 
~;or practical training in ship-building he worked in the dockyard or 
Kobe. He has been employed as an assistant e·ngineer in the Bilimorn. 
Sara Line (Baroda State Railway) on a salary of Us. 3-00 per month . 

• 
44. Mr. S. C. Bannerjee returned after learning pharmacy in Japan.' 

He has been employed, by the Russa Pha:ITI~aceutical Works, Ltd., 

45. Mr. K. T. Achaya returned after training in seric'Ulture both in 
Japan and France. He has been employed in the sericulture farm of the 
Salvation Army in Aligarh on a salary of Rs. 200 per month. 

46, Mr. J. C. Gossain, II., joined the testing department of tho 
General Electric Company, New York !,rhe director of the firm was highly 
pleased with his work and appointed him as an engineer in the hydro. 
tllectric plant which the Oompany undertook in 'Nepal. He is now working 
in the Oalcutta Electric Supply Oorporation. 

47. Mr. J, C. Maitra returned after learning electrical engineering in 
London. He has been employed by Electric Supply Corporation, Oalcutta. 

48. Mr. J. L. Sen, M.B., L:M.S., returned after passing the 11\1.S. 
Examination and taking course in bact.eriology in the London Polytechnic. 
He has been appointed a civil surgeon of Lucknow. 

4l). Mr. O. O. Seu, L.C.E., returned after training in mechanical and 
electrical engineering, both in England and America. He had been 
engaged as an assistant engineer by the E.B.S. Railway. 

50. Mr. P. D. Pande, B.S. returned after obtaining B.S. Degree of the 
Oregon Agricult1.iral College, U.S.A. He has been appointed as Af>~istant 
Director of Sericulture in Kashmir State. 

51. Mr. L. M. Sen, B.Sc. (Glasgow), returned after passing the final 
13.Sc. Examination in Mechanical Engineering of the Glasgow University 
with special distinction. He has been employed by ~Ief>srb. J eSbOp & Cb., 
in their big engineering firm in Oalcutta on a salary of Rs. 250 per month. 

52. Mr. R. Dutt, B.A. returned after fully qualifying himself in the 
maI).ufacture of soap and essential oil after theoretical and practical training 
in France, Germany and England. He has been' employed as a profebsor 
in the Bengal/fechnical Institute. 

53. :Mr. J. C. \ Sen, A.B., returned after obtaining the A.B. Degree 
in Economics of the Harvard University, U.S.A. Before his retprn he 
worked in the National J?ap~ of C9mp}.erC'e, one of the largest banks of 
Boston. 
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54. :Mr. D. K. Roy. B.A., A.Sc., passed B.Sc. Examination in 
Chemistry of the Edinburgh University and worked in the firm of a 
phannaceutical chemist for practical training. He has only just returned. 

55. ~lr. S. S. Sinha studied agriculture for two years in the Ontario 
Agricultural College. Canada, and obtained 13.S. Deg!"ee in Agriculture 
of the University of Illinois. He "as also elected Member of the American 
Society of Agronomy and Royal Agri.cultural Society of England. He has 
only just returned. 

GU. Mr. S. C. Roy, L.M. E., leq.rnt enamelling and worked at the British 
Westinghouse Electric and Manufacturing Company, Manchester, and 
stood second in the sufficiency test. He was highly spoken of by the general 
manager of the works. He has only just returned. 

57. Mr. S. C. Bose, B.A., retu;ned after learning automobile in England. 

58. Mr. L. Das returned after obtaining Diploma in Sericulture of the 
Superior National Agricultural School, Montpellier, France, and 5tudying 
tropical agriculture in the Superior National Colonial Agricultural School, 
Paris. He worked for some time as a professor of the Pusa AgTicultural 
College on a salary of Rs. 150 per month, which post he has resigned. 

51). 1\lr. S. K. Dutt Gupta returned nfter learning the manufacture of 
buttons from Japan, and started the ,Bengal Button Factory in Calcutta on 
his own account. 

GO. Mr. B. U. Chatterjee returned after graduating in textile from the 
Universitvof Leeds. He alsu obtained first class certificates in cotton and 
linen ble~chiog and finishing of the City and Guilds of London Institute 
Examinations. He, for practical training, worked in a big cotton mill in 
:Jlanchester and visited several factories. 

61. Mr. S. N. Bose, 1\1..\.S., returned after graduating in agriculture from 
the Imperial Agricultural College, Sapporo. He also worked in a big firm 
for practical training. 

62. Mr. B. n. Banerjee returned .lfter learning the manufacture of umbrellas 
and scientific instruments such as telescope, compass, vacuum gauze, &c., 
from the Tokyo Meter Manufactory. 

63. Mr. 1\1. C. Sen returned after learning the manuf.lcture of shell 
button!:) in a big factory in Kobe, Japan. He has started a shell button 
factory on his own account. 

(Ret1l1'ned after brilliant career and obtained 
I high celtificates of merit clnd golden 
I opinions of the Professors of the Seri-

6-1. Mr. H. R. Ghose, Y.S.A. j cultural Department of the Imperial 
G5. Mr. P. K. Mitter, :M.S.A. University, Tokyo. They also learnt the 

practical side of the work in the Govern-

lment Experimental Station at Nishiga
hara .. 

66. Mr. S. N. Bose returned after fully qualifying himself as a leather 
expert after training in Japan and England. 

f
Returned after passing the 1l.D. Examination 

~~. 1\1r.~. C. Guha l\l.D. - o! t.he Hahneman Medical 9011ege, Chica.go, 
ti~. Mr. Cx. C. Das, M.D. - U.S.A., and also learnlDg l\lechamcal 

Dentistry. 

6U. Mr. J. VULt returned after learning Ceramics in the Kato Porcelain 
Factory, Tokyo. 

70. Mr. S. Ro. _ the Royal Sanitary !~stitute, ~ondon, and qualifring 

{

Ueturned after passing the Final Examination of 

71. JUl'. H. C. YDutt. t~emselves as mUlllcipal englDeer~ from t~e Umver
Sity College, London. Mr. Dutt IS worklDg as an 
engineer in the firm of Messrs. Incell and Silk. 

}t3 
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73. Mr. P. O. Pramanic returned after learning umbrella making in all 
its branches in the Iwasaki umbrella manufactory, and electro-plating in a 
firm in Tokyo. 

74. Mr. P. K. Biswas retu1'lled aHer obtaining Ph.D. Degree of the 
Imperial Agriculture College, Sapporo, Japan. 

75. MI'. K. D. Mitter returned after learning litho printing, and in a 
factory in Tokyo, Japan. 

76. Mr. B. B. Bose got himself admitted in the Keyobu-bhoten Tin 
Printing Factory, Tokyo, -and learnt litho printing, tin printing, and can
making. '1'0 give a finishing touch to his education, he went to America. 
He has just returned. 

77. Mr. B. N. Das returned after learning the manufacture of shell buttons 
in a big factory in Tokyo, and leathen~tte in Osaka. 

78. Mr. A. Mitter returned after learning the manufacture of paints in 
Germany. 

79. Mr. J. Hazra returned after learning bhoe-making in the Universal 
Machinery Co., Ltd., Northampton, England. 

80. Mr. B. C. TIkil returned after leal'llil.g electro-plating and the manu
facture of glass beads at Osaka, Japan. Defore IliR return he was employed 
m starting the Bunraj Glass Beads Factory at Osak~. He will boon btart a 
glass beads factory in Calcutta. 
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In view of the difference of opinion prevailing among experts as to the training of 
a mining engineer, we print here the wlitten evidence submitted to 118 by Professor 
J. Cadman, D.Sc., and Sir T. H. Holland, K.C.T.E. 

Written et,idenee sulmlitted by Professor John ('adman, D.Sc., M.lnst.C.E., F.G.S. (Certificated 
Colliery Manager, late H.M. I nspectol' of Mines under th~ Home Office nnd Colonial 
Office, Professor of Mining in the University of Bi1W~il1gha1tl; also Consultmg Engineer 
to a group of Collieries in the Midlands, and Mining Adviser to the Colonial Office 
for West Indian aolonie.~). 

For a period of three-and-a-half years I was In 

charge of the Mines Inspection Department in 
Trinidad, and came In contact with a large number 
of Indians. I have also been in India and Burma, and 
1m ve Bome knowledge oE the conditlOns existing there. 

I have been in charge of the Mining Depart
ment in the University of BIrmingham during 
the past four years, dunng whICh time the follow
ing IndIan scholars have passed through the depart
ment. 

No Name 
I EMxperience in OccupatIOn 
I mmg prior hef . 

to obtaming ore gammg 
ScholArship, I Scholarship. 

--~------------~--------

1 Hafiz, A. 
2 Fox, C. S. 

No. 
No. 

:; Mokadam, B. P. Yes. 

4. Sen, A. M. No. 

.) Ashcroft, C. E. Yes. 

6 Ray, M. K. No. 

7 Dandekar, P., No. 

8 Kurup.M.N,P. No. 

!l Obaldullah, M. No, but took 
a COUrRI' at 

Calcutta. 

10 Nag, D. C. - No. 

11 Sen-Gupta. No. 
M.N. 

12 Rtrdaloye,G. C. Threemonths 
preparing 
for scholar

13 Rao, S. R. 
ship. 

Yes. 

(?) 
(?) 

Mining. 

CiVIl Engi
neering. 

Mining. 

Chemist. 

ElectrIcal 
work. 

OIl Boring 
and Pros
pectIng. 

Engineering 
.md Minmg 
at Calcutta. 
UniversIty. 

Civil Engl. 
neermg. 
Geology. 

Calcutta 
UniverSIty. 

CIvil Engi
neering. 

Attending 
UnIveI'Sity. 

5 years. 
3 years and 

returned 1 
year as lec
turer. 

3 years. 

4 years. 

J yeaJ:s. 

4. years. 

3 years. 

3 years. 

5 years. 

3 years. 

4 years. 

3 years. 

2 years. 

R4 

Passed 
DegIee or 
DIploma. 

B.Sc., M.Sc. 
B.Sc. 

DIploma. 

j B.Sc., M.Sc. 

DIploma. 

B.Sc. 

Diploma. 

Failed. 

B.Sc. 

B.Sc. 

(?) 

(P) 

Qualified for 
B.Sc. degree. 

Uwol'k 
WOlk obtained in 

obtained on England 

• rei:afa to Lot~_:!~ll 

- --

(?) 
MInIng 

Branch of 
GeologIcal 

Survey 

Employment 
m Mmes. 

Mysore 
GeologIcal 

Survey 

At a Coal 
Mine. Since 
become a 
Manager. 
Geologist, 

Rajputana. 
Not yet re-

turned. 

Boring, 
Dlgboi 011-

fields. 
Not yet re

turned, 

Assam Oil
fields. 

Not yet re
turned. 

Not yet re
turned. 

MIning work 
GeologIcal 
Survey of 
Mysore. 

vacatIOns. 

No. 
Assistant 
Manager, 

Overman, and 
Surveyor In 
COd-I'MIne 

1 year 
Yes, worked 

III Mmes 
for a year. 

Yes, inveflti 
gation of 
S Staffs. 
Coalfield. 
Worked at 
several 
Mines . 

No. 

No. 

Workmg In 

the BIr
mingham 
Corporation 
Power 
StatIOn. 

No. 

No. 

No. 

No. 

No.' 

No. 
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. My experience of these scholars leads me to 
state emphatically that with a few exceptions the 
men are very badly selected for the profession they 
are undertaking. The above list will show that out 
of 13 students, only three had previous experience 
in mining, or, indeed, had any intention or ambltlOn 
to follow the professlOn of minmg engmeer, prior to 
obtaining the scholarship. 

There has been no difficulty whatever m 0 bta inmg 
a,mple opportunity at mines for Indian scholars to 
obtam practical experience ,),1e general arrange
ment IS that a small tee IS usually charged to 
students, amounting to about the rate of lOs. to U. 
per week for short peliods, or 41. to 5l. for the long 
vacation. It is obligatory on all students to work 
in the mines for two months during the three years 
tlIey are readmg for the degree. My department 
obtams a form signed by the manager of the mine 
at which the student has been employed, statmg the 
exact nature of tIle employment during the period. 

The Indian scholars in mming find that they .ue 
unable to obtain employment m mining on their 
return to India. The reason IS largely due to the 
defective system of selectlOn The students are 
recruited from candidates who are in no way asso
ciated with mining before leaving India, are not 
known to a,ny mme own~rs or mme officials, and 
indeed, in many cases, have never seen or been con
nected with a mine before taking up the scholarship. 
A student m these circumstances has no direct con
nectlon With Indian lUlning, and has no friends or 
emplovers who would be prepared to obtam hiS 
services on his return 

It IS my opimon that if the students were 
recruited from persons actually connected With 
Indian mming, there would be no difficulty in 
their obtammg re-employment on theIr return. 
From the list above it Will be seen that of all the 
candid.ttes, only those who have been actuallyasso
ciated WIth mines before taking up the course have 
obtamed ldlrect employment in mines on their 
return. 

No doubt you have obtained evidence from Sir 
Thomas Holland, and If he has expressed himself as 
he did m a speech recently delivere~ on the educa
tion' of IndIan scholars, I should lIke to allude to 

, his suggestIOns, as I am dIrectly opposed to such 
views. 

I at~ach a press cuttmg on this subject. 

Report of a, speech by Str T. 'Holland K.C.I.E., at 
the 3rd Annual Dmner of the Indtan Mimng 
and Geoloqteal Club. (Extracted from the 
"Colhery GuardIan.") 

" Sir Thomas Holland, who was warmly received, 
after a few much appreciated humorous remark!!, 
alluded to 'the appointment of a commIttee by the 
Secretary of State for IndIa to investigate the ques
tion of State technical scholarships, It would be 
out of place to discuss the matter in detail; but 
there was one CritiCIsm that ought to be made now 
or never The comlluttee was composed of recog
nised educational authorIties, who had a sympathetIc 
attitude towards the dIfficulties of technical students, 
as well as the mdustrial needs of India. But it 
seemed to hIm that, in SlID1llllng up the eVidence 
which it would collect, such a commIttee ought to 
be influenced by members With practical experience 
of Indian industrial and commercial affaIrs-such a 
man for mstance, as Sir Percy Ashton, or their 
hon~ured guest Sir Dorabjl Tata. The committee 
would also he hoped, dIscover that the solution of 
the p1-oble~ would not be found mevidence collected 
in thiS country but in India itself, where we wanted, 
above all thI~g~, an army of efficient technical 
workers tramed under Indian conditlOns to deal 
With IndIan material. There was a related question 
of more direct interest to most of them-namely, 
the proposal to found a school of mines at Asansol, 
on the Raniganj coalfield. They knew that the 

existing faci~ties to study the principles of mining 
were the chaIr of mining at the Civil Engineering 
College, Slbpur, near Calcutta, and evenmO' classes 
at different centres on the coa.lfield for the a~sistance 
of young mine apprentices, prepanl1~ for the 
manager's certificate examination under the Indian 
Mines Act of 1901 While the classes on the fields 
had been singularly successful, tho~e at Sibpur 
College had attracted very few students. In thi~ 
country we had exactly the same contrast. The 
evening classes in mining at the colliery centres 
Were generally successful, the University classes 
were generally failures. It seemed to hIm that thlll 
contrast must always exist In a subject like minlllg ; 
and he hoped the reason would be examined care
fully by the UnIversity authorities, who appeared to 
thmk that the modern UniverSity was not up to 
date Without a brave show of technical t'ducatlOn. 
A mme manager, like a maRter mariner, was made 
only by a long, and often painful, practical appren. 
ticeshlp. The Universitv life of freedom made a 
serious inroad on the unrelenting force of discipline 
which was essential for evt'ry man responsible for 
the lIves of IDS BUbordinates. Although he was a. 
UDlverslty professor in a flourishing mllllllg district, 
he had no heSitation in confessing that they ought 
not, and could not, compete With the evening classes 
of technical scho~ls. The Government of Dengal 
would come to thiS concluslOn also, if thE'y a.tkmpted 
to build a Bchool of mines at Asansol, or anlwhere 
else. The out-of-shlft classes would flOUrish so 
long as the mining industry lasted; only few, and 
he feare:! not the best, students would take what 
corresponded to our B.Se.Tech. In mining. Yet 
there was a very necessary member of the milling 
community who could be trained only in institutions 
of University rank, and tlIat was the mining 
geologist. While the training of the mine InaRager 
should be about nine parts of minmg methods WIth 
one part of the scientIfic principles, in the minmg 
geologist the proportion of these ingredients should 
be almost inverted. One was a technical man; the 
other a technologist. One was trained on the mine 
supplemented by evenmg classes; the other was 
tramed at the University supplemented by sufficient 
experIence at more than one kmd of mme. Unfor
tunately, In our EnglIsh Universities we were 
attemptmg to turn out men who were qualified 
either as mine managers or as academic so-called 
pure geologigts. Neither understood the other, and 
both consequently were of less use in the world 
than they lUlght be. It was with the idea of gettmg 
these two to run comfortably in double harness that 
Mr. Pickering and he joined in founding their 
institute. HIS adVice to the Bengal Government 
would be not to found a school of mines, but to 
strengthen the evening classes on the coalfields, and 
to add a professor of geology at Slbpur The latter 
should remam a residential college wherever it went, 
and whatever was done, its indlvlduahty should not 
be destroyed; it should be given a chance of main
taming a continuous hlstory--of buildmg up tradi
tions which would give its students some excuse for 
an esprit de corps." 

Whilst I am disposed to agree generally that it 
mav be necessary to strengthen the lIImlDg School in 
the· Calcutta Umversity, and that it is important that 
Bound evening instructIOn should be given in the coal
fields, I am entirely opposed to the view that efficient 
lnine managers and mming engmeers can be tramed 
by evening instruction alone. Evening classes are, 
in my opInion, only suited, and indeed are elninently 
SUited, for the lUstruction of Bubordlnate officia.ls, 
overmen, firemen, and deputies. Mine managrrs of 
the future must possess a sound techniL",l training 
in all the branches of science applied to mwmg, which 
cannot be sa.tisfactorily obtained at evening classes 
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during the time the students are working daily in the 
,ume. After a hard day's work in the mine, It is idle 
to suppose that Instruction can be given of the quality 
and quantIty necessary for the complete educatIon of 
a. mming en~meer. . . .. 

I entirely and em?hatlcaUy disagree with Sir 
Thomas tlllit .. a mme manager, like a master 
.. marmer, 18 made only by a long and often painfuJ 
.. pradlcal experience" and UnIversItIes" ought not, 
" and could not, co~pete with evening classes of 
" technIcal schools." . .. . 

My experience has been entIrely m m!nIng m 
different localities In this country, and In many 
countries abroad. I have managed mmes, and am 
still connected with the direct management of mines, 
and I say with absolute conJide,?-ce that the successn:l 
mille manager and mining engmeer of the future IS 

the man who has a sound University educatIOn, 
togf'ther WIth a sound practical tramlng. The 
Government of this country has seen the need for 
this, and has now gIVen facilities by its legislatIOn to 
enable thiS combmatlOn to be followed. 

I would strongly adVIse the IndIan Government 
to Illalst upo:a part of the tramlng of mIne managers 
and engilleers belllg acqUired at day classes at a 
UUlverslty or college of equal standmg. 

India has to develop enormous fields of minerals; 
the geologist will locate these fields, but the effiCient 
and economIC ul'velopment can only be undertaken 

by a. body of engmeers, trained in a modern scho:;l, 
swept of those ruJe-of-thumb principles inherent to 
the class of men tramed entIrely In the school of 
bItter experience. Sound principles of sCIence a.re 
as necessary to the successful management a.nd 
development of the mine as they are to the effiCient 
geolOgIcal survey of a country, and I adVIse the 
CommIttee to beware of the mining geologist or 
expert Both the geologist and the mining engineer, 
properly and efficiently tramed. are Indispensable and 
essential for the successful development of IndIa 

In my opinIOn It is imperatIve that carefullv 
selected Indw,n mirung students should be sent t~ 
this country for Instruction, particularly untIl such 
time as Indian mIning IS more fully developed The 
selectIon of candIdates would be well placed eIther lD 

the hands of a comDllttee composed of the two 
lllspectors of Dllnes, two members of the Indian 
Mlnlug and GeologIcal Society, and two colliery 
managers, or In the hands of the ExaminatIOn Board 
under the Indian Mllles Act. The present system of 
mi!llllg scholarships has entirely failed to meet the 
obJect the Indian Government had in View, and as 
the faIlure can be traced to the selectIOn of unsuitable 
candIdates, a remedy IS at hand which I venture to 
~uggest would ultimately produce effiCIent and 
capable mmmg engineers fully prepaled to meet the 
polIcy the IndIan Government formulated in pro
motlllg Its scholarship scheme 

Note by Sir Thomas II. Holland, K.O.I E , F.R.S. (profes.wr oj Geology, and Director of the 
Depar'tment of Geology and Mzning, Manchester Univers~ty, and sometime Director of 
Geological Surrey of Indw), on the Indwn State Technical Scholarships 

In assuming that Indian students at present do 
not denve the maxmlum benefit possible from their 
tralnmg at Bntish UmversitIes and Technological 
Institutions, my conclUSions are based on personal 
acquamtance mamly WIth students who have been 
sent to England for training in milling In view of 
the fact that mIlllllg IS already a well-established 
industry In India. offenng abundant room for the 
employment of SUitable men, It IS fair .to conclude 
that the results obtained for thiS subJect have a 
wldf'r applicatIOn, bearIng on the general questIon 
of the present sy;tem of sendmg technical scholars 
to Europe. 

Of the mlllmg ~tudents that I know personally, 
only one had lIad practical experience at Indian 
mllles before being granted a scholarship, and he IS 
among the snIallnumber, so far, who can be regarded 
as a success, as he IS now holdmg a good posItIon as 
an assistant lnanager in Bengal. He, however, like 
the others, was an anxious candidate for Govern
ment employment immediately after compJetmg hiS 
course at the Birmingham UnIVersItv 

In drawmg an mference flOm the conSideration 
of Dllning students, it is Important to remember that 
there are two distInct classes of so-called minmg 
experts (the mille manager and the mining geologist 
or prospf'ctor). and that so far the scholarshIps have 
hem utilised m a way intended to lead to the pre
paration of one el,lsS only, namely, the expert whose 
ultimate ann IS to he a mme manager So far as I 
know, only one s(·holarship has been utIlised m a 
way '\\ lueh would tend. to qualify the scholar to be a 
proclpeetor or llllnlllg geologist, and that seholar is 
now completing his trainlllg at the Manchester 
UnIversity As there is little doubt about hiS bemg 
a success, the uhliijation of public funds for hIS 
assistance can be regarded as a reasonable invest
ment on behalf of IndIa. 

Taklllg the fallures first, it is easy to show why 
and how It IS unwIse to send raw students to 
En~land m the hope that the ordmary training at 
an En~libh Umverslty WIll qualify them to be mlIle 
11Ian,l~ers. Mme managers, to be qualified under 
the Indian Mllles Act of 1901, are reqUired to show 
eVidence of practIcal experience In pOSitions of 
responSllllhty underground, and to pass an examina-

13005 S 

hon m the prinCIples of mIning. Unless a student 
IS apprentIced at a mine for some years, he IS unable 
to take full advantage of tralnlllg slDlllar to that 
given in English UnIversities, It IS posluble for him 
to obtain a certam amount of familIarity WIth 
milling terms and WIth the machinery employed, but. 
no Ulllversity trallllng can take the place of actual 
familiarity WIth the speCIal condItIons underground 
A raw student, therefore, does not form a true 
mental appreciatIOn of the p.lIIClples of Dlllllnff 
taught at a University, and, after obtallllng hl~ 
degree, he IS too old, and IS otherwise generally 
unfitted, to go through the heavy drudgery reqUIred 
of the ordinary apprentIce Most of the students 
who have returned to IndIa With the B Sc. in mlIlmg 
show an obVIOUS awkwardness in practICal affairs; 
they are unfitted to take charge of subordinates, 
and cannot be entrusted with responsible work, III 

whICh a mIstake may mean the loss of lIves as well 
as of property. In one case a returned scholar, 
With the B.Sc in Dllning, failed to pass even the 
theoretIcal examination in IndIa for the second class 
certIficate. ThIS last case' illustrates my contentIOn 
that even the pnnciples of Dllning do not become a 
permanent part of the mental fibre of a student who 
has not had actual practical experience before 
coming home; for It must be remembered that, so 
far as the Ulllversity exaDllnations Wf're concerned, 
thIs student was marked as successful. 

