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CHAPTER L
GENERAL OBJECT OF THE ENQUIRY.

1. During recent years, there has been a continuous and insistent demand Tho demand for
from all parts of India for an extension of technical education, and proposals {rmica education
for the establishment of institutions for teaching the most varied subjects have
been made. The examples of England, America, Germany and Japan have
heen freely quoted as possessing numerous colleges and schools, and as affording
various facilities for technical education and scientific industrial training. It
seems to be forgotten, more often than remembered, that these countries possess
a wealth of manufactures, factories and workshops, which India does not pos-
sess, and in them, the growth of manufactures, factories and workshops, preceded
the establishment of technical schools and colleges. Nevertheless, a large portion
of articulate Indian opinion seems to understand that if only a sufficient
number of technical institutes are established, and a sufficient number of men are
trained to take up appointments as managers, foremen, ete., the establishment of -
manufacturing concerns must follow, and the industrial regeneration of India
will be assured. '

If it is admitted that in every other country technical education has followed
the organization of industries,’ or grown up alongside with them, and may be
said to be the necessary complement to industrial efficiency, it is obvious that in:
a country where fow industries are established, the wholesale education of
Indiank could only result in an excess of young men trained up for posts which

-do not exist, and for whom no suitable occupation can be found.

9. The question whether technical education is of any assistance at all The conditions under
depends firstly on the general aptitude of the subject for this line of work. It education canbe
is useless training a man in mechanical engineering who will not take off hig *ecessfully carried
coat and work, whose physique will not stand the strain, or whose social customs
- make manual work repugnant.? Secondly, the question depends on the general
business aptitude and energy of the race, whether capital and commereial con-
fidence is forthcoming to start enterprises, and perseverance and grit in the
‘application of technical knowledge to ensure a successful outcome for these
ventures. Captains of industry are not turned out mechanically in technical
institutions, and every technically trained student must be prepared tostart on
the lowest rung of the ladder, show his superiority by hard work and technical
knowledge, and having made himself indispensable and a commercial asset to
his employer, he will then rise by the natural laws of supply and demand.

3. As regards the position in England at the present day,® Professor W. C. fx‘};gg;“;fg:;hnd
Unwin recently remarked, “a very great obstacle to the progress of technical at the present day.
‘education in this country has been the want of any definite aim, and the unsuit-
able character of our secondary education.”

Tt is therefore necessary to have a definite aim before us in any scheme for
technical education.

4. It is generally admitted that higher literary education in India can be
overdone, the result being the production of a large number of educated men
who cannot find employment commensurate with their qualifications. In the
same way technical education may prove a curse instead of a blessing, if it turns
- out a number of men who cannot obtain employment, either owing to the in-
efficiency of the education, or to the fact that it has been conducted on wrong
lines, or because suitable and remunerative employment does not yet exist. . . .

6. In order to bring the technical institutes of India into closer touch and 3’,}';;;?“*-# the
" more_ practical relations with employers of labour, and to study the existing T
- requirements for technically trained Indians, together with the probabilities of

s

The evils of over
education,

! See paragraphs, 77, 86.
? See paragraphs 28 to 31 and paragraph 40. :
- 3 ?residgntial address to the Institute of Civil Engineers, 103 1.
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2 , S nﬁron'l‘ "‘()N TECHNiCAI; Entg:ATioN"ENQUiRY. |
' an increased sphere of employment for them in various ﬁrades and professions,
- we :S;re deputed by the Government of India to enquire into the"following .
wl — .» | . ) V""‘“”yi\';l' " .
, (#)' What openings exist for the employment of technic trained -
 Indians, and what further openings are likely to be available?
(b)* What type of man and standard of education and training. do
employers of labour demand in the various industries ? PO
(c)* Have these demands been met by the existing technical instifutions

(d)* If not, how should these institutions be altered or added to, in order
that they should be in a position t6 meet these demands? . -

(€)* What arrangements can be made for systematic co-ordination hetween, ..
institutes and employers of labour, in order that they may work -
in with each other for their mutual benefit and for the good of the
country ? - SR

The last point is perhaps the most important of ‘all, and ‘it may be nt
that even now, it is a burning question in the complex industrial” organiFativg
of the West.. The following remarks were made in 1911 by the ’Pre"siggnt of the'
Institute of Civil Engineers:— - : o

“ With an experience of twenty years, I believe that more organized and recognized rela-
tions between the schools and offices and works are desirable and possible * *

& * L I am much in sympathy with the proposal Mr. Yarrow placed before,
the Conferente,? that there should be an endeavour to produce some co-ordination between the.
~. ecolle and the employers, by making an enquiry as to the conditions urder which well .
: ) qualified students may be able to get practical training, whether they seek employment latet in- .,
Wit L the mechanical or electrical branches or in constructional or administrative work.” B
““P‘Mﬂ visited.

8. We were directed to visit the different centres of industry, interview the -
_ various employers of labour, and the staff of large industrial concerns, whether -
.controlled privately or by Government, and to obtain the opinions of all who
could give any information which would enable us to formulate some definite
. _proposals for submission to Government. .
The scope of our enquiry has covered Bengal, the Central Provinces,
Bombay Presidency, Madras Presidency, the United Provinces, and the Punjab. :
-In each of these provinces all the principal workshopg and industrial concerns
have been visited, the managers and heads of departments have been interviewed :
and their opinions obtained. A general outline of these interviews will be found::
in Part' II. It is with_sanction that these are published, but we are in no aY
i ~ responsible for the opinions expressed. R TR
i owe ollorrssemclated 7. In the various provinces visited, the following officers were associated
Sy with us in our enquiry. : -

ﬁ‘BENGAL"—Mr' W. H. Evererr, Officiating Inspector of Technical
) Institutes, and Superintendent of Tndustries.

BOMBASIr;-—Mr. H. N. Auen, Principal, the College of Engiheering,‘
v oona,

| »UNITED Pgovinces.—Mr. W. R. WILst, Director of Industries. ’
- CeNtRAL PROVINCES.—Mr. A. C: Wrrent, Director of Pyplic Instruc-

oo temo o S ‘ .
S ‘M@nﬁm—%e‘ Hon’ble Mr. ‘A. G. Bounxz, Director of Public Instruc-.
P on. S ‘

8. The professions included in our enquiries are—
1. GCivil Engineering.
2. Mechanical Fngineering,
3. Electrical Engineering.
4. Pextile Manufacture.

S 5. Mining Engineering. L LT
6 Industrial Chemistry. ~ - -
T TR
,/ + + Bea Chapter V, Chapter XVI, raph 207, Chapters XV11I, XIX, XX, XX

13
.t

$ Reo taphe 46 and 48 aud Revonumondation 1% Chapter V11,
¢ Conference held at thé Tnsbitation of Civil Engineers, 191,
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9. The inception, organization or improvement of industries is excluded Iheexclusionof . .

. . industries.
from the scope of our enquiries.
THE GRADES OF THE PERSONNEL OF THE PROFESSIONS INCLUDED
IN THE ENQUIRY.
10. The grades in this profession in India are well marked. Civil Engineering,

(a) The Engineer.

(6) The Overseer.

(¢) The Sub-overseer, work agent and surveyor.
(d) The Draftsman and computer.

11. These professions may be divided into three grades corresponding to Mechanical and
those in Civil Engineering, but their nomenclature is more difficult. f;‘;f*"c"‘ Engineer-
(@) The mechanical and electrical engineer of the highest grade, is one
who by his theoretical and practical knowledge is in a position to
advise, design, manufacture, and control the working of machinery
and plant of every deseription in his profession. He will be con-
cerned with economie, legal, and commercial problems of much
intricacy and must be prepared to meet men of affairs and liberal
education on an equal footing.

() The second grade may be termed the Improver ” for want of a better o
name. He is a man who should have a fair theoretical and a
great amount of practical knowledge. His work will be multi-
farious but will include under :

Mechanical Engineering.

Supervision and repair of running machinery, independently
in the case of plant of moderate dimensions.

Engineering draftsmen.

Workshop foremen and chargemen.

Engineers for mills, workshops, pumping installations,
electric power stations, ginning and pressing factories,
rice hulling factories, ete., ete.

Engineers for mines and railways.

Gas engineers.

- Llectrical Engineering.

Electrical draftsmen. ,

Superintendents and assistants in power stations.

Chargemen for small installations.

Wiring aud installation foremen. A

Switchboard attendants.

General maintenance workmen.

- (¢) Mechanics.
12. The grades are—
(¢) Managers.
(b) Weaving, carding, spinning masters, and engineers.
(¢) Assistants to () who would take subordinate charge of some of the
following branches :— '
1. Scutching.
. Carding.
Preparation and spinning.
. Weaving.
. Sizing.
Dyeing.
Bleaching.
. Finishing.
/9. Gloth designing and analysis.
(d) Jobbers or mistries,

Textile Engincering.

o

i
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4 REPORT ON TECHNICAL EDUCATION ENQUIRY.

Mining Engineering.

Inlustrial Chemistry,

Definition of technie

cal education on
which recommenda-
“ tions are based.

Existing so-called
Technical Instito-
tions and their
faults,

13. The grades are—
(a) Superintendents and managers.
(b) Assistants, overlookers and engineers.
(¢) Surveyors.
(d) Sirdars.
The consideration. of the training required for mining engineering is dealt
with in Chapter XVI,
14. This cannot be divided into defined grades, but the subjects in which
India is interested seem to be—
1. Sugar.
2. Oils and fats.
8. Bleaching and sizing materials.
4. Dyeing materials.
5. Soaps and candles.
6. Food and drug inspectors.
7. Metallurgy.

Industrial Chemistry is dealt with in paragraph 219.!

15. The general result of our inquiry (which is dealt with in detail in
Chapter VII) is, we are glad to say, very favourable. A large number of open-
ings undoubtedly exist for the employment of technically trained Indians possess-
ing the required qualifications. They have so far been generally hard to find
and the employer and employee have had difficulty in getting into touch with
each other ; but we believe that our visits and the relations we have established
with employers of labour have removed many misunderstandings and have
opened up many further opportunities for apprenticeship and employment. We
feel convinced from the number of instances we have found of techuically
trained Indians occupying good positions in industrial concerns, that provided
the man with a technical training is prepared to work, he has every chance of
guccess in the future.

CHAPTER II.
TECHNICAL EDUCATION AND TECHNICAL INSTITUTIONS.

16. The Simla Educational Conference of 1901 stated :
¢ That Technical Education may be defined as—

(#) The study of the scientific methods and principles underlying the
practice of any handicraft, industry or profession.

() The application of those methods and principles to the practice of

the handicraft, industry, or profession in question.” ,
17. The existing technical institutions will be dealt with in Part IV,

but generally speaking there are a very large number of small so-called
technical institutions established all over India, the present organization of

which is unsatisfactory.
* Tt is the impression of many people in India that it is sufficient to get

together a few tools and appliances regardless of the use to which they can be

put for training purposes, to put up a laboratory for physics and chemist

of an inadequate character, and to put in charge of the egtablishment a
man whose sole claim to this position lies in the fact that he has obtained a
certificate from a similar institution in which the staff and equipment are only

a grade or 50 above that of which he is put in charge; give him an inadequate

staff paid little or no better than ordinary artisans and usually selected

! See paragraphs 81, 101, 110, 128, 124, 135, 139, 144,
2 Sea paragraph 43,

¢
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from private or family reasons, and you then have a type of institution which
has been repeated over and over again during the last few years all over India.

The harm that such educational experiments have caused to technical
education is incalculable and that they have been allowed to continue is an
evidence more of the generosity of their supporters than of their knowledge
of technical education.

If any real and lasting good is to be attained, and the antagonism which
has been shown towards technically educated Indians is to be overcome,
it is evident that these institutions must either be swept away entirely,
reconstructed, or subordinated to the position of feeders for the technical
institutions proper. Under control and adequately financed there is no
doubtltha,t many of them could carry out a good deal of preliminary training
work.