The ordlllary youth who is compelled to earn hIs 
hving at mining cannot afford, as a rule, to eut out 
three years of hIs practical experience m order to go 
through the course for a Umverslty degree. He 
must obtain hiS knowledge of the pnnciples under
lymg his practice by tramlng at evening or out-of
shIft classes; and, consequently, if the Government 
of India wish to recrwt Dllne managers from IndIans 
they must mamtaiu in the country evenIng class~s 
of the kmd that we have in England. I conclude, 
therefore, that the present system of sending State 
technical scholars to Europe will never result In the 
productIon of mine managers 

My generall-nowledge of other Industries leads 
me to a Similar conclusion, modIfied, however, m 
~ome cases by the fact that managers of other 
mdustnal works have not the same responsihility 



ApPENDIX VII. 

regarding the lives of their subordmates, and, con. 
• sequently, require a less rigid training in matters of 
discIpline. Nevertheless, It mIl be found as a rule 

• that ruanagers of industnal works obtam the neces· 
sary qua.lificatIOns only ~y a long and unmterrupted 
practlcaJ experIence. TO'such men, who have to be 
themselves expert workmen, the UnIversity and 
Technological InstitutIOn of Umversity rank can 
ordmarily give httJe assistance; ""hat they want; In 

addItion to experience in works, IS traming of a 
kmd given in pUlely technical and industrial 
schools 
• In this class, however, there wIll be found a 
small proportIon of individuals who are capable of 
obtaming benefit from the so·called hIgher trammg 
,n SCIence and technology. It should be possible, 
1llierefore, to find in !ndla mdustrial workers who 
mIght be benefitted by a special course gf trainlllg 
in Europe, eIther m technological mstltutIOns, or at 
works where the methods are, from a scientific and 
technologiCal point of VIew, III advance of those m 
IndIa. Such men wIll almost always be compara· 
tlvely semor, certainly older than the average Uni
versitv stuJent. Thev will benefit by theIr tramlllg 
in EUrope because, 'having an intImate practical 
acquamtance with their mdustnes in India, they will 
be contInually fonning, durmg thou EuroJ>ean ex· 
perlence, mental pIctures of the way in which their 
newly-acquired Ideas may be turned to account under 
IndIan conditIOns, being also more matured they 
will be less distracted by the new lIfe in EnglIsh 
CItIes. This last pomt is one of the most Important 
to conSIder, for I feel sure that our raw IndIan 
students are seriously handicapped on coming to 
Europe by the enormous number of distractions put 
in theu' way. The methods of teaching now common 
III our UniversItIes and TechnologIcal InstitutIOns III 
themselves destroy all mental diSCIplIne the stu· 
deRts are provided mth most expensIve apparatus 
and are gIVen Illustrations by lantern shdes, dia· 
grams and lectures so carefully prepared that the 
onlv faculty brought mt~ play IS memory, and even 
that IS largely destroyed by the quantIty and variety 
of Illustrations. In addItIon to the regular lectures 
and demonstrations, following one another at a 
rapid rate and in bewilderIng varIety, the Indian 
student finds new dIstractions m the endless students' 
clubs, SOCIal entertainments and debatmg societies. 
Immediatelv outside the Umversity walls he finds 
every possIble form of mducement to forget the 
lessons of the day In the form of halfpenny papers, 
music halls, and cinematograph shows It seems to 
me that it is unreasonable to expect a young IndIan 
student, WIth no practical knowledge of the mdustry 
that he HI supposed to study, and accustomed only 
to the SImple life of an IndIan VIllage, to quahfy as 
a dIsciplIned expert after three years of such enter· 
tainment at the expense of Government. The Eng
lish public school boy is not so eaSIly dIstracted by 
Umverslty hfe, and knows how to keep the various 
forms of relaxation offered du1y subordInated to the 
real obJect before him, while most of the English 
students who are dependent on scholarships are too 
poor to take advantage of these ten;tptations to 
relaxatIon. 

The object with which the Government of IndIa 
instituted these scholarsbips mll be more certamly 
attained by the development in the country of tech
nical and technologICal schools. It should be easy 
to maintain a large variety of technical and indus· 
trial schools, but It may not be pOSSIble at present 
to prOVIde in higher technologIcal institutIOns in 
IndIa every form of training required to assIst exist· 
ing and possible industrIes It will be desirable, 
therefore, for some years to come to send a few 
select technical scholars to Europe for speCIal train
ing, but I think that in all cases these s~ou1d ~ 
experienced and matured men, never raw, Illexperl' 
enced young students. . . 

This leads me to a consideratIOn of the other 
class of mInmg students to which I have referred 

a.lready, namely, the class of prospectors of mInIng 
geologists. For the training of tills class better 
faClhtles exist at present in Europe; but even In 
this matter it would be comparatIvely easy to make 
IndIa independent. The mlDmg geologist requires 
more of the so-called scientific trammg a.nd lebs 
famIliarIty with the actual methods of mmmg-be 
is more of a mmeralogist than an engineer, but it 18 
stIll necessary for hIm to have a clear apprl'CIatlUll 
of the methods of mining, both for metallIferous 
minerals and coal. HIS trammg can be given III 

technological institutions supplemented by a. com
paratively sbort experience in various types of rollle!!, 
and the mmlUg scholar to whom I referred above IS 
being trained at Manchester on the distInct under
standmg that, willIe he Will never be suitable as the 
manager of a large mine, he "'Ill be useful to a 
minIng company WhIch reqwres a more precise J.-now. 
ledge of Its mmeral-bearing lands, or hi an:uoU8 to 
have an accurate survey of new conceSSIOns. For 
the assistance of IndIan students likely to join thIS 
class, I admitted to my department, when Director 
of the Geological Survey, a certam number of 
young SCIence graduates for tramIng in economic 
geology, and If I had remained in IndIa I should 
have attempted to develop this practice mto a 
regular system, granting dIplomas to those who 
showed the requiSite profiCiencl ; for I am convmced 
that it is ths, duty of the sCientific a.nd tet·hDlcal 
departments of Government in India to undert.tke 
theIr appropriate share of techDical educatIOn. In 
this way numbers of private workers as well as \I&C

ful aSSIstants can be tramed in the country to t.tke 
the place of the more expensive imported expcrt; It 
is the duty of the offiCIals to turn to the £1I11eo;t 
account pOSSIble in the public interest the peol,le as 
well !l.S the raw materials. There bas been a ten. 
dency hitherto for the educatIonal department III 
India to be an institutIOn apart, attemptlllg to wadI 
all forms of Ilcience and technology, while the SClen· 
tific departments occupy themselves with their tp( h
nological work without considering It a part of tbeIr 
dutics to undertake a share of the work of te.c'whing. 
As a resu1t, the products of the educatIOn depart. 
ment are not often fit for employment, while other 
departments are unde~irably dependent on recrUltH 
from Europe. 

The second question offered by the Committee 
regardmg the possibIlIty of admittlllg IndIan stu
dents to English works will presumably be 1Ul~"ered 
by other mtnesses; but 18 IS obvIOUS that it will 
always be dLflicult to persuade owners of works that 
it IS to their advantage to admit immature stranj,ters 
whose object is to aSsiRt competitors in their princi
pal market. In any case, owners of works wIll not 
be bothered with casual students, wblle they wlll 
readIly accept regular apprentices, Ilnd this brings 
us to the same ConclUSIOn, namel.v, that Indian 
students must go through the ordInary practital 
apprentIceshIp lIke the average English boy: man
agers of industrial works cannot be manutactured 
out of raw students by two or three years of free 
living at English Univer'litIes. 

If my e'ltimate of the lIitua~ion I.e cOm?<..t, 
namely, that mature workers only can fully benefit 
by these scholarships from India, It follows that the 
subjects selected mll be only those directly related 
to existing industries in IndJa. My reasons falllDto 
two classes :-

(1) Only experienced practical men can fully 
appreciate the meaning of technol<y';Ical science as 
an aid to industrial development; and 

(2) Only such students can find suitable employ. 
ment on their return to India; for new lllduMtnes 
cannot be inaugurated without capital expendlturl', 
and financiers mIl not put their money on .tudents 
with nothing more than the ordinary B.Sc. Tech. 

As the technical scholarships were instttuted WIth 
a view of assisting the industrJal development of 
IndIa, it is necessary briefly to consider the main 
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features of those industries which European techno. 
logical SCIence might asSist. They fall into two 
InaIn classes :-

(1) DistInCtly new industries and those which 
can now be worked profitably only on a large s<;ale 
and on European lines like most of the metallurgical 
industnes; and 

(2) Those now existing under cOD;dltions th~t 
might be improved without an Immediate expendl. 
ture of additional capital on any conSiderable scale. 

For the first class European experts Will be 
necessary. some or all bemg ultJInately replaced by 
IndIans, whQ Will be either tramed entlTely on the 
works, /l.8slsted by evenmg classes, as III the case of 
furnJ.Ce men, refiners, and founders, or obtamed from 
technologICal colleges, as in the case of chemists and 
lIurveyorli. The IndIan assIstants at such works can 
thus all be tramed In IndIa. 

For the second class of industries the chief reo 
qUirement of the assistant 18 falllJlIarlty With present 
methods and local condltion~ The methods and 
conditIOns nlaY be improved (1) by research work 
in Indian technological IllstltutlOns, such as that 
now establIshed at Ba.ngalore and that proposed for 
Ca.wnpore; (2) the direct utIlIsation of Ideas ob
tamed from more progressive works elsewhere, but 
ouly experienced men are capable of recognislllg 
those among foreign methods which are capable of 
advantageous applIc<itlOn to Indian industries. 

In my oplDlon the prlllcipal present educatIonal 
needs of IDdustrIal I'ndla of a kind that Government 
could appropriately finance are :-

(1) A large number of elementary Illdustrial and 
purely technical schools, With evening classes in the 
maID IlldustrIal centres. 

(2) A first-class technological college for each 
large provillee or appropnate group of small pro. 
vmcas, prOVided With staff and eqwpment for re
search work on local existing or obViously pOSSible 
industnes. 

(3) An ImperialmdustI'lal exlubltlOnevery year, 
held at the la.rger cities In rotatIOn, in additIOn to 
the smaller local shows. 

(4) Scholarships tenable in Europe and Amenca 
for the assistance mainly of (a) those who intend to 
return as teachers to the technIcal schools, and (b) 
thOR~ who could not otherwise leave their llldustrial 
employments for higher tralllmg. 

Supplementary Note by Sir Thomas H. Holland 
on the Indian State Technical Scholars. 

a mining department m the CIVIl Engineenng College 
at Slbpur For the classes on the coalfields'! have 
figures only for 1908 to 1910 In 1908, 417 students" 
were enrolled up to the end of the year, ana the 
average attend.l.nce at 'each lecture was 80. In 1909 
the students registered up to the end of the year 
numbered 230, the average attendance at lectures 
bemg 28. In 1910 the students enrolled numbered 
325, the average attendance at lectures bemg 20 

Up to the end of 1909, of the 105 persons who 
had been granted certificates of competency as 
managers after exanunatIOn, 88 had been students at 
these evenmg classes; and It IS Important to remem
ber that, m additIOn to those who thus obtamed the 
manager's certificate, the remaming students, who 
eIther dId not compete or were unsuccessful, were 
nevertheless better workers on account of their 
tra.llllng; the advantage to the industry secured by 
local classes 18 thus greater than that mdICated by 
the mere number of certIficates granted. 

At the Sibpur Engmeering College; five students 
obtallled dIplomas III 1908, one in 1909, and SIX III 

1910. Of these 12,11 secured good appOIntments on 
the coalfields, and, m additIOn to these, other students 
who failed to obtalll the diploma found satisfactory 
employment 

Of the State techmcal scholars m mlllmg who 
have returned to IndIa, I can find only two who have 
obtamed the mme manager's certificate; these are, 
H. C. Read, who is now one of the four lecturers at 
evening classes on the Ralllganj coalfields, and C E. 
Ashcroft, who obtallled the second-class certIficate by 
examInation on the 20th December 1909, followed 
by the first-class certIficate on re·exammatIOn on 
30th March 1910. I have no complete statement 
regardmg the number of certIficates granted to 
Slbpur students smce the class was started, but, in 
the lIsts of certificates publIshed annually by the 
chief inspector of mmes, I recognise the names of 
several Slbpur students whom I met before leaVIng 
India in 1909. The Slbpur College shows a record 
dlstlllCtly better than that due to the 16 scholars who 
were sent to the BInlllngham Uwversity; for the 
Slbpur College has not only a long lIst of practical 
successes as tested by the Government exammatIOn 
for competency, but numbers of other students less 
successful have turned out to be useful workers III 
the mining community Another fair test IS the 
membership of the Mmmg and Geological Institute 
of India, to wruch only one State scholar, namely, 
H. C Read, appears to have been admitted. 

It wIll be notICed that the evening classes on the 
In accordance with the Wishes of the Committee, coalfields and the full-tIme minmg class at Slbpur 

I have exalllJne<l. the Statement supplIed regarding show a relatIOnship as regards numbers of students 
the State technical scholarshIps granted between somewhat silWlar to that between the eveDlng classes 
1904 and 1912, and thiS Statement enables me to in tlus country and the Ulllversity departments 1D 

dlst!ngwsh these scholars from other Indian students lWning The evenmg classes more perfectly swt the 
who have come to England for trainmg. As before, conditIOns required by those who mtend to be ordInary 
I confine my remarks to the subject of mlWng, but managers, the classes of UlllversIty standard more 
my l'"llowledge of students in other departments fully meet the reqwrements of the sInaller number 
forces me to the conclUSion that the inferences of students who become mining geologists or 
drawn With regard to lWning are capable of very wide prospectors The contrast between the results 
applIcatIon. obtamed m Bengal with those due to the maintenance 

Of the 18 students who have been granted of scholars III Europe is accentuated by the fact that 
scholarships In mining, seven Inay be classed fairly as the techDlcal scholars, who get stipends larger than 
non-successes. Of the reInamder, four are still anytlung known among English scholars, were, or 
undergolllg traming, three are students unknown to ought to have been, picked men. The expenment, 
me, and four I know to be successful. Of these four however, is complIcated by the CIrCumstance that 
successful students, three were selected and recom. 16 of the 18 milllng students were sent to Blnning
mended by myself for appointments in India. ham, the other two havmg not yet returned to India. 

The expenditure on these 18 students between Of these two students, one IS now at the Royal 
1904 and 1912 amounts to just over 10,0001. It School of Mmes, and the other has just been granted 
seems to me that the results are of far less value to the M.Sc. after a course of great dIstmctIOn at 
the Indian lWDlng industry than those obtained Manchester. This student was selected by me m 
during apprOXimately the same period for an ex. India, and will be offered a lucrative post under one 
penditure I?robably not in excess of this sum on miwng of the lWning compallles after hiS return to India 
education In Bengal. WhIlst better results might have been obtained 

In Bengal mining education has been undertaken by more careful selection of the scholars, and by 
SlDce 1904 along two principal lines: (a) lectures training in other mining schools, I feel sure that, 
under the control of local COmmIttees at four centres so far as mining is concerned, the education of 
on the coalfield~ of Raniganj and Jherria, and (b) Indian students could have been more efiiclently and 
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economicallv undertaken III IndIa Itself The Slbpur 
College, bemg lesHlentml and controlled by 
thoroughly practIcal IDt'n, gIVes a far more satIsfac
tOI V tmmmg for IndIan students than 18 obtamable 
at any of our younger UmversltJes III thIs country 
'fbI' fiJsadvantages due to students' hte III Calcutt,l, 
where the larger colleges are non-resldenhdol, and to 
an even greater extent III our northern CIties, do not 
eXIst at SIbpur, and I thlllk the Government would 
be WIse III supportmg thai and other Illstltuhons of 
its kmd rather than III spendlllg money on sendmg 
techmcal students to Europe It IS a mIstake to 
encouragt' the Idea that IndIan lllstItutIons are 
nf'('('ssanly llltenor to those III tlns country There 
are yarlOUS kmds III each country, and college» lIke 
that at Slbpur mIght be turned to much mor(' valu
able a,ccount If they were suppOlted III such a Wi1y 
that the students themselves could look upon the 
IllstttutlOns wIth pnde 

I under~ti1nd that some WItnesses consIdered that 
resealch work could be bettel undertaken III Engllsh 
llH,tltutlOns so far as the lllllnedtate reqUlrements 01 
sCience .tre conccrned ThIS may be tI ue Lut, If rp
search work be undel taken "'Jth a VIew of nnprovmg 
Indtan techmcal llldustl'les, .tnd of trallllllg Indian 
students for practICal work und .. 1 IndIan condItIOns, 
there IS not the ~hghtest doubt that the l'0search 
work should be nndel taken III Indm Itself Even 
gauged hy the output of pure sct('nce, research work 
on Indian matel'lal would be male plOdudlve III 

IndIa than III Europe, Jf the college profesbols Wt'IP 
not forced by the present absurd S'y,tClll to gIVe a,s 
many as three lectures a day to val lOUS clas"es of 
students ThIS system not only bals dbsolutely .1,ny 
attempt to undertake research work, but It results III 
a serlOns degenpratlOn III the quahty of the lectures 
gIven, whIle the btudents, belllg over-lectured and 
over-tutored, become absolutely lllcapable of nul"'pell
dent thou~ht, That research work of the hlghpbt 
quahty c~n be done m Indm IS shown from the 
resnlts at the Geological Survey DepM tment, and bv 
the SCIentIfic sectIons of the agncultural department 
The orgamsatlOlI of the IndIan InstItute at SCIence 
at Biwg.tlore hd,S been drawn up WIth a VIew ot 
aVOldmg the old eYlls whIch charactense the colleges, 
and I have no doubt that research work of the 
hIghest quahty WIll be conducted there both hy the 
professors and students 

My Ylews regardmg the subjects other thi111 mlll
lllg are not based on mere casual 0 bservatloll, tor 
I have had to conSIder many questIOns outSIde geo
logy and 111l1Ullg as Dean of the Faculty of SCience 

m the Calcutta Ulllversity, as a Mf'mbel of the Boa,rd 
of SCientIfic AdVICe, and i1S a member of varIOUS com
mIttees of Illq Ulry, lllcludlllg the Oonferene" at N aun 
Tal III 1907, wlwll the general questIOn of techlllcal 
edu!'atlOn III Its relahonslnp to the llldustl'les of 
IndIa Wel(' very thoroug'hly dIscussed by WIdely 
representative authonties The end rebult of my 
consldemtIOll of the whole questtoll pomts, flS before 
stated, to the great ~\dvaJ1tage of completlll~ the 
average student's edm at IOn III Inella Itself, mOdIfYlllg' 
and extelldwg locCll lllshtubollS to meet thlS elld
At the ~aIlle time I agree that !l1 a, smaH number ot 
subJ.,('ts, for whICh regular a,lld contmuous tralllmg 
cannot be prOVIded III Indta, a certam nUIllheJ of 
caretull;' selected, and almost always seIllOI studpnts 
mIght be sent as scholars to Europe 'I'lw lll(llllneS 
that should be lllstltuted befOIe a ~tudellt IS oeleded 
for tJammg' III Emupe should extend "II ell beyoud 
those that detenmllf' hIS sClCnhfic qualtfi(atlOll~ dnd 
abIlity, for It IS lmportant to remember that the 
Indmn student has genemlly f;mllly obhgatlOn~ and 
E'IH'UmbranLes of a kmd that are unknown to the 
Engltsh youth TechllIcal effiCIency WIll be deenly 
bought If It menrs serIOUS dIsturbances of domestic 
a,nd soeml customs regarded as saC'IPd by the people 
ModIficatIon of thpse, hke all other delicately a,dJusted 
systems, ' ,m be madE' but slowly 

Wlllht I thIllk that 1t IS d1fficult to rOllnt;>r
lJala nee the advantages of tra.lmug" III Indm, I should 
hI' always glad to reemvc IndIan students dot ~hn
diester, a,l1d to use my lllfiuence III securlllg fm thl'lll 
afterwards smtable posts III India I reCClve many 
more apphcatlOns for student~ than I can satIsfy 
from Illy own classeb, and many ot these appltcatIons 
are of a kInd th,lt r ('onsider could be most effiClently 
met by the appollltment of qualified Indmns We 
Me lll.t!nng speC'lal CLrrangements now In our Umvel
~lt,1' work to ahsorb the mllung mto the geologIC,ll 
dep,wtment w1th a VIew of tUlnlllg out llllIllUg 
geologIsts r.,ther than mme manageis Such men 
WIll be usetul to compames wlshmg to extend theIr 
operations over new areal'o, they "WIll also be SUitable 
for appomtment to the GeologJCal Survey .md to 
educ.ttlOnal po~t~ We conSIder at Manchester that 
,1, 11llstake has been made III keepmg the mllllng and 
W>olo~lcal departments dIstInct, the result hellig the 
out-turn of students of pure sCIence and 111lllll1g mpn 
who are tramed more especIi111y III engllleenng 
mcthods WIthout knowledge of the questions of 
mmeral economICS so essentIal to officers of the 
GeologICal Suney and prospectors for l1llneml COIll
pame" 
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Reports of the Royal Commission on Technical Instruction, appointed 
1882 (first Report presented to Parliament in J 88~, C 3171 of 1882, second 
Report presented to Parliament in 1884, C. 3981 of 1884.) 

"The Training of Engmeers in the United States," a paper, wntten m1903 
for the Tnstitution of Naval Architects, by Professor \\~. E. Dalby, 1\1 A., 
B.Sc., with discllssion by':\1r A F Yarrow, SIr Nathaniel Barnaby, KC.B., 
Mr. ArchIbald Denny, Mr. Hans Henold, Dr. WIlham Garnett, Sll' WIlham 
White, K.C.D , F 11 S , Professor A. Ball', Mr. James Rowan, Professor C. J. 
Lambert, Mr. C. E. Stromevel, PlOfessor R. L. Weighton, i\Ir H G. Morse, 
and Professor D. S. Cappe;. (Reprmted as Appendix IX). 

Report of the Illlhan Jndustnal Schools CommIttee, and Resolution or the 
GOVeIlllnent of 1ndw, thereon, No 31 (Home Department), dated 14th 
January HlOL 

Report of a Committee appointed by the IU5titntion of Civil Engmeers 11l 

1903 to inql1lre mto the subject of the tlamillg of Engineers. (Pnnterl m 
the l\lmutes of Proceedmgs of the InstltutlOn of CIVIl Engmeels, Vol. 
CLXVI, U)05-6, PiLI tV.). 

"The relation of SCIence to Industry and Commerue," a paper read 
before the Bnllsh ASSOCIation b,\-}vb It. Blan, lVI.A., B Sc., 5th September 
1910. (Pllntedm the FJducatwltul Times, Odober--November 1910). 

Report or "the Recess CommIttee" on the Establislul1eat of a Dppart. 
ment or Agrieulture and IndustrIes for Ireland (first published in 1896; 
republished. HlOG). 