18. The condition of Indian industries, the standard and character of Objection to follow-

work, and the opportunities for employment open to technically trained men g Western

are all of so different a character to Western conditions, that it is impossible
to make any comparison between the type of education found necessary in

Europe and America and that which is demanded in India. To follow on .

lines which are found necessary in England or America would not produce
the type of technically educated man which our enquiry has shown there
is a large demand for. Western methods of specialization are not yet common
in this country, and there is little or no possibility of any student who has
specialized in a particular branch of his profession finding any position in
which that special knowledge can be applied. In proof of this we have
found many instances of men who had been abroad to study some special
subject, and had found it impossible to apply their special knowledge on  their
return to India, and had in consequence of lack of opportunity taken up
some other line in life. 'The probable reason of failure may be that the
opportunities for doing practical work abroad were non-existent? for theoretical
knowledge alone is of no value.

19. It must always be recognised that a satisfactory preltminary education, Preliminary Eduen-

L.}

of the standard suitable to the grade the aspirant ultimately aims at, is an %™

absolute essential for any scheme of technical education.?

The principles governing the more elementary stages of this preliminary
education have been ably dealt with in Sir Edward Buck’s report on Practical
and Technical Education. This subject is meeting with the serious attention
of the Educational Department and is beyond the scope of our enquiry.

20. The following extracts from the recommendations in respect of
a higher stage of preparatory education, by the Committee appointed by the
Institution of Civil Engineers to consider and report on the subject of the best
methods of education and training for all classes of Engineers (1906) may be
usefully quoted :—

“5. Instruction in Mathematics should be given by methods differing considerably from
those usually adopted in the teaching of this subject merely as an intellectual exercise. The
geometrical side of Mathematics should be fostered, and before they leave school boys should
be conversant with the use of logarithms, and with at least the elements of trigonometry,
including the solution of triangles, It is also of importance that instruction in practical
arithmetic should be carried further than has been generally the case hitherto, with the object
especially of encouraging the use of contracted methods and operations in mental arithmetic ;
and of encouraging also the expression of results with' only such a degree of (numerical)
precision as is consistent with the known degree of certainty of the data on which they are or
may be supposed to be based. T

“ 6, It is preferable that boys should attain at school a general knowledge of elemen-

tary Physics and Chemistry, or of what is sometimes called “ Natural Philosophy,” rather -

than they should pursue in detail some particular department of science.

« 7, Special attention should be given to drawing ; the instruction should include ordi-
nary Geometrical Drawing with orthographic projection, Curve Drawing, Freehand Drawing,
and Practical Mensuration.

«8. Work in the nature of handicraft, such as carpentry or turning, or elementary
field sur.veying may be encouraged as 2 recreation but should not be required as a school

. g, :

exercise.”

1 See paragraphs 178 to 185.

2 See parayraph 176

3 Sce paragraphs 100, 137.
)
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Civil Eng'nee:ing.

The type of insti-
tation for training
in Civil, Engineering

6 REPORT ON TECHNICAL EDUCATION ENQUIRY.

CHAPTER I

THE VARIOUS METHODS OF CARRYING OUT TECHNICAL
EDUCATION AND THEIR VALUE TO INDIA.

21. The opinion generally expressed was that the existing system of train-

;f;g('i ilalilEnglneerlng Colleges was the most suitable one for the reguirements of

Practical training, however, is most essential for e
persoxtqel 1(;‘[’ Civil Enginecring, and is seldom or never at }f)iregren%;raa%ia?rflagxlig
ggﬁmlrﬁ;l 5 case of men who have secured guaranteed appointments under

A very large percentage of the men turned out from In
Cogegestob‘iain em(Il)loyment under municipalities,
and contractors, and excellent material is often spoil : d in
efficiency by want of practical training.? This CELII)I orf;l}? Ii)ed(z)llg:iglfgd in tﬁs
various branches of the Public Works Department ; and it is in our olilni .
hkely. that the cost to Government of granting a year’s apprenticesll)xi o
practical WO.I'k to every man passed out of an Engineering College Wou]dp II)I:,
amply .repald by the gfaneral benefit it would confer on the cm;:ntr at lar
professionally and .ﬁpanclally. In nearly every case the ultimate emy loyer g(;
every grade of .C_1V1I Engineer is closely related to Government in sgmg ,
and from the point qf view of general efficiency, Government must Zvay,
considerable gainer if these apprenticeships arc introduced. Great care o
ilroa\;vszrrfé,oxéequuedt}n the selection of teachers. The system in force foretlllsé

apprentice overseers passing out fr ivil Engi i

Roorkee, is apsatisfactory one ag)d ma)? be }Efjlllzliegfe Oivil Eingincering College,

22. Engineering education of ¢very grade should be
| ; concent
possible in large colleges where.the lower classes can obtain th?enaﬁa;’tggtawgﬁ
the traditions, ideals, moral training, and above all the supervision of g ghirrh
(]

rade co tent i s1 e
%ndia. mpetent staff which can only be met with in large institutions in

n Indian Engineering
district boards, railways,

The manner in which civil engineering work is co i '
v 1vil ntroll ia di
!argely f.rom that Wh_lch obtains in the Westt.’ In the Westr%eegaﬁa Ittllldela dlﬂel?
ing engineer or architect who is responsible for the eng toctural

A ineeri : .
features of a work Whlqh 1s carried out by a “clerk of iorlrilsl.lg Oroa:‘gllégflztma&
sub-overseers do not exist. In India generally the engineer has to combinea 211

these functions, the scattered nature of his work and the distances rendering

necessary the overseer and sub-overseer to su i
) SCE ! pervise labour and
wmen while not requiring any high theoretical knowledge, reqﬁﬁ-e ;Vog;}y ngﬁg

training. This training requires expert supervision, which is usually only

financially possible in the larger establishments
_ _ where the i
must necessarily be of a wider character than is possiblesfﬁgili%‘egd;fgtig;

well equipped institutions.

GENERAL REPORT AND RECOMMENDATIONS. q

95. (¢) THE HIGH GRADE MECHANICAL OR ELECTRICAL ENGINEER.

17t is almost the universal opinion of the «employers” we have inter- The openings for

ewployment of men *

viewed that there is at present no opening in India for men of this grade, or for
an Indian with a ¢ University type” of education in the professions under
discussion.

Tt must be remembered that-it is the average man we are considering’
and not the exceptional. The latter man, whether “he becomes like the first
Lord Armstrong an engineer by necessity or finds his way up from the hum-
blest position to the highest ranks by sheer ability, will always be able to take
care of himself.”

Opportunities for the employment of such men may occur in time, when
Indian capital comes forward on a large scale to finance industry, when India
becomes & manufacturer of engines, machinery and electrical plant, when by
education and heredity the character of Indian engineers becomes more reliable,
full of energy, push, and adaptability, and when Indians have more confidence
in each other and can know that that confidence will not be misplaced.

At present the existing Indians of this grade have mostly had their
education in the West. Few, however, have had little or any opportunity for
practical experience, and, on returning to India, they demand salaries, in many
cases, higher than those for which a European can be engaged with the requisite
theoretical qualifications, and, with what is far more important in India, a vast
amount of practical experience, without which every technically trained man
is useless. In other words, these men ask to be highly paid to acquire their
practical experience.? ‘We are, however, of the opinion that if a man of high
education and social position will undergo the grind of the necessary practical
training, and possesses the other necessary characteristics, he should, man for
man, have an advantage in his endeavours to reach the higher positions in his
profession over men of inferior class and education.

96. 'We arc of the opinion from evidence gathered during our enquiry, that
Indians, if possessing the necessary character, theoretical knowledge, and
practical experience, have more than an equal chance of employment in India
with Europeans.’ . '

The question is well put in the following extract from a letter by the.
chairman of the Madras Chamber of Commerce :—

« The Chamber would point out that in industry there is no racial question,

" as such, whatever. If industrial managers can get any given work done as well

by an Indian asby a European, the former if cheaper, as he always would be,
would certainly get preferential employment. But commercial enterprises
are not conducted as schools, and if the efficiency of any given man is not
obvious, time is not wasted in finding out why he is not efficient but this work
is given elsewhere even at a higher wage. Up to a point, the Indian is an
excellent, cheap and reliable ¢mployee. Beyond it, he fails to come up to
modern industrial requirements. The Chamber is not prepared to dogmatise

The oppurtunities
for the employment
of Indians as com-
pared with Euro-

Mechanical and as to the causes of that failure or ag to the educational or other remedies possible

. ¢ 23. For the training of men for t} : . . . . . . .

Electrical Engineer- 113 . g or these professions, which ar for it, but the personal experience of several of its members in connection with

. ing. allied, the recognised methods are— ' © vory closely " many factories throughout India, leaves no practical room for doubt of the
(@) Apprenticeship in works, theoretical education being carried on con- fact mentioned.”

' currently in special institutions, for day or night classes

(b) “The sandwich system.” In this s i
! wich s . ystem the ‘ .
ical training 1s so arranged that the studentpgggggzls?; (xin(fhgﬁlqt.
works alternating with six months in g college, which sh lluldS e
near his home, so that he may be there ; aowd be

The result of our enquiries, however, shows us that till the vital objections
stated are remedied, there is no doubt that Indians cannot to any great extent
replace Europeans in the higher positions of trust and responsibilily.

The general method by which this grade of man will obtain his complete

by subiect t ; education, theoretical and practical, is closely allied to that which we will
ences and affectionate surroundings, Y Subject to good influ- discuss in detail for the next glcal,de}ai except that the for.;imer will have a
¢) An apprenticeship i ., . much higher scientific training and the latter less science and more practice,
©) ins{’ﬂute, P in works followed by a training in a technical It s%ould be noted that in the type of education and training recommended

(d) A training in a tech»nical institute followed by an apprenticeship there is nothing to prevent an Indian of the highest social status or education

ia works. rising to the higheis'i)él ngt ina‘:llaec}ll);giiiseirc;rsltg has chosen, if he possesses the
Value of the various : . er necessary qualitications .
i’:‘;ﬁ‘;:ﬁ:,:iﬁf ol the Vif'ioz‘sr eggﬁ}asxilgv;hgol?ﬁgizgiggi vaill](lie %fl:(}:tisie Iile]ghoqs for the training of Oth: See paragra.pbay49(,150, oL 57, 55, 60, 61, 73, T4, 75, 76, 89, 101, 107,108, 110, 116, 117, 118, 119, 120, 123, 125, -
el for dndio ool Enginccring profasions o o
Tndia. 1 See paragraphs 51, 112, 129, : ii%tgmg;:glei:rl; Sg,(ggée%gt?%”eme Department, Madres, dsted the 4th July 190%‘

2 See paragraphs 129, 136, ‘ -
C
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27. (b) THE IMPROVER GIRADE.

We find from enquiries® that there is a very large opening for the employ-
ment of Indians of this grade. The man required is one, who, after a good
practical and theoretical education, is willing to take up an apprenticeship on a
living wage, take off his coat and work with his hands on any job he may be
put to, obey orders, and above all conform to workshop or factory hours.
Provided these conditions are satisfactorily fulfilled, his race, creed or social
position make no difference in the industrial world.

Employers of labour have universally stated, they are anxious to obtain such
men, and will gladly give facilities for apprentices and pay them a living wage.

It is a noteworthy fact that in almost every case employers have stated
that they are willing to give a living wage to technical apprentices. In many
cases they have stated that they would not allow an unpaid man in their works.
They are, and very rightly, not prepared to pay more to apprertices, however
high their technical qualifications may be, till they have gained practical
experience * in the mill or factory arnd proved their worth.

28. Generally speaking, we find that in all large industrial concerns of any
magnitude the controlling or managing body consists of —-

degree for technically 1. The Manager.

trained Indians.

*

he reasons that

wchnically  trained
Indians bave so far 0O €€t the demands of employers seem to be—

partially failed
meet the demand,

The Assistant Manager.
The Head of Department.

The Assistant Head.
The Foreman.

6. The Assistant Foreman or Chargeman.

For all of these posts technical training is necessary to a greater or le
degree. The possibility of technically trained Indian;y ﬁllingg these postss sei:
always existent, provided their knowledge and practical experience is of the
required nature. In many instances in different parts of India, we have found
these posts filled by technically trained Indians to the satisfaction of their
employers.