"Techmcal Education in Ireland," a paper read before the SOCIety of 
Arts by Mr. George Fletcher, F' G S., on 2'lth A pn11912. (PrInted III the 
Journal, of the Society of Lirts, Vol LX, No 3101, 26th Apnl1912.l 

" Education for Industrial Purposes," by the SuperIntendent of EdueatlOn 
for Ontano; printed a.t Toronto, 1910. (A study of the expenence of Great 
Britain, France, Germany, Switzerland, and the Ulllted States of America) 

"Industnal Education III the Umted States," bemg the subject of the 
Twenty-Mth Anmlailleport of the CommiSSIOner of Labour. Washlllgton, 
1911. 

Addre!3s by Mr. D. Home .Morton, l\Unst.C E. (of Messrs D. and A. Home 
Morton, Civil Engineers, Glasgow), as PreSIdent of the Glasgow Association 
of Students of the Institution of Oivil Engineerb, dated 21st November 
1911. (Printed by McOorquodale & 00., LimIted, Glasgow.) 

" Report on the Inquiry to bring Technical InstitutIOns into closer touch 
and more practical relatIOns with the Employers of Labour in IudIa," by 
Lieutenant-Oolonel E. H. de V Atkinson, R.E., and Tom S. Dawson, Esq. 
(Pnnted by the Government of India, 1912.) 

HegulatIOns for the admission of pupils to the works of Messrs. 
Yarrow & Co" LImited, 20th :March 1903. (Reprinted m Appendix IX., 
page 151.) 

The British Westinghouse Electric and Manufacturing Oompany, Limited, 
Trafford Park, Manchester. Scheme of apprenticeship courses. 

Messrs. Hans Renold, LimIted, Manchester Rules for the admisslOn of 
apprentices. 

Messrs. Vickers, Sons, and Maxim, LImited. Scheme for regulating the 
admission of applentices to the Engllleering and Ordnance Departments. 

The DaImler Company, LimIted, Ooventry. System of Engineering 
ScholarshIps and regulations for works pupils. 
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APPENDIX IX. 

THE TRAINING OF ENGINEERS IN THE UNITED STATES. 

By Professo~ W. E. DALBY, M.A., B.Sc., Associate. 

\
[Read at the Spring Meetmg of the Forty-fourth SeSSlOn of the InstitutIon of Nnal 

Archltects, 2nd AprIl 1903, the RIght Hon the Earl of GLASGOW, G C.M.G., LL D., 
Presldent, III the Chair.] 

The object of my paper is to place before you a few facts with reO'ard to 
the training of engineers in the United States-facts obtained duringOa visit 
last year to investigate and report'on the subject to Mr. YalTow. 

I may state at the outset that the general opinion in the United States is 
that an engineering training must include a College course, and the appren
ticeship rules a~e in general frame~ in full. recognition of this principle, and 
the College-tramed men pass WIthout dIfficulty frOln' the College to the 
works. 

• 
The subject naturally divides itself into two parts :-
(I.) The nature of thfl technical education given in the best Colleges. 
(II.) The relation between the employers and the technically trained men 

graduating ITom the Colleges and Universities. 

PART I. 

TECHNICAL EDUCATION. 

To fully understand the technical courses, it should be realised that the 
primary and secondary education in the United States provide a much better 
groundwork for technical training than is the case with us. Students at the 
leading 'Technical Colleges start their technical course with an advantage in 
this respect over our own students. The educational codes and regulations 
for primary and secondary education are as many as there are different 
States. There is, however, a general similarity in principle, and a good idea 
can be formed of their peculiarities by the consideration of the Educational 
Code in one of the older States. Some of the regulations from the education 
laws of the 8tate of Massachusetts are given in Appendix 1. 

In addition to these State schools, there are, of course, many private 
schools and Colleges. 

At the present time there is a widespread distribution of technical schools 
and Colleges, ranging in 'chaI'acter ITom the evening schools where 
mechanical drawing is taught, to the great technical Universities like Cornell 
and the Massachusetts Institute of Technology. Technical education in 
America originated largely from the Land Act of 1862, the title of which 
runs :-" An Act donating'public lands to the several States and Territories 
" which may provide Colleges for the benefit of agriculture and the mechanic 
" arts." 

The amount of land given to each State was fixed at 30,000 acres for each 
senator or representative in Congress. New York State, for instance, became 
entitled to 99b,000 acres. There were certain conditions attached to the 
grant, the most important being that t~e land thus granted to any St!1te m~st 
be located in that State alone, and not m any other State. A State III whIch 
there were no public lands left would have been in a quandary had the Act 
not provided that in such cases an equivalent in land scrip should be issued 
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hy the Secretary of the Interior to the States so circumstanced. In this way 
each State became possessed of a large amount of public land, or an equiva
lent in land scrip. Both the land and the scrip had to be sold by the terms 
of the Act, and the proceeds invested at 5 per ('ent. per annum, the income 
s.) derived being devoted to the maintenance of at least one College, "where 
.. the leading object ~han ~e! without .excluding other scientific and class~cal 
"sturlies and includmg mIlItary tactics, to teach such branches of learnmg 
" as arc ;elated to agriculture and the mechanic arts." 

The income derived from this Act must be applied to the payment of 
teachers' salaries and to the 'Purchase of scientific apparatus only., E,'ery 
other item of expenditure, the erection and maintenance of buildings, general 
office staff, &c., must be otherwise provided for, thus leaving a wide field for 
municipal grants and private munificence. 

Further assistance was given to technical education by the Federal 
Government through the Morrill Act of 1890, entitled" An Act to apply a 
" portion of the proceeds of the public lands to the more complete endow
"ment and support of Colleges for the benefit of agriculture and the 
" mechanic art,s established under the previous Acts of Congress approved 
" 2nd July IS62." By this Act the Umted States Treasury was directed to 
pay 3,OOOl. to each State and Territory in 1890, and to increase the amount 
annually by 200l., until a maximum of 5,000l. was reached in 1900, after 
which the grant was to remain constant at 5,0007 per annum. The total 
grant from the Treasury under this Act· in 1901 was 240,OOOl. distributed 
between forty-eight States and Territories. 
, This grant is to be applied "only to instruction in agriculture, the 
"mechamc arts, the English language, and the various branches of 
" mathematical, physical, natl1ra~ and economic sciences." 

It is noteworthy that the Act spenially directs that Done of the money is 
to be granted to any College where a distinction of race or colour is made. 

These two Acts indicate the attitude of Congress towards technical 
education, and specify the help that has been, and is 'being, given by the 
Federal Government. The provision of funds for the erection and mainte
nance of buildings, and for the establishment and endowment of all branches 
of technical education outside "agriculture and the mechanic arts" falls 
upon the States themselves, and upon private individuals. 

The States themselves have independently passed measures affecting 
technical education in their own Legislatures. Municipalities have also the 
power under their State Law to appropriate money for technical education. 
A Technical College may receive external aid, therefore, from three- distinct 
sources :--(1) The United States Legislature under the two Acts quoted; 
(2) State anu municipal appropriations; (3) Private gifts. 

STATI~'TICS CONCERNING HIGHER EDUCATION OF THE UNIVERSITY TYPE 
AND INCLUDING HIGHER TECHNICAL EDUCATION.-YEAR 1900. 

There are 480 Universities and Colleges in America with power to grant 
degrees to persons of both sex.es; 141 Colleges for women, and 43 technical 
schools. The majority of these have come into existence during the last 
thirty years. 

For the year 1900 the number of students receiving instruction in these 
Colleges in Engineering subjects is given below, the column on the right 
giving the numbers of the total in the Agricultural and Mechanical Colleges, 
that is, in those Colleges receiving grants under the Land and Morrill 
Acts:-

Mechanical Engineering 
Civil Engineeriug 
Electrical Engineering 
Mining Engineering 
Architecture 

S 4 

In all the 
Colleges. 

- 4,459 
- 3,140 
- 2,555 
- 1,261 

459 

In the Agricultural 
and Mechanical 
Colleges alone. 

3,938 
1,964 
1,617 

822 
292 
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The gross income of all these institutions for the year 1900 was 
5,711,693l., made up as follows;-

U.s. Federal Government 
State and Municipal Grants 
Tuition Fees 
From Endowments 
Other sources 

Total 

£ 
596,836 
892,881 

2,234,225 
1,409,096 

578,655 

5,7il,6n3 

The gifts from private individuals during the year amounled to 
~,399,093l. 

The total property possessed by these institutions amounted to the value 
of 72,l18,919l. Of this, 33,238,706L represents endowment funds the rest 
representing the value of the grounds, buildings, &c., used for ~clucation 
and research. 

Table 1. indicates the financial position of a few of the leading Colleges 
in the United States. 

The numbers of students are also given, and these numbers include both 
undergraduate and post-graduate students. 

Income derived from 

Government 
nd muniCIpalitIes 

Federal 
States a 
Investe 
TuitIOn 
Other s 

d funds -
fees - -
ources -

Total -
Gifts fo r 1901 . 

-
-
-

. 

Numbe 
Numbe 

I' ofillen btudents 
r of women students 

. 
-
-
-
-
-

-

-
-

Percent 
sente 

age of total income repre-
d by tuition fees 

Tuition 
cours 

fees for undergraduate 
e. 

fee calculated from num-
of students given above, 

Tuition 
bel'S 
and 
such 

the amount receIved from 
fees. 

TABLE I. 

Harvard.! Yllle 
I 

• 
£ £ 

- -
- -

108,314 51,194 
133,7~3 97,404 
33,287 5,321 

--------
275,334 153,919 

I 

167,020 128,245 I 
4,090 2,343 
- 43 

---
2,386 

48 per cent. 63 per cent 

£ £ 
30 30 

33 I 41 

f Cost 0 

ealcu 
dents 
Illcom 

education pel' student, 67 64 
lated from number of stu-

gIven above, and total 

I e. . 

COluDlbla • Cornell. I Mua I not 

------ ~--

£ £ £ 
- 7,700 1,66'> 
- - 5,000 

100,217 77,188 20,702 
8:1,942 46,899 41,423 
10,428 935 72:1 

-----------
194,587 132,722 6D,51.> 

194,783 27,870 92,595 

2,450 1,930 1,12'> 
- 369 5:J 

2,299 1,178 

43 percent 35 percent 59 per CPllt 

£ £ £ 
40 25 40 

3;) 20 :1;) 

79 : 58 5D 

1 

The figures in the Table refer, of course, to all branches of higher 
education. What proportion of income is derived from technical students 
I am unable to say. In the case of the Massachusetts Institute of Technology 
(right-hand column) all the students are ., technical." It is interesting to 
note that at this famous Institute the cost per student is 591., of which en( h 
student pays on an average only 35l., although the actual cbarge for 
undergraduate instruction is 40Z. 

The progress of professional education dming tbe last ten years in the 
older Universities and the two lDodt;.rn schools of engineering which have 
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won such a standing for themselves in America, namely, Sibley College of 
Cornell University and the Massachusetts Institute of Technology, IS 

indicated in the following Table. 

TABLE II. 

SHOWING NUMBERS OF STUDENTS IN ENGINEERING IN THE COLLEGF.S 
SUTED. 

1890-91 

1891-92 

1892-93 

1893-94 

1894-95 

1895-96 

1896-97 

1897-98 

1898-99 

189D-OO 

1900-01 

I 

- I 

HA.RVA.RD 

CIVtl, Mechanical, 
and Electrical 

Htudents In the 
Lawrence 

SCIentIfic Hchoo!. 

31 

200 

YALE. CORSELL. MA~S llisT 

Civil, Mechanical, I 

Electncal, lIl!nlng, i CIVtl, Meohameal, CIVIl, lIIechamcal, 
and Samtary Eng. ' Land EleotrlCal I Electncal, and 

Students In the Students. 'I Mmmg Students 
Sheffield SCIentific 

School. 

118 297 

127 640 310 

168 684 313 

186 687 338 

202 623 355 

209 617 357 

174 623 352 

15H 64l, 356 

166 686 347 

162 774 356 

163 844 372 

The above figures give a good idea of the work that has been going on 
in the States with regard to the training of engineers. So far as I can 
ascertain, these institutions stand highest in the regard of the profession, 
though there are many more of almost equal standing from a purely 
technical point of view . 

• 

COURSES OF STUDY AT HARVARD, YALE, CORNELL, l\lASSACHUSETTS INSTITUTE 
OF TECHNOLOGY (BOSWN), AND :MCGILL (MONTREAL). 

The undergraduate courses of study are yery exactly laid down, and a 
student selecting his particular branch of work is pllt through a definite 
'course. The principle underlying the arrangement of these courses is that 
the first two or three years shall be' spent in the study of scientific principles, 
and the fourth year devoted to some specialised subject. Often, therefore, 
men may be going to qualify in very diverse special subjects, and yet wOlk 
t.hrough. precisely the same general course for three parts of their time. 
Consideling the courses of the chief Universities in order, Harvard stands 
more or less alone in alrowing much more freedom ot choice than the more 
modem schools. A course is recommended for engineers, but a student 
can vary this course within wide limits, subject to the approval of the 
Professor. 

At Yale the work in the Sheffield Scientific School is more exactly laid 
down. For the first two years of their three years' coursl3 the work is 
practically the same for all scientific and technical students, but in the third 
year a student can continue his ,york in anyone of the subjects shown in 
the middle column of Table III. All these courses lead to the degree of 

13065. T 
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Bachelor of Philosophy. (.fh.B.).. Two years more of .. post-graduate study 
lea~s to the degree of. CIvIl E~glDeer (O.E.), or MechaDlcal Engineer (M.E.), 
or .Ill the less techDlcal studIes Master of Science (M.Sc.), or Doctor of 
PhIlosophy (Ph.D.). ,!-,he cOO1.plete CO"ijrse in engineering is, therefore, five 
years, the student havmg consJderable latitude in his post-graduate work. 

First ~nd 
Second Years. 

TABLE III. 

COURSES OF STUDY AT YALE. 

Thud Year. 

--------I Engi~::~ng -: preparation for 1 

I 
Mining. I 

Sanitary Engineering 
Chil Engineering. 

I Mechanical Engineering 

Fourth and 
Fifth Years. 

Electrical Engineering i 
Chemistry. I Post 

Common Chemistry in preparation for 
Metallurgy Gradll&te 

Studies. , Natural Hlstory. 
: Mineralogy in preparation for Work. 
I Geology , 

Biology in preparation for Medical 
! Studies 

Agriculture. 
,Studies in preparation for I 

~orestry. 
- I 

At Cornell the lindergraduate course of study is four yean.. Students of 
Mechanical Engineering and the allied branches do their work at Sibley 
Cellege, a fine building on the Campus. There is a separate building for 
Civil Engineering and Architecture. The Sibley College Courses are 
identical during the first three years, except in the case of Naval Archi
tecture, where specialisation begins to a certain extent in the third year. In 
the fourth year a student may specialise in anyone of the following courses :
Railway Mechanical Engineering, Mechanical Engineering, Electrical 
Engineering, Marine Engineering, Naval Architecture. All these courses 
lead to the degree of Mechanical Engineer (A1.E.). At Cornell a six years' 
course has been arranged, so that a studont may take the academical courso 
jointly with the .engineering course, the conjoint course leading to the two 
degrees (A.B., 1\f.E.), that is, Bachelor of Arts and Mechanical Engineer. 

There is a four years' course leading to the degree of Civil Engineer 
(C.E.), and a six years' course leading to the two degrees A.B. and C.E. 

At the Massachusetts Institute of Techllology all first year studentM take 
practically the same course. There are certain divergencies in the becond 
and third years, though all have to take French, German, political economy, 
and business law. In the fourth year there are fourteen opecialised 
professional courses, each course containing within itself options of even 
narrower specialisation. 

A general plan of the courses is shown in Table IV. on the succeeding 
}Jage, the column on the right containing the" options" allowed in the fourth 
year. Options are also allowed in the second and third years in some courses. 
In order not to narrow the men too much, the courses are so arranged that 
one-twelfth of the time for the first three years is occupied in literary studies. 
This proportion of the time does not include French and German. All the 
courses lead to the one degree of Bachelor of Science (Sc.B.). All the first 
year students work on one definite course, and are not required to make their 
choice of subject until their second year at College. The total number of 
men at the College during this session was 1,415. " 

There is 'a ten<.lency in the College to increase the time devoted to 
literary stndies, and to decrease the time given to the workshops. 
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TABLE IY. 

COURSES OF SrUDY AT THE MASSACliUSETTS !NSl'ITUTE OF TECHNOLOGY. 

Common Studies. 

I • I Physical 
Chemistry - I PhysICs - i L b i I a . 
Me.thenlatICs' Mathematics, French 

Drawing - Dlawing - German 

French or lGel'man or Political 

Fourth Year 

C· 'IE' I IV! .,ngmeermg 

OptIOns 

f 
Ci vll Engineenng 
Highways and Railroads. 
Geodesy and Topography. 

:Mechanical En- Locomotive Engineering ~
' Manne Engmeenng 

Mill En~neenng. 
Heating and Ventilation 

f QuantItative Analysis 

gmeermg. 

f :Minmg Engi-
<. Deering. 

Architecture -

- Chemistry 

<. Engmeermg Lab. 
f Architectural Design. 
<. ConstnlCtion for strength 
f Engine DesIgn. 
<. Techmcal Analysis 

{
Electrical Engi- { Rd.ilroad SIgnals 

neering. Electric Waves. 

German. French Economy Biology f 
Municipal Sanitation. 
Structural and CheL.lical 

Geology. 

English 

Mlhtary 
Science. 

Literature : Busmess 
and Ris- Law 
tory 

Physics 
, {orgamc Chemistry. 
, AnalytIcal Mechamcs. 
I Electro-Chemistry 

General Studies i changed to a General 
, f This course IS about to be 

I Science course 
Chemical Engi. S Hydrauhc Motors. 

neering <. ApplIed ChemIstry. 
Sanitary Engi-

neermg. 

Geology 

Naval ArchItec-
ture. 

{
Mining Engineenng. 
Geology (experimental) 

NavaJ Architec- J 
ture for Stu-
dents from Just organised. 
Annapolis. 

At the McGill University there are six subjects of undergraduate study in 
the Applied Science Department, each leading to the degree of B Sc. after 
four years' study. The first year course is practically the same for all 
stullents in this department. Small differences appear in the second lear; 
the third and fourth become highly specialised. The six course3 are: 
Architecture, Civil Engineering, Electrical Engineering, Mechanical 
Engineering, Mining Engineering, Practical Chemistry. 

In all the Colleges I visited, degrees are not given on the result of an 
examination at the end of the course, but on the gradually accumulated results 
of terminal and sessional examinations, and a thesis at the end of the course on 
a subject usually suggested by the Professor. There are no external 
examiners in the sense that we have them, and there is only one clas~ of 
degree, and not, as with us, an Ordinary and an Honours df'gree. 

ENTRANCE EXAMINATIONS. 

The standard for entry is about that of a high school education, and is 
gradually being raised. The subjects demanded by the Colleges under 
consideration are shown in Appendix II. 

DIVISION OF THE WHOLE COURSE BETWEEN THE DIFFERE~T SUBJECTS OF 
UNDERGRADUATE STUDY IN THE MECHANIC.\L ENGINEERING DIVISION. 

In order to give some idea of the relative importance attached to the 
subjects forming the Mechanical Engineering course at the different colleges 
under consideration, I have estimated in Table V., on the following 'page, 

~ T 2 
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'as near as pos,siule the to!al hours of instrt;Ictio~ given during the whole 
course, groupmg the subjects as far as possIble III the way we do in this 
cou,ntr~. 1 T~e computation is based on a college year of 30 working weeks. 
~hlS 'lab~e IS O1;ly to be regarded a~ approximately correct, but the figures 
gIVen are suffi~Iently accurate to brmg out the peculiarities of the several 
courses. 

TABLE V. 

SHOWING THE TOTAL NUMBER OF HOURS OF INSTRUCTION GIVEN IN TUE 
MEOHANICAL ENGINEERING COURSE AT THE FIVE COLLEGES STATED • 

. 

Mathematics 
I 225 330 150 232 . 

· ! 
Physlcs - · - 270 120 225 150 
Chpmistry - - 135 135 210 195 
Freehand . • I - 90 - 45 
German - : I 

90 270 90 90 
French . - - - - 180 I 

Enghsh 
I 

150 60 135 I · · .. - I 
Applied mechanics - · I 285 120 285- 210 I 

Mechanism - " I 45 60 -- 105 I 

Hteam engllle -(includin~ I 135 165 165 172 I 
Machme deslgn 540 sao 600t 675 I 

drawing and descriptive I I 

geometry) 

I Engmeering laboratory - · I 390 - 25;) 150 
Electrical engmeering - - I 80 - 60 60 I 

Workshops 
, 

360: 30§ I 
900 405 - - I I i Busmess law I I 1;) - -

: I 
- - - I Pohtical economy . - - I - 45 

---------
2,864 I Total · · , 2,705 1,710 I 2,940 

I 
I 

, 

Duration of course - 4 years 3 years 4 years 4 years 
Average instruction hours 676 570 735 716 

per year. 
Average hours per week -I 23 19 24 

I 
24 

• Mechamsm inclnded In apphed mechamcs. 
t Includes freehand drawmg. 
::: Taken during the summer months at the neighbourmg Rindge Manual Training School 
§ Chlefly " workshop visltmg." 

! 
I , 
I , 

, 

540 
435 
150 
180 
-
-
60 

210 
270 
180 
930 

720 
60 

720 
-
-

4,455 

4 years 
1,114 

37 

In comparing the total number of hours of instruction forming the 
courses, it is noteworthy that whilst Harvard, Uornell, and the Massachusetts 
Institute each give about 2,800 hours of lectures, recitations, laboratories, 
and workshops during the four years, McGill gives 4,455. A large amount 
of private study is always necessary if a student is to keep up with his 
lectures, and all this has to be done in addition to the hours ~ven in the 
table. 

At the Massachusetts Institute the courses are 80 arranged that a 
student can do his work in 48 hours per week. Half this time is given to 
lectures, &c., at the College, the other half is assumed to be spent in private 
study. rrhe same method appears to be in operation at Cornell and Harvard 
and Yale. 

I think this basis of arranging the work at a college is a very good oue. 
A student overloaded with lectures, &c., has little time left to keep abreast 
of his work if much more than 24: hours a week are taken up in purely 
college work. A good. m1.U will take more, of course, but the average man 
gets behind and gets discouraged. 

A very striking feature in th3 CJrnell course is the large amount of time 
devoted to the workshop3. 
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Considering the above T~ble, an avel"age course for a mechanical 
engineer may be taken to consIst of 3,000 hours' instruction, distributed in 
the following way:-

Mathematics 
Chemistry and physics 
English -
French or German 
Applied mechanics, mechanism, steam engine 
Electrical engineering --
Mechanical drawing 
Engineering laboratories 
'Vorkshops -
Freehand drawing -

Per cent. 

- 10 
- 15 

4 
3 

- 17 
2 

- 20 
-10 
-16 

3 

100 

It will be seen from the foregoing analysis of courses that what is under
stood by a technical education in the States is really four years of continuous 
hard work at a College equipped with engineering laboratories and 
workshops, and with all the educational apparatus necessary for giving a 
scientific education. 

INSTRUCTION IN NAVAL ARt:HlTECTURE. 

There have been courses in Naval Architecture and Marine Engineering 
at Cornell University since 1891. These are organised in connection with 
the Mechanical Engineering course at Sibley College In fact, they are the 
same as the mechanical engineering with specialisatlOn in the third and 
fourth years. A student may choose a course in Marine Engineering, taking 
the lectures on Naval Architecture, Shipbuilding and Marine Engmeering, 
or he may choose the course arranged for those about to become Naval 
Architects, taking the lectnres in Naval Architecture, Shipbuildmg, and 
Ship Design. Men who have graduated at other colleges are allowed to 
come and take a post-graduate COUfRe at Cornell in these subjects. In 
connection with this department there is an experimental tank about 
400 ft. long, complete with travelling gantry and all the necessary apparatus 
for making towing experiments, though at present it is arranged for making 
experiments on propellers. 