Employers, however, generally state, that so far they have not

. $] b . $] t
with such men.* They state that in most cases students fromytechnical inst?zﬁ-
:mns])l .Wﬁll not Wfork 1Wlth their hands, will not observe factory hours, ask
oo high wages for learning their practical work ink
too everytﬁing. g P ork and generally think they

29. The reasons that technically trained In

o oo Mo

dians have so far partially failed

¥, (a) Certain races'in India are more fitted by nature for thi

work than others." The prevalent opinizn seems to be tli:tcégi?;a?xf
races are not, on the average, naturally fitted for technical work
Their caste prejudices and necessity for religious observances are
all against the possibility of successfully carrying out the neces-
sa.n'ly rigid }'ules of workshop life, Though willing to work with
ahelr halrllds ;ﬁ technticalt ]ilnstitutions, they are mostly unwilling o

0 80 when they enter the stern i
o tree needyonly ey reality of the workshop and con-
Employers state that men of certain races
niversity Examinations, :
sider themselves above it.?

The Parsees, however, in this respect are very diffor
s ver, ent, and P
graduates are willing to take up the humsi)lest work to%gain ?;fxs:ii

1 See paragraphs 50, 61, 64, 55, 56, 57, 58, 60, 63, 70, 72, 7
td 9’ ’ ’ L] i 4} 76) 3 £]
igg,llaols, 110, 111, 118, 114, 116, 117, 118, 119, 120, 131, 122, 123 71725 7?35 1‘:’133’1% ka4 %198, 105, 107,
, 161, 163, 154, 165, 166, 157, 168. P R T A5 15, 164, 145, 146, 148, 149,
: ;‘:: only exc%ption see paragraph 159,
paragraphs 50, 51, 54, 66, A
120, 125, 146??:8,1)156. , 51, B4, 66, §7, 58, 60, 68, 74, 75, 76, 77, 79, 81,
: §e; p;mgr?p};&s 193. 213, 21?4, 280, 234.
echnical education can? be of no industrial value to men who are ash; i i
benefit the manufacturers of this country if the student expects t:r joina?i‘:dhvtzg:::li%ro?:{onc?md;’ r per ean it
factory work is in full swing” C. Simpesn (Binny & Co. Madras). ‘o four hours after

if they have passed a
are unfitted for practical wor]I;, and colg

102, 103, 108, 110, 111, 112, 113, 116, 119,
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practical experience in the same way the Buropean has to do, and
the Parsee graduate often turns out a first class man. £ ol
(5) Most technical institutions, up to date, have by force of circum-
stances, endeavoured to get posts for their students on leaving the
institution and in most casles have thereby damned technical
jon in the eyes of employers. . )

It fsd Elggt:miversal OpsirniOn of e?nployers of labour in India, European
and Indian, and a fact well known to the practical world at large
that a man however carefully prepared in a technical institution,
college, or university is utterly useless to an employer of labour
1l he has had practical experience.! He must in all cases begin
at the lowest stage and work up gradually in time. The extent
and diversity of this practical work depend on the grade or
specialized industry aimed at. For a high grade engineer, it
must be continued through the shop, the draftsman’s office, and
the commercial office ; for the improver it starts from the fitter’s
bench, the lathe, or switchboard, and probably ends in one depart-
ment. There is great difficulty in India as in England in
obtaining an all round apprenticeship experience. Nearly every
workshop or factory specializes to a greater or lesser extent and
in whatever department an apprentice enters to gain his prac-
tical experience, in that department he must be prepared to
make his career, unless he is an exceptional man.

80. The idea which is prevalent in the minds of most technically trained
Indians that the successful completion of their college course fits them for one
of the higher of these posts must be removed. The authorities responsible for
technical education must make it clear to their students that they are totally
unfit for any position of authority on leaving the institute, that they must first
of all be subjected to discipline and learn under practical conditions the details
of the work which they eventually hope to supervise, otherwise there will always
be a large number of men who will fail to go further than the end of their
college course. From this point the student must be prepared to go into the
works, mill, or factory with the full knowledge that 1_1e Will meet with serious
opposition from men socially and educationally his }nfenm:s, but who, .because
they have worked themselves up from the point at which he is now starting, are
of much greater value to their employer than he may be at present. .

After his training he must still understand that he is not a necessity untilhe
hag proved that he can do something better or more economically than the
man he hopes to supersede. . _

31. Our enquiry has shown that the only. way in which the employment
of technically trained Indians can become more general is for the authorities of
the institution in which they have been educated to insist on a satisfactory
apprenticeship of at least two years and to withhold all certificates or diplomas
until its completion. We find that nearly every employer of labour whom we
have interviewed will co-operate in such a scheme, but will not employ a techni-
cally trained Indian without? such apprenticeship.

The higher appointments can therefore only be given to men who are
prepared to start under these conditions and to take off their coats and work
their way up. There is every reason to believe that if this line of conduct had
been more generally followed in the past a far greater number of Indians would
now be occupying official positions in industrial concerns than is now the case.
‘Where possible, it may be advantageous for the institute to hold an examination
at the conclusion of the apprenticeship to ensure that all theoretical knowledge
has not been forgotten.

No institution alone can give a training which will fit a man for any of the
posts enumerated, and it has been generally admij:ted that the higher engineer-
ing courses now being taken up at some of the Universities will not do so either,

1 r read at the Association of Technical Institutions, February 20th, 1912.

« gz:eaf:g;?e:: gfaining cannot completely equip the tectgnica.l expert, }t cannot teach works’ methods of dealing
sth bulk and of developing speed of outpub. bot 34 ans give him a full scientific and technical knowledge of his trade. It
with buls » b him the control of men, but it ean develop the self-reliance, tact, firmness, dependableness, and in a word

cannot teac hich control is largely based and Which it should be the chief object of all education to build up.”
clmrgzter oo vzaph’ oL, 66, 68, 69, 70, 71, 77,79, 97, 98, 99, 101, 102, 103, 105, 107, 108, 110, 111, 112, 113, 114,
116, 1377116, 119, 121, 128, 124, 125, 188, 189, 142, 143, 145, 146, 148, 196, WL, '~ o e, ehould

s b f’ nces fo paragraph 27. During workshop training they shou eep the regular working hours, shou

See rofere tices, be subject to discipline and be paid wages.” Report of Committee upon the best

be treated like ordinary appren oo | classep of engineors, 1906.
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but that they will probably produce a man who has less chance of success than
his technically educated and more practical but less seientific brother.

32. Tt must not be thought for a moment that all students from technical
institutions have proved failures. 'Where the rule of a two years’ apprentice-
ship after the college course, before any certificate is granted, has been tried, we
found during our enquiry that on the whole, the reports on the apprentices
were good.! We have found many students from Technical Institutes in
highly paid and responsible positions, but these have been in every case
men who on leaving their institutions have recognised the necessity for work-
ing hard with their hands and gaining their experience in a subordinate position
with a low salary at starting. We do not feel in the least discouraged
by the results of our enquiries. We recognise the formidable difficulties that
technical education has had, and will have to encounter, but given time and
practical guidance we are sure the average of success among technically trained
Indians will be as great, if not greater, than among those turned out in England,
and this opinion is confirmed by the number of successful instances we have
met with.

Technical education in England, even in the present day, is not an unquali-
fied success, and in the early days there were repeated failures and disappoint-
ments, We are of opinion that there is comparatively little or no complaint
so far to make against its general success in India considering the difficulties
which have had to be encountered.

Though the men at present trained in the various institutions in India
have not completely met the demands of employers, there appears to be no
complaint which can be seriously considered as to their knowledge and ability,
but the general opinion seems to be that, in prompt and regular attendance,
steady application to work, constant care and supervision when in charge of
delicate machinery, the average Indian is unreliable. ‘

As already stated, we have found examples to the contrary, of technically
trained Indians who have been content to commence in a subordinate position
and from that to work themselves up step by step till they arc now in positions
of responsibility and in receipt of salaries in proportion, and we are forced to
believe it is not the education or training which is at fault but the averace
material which is weak. The general disinclination for hard physical laboar
on the part of the average educated Indian is the chief cause of failure in the
technical education of the Indian of to-day, and its only panacea is the strict
insistence on the test of practical apprenticeship before any certificates are
granted, and the resolute weeding out of lazy and unsuitable material.

33. The question of the training of mechanics is considered in Chapter
X'V, page 83. : :

CHAPTER 1IV. /

ANALYSIS OF THE SUITABILITY OF THE VARIOUS METHODS
- OF TRAINING FOR THE MEN AT PRESENT IN DEMAND
IN INDIA.

34. (a) Apprenticeship in works, theoretical education being carried on
concurrently in special institutions for day or night classes, night sehools and
science colleges.

A certain number of the gentlemen interviewed were in favour of this
method.” It has undoubtedly produced excellent results in England, and in g

Y See paragraphs 52, 58, 71, 72, 118, 142, 143, 144, 147, 181, 152,
2 See paragraphs 58, 76, 93, 125, 135, 155, 158,
" See paragraphs 110, 113, 135,

o«
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paper read before the Royal Statistical Society it is stated : “In England a direct
investigation was made in a well-known manufacturing town, from which it
appeared that 60 per cent. of the heads of private manufacturing businesses owed
their position to their own private efforts and they had begun life in the lower
economic ranks. In a cotton-spinning district it was found that 15 per cent.
of the managing directors, 42 per cent. of the mill managers and 67 por cent.
of the assistant managers come from the working class families, or families with
incomes about the same as those earned by the operative classes.”
These men were educated under this method.

35. Employers interviewed however recognised that the conditions in
England were vastly different to those in India.

England has an old-established industrial civilization, populous cities
teeming with industries. India is a country of enormous distances, with few
established industries. In England there are numerous technical institutions
and - science colleges in every town, the expenses of maintaining which are
enormous compared with any in India. The Manchester Technical Institute
alone cost £865,000 at the start which is more than the cost of all the institutes
in India collectively. :

Further after a long day’s work in the Indian climate, the Indian student
is physically incapable of doing any serious work in a night school.!

86. In confirmation of this opinion it may be mentioned that some years
ago the Victoria Jubilee Technical Institute, Bombay, started night classes

- for apprentices and workmen employed in the various mills, workshops, etc.

Every effort was made to render these classes attractive and efficient ; it was,
however, found that a very small number of those who attended were capable
of taking any intelligent interest in the subject and the majority were unfit to
carry on any continued mental effort. The classes were ultimately discon-
tinued owing to lack of students.

This method may therefore be dismissed as unsuited to the training of the
“ Improver ” grade in India.

37. (b) The “ Sandwich System.”

Institutes in India can only be few and far between and owing to the
enormous distances this method seems unsuited to Indian vequirements.

88. (¢) An apprenticeship in works followed by a training in a technical
) institute.? ‘

The main difficulties of this system arc that the ordinary aspirant to a
technical career is not in a position to obtain an apprenticeship in works ; after
a break of three or four years in his education he will find great difficulty in
settling down to organised instruction in a technical institute ; after a year or
two of apprenticeship he will be drawing wages which he will be either loth to
give up, or he will be financially unable to attend a technical institute course;

. and further by attending a technical institute he loses touch with the opening

he has made for himself in the workshop he has attended.

39. (d) A training in a technical institute followed by an apprenticeship in
works.

From our enquiries ye find that this system, though in no way perfect, is
generally regarded as the most suitable to the needs of India.

The institute is in a better.position than the student to find a suitable
apprenticeship, it can train him in methods of practical work, it can guide
and direct during his apprenticeship, and finally assist him in obtaining employ-
ment. In addition, during his course at the institute it can be determined with
certainty if he is fitted to carry on the profession he has selected.

Under this system no certificate of any description should be granted by
an institute till the student has satisfactorily completed his apprenticeship and
the final examination of his institution, which in some cases will be necessary
in addition.