The course which has been provided at the Massachusetts Institute of 
Technology since 1891 provides instruction for those who expect to enter 
the profession of shipbuilders and designers. There are thirty-nine students 
in the course at the present time. The Boston Navy Yard mould loft has 
been placed at the disposal of the College for teaching purposes, and 
instruction is given there to all third year students in Naval Architecture. 

The Massachusetts Institute have very recently organised a post-graduate 
course in Nayal Architecture in addition to the above, for the training of 
men from the Govemment College at Annapolis. 

Courses of Naval Architecture have just been established at Columbia 
University, Lehigh University, and at Michigan University. 

PART II. 

RELATION BEnYEE!'/" EMPLOYERS AND 'fECHNICALLY TRAINED MEN GRADUATING 

I< ROM THE COLLEGES AND UNIVERSITIES. 

It is generally l'ecognised by employers in America that a man with 
technical training makes a. better apprentice, and develops into a better 
officer than a man with only an ordinary education. 

The present trend of opinion amongst employers concerning College 
graduates is well illustrated by the apprenticeship rules in operation at 
the Motive Power Department of the Pennsylvania Railroad Company, and 
at the large private concern in Philadephia, Baldwin's Locomotive Works. 

T3 



140 ApPENDIX IX. 

, Con~idering the Pe~nsylvania rules first, they distinguish two classes of 
apprentIces :-

(1) Regular apprentices. These are young men who have received 
a common school education, and are about seventeen years of age. They go 
through the regular course in the shops, and eventually become journeymen. 

(2) Special apprentices. These are, as a rule, 'College graduates 
entering between twenty-one and twenty-three years of age, who after 
working through the regular course frequ()ntly become officers. 

The rates of pay per week are as follows :-
1st Year. 2nd Year. 3rd Year. 4th Year. 

Regular apprentices - 123. 178. 228. 34:8. 
Special apprentJces 348:- 388. - 438. 488. 

'1'he General Manager of the Railroad informed me that :-" College 
graduates) el:cept with regard to- their wages and tho departmental work 
required of them, are received on the same terms as other employees. The 
Company recognise by the increased rates of pay the fact that they have 
already spent some time in, acquiring knowledge, which, while of little use 
to the Company during their apprenticeship, makes them of more yalue than 
th~ regular apprentices." . 

The rules in operation at Baldwin's works are more elaborate, though in 
principle they are the same. A College graduate is taken on at the end 
of his College course pays n~ premium, and receives enough to maintain 
himself. They have three' classes of apprentices, the division being made 
on diffel'ences of educational attainmellt alone. There is no way into their 
works except through one or other of these three classes. 

The First Class includes boys seventeen years of age who have had 
a good common school education, and who who will bind themselves by 
indentures to serve for fuur years, and to attend. during the first three years 
of their apprenticeship, evening schools at which elementary algebra and 
geometry and mechanical draiving ate taught. 

The Second Class includes boys eighteen years of age who have received 
a high school training, in which they have taken the. mathematical course, 
and who will bind themselves to serve for three years, and to attend evening 
schools for the study of mechanical drawing. 

The Third Class 'includes graduates'of Colleges o'~ technical schools, over 
twenty-one years of age, who _have taken courses covering the higher 
mathematics and the sciences, and who desire to secure shop training. 
They are bound £01' two- years. 

The weekly rates of pay of the different classes are as fullows ;-
1st Year. 2nd Year. ' 31"d Year. 4th Year. 

First Class 
Second Class 
Third Class 

;. 
128. 
178. 
31$. 

118. 
228. 
388. 

228. 
278. 

278. 

At the end of his apprenticeship each youth in the first class receives a. 
bonus at 25l., and in the second class 20l. i 

1'he apprentices i:r;t Classes'l and 2 arEl usually put through th~ machiD;e 
shops, fitting shops, and erecting shops. The college grad~ates III Class 3 
are allowed to work in any department they may select. '1hus a man can 
choose three months respectivply in the pattern shoP! the foundry,. the .forge, 
the erecting shop, the machme shop. and the fittmg shop, fillIng m the 
remainder of his time in any shop he prefers. 

At the present time there are 215 apprentices in the first class, 68 in the 
second, and 35 in the third class. 'rhere are a good many more apprentices 
in the works than these, but they were taken on befol"e the present rules 
came into force two years ago. A superintendent has been appointed to 
look after the apprentices and administer the rules relating to them, ~:me of 
which is that no youth is to be kept more than 90 days o~ anyone Job or 
machine. This affects those in Classes 1 and 2 more partICularly, becausf! 
meIl. .In Class 3 can go to' the superintendent at any time and get what 
shifts tliey want. 
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YACATIOY ApPRENTICE~. 

The students at the Technical Colleges have no difficulty in finding 
employment during their vacations. Baldwin's receive them freely, in fact 
they encoUlage them to come by a!Jo\~ing any vac~tion time to their credit 
if they subsequent~y come t? the~ III Class 3, that IS, after they have taken 
their degree at theIr respectIve Colleges. 

They also take them at Altoona, in the Pennsylvania Railroad Company's 
shops, but they rather .object to th~ practice .because in some respects it is 
inconvenient to them III the operatIOn of their shops. On the other hand, 
the Baltimore and Ohio Railroad wrote to the Massachusetts Institute of 
Technology this summer asking them to send some engineering students to 
work in their shops during the vacation with a view to receiving appoint
ments after graduation. 

The Central Railroad of New Jersey has now four students from Cornell 
and two from Purdue University working their Bummer vacations in their 
shops, and they pay them 15 cents per hour (equivalent to 30s. per week). 
They take college graduates as regular apprentices, starting them at any 
age between 21 and 26, paying them about 42s. per week to start. 

A special point with regard to apprentices in the States is that no 
premiums are charged and substantial pay is given at once. As a 
consequence the" gentleman apprentice" or ',' pupil," as we understand the 
term, appears to be unknown in Am~rica; the only qualification required 
is a sound technical education. 

Another point in which the American practice is remarkably different 
from ours is that age is no limit to a man who wants to get practical work 
in the shops, providing he is a college graduate. I am not sure if they 
would take on an apprentice after 21 years of age if he were not a graduate. 
College graduates in America never find that, whilst learning the scientific 
principles of their profession, they have grown too old to enter the work
shops to learn the practical part. The general opinion seems to be that 
the ~ducated man picks up his practice much quicker and more intelligently 
than the younger man with only an ordinary education. Generally 
speaking, the attitude' of. the American employer towards the college 
graduate is one of distinct encouragement, and of advantage to both. The 
employer gets the advantage of a trained intellect, the employee gets the 
advantage of his employer's shops and business experience. The American 
employer keeps an "open door" for the technically trained man, whilst 
with us in England the door is too often closed by rules regarding age and 
the like, and by the would-be apprentice not having sufficient meanA to pay 
a plemiulll in addition to the amount he has already paid for his educatIOn 
In cases where college graduates are taken on in England they are, as a 
rule, expected to go throllgh the same course in the shops as a boy entering 
straight from scllOol. The Americans are more yielding in this respect, and 
do not insist upon the drudg~ry ,Of the first few years. 

Whether the American system would succeed with us IS an open 
question. The conditions in this country are somewhat different. I venture 
to think, however, that if employers wOl'lld carefully consider the question 
ill relation to the future of engineering in this country, there would result 
a greater co-operation between them and our technical colleges. The rules 
of apprenticeship would be altered so that the technically trained man 
would find an opening, and in this way employers would provide the 
0ppol'tunity without which the best man has no chance of showing his 
genius. In conclusion, I should like to take this opportunity of thanking 
my many friends in America for their patient assistance, always most kindly 
and courteously given. 

T4 
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APPENDIX I. 

PRIMARY AND SECONDARY EDUCATION IN THE STATE OF 
MASSACH'CSETTS. 

The primary authority lor the manage~ent ol educational affairs in the 
State .is vested in a Board consisting of the Governor and Lieutenan~ 
Governor of the State and eight persons appointed by the Governor. 

Every town in the State appoints a school committee at its annual 
meeting. which committee has general charge of the public schools in the 
town. Each member of the committee is paid. The committee has to 
appoint teachers and generally administer the Educational Code in their 
town. Thus every year the committee is elected on educational questions 
alone, and the people have, through their committee, complete control of 
their schools. \ 

Some of the provisions of the Code are as follows :-

All children between the ages of eight and fourteen must attend school, 
otherwise their parents are fined. . 

No child under thirteen may be employed in any workshop or factory or 
mercantile establishment. 

Instruction must be given on the effects of alcohol and narcotics. 

Every town must provide schools giving a good English education, 
including, amongst other things, algebra, music, agriculture, physiology, 
hygiene. The Bible shall be read without comment. 

Every town containing 500 householders must provide a high school 
in which ,general history, book-keeping, surveying, geometry, natural 
philosophy, chemistry, botany, and Latin shall be taught in addition to the 
ordinary snbjects, and if. the town contains 4,000 inhabitants the teachers 
must be competent to give instruction in Greek, :French, astronomy, geology, 
rhetoric, logic, intellectual and moral science, and political economy. 

Every town of 20,000 inhabitants shall maintain as part of the hig'b. 
school system the teaching of manual training. 

Every town of 10,000 inhabitants shall maintain evening schools for the 
instruction of persons over twelve years of age. 

Every town of 50,000 inhabitants shall maintain an evening high school. 

Every town of 10,000 inhabitants must make provision for giving free 
instruction in mechanical drawing to persons over fifteen years of age in 
either day or evening schools. 

The several towns are bound to mailltain proper school buildings. The 
funds for the maintenance and working of these schools are derived partly 
from interest from the Massachusetts School Fund, and partly by taxation 
levied and collected by the several town committees. The capital amount 
of the School Fund is about 800,0001. The interest from this is distributed 
by the State authority in different proportions to the various towns, tho 
grant being contingent upon the proper fulfilment of the State Code by the 
town. 



APPENDIX IX. 143 

APPENDIX II. 

ENTRANCE EXAMINATIONS. 

A cross, thus" X ," in a column signifies that the corresponding subject 
is required. 

------- -----:I--H-arv-ar-d.~\--y-&l-e---;1-c-o-rn-e-ll--;!--M-as-8-Ins-t-. -'--Y-O-Gill-·-. 

1 English Grammar · X X I X j X X 

2. American History · X or 5 
xor2or5 ! 3. European History -

or 4 I 

4 English Hlstory - X X X X 
5. Ancient History -
6. Latin - · X X or7or8 

or 9 
7. Greek - -
8. French · · X X or 9 X or 9 
9. German . - X 

10. Algebra. - - X X X X X 
11. Plane Geometry · X X X X Euclid to 

Book VI. 
12. Solid Geometry · X X X X 
13. Trigonometry · X X X 
14. Chemistry · X or 15 X or 15 or 19 X 
15. Physics · · X 
16. Physiography - Any two of Anyone of 6, Anyone of 
17. Anatomy - - ]6, 17, 18, 8,9,14,15, 16,19,14, 
18. Zoology . · 19,20. or 1 and 4 15, or a 

addltional Language 
19. Botany · · papers or 

Mecharucal 
20. Astronomy · Drawing or 

Mechanic Arts. 
Age at Entry - • P 16 16 17 P 
Duration of ExaminatIon 6 days 6 days 5 days 5 days 5 days 

The subjects specified for Harvard and Yale respectively are those 
required for admission to the Lawrence and Sheffield Scientific Schools, the 
respective scientific departments of the Universities. 

The examinations usually take place in June and September, so that a 
man failing in June may have another chance in September. Cornell, 
however, has only one examination (in September) for the Sibley College 
students. 

Under certain cunditions, school certificates are accepted in lieu of some 
of the subjects of-examination. 

DISCUSSION. 

Mr. A. F. YARROW (Vice-President): My Lord and Gentlemen, I think we 
must all admit that we are under a very great obligation to Professor Dalby, 
in the first place, for bringing this very important subject before us, and, 
secondly, for taking such an enormous amount of trouble in collecting all 
these particulars and putting them before us in a form we can so easily grasp. 
I venture to think. that we may, with advantage, consider whether the 
information he has, at so much trouble, put before us can be turned to 
profitable account for ourselves. One marked difference between the system 
of apprenticeship in the United States and that adopted by many firms here 
is that, in order to get into workshops in America, young men have only to 
show th;tt they come up to a certain standard of knowledge, while in England. 
on the other hand, poor men's sons, although clever, are in many cases shut 
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out from getting a thorough J>racticai trai~ing either from want of influence 
or on account of the premium demanded. This narrows the field of selection 
from which to draw for our -future leaders. The premium system iu this 
country is very much the same now as it was fifty years ago. It seems to be 
a plan drawn up apparently with the object of keeping out of the profession 
men who have brains but ha1fe no money. A young man, to be brought up 
~s an ~ngineer, is. sU1?posed to serv~ fi,:e y~ars in ~he workshops, and an 
msuffiClent provislon lS made for SClentific mstructlOn. Althoug1. public 
opinion seems to demand what is called" technical education," whatever 
that may mean, the1"'e seems to be no definite view as to how science and 
practice are -to be combined to the best advantage. I think this is due 
principally to the want of appreciation of the value of this combination by 
nrms. most of whom seem to take but little interest in this subject. Some
times in discussing this matter with the heads of firms of the highest standing, 
one is met by the statement that they do not see the object of scientific 
instruction at all, and that they have got on very well without it. The self
evident answer is that when they were brought up there was practically little 
scientific knowledge, and that if they were to start in life at the present time 
with no better training than they had in former ycars, and in competition 
with firms in this country and abroad controlled by men combining scientific 
knowledge with, practical experience, they would find themselves at a serious 
disadvantage. Although one must admit that by. actual experience with 
practical work, an engineer will gain the most valuable part of his professional 
education; nevertheless, in the present day, both scientific and practical 
·knowledge must form the mental equipment of every engineer who aims at a 
high pOSItion in his profession. Again, it is often pointed out that the great 
men of the world have sprung from the working classes, and that they had 
no mEJans of getting any proper training; therefore, it is al'gued, education 
is not necessary for success. The 'fact is, that the comparative poverty of 
such _ men involved a struggle for existence and to overcome difficulties, 
w:Q.ich developed their character, and this, combined with their genius, 
enabled'them to fight their way to the top. Nevertheless, they themselves 
fully realised that their want of education was a serious handicap. Again, 
it is urged that many young men who have passed through a University or 
Technical College do not make competent engineers. Of course, their 
success at college only indicates that they made good students. It does not 
in the least degree prove that they have any 'aptitude for the engineering 
profession, that they are olever with their hands, that they have the power 
to control men, or that they have any inventive faculty. It does not follow 
that a scientific man will nlake an engineer; but, nowadays, to occupy an 
important 'Post, an engineer must be a scientific man. It often happens that 
the training at our public schools is not such as to develop the thinking 
powers of young men, which should be the first object in view; and, in 
dealing with this subject recently in the Nineteenth Century, it has been well 
said that "the natural thinking power and common sense of students are 
" oft.en crowded out of existence by the absorption of a huge store of book
" learning involved in cramming to prepare for an examination." The 
education to be obtained in this country in our large public schools deserves 
careful attention, so that the best foundation may be laid for the Technical 
Colleges to build upon, and above all, the training should be such as to 
develop the thinkiug powers of the students. The cramming process of 
working up for .lln examination is, to the mind, what the taking of a lot of 
indigestible food is to the body. Not only doos one not get the benefit that 
is desired from ,its assimilation, but it occupies a space which migh~ oth~r
'wise be filled -with good wholesome nourishment. Assuming that a suitable 
public school education is available, together with' a course in a Technical 
College or University, combined with practical work in a workshop, I submit 
that that training will produce the best men for occupying high positions .in 
the engineering profession. Leaders of industry cannot devote too much 
attention to this Bubject, ,as the future prosperity of their business depends 
upon their training up a s?itable number of -first-class men ..from ,!h?m to 
'Select the members of theIr staff; and I would venture to 'say:that It ,18 the 
neglect of It his in the past that has caused so many firms of eminence to sink 
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into obscu~ity. Now the question arises, how can this combination of 
scientific and practical knowledge be best ¥ived at? Some young men, 
after leaving public schools .. go direct into the wClrkshops, where thei remain, 
say, five years, during which time it is often £ound~I found it so in my case 
-that they forget much that was taught them at school and, above all, they 
seem to lose the power of study, It is sometimes said toat scientific training 
can be continued by evening classes; but it 'must be admitted that if a young 
man starts work at six in the m'orning and leaves off at five, he is not fit for 
much serious mental exertion in the evening, Again, if with a view to study 
in the evening. a lad starts ,,!or~ ~fter brea~fast at, nine, that also i~ bad. . It 
tends to disturb workshop dlsclplme, and It certamly does not gam for hIm 
the resped of the men. Often he will find himself shut out from the most 
instructive and profitable work, because no foreman likes to see a machine 
or Job standing idle. ,There is another alternative, that is, to go to the 
Ulllversityor Technical College immediately after leaving school, for, say, a 
three years' course. In that case, a lad afterwards enters the workshop, and 
then often finds, when it is too late, that he is not adapted to the profession 
of engineering. As I have said before, success in college life only indicates 
that a young man is a student, and not that he is fit to become an engineer. 
There is a third alternative, and that is the one that has been adopted in 
Scotland to a limited extent, and it is substantially in accord with the method 
that for many years has been carried out by the Admiralty, of working in 
the shops in the summer and in the college during the winter. This plan, 
in the opinion of many leading authorities, offers the best combination. The 
two classes of study go on more or less simultaneously, which is very desirable, 
having in view the fact that the one is so dependent on the other, workshop 
practice enabling a student to better appreciate the value of the college 
course. To express it in the words of a friend: "It involves a proper 
" simultaneous education in the properties of materials, the use and capacity 
" of tools, and the development of the intellect in abstract matters applicable 
"to the profession." Again, those whose homE' is in London, and who, 
perhaps, would gain their practical knowledge in factories on the Clyde or the 
Tyne, would have the great advantage of returning home during one half of 
each year and thus retaining the influence of home life by not being away 
for lengthened periods. Further, it enables a young man who is not suited 
for the profession, to be made aware of the fact as soon as possible. From 
the point of view of health, it would certaiuly be beneficial for anyone who is 
continuously studying during six months in the winter to have physical exercise 
during the remainder of the year, and, without giving offence to my athletic 
friends, I would venture to suggest that bodily exercise obtained in the work
shops is as good as football or cricket, and possibly, at the same time more 
instructive. Again, this system gives the professors an opportunity of doing 
private work, which is necessary for them, if they are to keep in touch with 
modern progress and be always abreast of the times, and research work can 
be carried on during the summer months. By this system the professors are 
enabled to devote their undivided attention to their pupils during the winter, 
and it also gives a favourable opportunity to students to do post-graduate 
work. Should the system be considered the best to adopt, ~t only rests wi~h 
the educational bodies and the heads of firms to work in harmony, in order to 
carry it out to a successful issue. When discussing this point the question 
is often raised whether firm!) will be found to take young men for, say, six 
years in alternating periods of six months; but I apprehend no serious 
difficulty on that score when the object in view is pointed out. Out of about 
twelve eminent firms whom I have consulted about such a scheme, at least 
eight have most readily fallen in with it, and among them I may mention Messrs. 
Humphrys and Tennant, of Deptford; Messrs. Wigham, Richardson, & Co., 
of Newcastle; Messrs. Rowan, of Glasgow j Messrs. Ferranti, of Hollinwood ; 
and Mr. Hans Renold, of Manchester. It is also grat\fying to find that some 
of the leading locomotive superintendents have ~lready started schemes to 
secure for their lads a combination of scientific and practical training. II 
this alternating plan is considered superior to any other, my firm conVICtion 
is, knowing what the custom is in the United States, in Germany, and in 
Switzerland, that if it were generally adopted in this country in combination 
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with good. public school tiainin~ we should have a system Ruperior to that 
available In any other part of the world. In conclusion, in order to spread 
our net to the widest extent, we must give the sons of workmen as far as 
practicable, the same educational advantages as are enjoyed by 'those who 
are better off, and there 6hould be some well-thought-out scheme for the 
advancement of the cleverest lads. The importance of this is self-evident 
whell: we consider th~t the inv~l1tors and cre~tors of industry have mostly 
come from the workmg classes: such men, for example, as Arkwright, a 
barber, the first. cotton manufacturer; George Stephenson, a pitman; 
Faraday, a bookbmder, and others. Therefore, whatever plan is adopted, 
the fundamental principle we should have in view is to widen the field of 
selection, and give the same educational advantages to all, irrespective of 
wealth or influance. 

Sir NATHANIEL BARNABY, K.C.B. (Vice-President): My Lord and Gentle
men, I rise to follow Mr. Yarrow, because I wish to end my few remarks 
with a proposal which will place before us some of Mr. Yarrow's views in a 
more complete form than he has given them to us this morning. Hllving 
been in correspondence with Mr. Yarrow, by his favour, for some months on 
this matter, I have been greatly impressed with the importance of the report 
which Professor Dalby has brought, us from the United States, and of which 
he has given us the result this morning. I feel that the plan which is 
proposed by Mr. Yarrow, in order to give effect to this, is one which is bound 
to give us in our industries an advance such as we have not had for a good 
many years. No doubt it would seem at first as if this is a provision for 
putting into our industries highly educated persons at the expense of those 
who are apprentices, and who are looking forward to higher places. '1'0 a. 
certain extent this is true, but one must remember that we have amongst us 
here men who have been thus let down, as it were, from above into our 
industries, and W;ho have made a very great success of their work. I may 
mention, for instance, the cases of Sir William White and Mr. Watts, both 
of whom may be said to be men who have been, so to speak, let down from 
above, to the great advantage of the industrial world in general and the 
Admiralty in particular. The plan of training enginetrs in one way and 
training artificers in another, and letting down the engineer. as it were, from 
above, and lifting the artificer from below is a plan which seems to work 
well in the Navy. I was present with some gentlemen who are also 
here at a complimentary dinner recently given to Sir William White, 
and I was very much struck with the fact that he was surrounded by 
a number of men representing different departments of natural science 
and mechanical arts. Among the Chief Constructors of the Navy wllOm 
I have personally known there was one who, 60 years ago, was an 
exceedingly able sailor, and not only an able sailor, but who also had 
a great deal of mechanical skill, and for some .years h~ld the post of 
Ohief Constructor of the Royal Navy, although WIth the tItle of Surveyor 
of the Navy. I remember very well then (60 years ago) that he was greatly 
opposed to the proposal which a civil engineer was pressing on the Admiralty 
to put a screw propeller into a ship of war; but fac~s. even~ually overcame 
the resistance of the Surveyor of the Navy-and the CIvIl engmeer was asked 
to go to the Dockyard and fit one of Her Majesty's ships with a screw. That 
engineer was Mr.lsambard Kingdom BruneI, and a very great success we 
know it was. But fancy Sir William Symonds, the gentleman of whom I am 
speaking, looking into that assembly the other night. He would have seen 
men round his successor, the Chief Constructor of the Navy of to-day, 
representing all kinds of science with which he has to be more or less 
familiar, and it is for this reason that it seems to me to be of extreme 
importance that we should get., as far as we can, something like what the 
Americans are getting in the direction of introducing as much of the general 
knowledge of natural science and mechanical arts as we can into our 
mechanical industries. In carrying out, or attempting to carry out, the 
proposal with which Professor Dalby concludes his paper, Mr. Yarrow has 
actually prepared, and prepared with very great care and consideratiOn, a 
scheme which I am quite sure you will feel embodies in a very excellent 
manuer the best of the plans which we have had before us this morning. 
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Therefore my Lord I propose, if this meets with your approval, that 
Mr. Yarr;w should b; asked to let the meeting have the proposals to which I 
refer which are brief and extrE"mely important. I cannot say bow deeply 
I fe~l the value of the report and of Mr. Yarrow's action in the matter, 
and I should like to propose our hearty thanks to Professor Dalby and to 
Mr. Yarrow for it. 