1 See paragraphs 110, 116, 119, 149.
1 See paragraph s,
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CHAPTER V.

THE TYPE OF MAN, EDUCATION, AND INSTITUTION REQUIRED.

40. The type of man that is wanted is one who has been grounded both
practically and theoretically in the profession he has chosen, a very large
amount of stress being laid on the practical, and who is prepared to go out and
work in the most subordinate grade and gradually work himself up into a
position of trust and authority.!

41. It may be stated that the technically educated man this country needs
as shown by our enquiry must have training and education of such a
character that he can make himself useful and later indispensadle ® to his
employer. . :
This education should be—
(1) essentially practical and covering as wide a ground as possible ;
(2) of such a character that it is capable of being applied commerci,ally ;
(3) the theoretical portion should be complete enough to enable th,e
student to reason for himself in a difficulty and to act on his own
initiative in case of emergency ;
(4) the working conditions should be so exacting that the transition
from educational to practical life is not so great as to cause a
desire to slack work.?

In addition it appears, if the demands of employers are to be met, that a
greater amount of practical work should be required from the student,*and that
for some period after his training in the institute, some controi® should be exer-
cised to ensure that he is doing work under such practical conditions that he
must in the long run make himself, what is absolutely necessary for success
indispensable® to his employer. It must be recognised that it is the work a
techmcally trained student can do and not his general knowledge for which an
employer is prepared to pay.

.. 42. The type of education required in our opinion need not be of such a
high scientific character as is considered necessary in England, America or
Germany. There is a distinct tendency towards the introduction of this
danger, by some educational officers engaged in technical education. That it is
not altogethpr upkpown in England may be gathered from the followin
remarks of Sir William White, late Chief Constructor to the Admiralt at th%
Conference at the Institution of Civil Engineers, 1911 :— v

“ He stood among those who thought that the danger of excessive devotion to the

scientific side was very considerable in these days, and that the Instituti i i
recalling attention to the absolute necessity of a t,horough practical t;ainizng.zfas doing welt in

The following remarks® of Sir John Hewett may be quoted a ing
this subject : — d 1 s bearing on

“T will confine myself on this occasion to sounding a warning note as
of a d'efect' which seems likely to creep into the systemgs “of techni%a,l and ins?ls(frlisl (i?ln o
tion in this country. It is this, that we may look to too much theory instead of ractlzl' oo,
My firm conviction is that India is not likely to advance very rapidly on the path 0% i dlce‘
trial progress, unless people will realize more than they do at present the value of then us;
empirical form of practical training. The best technical work is done by those who leanin t?l?
theory a.ft?,r the practice. One sees too much in this country of people who hope by a st de
of theoretical science to develop into efficient managers of practical concerns.” d ey

43. The type of institution in which such an education can be successfull
carried out would preferably be one in which more than one professional subject
was un@ertaken. As much of the elementary theoretical work is common Jthe
saving in staff will be obvious, and the efficiency greater. In an institution in
which a large number of students can be dealt with it is possible to have a

specialist in eaph important subject, and this is not possible in a small institu-
tion for financial reasons.

——

1 See paragraph 27.

2 See paragraphs 139, 151,

¥ See paragraphs 110, 125, 135, 142.
¢ See paragraphs 58, 107,

5 See paragraphs 178 to 185,

¢ Budget Speoch, 29th March 1912,
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It would appear, therefore, that for reasons of efficiency and economy it
would be better to develop the existing successful institutions than to increase
the number of smaller ones in which the standard must necessarily be
lower. -

The distances in India are, however, very great, and smaller institutes must
exist, in response to local demands, but they should only be permitted to exist
or be established, if they are adequately financially endowed, properly equipped
with staft and apparatus and are placed under proper control as regards their
courses and certificates.

44. Unfortunately the governing bodies of many technical institutions The Staff of
Technical Institu-

have not generally recognised the fact, that technical education for this country, tion,
if it is to be successful, must be in the hands of practical men ; and it should be
clearly understood that only those men who have had a long practical experi-
ence and good scientific and commercial training are really capable of sound
technical educational work. Such teachers must still keep in touch with the
various industries, keep fully up-to-date in whatever is being done in their line
of work, and if possible be allowed to take up consulting and advisory work as
opportunity offers. If this last suggestion were permitted to a greater extent,
the staffs of educational institutions and the managers and foremen of indus-

" trial works would be brought into closer contact and a more sympathetic

feeling would be brought about between the employer and the technically
trained Indian than is at present the case. ' :

Tt is hoped the authorities will recognize that a three years’ training in a
technical institute in this country, although it may be the best obtainable here,
coupled with a three years’ cram for a diploma at one of the English institu-
tions or American colleges will not fit any man to take up a position of any
responsibility in the technical education that India needs to-day.

CHAPTER VL

THE CO-ORDINATION OF THE RELATIONS BETWEEN INSTITUTES AND
EMPLOYERS OF LABOUR AND THE ESTABLISHMENT OF AN
EMPLOYMENT BUREAU FOR TECHNICALLY TRAINED INDIANS.

45. We are strongly of opinion that our tour round India and the inter-
views we have had with the proprietors and managers of industrial concerns,
mills and workshops has resulted in bringing into much closer touch the
employers of labour and technical education. A large amount of good has been

the technically trained Indian; but if this sympathy is to be of a lasting -
character and the cordial relations which have been established are to continue,
it becomes necessary to consider how and by what means these relations can be
maintained.

In our opinion much of the good that has been done will not be of a
permanent character, and the sympathy and promises of support for the techni-
cally educated Indian will not be taken advantage of unless some means are
devised to continue the good relations now existing as the result of our enquiry.

To have a lasting effect we feel assured that constant touch between the
educational authorities and the employers must be maintained, constant obser-
vation of the student while undergoing his apprenticeship will be necessary,
and, above all, one central controlling authority for all India should be
appointed, who will see that the recommendations now laid down are established
and maintained.

The staffs of the technical institutions cannot do this work even if the
time were at their disposal, nor, for obvious reasons, can the controlling or
managing bodies of educational institutions. The Directors of Public Instruc-
tion or Directors of Industries, loaded up with their own duties as they are,
are neither in a position to undertake the work, nor in touch with the practical
and commercial requirements which are necessary to make for success. '

The co-ordination of
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In support of this the opinion of Sir E. C. Buck, K.C.8.1., may be quobed.!