Mr. ARCHIBALD DENNY (.Member of Oouncil): My Lord and Gentlemen, I 
am extremely glad that Mr. Yarrow and Professor Dalby had the thought to 
go over to America and bring back this quintessence of all that is being done 
there. I share the late Oecil Rhodes' idea.that in education there should be 
frequent communication between the two c?untries. I thiIl:k that students 
of both nations would learn much from rubbmg shoulders WIth one another, 
both in work and play._ Now, with regard to this question, Professor Dalby 
has wisely divided his paper into two parts, and he has also wisely stopped 
at considering the training of those who are to be the captains of industry. 
The training for those men is naturally quite different from the training of a 
man who will be a hewer of wood and a drawer of water all his days. The 
present system here means that nearly always in engineering, and generally 
in shipbuilding, a lad goes through precisely the same mill as the ordinary 
apprentices. He is expected to keep even better time than they are, and the 
dirtier his face and hands the more he seems to be respected and thought 
highly of. Now, I cannot help thinking that, while this system is still 
largely the rule, and is still applied by many men for whose opinions I have 
the greatest respect, it is not quite the one for training our, captains of 
industry, and I have the very warmest appreciation of Mr. Yarrow's proposed 
scheme. Coming back for a moment to Professor Dalby's paper on American 
training, I had lately to consider the American system in reference to a 
young lUan in whom I am deeply interested, and I got the progl'alIlmes of the 
four Universities mentioned-Harvard, Yale, Oornell, and the Massachusetts 
Institute of Technology. Harvard and Yale, for naval architects, do not seem 
to me so desirable as Oornell or the Massachusetts Institute, and, after the 
most careful thought, I came to the conclusion that the Massachusetts 
Institute was the better of the two. It has, however, one defect in my eyes, 
namely, that it is not a residential college. I think that a residential college 
is one of the best training grounds for young men. As to the course at the 
Institute I thought that the specialisation began somewhat earlier than the 
fourth year. I notice that Professor Dalby has modified that statement in 
the latter part of his paper, but I rather thought that naval architecture was 
introduced into the course for naval architects in the second term of thE" 
second year. 

Professor DALBY : Yes, it begins then. 

Mr. AR()llIBALD DENNY: Now, in the Scotch system of Oollege education, 
the University course is from five and Ii. half to six months long, and it could 
only be under those circumstances, r think, that Mr. Yarrow's scheme would 
fit in, or the University course, if longer than that, would require to be 
·shortened, and, personal1y, I think that five years' apprenticeship on the 
system that Mr. Yarrow mentions would be excellent. At prflsent,. in 
Scotland, the course is usually of four years' duration, but I think that five 
years would be better and less crowded. Mr. Yarrow did not include us 
among the eminent firms in his invitation to discuss this matter, but perhaps 
I can give some information as to what we have been doing, which may be 
of interest. I will deal with the yard. The drawing office is recruited as 
largely as possible from the sons of our own workmen or others, who entE"r 
the works as ordinary apprentices. There is an examination held from time 
to t.ime under the guidance of Professor Lambert, of the Royal Naval College, 
who sets the papers and examines the work. 1£ there are not a sufficient 
number of applicants from the yard then outsiders can also sit; but if a boy 
enters the drawing office from the yard he is allowed one year off, or four 
years' apprenticeship in the drawing office. If he comes fresh from school 
he has to go through five years, and he does not get any yard training. I 
induced my firm eleven or twelve years ago to take advantage of bursaries, 
which belong to the Burgh Academy at Dumbarton, and my two firms-
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e?gineers and s~ipb~ilders--~gr~ed that any boy who took the bursary at 
f!Le Glasgow Umverslty exammatlOn would be allowed to work six months 
during the winter in the College, and si~ months during the summer in the 
yatd, the time he was working in the College counting as part of his five 
years' app~enticeship. This, I think, is precisely the system that Mr. YarrO\v 
IS. advocatmg. We have passed through that course some five or six lads 
WIth great advantage. N.ot only are. the bursaries direct from the academy, 
but there are also bursarIes helongmg to the School of tlcience and Art and 
any young man who gains one of those bursaries can go either to the Gla~O'ow 
Universit;r or to the West of Scotland Technical College, and in this ~ase 
a1so we gLve him the privilege of working in the yard during the summer 
and takin~ his course in the ~i~ter .. So that I think, perhaps, I might be 
able to aSSIst Mr. Yarrow by glvmg hIm accurate results of the svstem which 
he is advocating. I think the old system of making a growing lad, who has 
not been accustomed to it, get up at six o'clock in the morning, brew himself 
a cup vf tea over the gas, and eat a hard biscuit as he runs to the yard to 
escape being quartered, is certapuy not the best system. WIth six months 
in the yard or the engine works and six months traming in College, the boy 
would profit much more than by being two or three years in the yard after he 
had been three or four years at the College. I do not like the idea of taking 
the College first or afterwards; I think they ought to be combined right 
through the training. 

Mr. HANS RENOLD (Visitor): My Lord and Gentlemen, the few rp.marks 
I have to make must begin with the excuse that I am here, not as a member 
of your Institution, but as a mechanical engineer upon the invitation of my 
friend Mr. Yarrow. This paper upon the training of engineers by Professor 
Dalby touches upon a very important problem; in fact, no weightier subject can 
be brought before an English engineering society at the present time. Some 
years ago, having visited, in company with the Principal of the Manchester 
School of Technology, most of the American institutions to which Professor 
Dalby has alluded, I can fully endorse almost all he says about the splendid 
opportunitIes young American engineers nave for making themselves fit to 
deal with those mighty engineering problems we so often meet with in 
America. I am so convinced ot the superiority of the American engineer's 
training that to-day my eldest. son, twenty years of age, i! studying at the 
Cornell Technological Institute. Whilst, in England, grp,at efforts have been 
made during the last few years to bring our Technical Schools into a more 
efficient state, many years yet will be required to make them what the 
American and a great many Continental $chods are. At the present day 
our English Technical Schools lack two things before they can prosper as 
these foreign schools do. First, they lack students already provided with a 
general education before they can think of starting them on the study of 
special subjects, such as engineering, architecture, &c,; and, secondly, until 
very recently, few masters and managers of our large engineering works 
could see that it is to their advantage to bave in their concerns, as leading 
men, past students of Technical Colleges. Machine building upon the old 
rule of thumb method did not require tech11ically trained young men, but 
works which mean to 'keep abreast of go..,ahead American and Continental 
concerns can no longet do without 'them. Now I have long felt that our 
want of efficient .young engineers in England was not caused by the scarcity 
or inefficiency of most of our so-called Technical Schools, but by the 
up.sympathetic reception given by most of our works owners and managers 
to young men who have given the necessary time and spent their money 
in Technical Oolleges to prepare themselves for an engineer's career. 
Professor "Ewing and Professor Stuart, late of the Engineering Scbool in 
'Oambridge, can confirm how 'hard it sometimes was to find places for their 
students when leaving College. Up to very recently there was almost no 
demand for -sucb .men, and if a few could find ,places, such miserable 
"remuneration was offerea, that it practically U did not .pay" to .go to a 
Technical College. I am glad to see signs, and 'know of effortR bemg mdde 
'by several heads of large engineering wo:t~'1<? put an ·end ,to this state ~f 
things, and Professor Dalby's paper and Mr. Yarrow's 'newly framed pUyll 
'regulations are 'most welcome steps in -the right· direction. (By appl'OvlDg 
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and adopting a more liberal treatment of young beginners in our engineering 
works 8uch as Mr. Yarrow has sketched, this society of masters will take 
the fir~t and by far the most important step towards introducing an effective 
t>ystem for the bette~ training of engineers. Whe:e ,the~e is a demand the 
supply will soon sprmg up. I feel sure that a natIOn whICh, only fifty ye/1rs 
aO"o had a Nasmyth, a Whitworth, and a Fairbairn, men who, although 
u~s~hooled, produced auch engineering masterpieces as they did,. will 
again come to. the front as soon !1s its youth~ can get ~he benefit of a 
:lationally orgamsed and well co-ordmated techmcal educatlOn. I am glad 
that Professor Dalby, in his paper, was careful to point out that it is not the 
training of the workman, but that of the foremen and leaders in our engineering 
industries that he is particularly concerned with. Anybody who is at all 
familiar with the management of our large engineering works will lmow how 
great is the want of able foremen, head draughtsmen, and works managers; 
and when one comes to realise what these men in a wide-awake concern are 
called upon to do, one cannot but wonder that we have ~ many able and 
resourceful men, under the present unsystematic and unorganised training 
of our young beginners. We sometimes accuse the wor~mne',s Trade Unions 
of having rules which restrict the number of apprentices; but what are the 
masters doing to create a larger supply of able young forer;n.en, draughtsmen, 
and works managers? Have they not for years demanded ill ever so many 
large "arks a high premium, which made it possible for only rich :xpen's 
sons to enter the higher walks of the ,engineering profession. I could never 
understand this foolish limitation put upon our supply of leading men, and 
I am very thankful to Professor Dalby that he has not omitted to mention in 
his paper that such system is totally unknown in America, and we have to 
thank Mr. Yarrow for having decided to adopt in his works more li~eral 
conditions for young engineers, and for giving a substantial advantage to 
those with a Technical College education. Mr. Yarrow will not repent thus 
enabling College students to find work readily, and at a salary upon which 
they can at least keep themselves. In my experience this again is only what 
one finds to be the general rule in the States, and it pains me to thInk that 
with us it is rather the exception. The idea of making a little profit here 
and there by paying apprentices poorly, levying premiums on pupils, and 
paying low salaries to gifted young men is, unfortunately, far top often the 
case, especially in older engineering concerns. We all like to get ,monay
so-called philanthropy has no place in business-nor should short-sightedness 
be allowed to have a place. But the economic results are far greater when 
the head of a firm aims at making money by turning out work with the help 
of an able, well-paid, and, ,therefore, contented staff, and not by paring the 
salaries of his leading men and those of his workmen. This question of 
paying our leading staff better than is the general rule has as much ,to do 
with obtaining more efficiently trai.ued young engineers in the future as the 
establishment of mote numerous Technical Colleges. If the masters demand 
better men and are ready to pay them, heads of Technical Colleges will not 
be slow to supply the market, and the members of an Institution like this 
are the very men to create such a demand, now that Professor Dalby and 
Mr. Yarrow have clearly shown the way. 

Dr. WILLIAM GARNETT (Visitor): My Lord and Gentlemen, I thank you 
most sincerly for the opportunity you have given me of listening to this very 
valuable paper by Professor Dalby, anq, to the equally valuable discussion to 
which it has given rise, and I hope thal both the paper and the discussion 
will bear useful fruit in the future development of engineering education in 
London as well as in other parts of the country. During my own educational 
career I have noticed two classes of students among genuine, earnest hard 
workers. I have noticed those who, having gone through the course of an 
ordinary public school are capable nf studying engineering or Bome -other 
technical subject to advantage withoutactuaUy commencing to practice-of 
profiting by a three years' course in a Technical Institution or in a University, 
and afterwards of going into the shops and making real use of the instruction 
which they have previously received. The system by wh5ch advantages in 
engineering works are offered, especially in America, to the students who 
have passed through such a University course meets the needs of this dass 
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of earnest hard workers. But I have noticed another class of students 
equally hard working, equally earnest, equally serious in their desire to profit, 
who, somehow or other, can never study a technical subject apart from the 
actual practice of the work. I have noticed in Cambridge among the students 
under Professor Stual,"t, who was just now referred to, men who utterly failed 
in University examinations so long as they were expected to learn from 
text-books and lectures; but when they got into what might, perhaps, be 
considered by many of you to be on1y a toy workshop, and came into actual 
contact with mechanical appliances, they brightened up immensely, and, 
after failing utterly in the University examination for a degree in applied 
mechanics, six months later obtained a first-class in the same examination. 
Now, how are we to deal with these students, who waste their time-not 
through their own fault, but through their constitution-unless they can 
combine this system of workshop practice and University instruction carried 
on almost simultaneously? I agree with almost every word spoken by 
Mr. Yarrow just now. Many attempts have been made to solve this problem, 
but I think by far 1,he most hopeful attempt is that which Mr. Denny has 
referred to, which was adopted on a small scale by Sir Joseph Whitworth 
many years ago, and which has been carried on for many years past in 
Bristol in cunnection with. the University College, and in some of the great 
engine~ring works in that district, namely, the system of combining six 
months' work in the summer in the workshops with six months' technical 
and professional training in academic institutions in the winter. When 
I first went to Newcastle I found myself in an institution which had been 
established very largely through the influence of the North of England 
Institute of Mining and Mechanical Engineers. Those enginee~s had come 
to the conclusion that they had responsibilities towards their pupils for 
training them, not only in the everyday practice of mining work, but in the 
scientific principles upon which their profession rested; but they were of 
opinion that they could discharge those responsibilities better by united 
action and by contributing towards the establishment of a Technical 
Oollege, than by endeavouring to give the theoretical instruction in 
their own offices, and thus the College of Science in Newcastle-upon-Tyne 
was established~ not exclusively by them, but largely by their help and 
influence, with the intention of allowing students to work for a certain 
time, say three days a week, in the miAes in the immediate neigh
bonrhood of Newcastle, and attending the remaining three days a 
week in the Oollege. That, I believe, would have grown into a great 
educational system, but for certain difficulties, which I need not now refer 
to, arising especially from the Mines Regulation Act, which rt:quires that 
students should work for the whole of five years" in or about a mine," and 
it was held by many that the work done in the Oollege was not being carried 
on " in or about a mine." Happily, in naval architecture and in mechanical 
and electrical engineering, we are free from the restrictions to which I have 
referred. Now I haVE! been asked to say a word or two about the work 
which is going on in connection with engineering education in London. We 
have, as you know, that splendidly equipped Central Technical College of 
the City and Guilds of London Institute at South Kensington. Then there 
are the mechanical and the electrical engineering departments at University 
College. There are similar departments of mechanical and electrical 
engineering at King's College, and stepping perhaps a little below the line 
of the schools and the University, we have institutions closely associated 
with the University of London. There is the Finsbury Techniccll College, 
over the engineeriJ;lg department of which Professor Dalby so ably presides. 
There are the engineering departments in the great London Polytechnics, 
the Northampton Institute, the Regent Street Polytechnic, the South-Western 
Polytechllic, the Northern Polytechnic, the Battersea Polytechnic, the 
Woolwich Polytechnic, and a number of other similar institutions, and in 
addition to those, the Technical EducatIon Board of the London County 
Council is now expending something like :;30,OOOl. in erecting an institute 
in Poplar, which is to be specially devoted to naval architecture and to 
marine and other branches of mechanical engineering. Another engineering 
school is being erected by the E>ame body at Paddington. Now. I hope that 
with all these schools of training we may come very closely mto contact 
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with the manufacturing, mechanical. and electrical engineers and with the 
shipbuilders of London, and I hope tha~ these in~~itutions, heartify supported 
as I trust they will be by the en gmeers, WIll do somethlllg towards 
developing the shipbuilding and ~arine engineering of this, th.e gr~a~est 
port in the world, and the port whlCh ought to be the greatest shlpbu~dlllg 
centre in the world. If I were asked how we can best co-operate, [ thlllk I 
would say by such a system as Mr. Yarrow and others have foreshadowed, 
by which boys who have had a good secondary education shall be encouraged 
and helped to spend six months in ~a.ch ye.ar in engin~ering w:ork~ or: in the 
shipbuilding yard, and the remalDlllg SIX months In the lDstltutlOns to 
which I have referred. I think that the engineers and shipbuilders of 
L)ndon will find in the London County -Council and in its Technical 
Education Board men who are only too anxious to co-operate with them in 
every possible way for the development of these great London industries. 

The PRESIDENT (the Right Hon. the Earl of Glasgow, G.C.M.G., LL.D.) : 
I think, gentlemen, I ought to ask Mr. Yarrow to answer the question put to 
him by Sir Na.thaniel Barnaby. 

Mr. YARROW: My Lord and Gentlemen, Sir Nathaniel Barnaby has asked 
me to place before you the refrulations which we have framed in concert with 
a number of our friendR, after considering, among other thlllgS, the infor
mation that Professor Dalby has given, and I want it to be clearly understood 
that these regulations are based upon sound busines~ principles, that if'l, we 
believe they will ultimately pay. 

Poplar, March 26, 1903. 

REGULATIONS FOR THE ADMISSION OF PUPILS TO THE WORKS OF 
MESSRS. YARROW & CO., LTD. 

Candidates who have obtained first-class Certificates after a complete 
Scheme A.. course of instruction, extending over at least 

three years, at an approved 'fechnical Engineering 
College or who have a first-class Honours degree or its equivalent 

. in an approved Engineering course at a University, may be 
admitted. They will receive pay at the rate of 208. weekly on 
entry, with an annual increase of 58. per week. Candidates who 
have received a similar training, but have obtained lower class 
certificates, may submit their names to the firm for admittance if they 
can be strongly recommended by the Professors; but, in any case, 
those who have obtained the' highest honours will have the preference. 
The time to be served will be three years, the third year being spent 
in the Drawing Office if the workshop record has been satisfactory. 

Candidates who have not obtained University or Technical College 

SchemeoB. 
Certificates must be between the ages of 16 and 
19. They must be examined before E'ntry by a 

competent examiner chosen by the Firm, in the following subjects:-
Arithmetic and Mensuration. 
Algebra to Quadratic Equations. 
Geometry, up to the standard of the tirst four and the sixth book 

of Euclid. 
Theory and use of Logarithms. 
Trigonometry to the sollltion of Triangles. 
Elementary Theoretical Mechanics, Heat, and Electricity. 
Freehand and Mechanical Drawing. 

The Matriculation examination of an approved University or the 
" School Leaving Certificate" of the University of London will be 
acceI,'ted in so far as the subjects above have been covered. Any 
candIdate who bas a more advanced knowledge of mathematics or 
science above the standard indicated by the foregoing list will be at 
liberty to submit a statement of the additional subjects in Whiell he 
might desire to be examined. The rate of pay will be lOs. a week 
on entry, with an annual increase of 5s. a week., Recognising that a 
scientific education is an essential factor in a young engineer's 

13065. X • 
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trammg, every faci~ty will .be given to p~pi!s entering under 
Scheme B for attendmg evenmg classes, and It IS required that at 
lea~t two evenings a week shall be devoted to study. The time to be 
served will .be four ye~rs, th~ fo,?rth year, if the workshop record 
has been satIsfactory, bemg spent m the drawing office. 

It being the firm's strong con~iction th~t the b~st c~urse of t;aining 
S h C fo~· engineer pupIls consIsts m spendmg the 

c erne t h U·· wm er mont s at a lllversIty or Technical 
Ool1~ge and the summer months .o~ practical w~r.k in the ehors, they 
are m c?nsequenc~ deslroufl of gIvm~ every.faCIlIty for carrymg this 
system mto effect m the case of pupIls entermg under the conditions 
of Scheme H, if a complete and satisfactory continuous course 
occupying six to seyen months during the winter in each year, ca~ 
be arranged at an ~pproved Technical Engineering Oollege. Under 
this scheme work m the shops may be combined with a University 
or Technical qollege course. .~he rat!) of pay while in the shops will 
commence at lOs. per week, rIsmg gradually to 30H. per week. This 
scheme may be extended to pupils who are doing post graduate 
work, having entered the worKshop under Scheme A. 

No premium is required under any of the above schemes. Candidates 
G 1 under Schemes A, B, and 0, must give proof that 

enera their school and college career has been satisfac-
tory as regards diligence, punctuality, and general conduct, nud 
they should give an account of any prizes or other distinctions thev 
may have obtained. Pupils will be required to serve three months 
on probation. All pupils will be required to start work at 6 a.m., 
and to conform to the regulations of the establishment; they may 
be dismissed at any time if their condut.t is not deemed satisfactory. 
It is desirable that pupils should reside within a two-mile radius of the 
works. All pupils must enter into an undertaking jointly with their 
parents or guardians to remain the full term specified, in the event of 
the firm desiring to retain them, and their admission depends upon 
there being vacancies. The firm reserve to themselves the rigbt to 
ask any pupil to retire from the works should he not be considered by 
them suitable for the profesRion of an engineer, or should he be 
irregular in his attendance, or have indifferent health. It being very 
desirable that pupils should visit manufactories, works in progress, 
&c., every facility will be given to take an afternoon off, not, 
however, more frequently than once a month, with this object in 
view. The firm reserye to themselves the power to modify these 
schemes in exceptional cases, at their discretion, but no personal 
influence will in any case be allowed to affect their decision. 
Assuming a lad's school training terminates prior to his arriving 

at the age of 18, under Scheme A he can get his college 
Summary. qualification at 21 and finish his workshop experience at 

24; under Scheme B he can complete his workshop time 
at 22; under Scheme C he can fiJ!ish his technical and workshop 
experience at 23. 

Scheme A is adapte~ to young men who go through a University course 
after leaving school. It is based upon the American system. We believe 
that young men who have distinguished themselves at college have thus 
shown that they have perseverance, industry and intelligence; but whether 
they will turn out engineers or not remains to be seen; but as a rule, they 
are worth more than those who have not passed successfully through a 
college course. Under Scheme A, candidates have three years in the college 
first aad then three years at our works. Scheme B is for a less well
educated class. Under Scheme B, one object throughout is that the last 
part of the time shall be spent in the drawing office, so that the firm, if they 
desire it, can retain the services of those who are most efficient. And there 
is also Scheme C. As to when a lad will finish his time, that depends UPOll 

what age he leaves school with sufficient knowledge; but, assuIlllng he 
starts between 17 and 18, under Scheme A he ought to finish up with the 
two co'u·ses at 24 years of age j under Scheme B he ought to manage it 
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at 22; under Scheme C he should manage it at 23; and at the end of 
Scheme C he ought to know as much as at the end of Scheme A. But it 
will be seen he saves a year by Scheme C, because at the University he ouly 
works about eight months in the year; so that four out of twelve months 
are 10>lt; thus by Scheme C he saves three periods of four months. I think 
it very uesirable that bome competent member of the staff should, among 
his other duties, keep a watchful eye on pupils and apprentices; he should 
keep in touch with them, look after them, and give them what advice they 
want. This woulU enable him to pick out the brighter lads quite apart from 
any kind of examination. As to the time of starting work, or the wages 
p:lld, and so on, we have decide~ upon what we think suitable; but that is 
quite distinct from the alternatmg system of work and study which I find 
receives very general approval. I should like to take this opportunity of 
thanking many of my friends who have kindly assisted me in the preparation 
of these schemes-Sir Nathaniel Barnaby, Sir William \Vhite, and many 
others. With regard to the mechanics' sons who enter the facton 
to be brought up to a special trade, care must be taken not to let them b"e 
shut out from any advantage if they are specially bright. The scheme for 
the admission of those lads is thIS ;-Those who at any time can pass the 
examination required by Scheme B would come tillder the regulations for 
pupils, so that the smartest lads who enter the works merely to be brought up 
as mechanics can be thus selected and transferred to the other class, and 
reap the advantages of a more extended system of training. 

Sir WILLlAlJ WHITE, K.C.B., LL.D., Se.D" F.R.S: (Vice-President); My 
Lord Glasgmv and Gentlemen, it is well known that I have taken a great 
personal interest in this matter of the technical traming of engineers for a 
very long time. In season and out of season I have maintained the VIew, 
which Mr. Yarrow endorses, that concurrent, or as nearly as pOSSIble 
concurrent, practical and technical scientific training IS the best solution of 
this question. :Mr. Yarrow has incidentally referred to what the Admiralty 
has done; Admiralty experience extends over nearly forty years' continuous 
working, and is eminently satisfactory in its results. It cannot be supposed, 
therefore, that in proposing a general adoption of that system, as Mr. Yarrow 
does, any great experiment is to be made or any great risk run. The Admiralty 
founded the Royal School of Naval Architecture and Marine Engineering on 
the recommendation of this Instltution in 1864. In] 873 it was transferred 
to the Naval College at Greenwich, becoming a section of that establishment; 
so that, as I have said, for nearly forty years there has been continuous 
working and absolute proof of the success of the system. I do not say it is 
perfect, but its distinctive features are worth consideration. Before 
being admitted to the higher course of training, students have to 
satisfy certain conditions as to preliminary mathematical and technical 
training. The course of study extends over three years, and students 
are alternately employed at the college and in the dockyards. There 
fue, no doubt, some difficulties in the way of the absolute and 
general application of that system; but if employers will do their part, I 
feel confident that there will be little, if any, difficulty on the part of the 
Technical Colleges and the Universities. It seems to mE> that the attitude 
or employers towards this matter is the determining factor at the present 
time. Employers are not wanting in intelligent appreciation of what makes 
for their interest, and I have every hope that many of them will give the 
suggested system a trial. The movement which .has been going on for 
many years in favour of technical education has involved much expenditrue, 
has been exceedingly well meant, and is. a recognition of the importance of 
proper training. In such a new departure it was natural that there should 
be unwise things done at first and some waste. But now, taking matters as 
they stand, there is no doubt that we are recognising more clearly the 
necessity of distinguishing between two systems of training, both of which 
are wanted. Personally, I sympathise most thoroughly with what 
Mr. Yarrow has said, and I trust that nothing will ever be done in this 
country to shut out from the chance of the highest advancement those who 
happen to be born in the working classes. On the other hand, no one can 
doubt that there ought to be provision for the proper education of those 
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who are in better circumstances; and I think the scheme of pupilage, of 
which Mr. Yarrow has given us particulars, provides for both those 
conditions. In the national interests it is necessary to get the best brain, 
\vherever it may happen to exist, and to give it full chance of benefiting 
itself and serving the country. We owe to Professor Dalby a great debt 
for so clearly setting out' the distinguishing features of the American 
system-the better preparation for technical training, the more moderate 
co~t to the students, the longer period of training, and last, but by no means 
least, the attitude of the employers towards the men when they are trained. 
I feel strongly that there is a great need in this country for imitation of 
what prevails so largely in the United States; that is, the benevolent 
support, by those who have the means, of institutions for training engineers. 
I notice on page 3 of this paper that whereas the gross income of the 
institutions in America is shown to be about 5t millions, only I! millions 
come from the State or municipal funds. It would be very interesting 
il we could have the corresponding figures for the revenues of British 
institutions. Perhaps Profess()l' Dalby can give them. It is quite clear, 
however, that the cost to the student-and that is the poiut I 
wish to make-will be kept down when private generosity as well as 
State aid supply so much financial help. It is not only in the United 
States that this is true. It is true also in Germany and other countries. We 
do not want to discuss Continental systems to-day,' but it 1S a very important 
fact that engineering students can obtain their technical training abroad at 
much less cost than in this cOlUltry. This question of expense has probably 
had to do with the fact that some British students have gone to Germany to 
study naval architecture, and it albo accounts in part for the larger nnmber 
of students in foreign institutions. For inntance, in Berlin a few months ago 
I was informed that there were about 350 to 400 students of naval 
architecture and marine engineering in the Technical High School at 
Charlottenburg. What is the total number of students of naval architecture 
and marine engineering in corresponding in&titutiolJs in this country at the 
present day ( Students do not merely attend in gl'eater numbers, but they 
remain longer, because the cost is so much less. If the instItutions which 
afford training for engineers in this country can reduce their iees, there will 
obviously be a greater chance of dl'awing in all the classes that 'H' wish to 
help. I thmk, sir, that if this discussion has the effect of enli&ting on the 
one side the active support of employers, so as to give facilities for carrying 
out this idea of alternate study and practical experience, and if, on thfl other 
hand, it should lead to the discovery of pious foulJders who are prepared to 
do for English institutions something like what has been done ill America, 
we shall all have great reason for gratitude to Mr. Yarrow for sugge&tillg to 
Professor Dalby that he should ascertain the facts and place them before 
us, and to Professor Dalby for the manner in which he has carried out 
that task. 

Professor A. BARR (Associate): My Lord and Gentlemen, I have personally 
to thank Professor Dalby and Mr. Yarrow for bringing this important matter 
before the Institution of Naval Architects. As Professor Dalby has said ill 
the last paragraph of his paper, it is a question of national importance. I 
believe it is also one having a direct bearing on the future success of 
individual firms, but that is, of course, a narrower aspect of the subject. 
'l'here is only one point in Professor Dalby's excellent paper upon which I 
should like to say a word in other terms than complete approval, and that is 
as to the use of the word" technical." I share the view held, I believe, by 
most engineers, that, properly speaking, the function of the College or 
University is to give a scientific training, and that the" technical" training 
in the proper sense of the word can only be acquired in the workshop. It 
is perhaps, merely a question of words; but sometimes words help to cl(>ar 
0; confuse our ideas. In the Scottish Universities, keeping this point in 
view, we have set ourselves against giving degrees in" engineering." We 
do not give such degrees as "Mechanical Engineer" or .. Civil Engineer," 
referred to in the paper, only degrees of Bachelor and Doctor of Science. 
A great deal that professors have said upon the training of engineers has 
been disconnected, and perhaps properly so. As Mr. Renold remaIked, this 
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is Jargely a master's question, and I am indeed glad to hear it discussed as 
such in this room. The old idea in this country was that a boy had to begin 
at fourteen or fifteen and go through the mill, with no time for a thorough 
study of the scientific basis of his work. Undoubtedly, most of the engineers 
of to-day have done so; but ~ t~ink, If you loo~ into the history of ollr 
profession, you will find that It IS much less bO lU regard to the men who 
have made the profession what it now is than most people suppose. To take 
one example only; if you study the hibtory of iron and steel manufacture 
from 150 years ago up to to-<1ay, you will find a very remarkable fact, viz., 
that not one single great improvement has been made by a man who has 
he(~n trained in the usual way to that trade or profession from an early age. 
Take Huntsman, Cort, Mushet, Bessemer, SlCmens, Thomas, and Gilchlist, 
and many others one could mention; there is Dot one of those men who was 
trained in the usual way to iron or steel manufacture. On the other hand, 
you will find that every one of them had studied the science on which his 
practice must be founded. The case is S1l11llar also with regard to many of 
the great engineers of past times. Mr. Renold has lUstanced George 
Stephenson as a man who had no scientific training. He was a student of 
science all the same, and, recognising hIS own difficulties, he sent hi~ son 
Hobert to Edinburgh University to study there. And that brings up another 
ai->pect of the case. One important reason why Robert Stephenson was sent 
to Edinburgh appears to have been because the cost of education was too 
great in most other places. Professor Dalby has properly pointed out that the 
cost of education in America is not at all met by the fees. Neither is it, I 
believe, in any institution in this country. America has looked at this 
question in a dlflerent way from that in which it has been looked upon here, 
and the American Ambasbador, a few years ago, speaking in London, made 
the remarkable statement that "the greatest industry of Amenca is 
education." There is more truth in that, I tlunk, than one IS usually apt to 
suppose. Now, in the University with which I am connected, the fees are 
much less than any that have been mentIOned here to-day. A student takes 
his University course at Glasgow, paying something like 121. or 141. or up to 
161. a session. and about 551. will cover the dass and matriculation fees for 
the whole course; and for Scottish students who require snch aid and can 
pass the preliminary examination, the whole of the fees are paid from the 
funds of the Carnegie 'rrust. Sir WIlliam White has referred to the forty 
years' experience at the Admiralty of the "sandwich" system of training 
engineers. I think I may say that in Glasgow we can appeal to sixty-three 
years of similar experience. For the whole tIme that the chair of engineering 
has been in existence the session has only been one of six months, and in 
this room to-day I have seen quite a number of men who have had scientific 
training there under that system. It is, therefore, not one that has not been 
well tried, and I think we at least will not think of going back upon it. 
Aud I may also say that I do not know a case in recent years of a student 
who desired to get into works on the six months' basis failing to find an 
opportunity of doing so. Somethmg like 80 or 90 per cent. of our students 
take their course on the "sandwich" system. I am very glad indeed that 
Mr. Yarrow has taken this subject up. His position gives his words and his 
actions the greatest weight, and I know also that the appreciation in which 
he is held will be a strong incentive for others to follow where he is so 
kindly and so ably leading. 

Mr. JAMES ROWAN (Member): My Lord and Gentlemen, I should just like 
to refer to a proposal whlCh we are drawing up in connection with our works 
to forward and develop a scheme such as Mr. Yarrow has proposed. Our 
proposal is that every apprentice should be given the opportunity of 
attending the University or Technical College for three or four sessions 
whilst he is serving his apprenticeship. He will require to work in the 
workshop for at least a year. There will be an examination, which will be 
equivalent in value to some standard examination, and selected by a Professor 
to meet our requirements. If the boy passes this he will be allowed to 
attend the University for three sessions, which will be included in the time 
of his apprenticeship of five years. If he takes four years to pass his final 
examination be will require to serve an apprenticeship of six years. The 
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boys who pass t~e examinati?n ;m ~e given a s~bstantia~ increase of wages. 
If necessary theIr wages wIll be paId them while attendmg the University 
and every encouragement will be givell to these boys. Entrance to ou; 
drawing office wij1 be as at present, viz., a boy mllst have been for at least 
two and a half years in the workshop, :md have kept to within two anJ a half 
per cent. of perfect time-keeping. Entrance is then gained by competitive 
standard examination, and a substantial increase of wages is given to those 
lads who pass this exa.mination. The parents of one of the last 50 appren
tices we ha.ve given employment to are in a pm~ition to give the lad a 
University education. The parents of about three or four would, with some 
assistance, be able to give their sons a Univelsity education. Tho other 45 
are boys who have left school at about fourteen years of age, commenced their 
apprenticeship ~hen about sixteen years 01 age, and, during thege two years 
have all, without exception, been working. Not one of them' had attended 
evening classes during this period. The bright and clever lads will come to 
the top under any circumstances, but there are quite a number of those we 
have in our employment who can be greatly assisted, and who, with a little 
encouragement, will be vastly better for a University education. I wish to 
emphasise the fact very strongly that we are decidedly of opinion that the 
best we can do to ae.sist young men is to enable them to attend the University 
in winter and to work in summer. We have come to this decioion after a 
good deal of discussion with those on our staff whci are well able to "'peak 
from their own experience. 

Professor C. J. LAMBERT (Associate): 1I1y Lord and Gentlemen, I should 
not have ventured to come forward here except that I have been asked to do 
so, as I fancy it may appear that the 'Professorial element has been already 
sufficiently 111 :evidence. It is natural that we teachers should be looked 
upon with a certain amonnt of suspicion when we come to talk about 
matters connected with the education of engineers. I had the pleasure and 
advantage of consulting with Professor Dalby on the subject of his paper, 
and I must confess that I was very much struck with the contrast of the 
American practice with what has been for so long the custom here in 
England. It seems to me that when an American employer desires an 
addition to his staff, he simply writes to Cornell or ('lIe of the other Technical 
Colleges and asks for a college man. They appear to keep the article in 
"tack, and they send on a theoretically trained and likely man at once. I 
understand he is supplied immediately with a living wage, and although, of 
course, it is not all those thus sent who turn out great successes in practice, 
yet the employers find it pays them to go to this expense with the hope
the certainty in tact-of ultimately getting good men by this means. I am 
glad to see that the masters are waking up, and, indeed, our own Govern· 
ment also. As you know, the Admiralty has gone so far as to appoint the 
very best professor of theoretical cIlgineering they can find, a man, I may 
say, pre-eminent as a teacher and auth0rity Oll all branches of scientific 
engineering. They have dignified him with a title exceeding that held by 
his predecessors at the Royal Naval CoTlege, he is to be called the Director
General of Naval Education. I think it shows that our leaders are beginning 
to feel that the question of scientific engineering education is vital to the 
country as a nation. The contrast provided by the American system seems 
to me very great in view of the obstinate adherence to the belief in the 
omnipotence of pure handicraft, and of the contempt for scientific teaching 
which has hitherto been so prevalent among the masters in England. 
My chief object in addressing you is to raise a point which has 
not been alluded to to-day (possibly because there is plenty to talk 
about), and that is, the question of the proper suppiy of instructors. My 
own impression is that it is. harder to make a good teacher than 
to make a good engineer. A really successful teacher is a rara a1:is, 
and I think that, when once he is discovered, he Ehould be encouraged 
and retained. The exist.ing practice in alJ the Technical Colleges, and, I am 
afraid, also in many places of general education is, it seems to me, to appoint 
almost anyone to teach, without firt;t knowing whether he has that very rare 
and important gift. Now, speaking from long experience, I am sure that 
our boys do not get that accurate and sound teaching in elementary 
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mechanical laws at the Technical Colleges ~hich they ought to receive from 
the junior staff, and I think it is for this reason: the instructors are 
appointed at a low salary and have no prospects to encourage them to make 
teaching their profession. A young, and probably dever, student, thus 
appointed, may be, and ?Iten is, ut~erly i,ncapable of imparting his knowledge. 
and he does not find It worth his whIle to devote himself to the labour of 
learning how to teach. Now, thi~ is all wrong. You may say, of course, 
that we cannot afford to do anythmg else. Then I say, gentlemen, if you 
make a scheme for technical scientific education, a very necessary part of it 
is that you should provide the. proper 1?ols with which to cany it out. 
I have heard a successful and emInent engIneer say that he does not care in 
the least what a tool costs him, provided it is ten per cent. better than the 
one he will have to replace and throw upon the scrap heap. If that is the 
case, why do we practise this very serious false economy in the matter of 
the supply of good teachers. I am not speaking for myself or for others 
who, like myself, have no reason to complain of their position; but I am 
speaking more of the junior assistants at the Colleges who, after all, do the 
bulk of the teaching. I think you ought to pay them much better, and 
ought to give them encouragement to stay on to learn their profession of 
teaching, and not, after they have had some practice with their pupils and 
have learned to a certain extent how to teach them, allow them to go away 
in search of a better salary. That, I take it, is a very crying evil, and the 
cause of many educational failures. A thirty years' connectIOn with the 
teaching profession convinces me of the urgency of reform in this direction, 
and I think the matter is worthy of serious consideration. With regard to 
the proposed system of "sandwiching," as it is called, the scientific and the 
practical education, I may say that I am heartily in favour of .Mr. Yarrow's 
third scheme. I have some experience of the others) and the question as to 
whether you should first send a boy to the Technical College and afterwards 
for three years to the shops, or whether you should invert the order and 
put the shop training first, is very much debated. My own opinion 
is that neither method is right. I think, if you send a boy to a Technical 
College and let him study for three years, he will by that time, perhaps, 
have contracted a certain distaste for the practical roughness of the work
shop and for the associations he would there have to make. And if, on the 
other hand, you send him to the workshop first, he may, in his three or four 
years there, lose aU his student habits and the desire for st.udy. I believe it 
i'3 very common for both of those experiences to occur. I do not believe for 
one moment in the other plan of sending a boy to the workshops and 
encouraging or forcing him to try to acquire all the necessary sCIentific 
education in evening classes. I speak from an experience gained both as a 
teacher and a father, and know how difficult it is to get a boy, who has to 
get up at a quarter past five in the morning and work till five o'clock in the 
evening, to settle down to scientific thought after that time. It is as much 
as you can do to keep him awake. It seems to me that Mr. Yarrow's third 
scheme solves the difficulty entirely. I quite believe that the six o'clock 
attendance at the workshops is necessary, because I think it very important 
that a pupil in the works should go through exactly the same experiences for 
a considerable period as the workman whom he hopes to command in after 
years. I think that can be very well done in the six summer months, and 
that the six winter months should be devoted to scientific technical study. 
May I revert to the question of the provision of an efficient instructing staff, 
and express the hope that most. of you may think as I do of the extreme 
importance of first carefully choosing your teachers and then giving them 
the opportunity to learn their work, and to adopt it as a profession (with 
sufficient leisure, of course, to enable them to keep in touch with modern 
progress), instead of encouraging them by actual need of a better income 
to go elsewhere. 

Mr. C. E. STROM EYER (Member of Council): My Lord and Gentlemen, 
I need hardly add any words to those which have already been said, not onlv 
as to the value of the paper, but also as to Mr. Yarrow's proposals. The 
interesting discussion we have listened to shows the im'portance of the 
paper, and I think it would be very advantageous if this discussion could be 
printed and attached to the separate copies, for I believe that in this 
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par~icular case the discussion ha~ been quite. as valuable as the paper itself. 
1 ~Ish to make ~ few remarks ~bout 'Some pomts of the paver before dealing 
wIth the questIOn of educatIOn generally. Our AmerIcan cousins hav~ 
sereral advantages over us in regard' to technical education. First their 
workI?ell are fJ.uite recom:il~d to the idea. o! aut?matic and labour-~aving' 
machmery, and, although It IS perhaps not qUlte faIr to say that the American 
engineer is ~ore a machine tender than ~n engineer, I think to a v,cry large 
exte~t that IS the ?as~ .. In England, engmeers have to learn malllpulation, 
but III AmerIca thIs IS not so necessary. In some respects their conditions 
are similar to those in chemical works. If anything goes wrong with a 
process, a furnace, or a retort, or anything else, it is the manager or the sub
manager who is applied to for instructions, he being the one who knows all 
about it; but in an engineering works here one would hardly go to the 
manager for information about, say, a forging. The smith who manipulates 
iron all the year round is expected to know, and generally does know, more 
about forging than the manager, and there are hundreds of other operations 
in English engineering shops about which the men, through their intimate 
knowledge of the materials and of the work that has to be done, know far 
more than the manager himself, and the managers are, therefore in 
England, at a disadvantage. But in America, where there is so much ,~ork 
done by automatic machinery, the managers themselves really have the 
control of the business. In that respect I think it is very much easier in 
America to draft men with scientific college training direct into the shops 
than is possible here in England. I do not believe that British students 
drafted into the works would acquire that command of the men which they 
do in America. There, a thorough knowledge of the latest devices is 
essential to a manager, so that he may be in a position to instruct his-often 
untrained-men; here the men won't be bothered with novelties. Now 
there is one point that has been referred to by Professor Lambert with 
regard to the teaching staff. I do think that every endeavour should 
be made to merease the salaries of the teaching staff, and thereby 
attract men who really know not only the scientific side of the question 
but also the practical side. It, is quite impossible to get men who 
have had any real practical experience to go to Universities and Colleges 
and give the results of their practical experience in combination with theory 
to their students unless they are exceedingly well paid. If a mall has a 
good combination of both theory and practice, he is worth ten times more in· 
a shop than any salary that he can command at any College. I see by tho 
paper that the fees paid by students in America are betwefln 40l. and 50l. 
per annum, and in Scotland I understand they are now reduc-ed to nothing. 
I studied in Germany, and, as far as I can remember, the fees which I paid 
for sixty hours of lectures and drawing, per week, were about 6l. for the 
whole year of three terms. As far as my memory serves me, the average fee 
was 28. per hour per week £01' the three terms. :My technical education in 
Germany, combined with town living, was much cheaper than the school 
education of my brother, who was six years younger than I, and who was at 
a public school there. On an average, my expenses for three years amounted 
to 120l. in Aix-la-Ohapelle, and this, being a fashionable watering town, was 
naturally very much dearer to live in than most other towns in Germany. 
Scholarshipa are hardly known in Germany. There are a few. but nobody 
boasts of enjoying them. In my opinion, Bcholarships, especially the really 
valuable ones, tend to cause cramming, and this simply means learning by 
heart which is fatal to the thinking powers. Boys who have the power of 
reme~bering words, win scholarships easily, whereas those who have the 
power of thinking" and who, more often than not, have only medium 
memories-the very boys we all wish to make engineers of-have no chance 
of doing so. 1'h('se scholarships, in the case of engineering sciences, really 
encourage a class of boys who are unfit for that particular branch, or who 
become unfit through cramming, I fear that our English education tends 
very strongly to exaggerate our memories and, at ,the saID~ t~me, to kill ~he 
thinking powers. The whole system of English prelImInary educatlon 
seems to be a thoroughly classical one. Consequently, only boys with good 
memories' get on well at fochool. Those with common-sense thinking powers, 
if not crippled at school, get on in after life. The headmasters of our 
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schools are almost all classical scholars, and it is quite natural that these 
men, "ho are doing their best for the -boys, will teach them what they 
think is best and what they have always been taught to look upon 
as best for themselves. viz., Latin, Greek, and Euclid, which means 
learning by heart and how to live by rul.e, ,!ith less and less thinking 
requiremf'nts. To be s~ccessful at. ex~mmatlOns the boys must k:r:-ow 
what is expected to be m th.e exammatIOn :rapers. The system requll es 
that the memory should be tram ed, a~~, therein~e, doe~ not allow the boys 
to think for themselves. Such trammg, I think, kIlls all but the most 
exceptional faculties in a boy. The recent discussion about the engineers in 
the Navy has brought to the front a question which really hinged on their 
social position, and I for one thoroughly welcome the recent Admiralty 
scheme in which it seems that these mattf'rs may be altered for the better. 
If you compare the various professions, you will find, for 'instance, that 
lawyers and others who have to study the classics never come into intimate 
contact with workmen. This is true even of chemists and medical men, 
whereag engineers, if they are going to be successful, must go through the 
shops at an early age. 1 do not mean to say that a boy there is actually 
learning how to handle men, but he comes in contact with them, and in after 
life he knows how to deal with them better than does a youth who has been 
at College tin be is twenty-two or twenty-three, and is then put into works. 
Now I come to this question, about the difficulty of engineers being both 
good engmeers and gentlemen. Their contact with the workmen militates 
against them. Well-to-do boys (of, say, fourteen to sixteen years of age). 
going through the works, will have previously received what might be called 
a claSSIcal education. They know Latin and Greek and Euclid. These 
accomplishments make no impression on the men, but the knowledge that 
the men possess, their ability to forge ancl hammer and chip, to file, saw, 
plane, turn, &c., appeals to the instinct of young boys, and th9Y very soon 
look up to their fellow workmen as being vastly superior to the schoolmasters 
who have been teaching them what now appear to be useless subjects. That 
admiration for the workmen's abIlIties WIll. in a comparatively short time, 
ripen into a feeling of admiration for the lllen themselves, to such an extent 
that their language and their manners will be copled, and by and by, if the 
contact contmues, these well-to-do boys will be proud of being what they call 
"rough diamonds." I thmk it would be far better for boys going to shops 
at an early age that their education should have been such that when they gq 
there, they should have knowledge whieh is superIor to that of the men m 
their own particular line. Give them a little knowledge of physics and 
chemistry and mechanics-they need not know much, because the workman 
doeR not know much--they would then be able to estimate the workmen at 
their true worth, and would be able to see that these men do not know as 
much as would be thought by other boys feci on classics only, and the boys 
would not acquire that admIration for them which they do at present. 

Professor n. L. WEIGHTON (Member): My Lord and Gentlemen, the 
subject which is before us at present is one which, to my mind, cannot be 
exceeded in importance for an institution such as this, raising as It does the 
whole question of the training of those who have to carryon engineering 
and its allied industries in the future. In discussing this matter, it has 
always seemed to me to be very important indeed to begin my makmg sure 
as to what classes we are to educate. With outsiclers-in newspapers, ancl 
popularly-there is a great confusion of ideas between apprentices and those 
who are something more than mere apprentices. One might distinguish as 
between" apprentices" and" pupils," for instance; meanIng by the former 
the young artisan or workman, the young rank and file of the engineering 
army, and meaning by the latter, the pupils, the young officers of the 
engineerillg army, the clraughtsmen, the managers, the employers, and others 
who are to direct the labour and prepare the designs on which the others 
,)'ork. This point has alrf'ady been emphasised to some extent, but I think 
we cannot emphasise it too much or too oiten, and I should therefore hegin 
by observing that what I have to say refers entirely to the education of the 
latter class, the pllpils. That class, I take it, is the only one referred to in 
the very interesting and instructi~e paper of Professor Dalby. I think it is 

13065 y 



ApPEliDIX IX. 

indisputabl~, and, granted on all hands, that this country, is vastly behind 
our great competitors, America and Germany, in the education of the pupil 
clas~ the officer class; in engineering-and in engineering I include naval 
archltectJ.u:e, of course.' As regn:rds the artisan~the British artisan
th08.e who are generally considered to speak with authority tell us that 
~e IS second, to none in the world, and my experience certainly bears 
It, out. So . long .as he works, hi~ work is very efficient. With regard t.o 
hIs educatlOn, Important as It is, I think we need not truul110 
ourselves at this merting. There is already sufficient provi"ion in 
existence for his education. His five years' apprenticeship in the works, 
coupled wIth attendance at such evening classes as are to be found at any 
one of the very many efficient schools, polytechnics or colleges which have' 
e,;,eD:ing c!asses, will provide sufficif'nt equipment for the efficient discharge 
of hIs-duties; but when we come to the other and higher class, the pupils, 
then we come into a field in which, we mm,t all adl-::l.it, this country is lagging 
sadly behind. And this leads one to inquire why this bhould be. Why 
should the education in this conntry of the pupil e!:.gineer who is to direct 
others, who is to design and to scheme and to think. be behind that of other 
countries such as Germany and America? To my mind this question finds 
an answer in the second part of Professor Dalby's paper, and this is a point 
that I wish to emphasise, although I have been to some extent anticipated by 
Sir William White. He sajd somethmg which, to my mind, has all along 
applied with very great force. I think an examination of this question will 
show that the reason we in this country have lagged so much behind in the 
higher technical education is due almost entirely to the general attitude of 
the employers towards the college-trained man in engineering. I do not say 
this as a reflection upon the employers. I think it is natural, in the history 
of engineering in this country, that such a state of things should have come 
about, but we have now reached a stage at which we ought to set about 
putting our house in order. If we do not do bO, we shall certainly butTer in 
the immediate future, ,and ultimately we shall suffer very Reriom,ly indeed. 
1'here is, I think, no doubt ahout that. Professor Dalby has very well E.llOwn 
in his paper that in America-and I think the same thing may be said with 
regard to Germany-the employers look upon a thorough college tr.1,ining, 
obtained by an organised course of instruction in day classes, as essential to 
an engineering education, and, furthermore, that they are prepared to give 
pllvileges in the shape of access to the different departments of their 
workshops, and increased pay to young men who have had that training, 
thereby providing the best of all inducements for thelll to equip themselves 
in that way. Now what do we have in this country? Speaking with some 
experience both in the workshop and as a teacher of engineering and naval 
architecture, we find as a rule the very reverse. I am ,'ery pleased, however, 
to notICe that this spirit is fast leaving the employers of this country. Since 
I came here this morning two or three cases have been prominently brought 
forward in which employert:; have changed their system, and. are now prepared 
t() look at college-trained men in quite a different light; but ont> swallow 
does not make a summer, and I fear that the great majority of our employers 
have still got the notion that a young man who has gone through an 
engineering cuuiculum at college is no better as a pupIl than another who 
has come direct from school. That is absolutely the case with a great 
number of our employers, and they will therefore give no auditional 
privileges or consideration to the man who has gone through a college 
training. Now it seems to me that this is thp. crux of the whole problem, 
and if we could only persuade engineering employers to (Iffer inducementc; 
either similar to tho::>e offered in America, or other eqllh'alent ones, we "auld 
have no lack of thoroughly qualified young men. It is not tQ be sUPPosf'(l 
that a young man should voluntarily nndergo for three or four years' severf> 
mental exertion such as is entailed by a Uni,'ersity COUlse in engineering 
science, or that he should deny himself many pleasures during his pupiI.lge 
all for nothing, or when, at any rate in the immediate f!lture, he ~an se\ no 
benefit. We cannot expect that, unless there is some dIrect and ImmedIate 
inducement offered. That to my mind is at the bottom of the whole problem. 
The question then arises, how can we so arrange matters that ~hil3 wil! not be 
so in the future? And that naturally leads us to the very InstructIve and 
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suggestive regulation~ which have just beeD: ,presen~d by ~Ir. Yarrow. 
I do not think there IS anyone who has conE>ldered this questIOn broadly, 
but will agree that those regulations, or something similar to them, are 
a very good solution of the question, and if we .could only persuade 
engineers to adopt them, the problem would practIcally be solved. H 
employers say that it will not. pay them to offer these ind?cements in 
the shape of increased r~mU~C1"atlOn to, a c?llege-~red ~tudent Just beca-us.e 
he has acquired, a Umversity educatIon l~ engmeermg ?r naval archI
tecture that it wIll not pay them to allow hIm to absent hImself to attend 
co11eO'e'thereby to some extent disorganising the workshop, my answer to 
that °a;gument would be, try it. If the Americans have 10und that it pays, 
I dQ not bee why we should not, and .Mr. Yarrow has told us that he at least 
has deliberately framed those regulations from the point of view of £ 8. d. 
He considers they will pay. I sl}.ould say it is one of the best investments 
that an employer could make. By and by (I should say within five or ten 
years) the return will come in the shape of a greater available number of 
well-qualified young men, capable of taking up the higher branches 
of engineering and naval architecture. My Lord, I should also like to 
mention, with regard to the regulations which Mr. Yarrow has presented, 
and which it seems to me, focus the whole of the matter presented to us by 
Professor Dalby, that they have been brought before several of the employers 
on the North-East coast of England, and I am authorised to mention that 
there are about half a dozen at least of the firms there who have already 
intimated that they are wishful of adopting regulations somewhat similar to 
these. Before sitting down I should jusL like to say, because I feel it very 
personally indeed, how much indebted I think the profession, and, indeed, 
the country generally, is to Mr. Yarrow for his disinterested initiatIve in this 
matter. 

Mr. H. G. MORfiE (~Iember): My Lord, not having heard the paper read 
or discussed, I am taken somewh,tt at a disadvantage, but I am much 
interested in the subject. For many years I have had under my direction 
a large number of engineers, and have naturally arrived at fixed conclusions 
as to the training best adapted to bring about results satisfactory both to the 
employer and to the engineer. The advantages of having an engineer with 
an education partly technical and partly practical are that his services 
become valuable sooner, he does not require excessive coaching by superior 
officers, and he rises to responsible positions at an earlier age, when 
information is more easily acquired. On the other hand, the time taken for 
practical training leaves less time available for theoretical education, and, 
consequently, the recipient is not prepared to reach eventually as high a 
position as others who have a more thorough theoretical training j for it 
must be admitted that only in exceptional cases does an engineer advance 
much in theoretical knowledge after leaving the Technical School. The 
advantage of spending the whole period of technical training in acquiring 
theoretical knowledge is that one is much better prepared to investigate and 
reduce to practical results whatever problems may present themselves, and 
no engineer can foresee in just what field he may have to work in the future . 
.. A little knowledge is a dangerous thing," and the young man just out of 
the University is hable to thmk he knows much more than is credited to him 
by his employer. If his education has been purely theoretical, he soon has 
hIS conceit rudely deatroyed, and only then is he in a position to acquire 
practical knowledge. Having had a thorough grounding in theory, he 
a.cquires practical knowledge rapidly i and, in the course of a few years, 
outstrips the engineer with a mixed education, and is prepared to go far 
beyond him. The conclusion I have arrived at is that the best results to the 
e~ployer as well as to the engineer (and their interests are identical) comes 
from a purely theoretical training. The usual method pursued in the United 
States is to take on each year a number of young engineers and give them 
the oppor~unity of absorbing practical know]e~e through supervision of and 
contact WIth those who are more experienced. rhe object sought for is not 
so much to get back the immediate value of their salaries as to push then:. 
along as rapidly as they can master their tasks, in order to get youn cr men 
with energy and ambition into important positions. Such men m~y bE} 
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, assumed to have courage, and this, coupled with confidence and a well
grounded education, brings success; and when success comes early in life it 
lasts longer. The New York Shipbuilding Company built a large pl;nt 
organised the management, and was ill full operation with four thousand 
men employe~, all in three years. The problem, therefore, was oifIerent 
from the usual one, as we had not time to gradually train our engineers. We 
organised our corps w~th men selected as .best we could to fill each grade, 
and made ou"r promotIOn much more rapIdly than usual, owing to lack of 
suitability of many of the men selected. It was deemed advisable to partially 
organise our yard with men of technical experience. We therefore selected 
about twenty of our best draughtsmen, and placed them in charge of various 
departments as assistants to superintendents and foremen of practical 
experience; the result has been very gratIfying, although only in operation 
one year. 

Professor D. S. CAPPER, M.A. (Visitor): My Lord, I should like at the 
outset to add an expression of my own personal sense of gratitude to Professor 
Dalby for the succinct way in which he has put before lUI the system of 
training engineers which obtains in the United States, and I should equally 
like to thank Mr. Yarrow for the most excellent remarks which he has made 
as to the lines on which he feels that we want to amend our svstem of trainin(1 
in his country. In saying this I should lIke to take exception to one word 
which Professor Weighton let fall. I do not believe for one moment t.hat 
Mr. Yarrow's motive in this is disinterested. I believe Mr. Yarrow appreciate~ 
the true interest!:! of the nation, and that he identifies his own interests, in 
their highest sense, with those of the nation in suggesting this movement. 
You have had a good many professors speaking to you to-day. I Rhould 
like to speak to you as a practical man, for, after all, an engineering 
professor ought to be a practical man, and ii he is not a practical man 
he cannot rightly fulfil the functions of a profEssor. My experience-both 
from the practical and from the teaching side-is this. There are three 
orders in ,\yhicu you can train engineers. They have been referred to before, 
but I may perhaps put them in my own words. First of all, you may take 
a boy fourteen 01' fifteen years of age, trained in the sort of haphazard way 
which, I am afraid, passes for education in too many of our public e.chools. 
Then you send him into the shops and you give him five years in the works, 
where you expect him to pick up his information as best he can-al1d he 
does pick up a good deal of information and comes out at the age of 
nineteen or twenty with a training which is unsurpassed in its own way; 
for it giyes a lad his professional training, or rather hi~ trade training,'if I may 
say so, as a native language, in a way which no other syetem can. He 
assimilates knowledge of the works' methods instinctively. But he is 
limited in this ,yay, that he has never had to really think of the basis 
upon which his trade training has been erected, and, consequently, he has 
had no real mental training in the scientific basis of the profesc;ion which 
he is going to follow. He makes an excellent workman; he makes, 
probably, a pretty fair foreman, and possibly may make a very good foreman 
in exceptional cases. But I should like to emphasise t.he point that it is the 
exceptional cases that have made our great manufacturing industries. In 
the exceptional cases, under such a system as I have described, you get men 
of exceptional ability, who rise to positions of eminence by their own 
intrinsic merit, which those who are lebs gifted, though trained in a more 
efficient way, may perhaps, never reach. It is those men who have founded 
our manufactures. and, consequently, there has grown up tho idea that the 
training they received is all that is necessary for the purpose of producing 
men capable of carrying out our industrial processes to the best profit. 
Now, we are confronted with foreign nations-I do not like to usc the word 
" foreign" in regard to the United Rtates, because it hardly seems to apply 
somehow-but we have, at any rate, othe)' nations which have been trained 
in a different way, and with whom we have to compete. Our manufactories 
are far more numerous than they were III the past, and we cannot tr1'st to 
intrinsic genius, but mU5t train up men who will be able to lead on the 
industrial progress which we hope to make in competition wjth other 
nations. The defect for this purpose of the method of training I have 
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described is that when at works a boy forgets his school training. It is, 
moreover, very difficult to get a lad to go to college afterwards. If he has 
gone through the factory first, he falls under the notice of his employer, and 
he may get an appointment offered to him which is attractive at the time, 
and which he accepts. It is, therefore, only a smaH percentage of those who 
are trained in that way, and then only thobe who are least prominent, that 
return to the scientific college training, and then you spend the first year in 
reminding them of the knowledge they possessed before they went to the 
works. If you take the other order, and let a lad go to college straight 
from school, then the difficulty arises which has been referred to niore than 
once, that he is, for the full college period of three years out of touch 
with the works, and he gets to think the training he is going through 
in the college is all the training required; and when he comes out first 
in the examinations, he thinks he is brilliant engineer, whereas we all know 
he has not begun to be an engineer, but has simply learned the 5clentific 
facts on which he can base his engineering knowledge and training. Then, 
when he goes to the works, he learns his mistake and is disheartened, and 
his employer and those above him treat him as a man who thinks he has 
knowledge that he has not really got. In order to correct that error, the 
only possible way, as far as I can see, is to combine the two and work them 
together. If you can only take the student and let him have six months--or 
say a portion of each year-in the college and a portion in the work!:;, you 
get the two trainings blended together, and YOll do not run the risk of the 
man either losing touch with praetice or 10$ing hIS school knowledge, and you 
do not let him suffer from what has been called a "swelled head." I should 
also like to urge the same course from another point of view. I think one 
of the most important persons you have to train is the teacher. He wants 
training as much as, or more than, the pupils do. For training a teacher 
the system, or want of system, under which too many wOlk here is wry bad. 
A nine months' course is arranged in which the laboratories are filled with 
students every hour of the day. You expect your teacher to keep in touch 
with all the modern developments which are so rapidly taking place in rus 
profession (for without such contact he cannot remain a practical man), and 
yet you do not give him one moment £01' original work nor for keeping 
himself in touch with those developments. He is kept hard at it all the 
time and is paid a salary-I am not speaking of the chief teachers but 
rather of the junior teachers and assistants- -which is totally inadequate to 
keep him without his trying to do additional work of some kind or another 
to add to his pay, and he has neither time nor opportunity for doing work 
of the right kind which is essential to him to keep his teaching vigorou" and 
active. The result is that too often a man who starts as a good practical 
teacher stays away from the practical and becomes a mere drudge. 
Under a system of six months in colJege and six months in the works, 
a teacher has an opportunity during the time his students are at the 
works or keeping himself in touch with his profession, and of working 
out original experiments which are so rightly considered as essential 
to the re-invigomtion of a teacher. Anybody who has tried to make 
a research experiment in engineering knows that an hour here and 
an hour there in a laboratory full of students is an absolutely impossible 
anangement for carrying through "uch continuolls experimental research as 
is requisite for adding to our knowledge. At the same time, a six months' 
alternating system will give employers an opportunity during the six 
months when the pupils are in their works, of suggesting to them: "Why 
" should you not find out snch and such a piece of information which is 
" needed in Ollr works, and on which no data are available?" You also 
give the student the opportunity by a post-graduate course of helping the 
employer to ~olve problems which he has no other means of solving. One 
is apt to wax ent.huslastic when one finds what one has always looked UpOl 
as ideals which could never be reached, and which one has had diffidence in 
urging, because they are so clearly beneficial to teachers, now being urged 
from the employers' side. I feel that it is tremendousl:} to the teacher's 
interest that this system should be adopted, but I belie\'e with Mr. Yarrow 
that it is equally to the employer's interest also. In the north, they have 
had this alternating system in the colleges and universities for many years, 

Y 3 



'APFEND1X IX. 

as we have heard from Professor Barr and others. Here, in the south one 
great difficulty has been t1e rigidity with which employers have ex~cted 
premiums. '!- constantly ha,:e students. who cannot afford premiums, who 
are able and who ought to rIse to the top. They come to us, perhaps with 
scholarships. Very often I have found that two or three out of the be~t five 
men in a class are 5t~dents who ar~ not able to afford to come to college 
unless they have obtamed scholarshIps. Those men never can get their 
practical training as engineers, because employers in London want 
premiums, and they have to go without the practical training which would 
enable them -to rise without great difficulty to leading positions. We arc 
ready at King's Oollege, as elsewhere, to adopt this alternating system; 
but the requirements to make the change a real success arc these: we 
want, in the first place, to get employers to encourage college training by 
receiving qualified students' into their works without premmms. 
Secondly, we want to enlist the sympathy of some of the teachers j 
and, thirdly, we want, and perhaps you will forgive my alluding to 
it, the means to enable the London colleges to carry out the change 
without further financial strain. The people of this country have not 
realised that we cannot have real educational establishments unless they are 
properly supported. 1£ one compares them with those in the United States, 
and thinks of the endowments, and gifts, and so on, made to those teaching 
establishments as compared with ours, one is apt to become envious and to 
almost desire to cross the water. 

Professor W. E. DAI.BY, M.A., B.Sc.: My Lord and Gentlemen, anything 
in the nature of a reply is, I think, unnecessary. I should like to thank the 
speakers very much for the kind things they have said abQut my paper. 
The discussion it has caused is of conbiderably more value than the paper 
Itself. The speakers are in general agreement that a change which would 
bring the employers and the Oolleges into co-ordination is necessary, and 
that the proposed alternating six months' system is one way in which this 
change might be brought about. Mr. Yarrow has in~luded this syst.em in 
the Rules of ApprenticeshIp be has arranged for hIS works and wlllch he 
has laid before the meeting. Beyond thanking you for the encouraging 
interest you ha'Ve taken in my paper, I will not take up any more of your 
time. 

Th'e OHAIR MAN (Sir Nathaniel Barnaby, K.O.B., Vice-Pre&ident): 
Gentlemen, I am sure I may again, in your name, heartily thank 
Professor Dalby for raising this most serious and interesting question 
and Mr. Yarrow for the effort he has made to strike a new note in our 
national industries. 
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APPENDIX X. 

SY~OPSIS OF REPORT AND SUMMARY OF RECO)IMENDATI0NS_ 

[The Numbers refer to paragraphs of the Report.] 

INTRdDUCTION 

(1.) ConstitutIOn of the Committee; terms 
of reference -(2.) Prehmmary meetmg In London 
-(3) Pl'oceedmgq at GlaRgow -(4) At Leeds
(5) At llancheflter,-(6.) At Birmlll!?ham -(7 ) 
Summary of ProvmClal inquirIes -(8) Proceeulllgs 
in London -(9) Further mveRtlgatlO1l necessary 

Chapter I. 
IIISTORY OF THE TECHNICAL SCHOLAR

SHIP SYSTEM. 

(10) OrIglll of the State scholarshIp ~r~tem ; 
the Simla Conference of 1901 

(11 ) The Government of India's scheme of 
1902 [See also AppendiX I] 

(12 and 13) Despatch from the Secretary of 
State (Lord George Hamilton) III 1!J03 [Sep also 
AppendIX 1.) 

(14) Subsequent mochficatlOnR of the "cheme 
[See also AppendiX I] 

(1:» Imtlatioll of the scheme in India [See also 
A Jlpenuix II ] 

(16) Subjccts studlecl by State techmcal 
Hrholar!!, and lll~tltutlOn~ whICh they have attended 
[See also AppendIX I1I.]-(17) Summary of ex
pemhture. [/::jeeaZflo Appendix IV J-(18) Workmg 
of thE' 'y~tem summal'lsed LSpe also Appemhx V ] 
-(19) Recent development of tcchlllcal education 
III India Influx of IndIan students to cenj,re~ of 
t,eehlllcallllRtructlOu III the United Kmgdom 

Chapter II. 
HEVIEW OF THE WORKING OF THE 

SCHOLARSHP SYSTE1I 
(20) Three mam questIons for comlder abon -
(i) How do Indian 8tudeT\t~ a.cqult themselves 

at DrltlRh universItIes and technologlC,11 schools lol 
(Ii) Is practical experience m wOlkshop'l and 

manufacturing concerns an essential part of mdus
trllli trammg P If so, are luellan student~ able to 
get it P 

dustry -(:31) The leather industry, two distinct 
types of student -The mall " WIth tanmng III the 
blood". and (32.) the research chemist m the 
leather mdustry -(33) Good relations between 
IndIan student~ and theIr BntIsh class-fellows.
(:34) Summary of conclUSIOns on the questIOn 
., How do Indian students acquit themselves at 
Dlltlsh umverslttes and techmcal schools? " 

(:35 )-(11) • If., pra.ctlCal expel'lence III workshops 
and manufactul'lllg concerns an essentIal part of lll
du~tI'lnl tmwlllg? ,. Professors and Ulen of bU8111ess 
unal1lmou~ that It 18 -(36 ) Indian students recog
mse the VItal importance of Works experIence -(37 ) 
Exten~lOn of scholarshIp perIOd nece,sary. so as to 
a.llow for whole-time apprentIce"}llp -(38) Works 
expellence for IndIan students generally obtainable 
by orgamsed effort, and the co-operatIOn of broad
mmded employers -(39) Summary of conclUSIOns 
on the questIOn, " Is practICal expellence III ,~ork
",hop~ and manufa.ctunng concern~ an e~~elltlal 
"part of mduotnal trammg \' And if ,,0, can 
,. IudJan students get It? " 

(40 )-( 111) "How far have Indian techmcal 
students found employment upon the\)' return to 

" IndJa ?" Complete mformatlOll not aV3.Jlable 
ImmedJate re~ults not the true te~t ot suC{es~.
(41) After-careers of returned GO\ ernruent 
~cholars [See aIM AppendIX V ,colnmn 6 ]-(42 ) 
Government scholars who stay on m Europe or 
AmerICa, a contmgency to be pl'onded fol'
(4'3.) After-careers of scholars of the Calcutta. 
" As~oclatlon for the Advancement of SCientIfic and 
. Indu~trlal EducatIOn of Indians" [See also 
AppendIX VI ]-(44) DifficultIe~ of the train('fl 
man on hlR ret1U'n to IndIa, some signs of progreR~ 
-(45) Views of students now under tlammg, 
prospects on the whole not bad, Amall concern" 
offer Oppol'tumties, "pIOneering" of vast Illdustrles 
by returned scholars an Impo~slblhty - (46 ) 
Summary as regards prospect of employment for 
1 eturned ~chol.1rs 

Chapter III. 
GENERAL RECO:llME.NDATIONS FOR 

nIPROVISG THE SCHOLARSHIP SYSTEM. 

(lit) Do Indian t.echnologlcal studcntq succeed (47) Gener.11 recommendatIOns -(48) A Rtan-
in finding employment on their return to IndIa? dard of geneml education on the SCIence SIde laid 

(21 )-(i) IndIan students at BntIsh U niver- down -(49) PrelIminary practical expeliencc 1m
!!itie~ I\nd techmcal mstitutions generally successful port.1nt In all mdustries, essentl.ll In mlllIng
Some fallures and the harm they do -(22) Credit- (50) ElastICIty III the system of !>electIon desIrable, 
ahle record of the Government of India scholars, the pllnClple of choosmg the man lather than the 
and of other picked stlldents -(2'3 ) Que ... tion of the indu~try --(51) Scholarslnps to be awarded after 
suffiCiency of the Indutn "tudent~' pl'Chmlllary consultatIOn With husmess men and Employers' 
it allling 111 IUllia - (2-l.) Need for llnprunng the Assul'iatto1l3 in IndIa -(52) Tr.ll11mg after selec
teachmg of drawmg 1U Indtan schools and colleges tIOn, period to be extended so al! to Include Works 
-(2:>.) Paramoullttmpol tanceof plevlOus "r 01 k. ex- experience -(53) Method of securmg 'Vorks 
pcrience -(26 ) VieWS of the englllt'el mg III ofes~lon expenence for Indian scholars, a. matter of orgamsa
as formulated bi the InstitutIOn of CivIl Engineers tIon, and dependent on the contmned co-operation of 
(190:3--05) -(1.7) The same prmclple rccognlsed Bl'lhsh employers -(54) ResponSibilItIes of firms 
III llletllllurglcl\l and textIle 1Udustrie~, and in holding contra.cts from the India Office -(55 ) 
tanuing. dyewg-, and mllllllg -(28) Success of Due noticc to he given by the authoriheslll Inlia of 
Indmn textIle students -(29) Failure of Indian the grant of scholarshlps.-(56) Question of 
llllnmg studen.ts -(:30.) Conhast between Indian leduclllg the scholarship allowance -(57) Revision 
textile und mlllwg scholars Illustrates the SIgnal of the rules for Government scholarships; obedience 
importance of previous farlllhal'lty with the 111- to the India Office, and to employers and foremen 

Y4 
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during Works training, to be strictly enforced.
(58) Return to India within a. specified period to 
be required, security being taken before the 8cholar
ship HI awarded -(59) Measures for assisting 
returned scholars to secure employment; existing 
Advisory Commlttees to act as Appointments 
Boards III India -(60.) Record to be kept of the 
after-careers of Government scholars, and regular 
reportR to be sent to the India Office.-(61) Finan
Clal effect of recommendations, the ideal training 
for an Industl'lal uneel long and costly j only the 
elite to be trained at the pubhc expense. 

\ 

Chapter IV. 
RECOMMENDATIONS REGARDING 

P ARTICULAR INDUSTRIES 

(63.) Engineertng General Summary.-(64) 
The ideal trammg for an engmeer, as formulated 
by the InstitutIOn of CIVIl Ellgmeers, 1903-05.
(65.) 'frammg of IndIan students mUbt follow the 
approved prachce of the professlOu m the United 
Kmgdom -(66) PrelImmaIJ workshop course In 
India recommended -The college courRe, a higher 
standard mamtamed m EnglIsh and Scottish uni
versities as compared With colleges m India A 
thorough groundmg m speclhed bubJects (VIZ, 
mathematICS, physlc~, chemlbtry, mechamcal 
drawmg, and descriptive geometry), to be given 
before the scholar leaves India Works expenence 
as an integral part of an engineer's trammg, the 
practICe m thiS country '-

Mechamca1 and electrICal engmeers; three 
clas~es distinguished -(1) Apprentices, (2) 
PremIUm apprentices j (3) Pupils. 

CI vII Engmeering, "the pupIl system" 
(67) ApphcatIOn of the system to Indian 

students -Mechamca1 EngIneering, list to be kept 
by IndIa Office of firms wIllIng to train Indian 
students as apprentIces, and to arrange, If necessary, 
for their colleO'e courses (68) Electrical Engt
neering, the s~mc system applicable, but a more 
advanced knowledge of mathematICS essential. 
(69) CIVIl EngineerIng, better opportunities for 
practical traimng eXIst m IndIa, especially on State 
railways j engineers in the Public Works Depart
ment mIght take premium-paying pupils. Samtary 
and municipal engineel'mg, speCIal facilItIes avall
able m England. 

(70) lIinmg controversy as to the compara
tive merits of University trammg and evemng 
classes 111 mmmg centres.-(71) Opmion of HIS 
Majesty's Chief Inspector of Mmes.-(72) OpInlOn 
of Profesbor Cadman -(73) Stattl scholarships 
in mming to be contmued, subject to more strmgent 
condItIOns of selectIOn -(74) PreVIOUS expel'lence 
of work underground mdlspensable, a consensus of 
opIlllOn -(75) The effect of this test m eliminating 
the unfit -(76) Abundant faCIlities for practical 
traiumg in Engb&h mmes -(77) Further practIcal 
training needed to supplement the University 
course -(78) Summary of recommendatlOns in 
regard to mmmg scholdl'shlpb 

(79.) The lIming Geologist or Prospector. 
general qualifications required, and course of 
trainmg outlined by Sir Thomas Holland -(80 ) 
Metallurg~cal [ndustnes' Professor Turner on the 
record of vast scholars, and the facIlities aVailable 
at Birmmgham, the importance of phYSIque and of 
previous connexion With some metal trade, however 
primitIve 

(81.) Recommendations as regards scholal'RhipiI 
in metallUIgy. 

(82) The Textile Industl'les. definition of the 
term as mc1udmg not merely spinmng and weaVIng 
but the further treatment of the fabl'lc that make~ 
it marketable (e.g, bleaching, finishmg, mercel'lsing, 
dyemg, prmting) 

(83) Spinning and Weat'tng' the admirabl~ 
record of IndIan Government I'cholart~ -(84) 1m ... 
portance of prevIOus \VOI ks exptll'lence. some 
examples of this among Government 8<-holar8.
(85) Practice of Gennan lllstttutlOns -(tl6) Stan
dard of general educatIon and I'hj'Mlcal fitne.s 
prescllbed -(87) The trallllllg gtVl'1l In Tt·, huo
logIcal Schools and Univel'SItIcs of HIe Lmteu 
Kmgdom j ltS pIachcal chamcter -(88) Sir 
\VIlham Mather on the value of the practIcal 
tralllmg gIVen in technical school WOl kshop~ -
(89.) Need for subsequcnt \Vorks expPI1ellce UlHl .. r 
busmeRs condltions, preferably m the Llllte.l KIng
dom -(90.) DIfficulty of SeCUl'lng atlmlbblOn of 
IndIans to textIle concern8 in tillS country; thc 
attitude of manufacturers -" Not a bUSInt'MI propo
bltIon."-(91) Textile machIne makers helpful
(92) FaCIlIties offered by German firnIs of doubtfnl 
utilIty -(93 and 94) Facihties for a lImIted num
ber of pICked men probably obtaInable in the textllb 
industry, some off'ers of co-operation already 
secured 

(95) RecommendatlOns as regards f,cholal'lihipy 
In spmnmg and weavmg 

(96) BleacMng and Fim.hing· college training 
not the primary quahficatIon - (97 ) No admIt tancc, 
as a rule, to bleaching and fimshing \\OILs m thl~ 
country -(98) ConclUSIOn as regards the grant of 
scholarships In the bleaching and hmbhmg of 
cotton. 

(99.) Some faCIlIties procw'able III the \\oollen 
mdustry. 

(100) Dyemg. experienced men selected all 
State scholars -(101.) The trallllDg of a dyer. 
theoretical lllstructJon and practICal expel'lence 
alike necessary i the former IPadlly procurahle hy 
students, but the latter, as a rule, not -(102). \Vell
eqUIpped laboratories in EnglIsh instltntions j 
speCIal faClIttIes at Bmdford, Leeds, and Man
chester -(103) Fall' pl'O,pect of SeClll'lllg W OJ kll 
experience for well qualified Indmns i a generous 
offer noted 

(104.) RecommendatIOns as regards Hcholarshipq 
in dyeing 

(105) Tanmng. two types of student dIstin
guished Value m eIther case of technilal training 
m the United Kmgdom 

(106) Firstly, the man with "tauning HI the 
blood" 

(107) Previous WOl king experIence specially 
Important, as there III no system of appl'entlCebhlp 
whether for EnglIsh or for Indmll students
(108). Special advantages at the Leather&ellers' 
Company's College, Bermondsey -(109) Practical 
tramlllg pOSSIble 1Il Goveillmellt leather fllctOl'leS 
lU Illlha -(110) Recommendations as regards 
1'lC.ho1arshlpq for heredItary tanners 

(111) Secondly, IeRearLh chemISts III the lea
ther industry; an Idedl cour~e of trammg Inthcat ... l. 
RecommendatIon!! ail regardll I!cholal'!\hlpq m chemIS
try as applIed to tanning 

(112) Scholars of the first type above-mentIOned 
lIkely to predominate at pre_ent. 

(113) Clttmical .llanlf!acfures· \Vorks do not 
take student~, \\ llet her Bl'ltJ~h or Indian. M appren
tICes -(114) SalaJied cmploJ ment a~ a means of 
securing Work!! ex per wnce. 

(115) Grant of scholarshlpll to Indian'! for tIle 
study of chemICal industries in the Umted Kingdom 
of doubtfull.Jihty ; traimng m Indm suggested. 

CONCLUSlON. 

(116) The scholalship system hao, yielded good 
results, and may be made to Yleld Hen hetter 
results 111 the future. 
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SUMMARY OF CONCLUSIONS AND RECOM
MENDATIONS. 

The main conclusions suggested by the ,,:orking 
of the scholarship system may be summarIsed as 
follows .-

I. On the question "How do IndIan students 
acqUlt themselves at British UniverSItIes and 
technologICal schools P" the Committee find that 
IndIan students generally get on well at such 
institutions j that they ar,: qUite up to the av~rage 
capacity of their clasbes j If they have read SCIence 
m India up to the standard of the B.A. or B. Sc. 
they are rather better eqUipped on the theoretical 
IIlde than most of their class-fellows j if they have 
read up to the Intermediate standard on the Science 
SIde they can WIth hard work keep up with theIr 
classes; those who have only passed the Inter
mediate on the Arts side or the Matricillahon 
exammation of an Indian University cannot take 
full advantage of the instruction given As a rule 
students who have had practical experience of an 
mdustry derive great benefit from the teaching 
given m thIS country and do well, while those who 
have had no prevIOus acquamtance WIth an mdustry 
do badly; IndIan students of engmeerIng are handI
capped by their general ignorance of machmery and 
by the inadequacy of the training in drawmg which 
they have received in IndIa (paragraphs 21-34). 

II. On the queshon "Is practical experience 
"In workshops and manufacturing concerns an 
"essentIal part of industrial training, and if so, 
"can IndIan stndents get it P" the Committee 
find that practical experIence In works is indIspen
sable for a complete mdustrial traming; that the 
period for whICh IndIan students stay in this 
country IS usually too short to permIt them to take 
full advantage of such practical trammg as IS 
open to them j that in those industrIes m which 
apprenticeship is the custom Indlall students are 
accepted along with BrItish students j that there are 
mdustnes to which they are unable to get admiSSIOn 
as apprentices by their own unaided e£i:orts, but that 
a careful inqUlry conducted by the India Office would 
probably dIsclose the names of some firms in almost 
every mdustry ready to ofier to a certain number 
of selected Indians facihtles for obtaimng the 
requiSIte practical experience (paragraphs 35-39) 

III. On the question" Do Indian technological 
students succeed m findmg employment on their 
returu to IndIa 11" the CommIttee could only 
secure scanty evidence j but from thIS it would 
appear that Indian techrucal students, provided 
they are properly selected and trained, usually do 
find employment m IndIa sooner or later; and 
although the pioneering of large industrIes by in
experienced students is not to be expected, small 
concerns are sprIngmg up whteh do afford oppor
tunitIes to returned scholars and whIch are hkely 
to perform a very useful function In the mdustrial 
development of IndIa (paragraphs 40-46) 

The following are the detailed suggestIOns made 
by the Committee :-

General recomme?ldati01l$.-
(1.) That students sent to this country should 

ordinal'lly have read m India up to the standard of 
the B.Sc degree, or the B.A. degree in Science 
subjects, or have obtained an equivalent diploma; 
but that exceptions may be made in favour of men 
who have an heremtary conneXlOn WIth & particular 
industry, provided that they know enough EnO'hsh 
to follow l~ctures in this country (paragraph 48). 

(2.) That previous practical experIence of an 
industry should be recognised as an ordmary 
conditlOll of the grant of a State Bcholarshlp, and 
that this rule should be relaxed only when)t can 
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be proved that snch preliminary experience IS 
unnecessary. In the case of mmmg at least a. 
year's work underground should be regarded as a. 
sine qua non (paragraph 49). 

(3) That as regards the system of selection the 
prinCiple of choosing the man rather than the 
industry to encourage should occasionally be 
followed (paragraph 50). 

(4.) That men of business, dIrectors of. 
industry, and Employels' ASSOCIations m IndIa 
should be consulted as to the selection of candIdates 
for scholarships (paragraph 51). 

(5) That practical traimng under business 
condItions be regarded as an integral part of the 
techmcal scholars' educatIon, and that the perIod 
for whIch the scholarship IS tenable be extended 
(up to five yea.rs if necessary) so as to incinde a spell 
of contmuous works experIence (paragraph 52). 

(6) That the present method of secUl'lng 
practIcal trammg for IndIan technical scholars 
needs to be more thoroughly orgarused, and that It 
should be the duty of a speCIal officer or Depart
ment of the IndIa Office to Invite the aSRlstance of 
BrItIsh employers (paragraph 53). 

(7.) That m this way a list of ffi·lUB WIlling on 
patrIotic grounds to co-operate WIth the Illdla Office 
should be prepared and kept up to date, but that 
if sufficient faClhtIes cannot be thus obtained it may 
be pOSSIble to apply to firms holdmg contracts from 
the IndIa Office (paragraph 54) 

(8.) That notice of all scholarshIps awarded 
should be sent to the IndIa Office at as early a date 
as possible by the authoritIes m IndIa, and that m 
the case of an industry m which no IndIan student 
has yet been tramed, no scholarshIp should be 
awarded unbl It has been ascertamed, by speCIal 
mquiry, that faclhtIes exist for giving a complete 
trammg in that branch of industry (paragraph 55) 

(9) That the amount of the scholarship allow
ance remam as at present (150l a year), but that 
power be taken to reduce the amount durmg 
works-training, If the employer recommends th18 
(paragraph 56). 

(10.) That the" Rules for Government scholars" 
be reVIsed, and that obedience to the IndIa Office, 
and to employers and foremen dUrIng works tlam
mg, be strictly enforced (paragraph 57). 

(11) That GoverI1ment scholars should be 
reqUIred to gIve an undertakmg to repay the valne 
of the scholarshIp if they f&11 to return to Inma 
within three years of Its expiry (paragrapk 58). 

(12) That local manufacturers and employers 
should be asked to serve on the ProvinCIal Advisory 
Committees in IndIa wluch mIght perform the 
functions of Appomtments Boards and assIst re
turned scholars to find employment (paragraph 59). 

(13) That regular reports be sent to the 
IndIa Office as to the technical scholars who have 
returued to IndIa, showmg how they are employed 
and what salaries they are draWlDg (paragraph 60). 

(14.) That only men of qUlte exceptional 
capacIty should recelVe mdustrIal tralDing at the 
public expense, but that when the best avaIlable 
men have been chosen they should be g'1V~n the very 
best training (paragraph 61). 

RecQmme?ulati01l$ regarding Par!tcular Industnes. 

Engineering :-

(i). That the training of Inman engineers 
sho~ld .follow t~e app;oved pracbce of the pro
feSSIOn 1D the Umted Kmgdom, and comprise. 

(1.) An introductory workshop course of at least 
one year in mechamcal engineering workshops for 
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&11 stlldents, inclndiIlg those who intend ultimately. 
to specia.l~e in mining, electrical engineedng,oinl 
engmeermg, and, ill fact, every branch Qi ~ngi. 
neering; during this introductory COu,t'se the student 
.. hould be treated as an ordinary apprenti~ and 
should keep regular hours, be subject to disciplme 
and be.paid wages. 

(2.) A college course of normally three sessions; 
stress being laid upon the necessity of a sOllnd and 
and e:.:tensive knowledge of mathemat1cs m all 
branehes of engmeering. 

(3) Two or three. years' practical training, sub. 
sequent to the college course, m workshops, or on 
worlra or in mines; it bemg particularly deillrable 
t4a.t p~rt of ~he time should be spent 1n the drawing 
ofiioft (paragraphs 63-65). 

(ii' That all Indutn engineering students of 
wh .. tever branch should rece1ve a. year's preliminary 
workshop course iu a mechanical engineer's shop in 
bdia. (para.graph 66). 

(iii.) That Indians who come to the United 
E:ingdom for their college course IIhould have 
recelved in India a training in ma,thematics, physics, 
chemistry and engineermg-drawing, of a. sufficiently 
advanced character to enable them to join 110 

second-rear class Itt once; special inlitructwn in 
mechamcal d7awing and descnptive geometry lS 
reqU1red, and IiIhould be given m India (paragraph 
66). 

(iv.) Th .. t as regards practical trainmg in m~. 
chanical engmeenng, a IlSt be kept. by the IndIa. 
Office of firms willing to trail!. IndIan stndents 
ai apprentices, and to arrange if necessary for theIr 
attendaIl.clj at college courses (plU'aw-o.Ph 67). 

(v.) T)lQ,t jn electrical eugineermg a similar 
SYfilte~ (ltppr(;l'\lticeship by Ilo tirm whIch a.llowl tha 
q,pprentice to take a college course) .hould be 
a.<lopte,d, aud that the ltch.olllrship be extended.so as 
to be tenlj.ble for fivlI years 01' lIuch other perlOd all 

the apprenticeship lasts (pllJ:agraph 69). 
(vi.) Thq,t In 'civil engineering oppo.rtuniti~s 

foJ' prIJ.ctical training shoul~ be Bought In I~d~ .. 
l'lIother than in the United Kmgdom, a~d. that ~t IS 
for consideratIOn whether greater facilit1el m1ght 
not be pronded by Government in Ind1a.; m par
t1cula.r engineerll in the JndiaIJ. rubli(l W orka Depart
ment might be allowed to t&ke premium-paymg 
pupils (paragraph 69). 

Mining; ..... 
(i.) That I!cholarahipil in !dining (as distin

gnished from Geology, for .whICh a6IJ below) Rh.all 
only b(;l given to . men who mtend to become mme 
ma.nagers or mlnlug engIneers. 

(ii.) That in every case the clI.ndida.te shall h~ve 
actua.lly worked for at least one year m an Indian 
mme-preferably III a. paid positIOn. 

(iii) That II. specially strict test of physical 
fitness shall be imposed on candidates before 
selection. 

(iv) That the candidate shall have reached at 
least the Intennediate Soience standard, and shall 
have a. competent knowledge of ph,sics, chemistry, 
a.nd mat hematica. 

(v.) That the period of the scholarship shall be 
extended when the Professor under whom the 
student i~ working considers it des~ble, B.O .as ~ 
include a period of COlltinnoua pract1cal trl/ommg In 
an English mine (paragraphs 70-78) 

Mining Geology:-
Tha.t provision m1ght be made in the scholar

ship system for the training in the U n1ted Kmg
dom of mmmg geologists, cand1da.tes beIng required 

to possess a knowledge of eoon.1mic geology and 
some experience of surveYl1lg and mining methods 
(paragraph 79). . 

Metallurgy:_ 
(i) That IIcholarsllips be granted only to men 

who have ha.d previollll exper1enctl of metal m
dllStries, a. knowledge even of pnmihve processes 
being valuable; and that candidates who lack such 
experience should be Bent for some months to metal 
works in India before coming to this country fvr 
their training. 

(Ii.) That scholars should be physically well 
developed. 

(in'l That if possible notice be gi\"en before
hand 0 the branch of meta.llurgy that the scholar 
intends to take up on his return to India. 

(IV.) That in specia.l calies the B( holarahip bA 
extended for .. fourth year so &I to albw • year of 
postgraduate specialised tmirung. 

(v.) That, whether the University course extend 
over tbree 01' four years, 1t Ilhould be iIlpplomented 
by .. period of practioal training in large manu
facturing estabhshmenta (paragraphl 80-81) 

The Telrtile Induame,. 

Spinning and Wliaving:-
(i.) That the scholars should ordinarily have 

been educated up to the itandard of the B.A. (on 
thft Science side), or the n.sc. Examination of an 
Indian University, or have gone thn:,ugh .. complete 
course of training in an Indiau 'l'ochnical College 
and have obtained 110 dIploma such all the LT.)!. 
(Licentiate of T8Itile Manufacture) of the Bombay 
Victoria. Technical InstItute. 

(ii.) That the acholars should in all caees have 
had considerable experieIll'8 in Ol1e or more Indian 
mills, preferably through hal'ing lerved in p. paid 
position. 

(iii.) That the period of the srholarthip should 
be extended to COTer an adequate course of practical 
training in an English null, subsequent to the 
theoret1cal or college conrse, whenever 1t is found 
possible to prov1de luch facibties (paragraphs 83-
95). 

Blea+king and FUH.hi1lg -
That as regards the bleaching a~d fiDlshin~ of 

cotton it is almost impOSSible for Indian students to 
obtain in thlll country anytlunf more tban the 
training given in technoiogiea collegeR, and, In 
order that they may complete this by practical 
experience, efforts should be made to secure 
openings for a few carefully se!ected .men m np-~
date bleaching estabh8hm~nt8 m Ind1a;. but t~a~ In 
the woollen industry fac1hbel for practIcal trawlDg 
are procurable to a limited extent m this conn try 
(paragraphs 96-99). 

Dyeing:-
(i) That tbe cand1date sho~dd. have . had 

suffic1ent general scient1fic educatIOn m IndIa to 
enable him to follow the 8peciahsed lectures here, 
i.e that he should have read up to the standard of 
tb; B.So. or B.A. with science in India. 

(li.) That no scholarship be granted to a candi
date who does not possess some knowledge of the 
dyeing industry as ca.rried on in Inilla. 

(Iii.) That when i~ IS found possible to aecure 
aurnissIOn for an Indian student to a Jl;ood dye 
works the peri()d of the scholarsbip should, If 
necess~ry be extended up to five years in order to 
cover th1s practical expenence (paragraph! 
100-1(4). 
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Tanning.-

That students who aim at becommg maIU1gers 
or owners ef tannenes m1l.8t be d18tinguished from 
those who Intend to take up SCIentIfic research 
as applied to leathel' industnes. As regards the 
former class the CommIttee find: 

(i.) That hereditary connexion with the leather 
industry is desll'8.ble, and a knowledge of IndIan 
methods IS essential. 

(Ii.) That where these condltions are satisfied, 
hIgh academic qua~catlOns need not for the 
present be insIsted upon; a fair knowledge of 
chemIstry, physICS, and some knowledge of mathe
matics Will suffice. 

(ilL) That the scholarship shonld be granted for' 
three years at least, and shonld include VIsits to 
American and Continental tannenes, when recom
mended by the Professor. 

(IV) That if, after inqUirY, the IndIa Office is 
unable to arrange for practICal traming in thIS 
country, arrangements should be made for supple
menting the traIning gIven here by a penod of 
practICal expenence in one of the Government 
leather factones in Inwa. 

.As regards the latter class, the CommIttee 
recommehd~ 

(L) That the scholarship shall only be granted 
after the student has received the hIghest sCIentific 
training in India 

(it) That he must have shown considerable 
aptitude for research work. 

(iii.) That the scholarship shall be tenable for 
four years; and 

(iv.) That if the scholar be successful in gaining 
a paid position ill the laboratory ot an Bnghsh 
tannery, hIs right to a free passage b~k to India. 
shall be extended for a further tJ!.ree years (para
graphs 105-112) 

Chemical !Ianufacture8:-
T?at t~e grant of scholarships for the study of . 

chemIcal Industnes In the Uruted Kingdom is of 
doubtful utihty; that training m Indta. would be 
preferable, and that, before any such scholarshIp is 
granted, mqmry shonld be made as to the pOSSIbIlity 
of proVldmg in this country a complete training 
in the special branch of industry concerned, full 
particulars belDg furrushed to the Indul. Office 8.iI 

to candIdates' qualifications and prospects of finding 
employment on their return to India (paragraphs 
113-115) 
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