It appears necessary to suggest the appointment of an officer whose duty
it will be to see that technical education is carried out on the lines proposed in
this report, to continue the relations we have established, and to extend and
develop them as opportunity offers.

46. We consider that this officer should be attached to the Government of
India and report to it on the working of technical education, and that he
should also act as inspector and adviser for the various Provincial Governments.

He should maintain a register of the various works or factories in
which training of the requisite standard can be obtained and arrange with the
governing authorities of Institutions for the apprenticeship of their students,
informing them of the various new opportunities for employment which may
from time to time offer. He should also establish an employment bureau to assist
o}ll)j;aining employment for students who have completed their apprentice-
ship.

For the following reasons we do not consider that this work can be carried
out successfully if an independent authority is appointed for each province.
The employment of the technically trained Indian is not a provincial but a
general question and can only be dealt with successfully by the one central
authority who will not recognise any difference of race, caste or creed, but
insist on a fair opportunity being given to every apprentice.

It must be admitted that in certain of the provinces of India the facilities
for obtaining a complete practical training exist to a far greater degree than
in others, and certain provinces must send their apprentices to the larger
industrial centres for training. If it is left to a provincial authority to exercise
control these facilities would simply be reserved for local apprenticeships to the
exclusion of students from provinces in which the facilities for training do not
exist, co-ordination of the work, which is so essential for success, would not
exist and an undesirable competition would be established.

To ensure that employers of every grade will continue to look upon the
scheme with a benevolent eye and sustained interest it will require for this
post a man of good social position, broad views, a sound knowledge of the
requirements of the country, both commercially and technically, and of such
training and knowledge of affairs of Indian industrial life that he can meet and
discuss technical education with all classes and grades of industrial authority
with certainty.

We consider the appointwent of such an officer a very necessary part
of the scheme for improving the techuical education of India and for extendin
the sphere of employment for which the technically educated Indian is fitted.

——

CHAPTER VIIL

GENERAL RECOMMENDATIONS.

47. As already stated in paragraph 15 the result of our enquiries shows
that there is an almost universal demand among employers of labour for techni-
cally trained Indians who comply with the conditions stated in paragraph 27
(and references). To fulfil these conditions a practical apprenticeship is in-
dispensable and that the facilities for obtaining this apprenticeship will be
readily afforded in sufficient numbers is evident from the promises of support
- detailed in Part II. To keep this whole system working satisfactorily will be the

duty of the controlling authority recommended in paragraph 45.

) 1 The educational oﬂicerg, however able and accomplished they may be, have themselves had no practical
training, are not broyght by their profession into contact with industrial occupations, possess no technical knowledge,
are naturally deficient in commercial mptitude, and may sometimes have & professional tendency to give to hteiar ;
instruction too prominent a position in the industrial school, Nor have they themselves (oppressed by work as they
glrtqadg, are) any desire to become ontqngled in industrial schemes which would interfere with' their legitimate

uties,
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48. The following general recommendations are hased on our enquiry :—

(1) The existing system of training for the Civil Engineering profession in
central collezes is the most suitable one for the requirements of India.
Paragraphs 21 and 22.

(2) Apprenticeships for one year on practical work in the Public Works
Department should be granted, if possible, to every student passing out of a
Civil Engineering College. Paragraph 21.

(8) There is practically no opening at present for the employment of high
grade mechanical or electrical engincers whose cducation is mostly of a
theoretical character. Paragraph 2b.

(4) There is a very larga opening for the employment of men in méchanical
and electrical engineering, who after training in a properly equipped Institute,
are willing to gain their practical experience by apprenticeship on a living
wage, work with their hands, and observe factory hours and rules. This
employment is open to Indians of every caste or creed, grade of social position
or education, provided these conditions are observed ; and the height to which
they can rise depends on their individual characteristics. Paragraphs 27 to 31.

(5) The best method of training men in mechanical and electrical engineer-
ing to meet the existing demand is by a course at a well equipped Institute,
followed by an apprenticeship in works. Institutes should not grant any certi-
ficates till this apprenticeship is satisfactorily completed. Paragraph 39.

(6) The education given in the Institute should be essentially practical:
be capable of being applied commercially, and not of such a high scientific
character as is often considered necessary in the West. Paragraphs 41 and 42.

(7) Large mechanical aund electrical Institutes are, at present, only necessary
in hose provinces in which industrial development is well advanced. Minor
institutes should be properly endowed, equipped with adequate staff and
apparatus, and placed under proper control as regards their courses and certi-
ficates. Paragraph 43.

(8) The staff of all Institutes should be carefully selected, and consist of
men with the necessary theoretical attainments and extensive practical expe-
rience. To keep in touch with the various industries, the staff should be per-
mitted to take up consulting and advisory work as opportunity offers. Para-
graph 44.

(9) The scheme recommended for technical education for the mining
industry is detailed in paragraph 203. _

(10) Apprenticeships-after a course at an Institute as detailed in recommen-
dations 4 and b5 are equally necessary for technical education in the textile
industry ; in which the courses in spinning and weaving should be separate
ones. Paragraphs 99, 110, 116, 118, 122, 139, 218.

(11) Afternoon classes for textile jobbers and mistris should, if possible, be
instituted in suitable centres if a satisfactory demand exists, to give practical
demonstrations in the vernacular in the theoretical side of their work. Para-
graph 218. .

(12) Arrangements should be made for the permanent co-ordination of the
relations between institutions and employers of labour by the appointment of

- a controlling officer, and the establishment of an employment bureau. Para-

graphs 45 and 46.

Special, recommendations on subjects closely connected with the olject of our enquiry wil be
Jound in Part 111

Detailed suggestions for adjusting the facilities for technical education czisting su the
various provinces o meet the demands of employers will be found in Part IV.

General recommens
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Acting Superintendent of Industries, Bengal.

49. Our first visit was to Mr. Everett, the Acting Superintendent of Indus-
tries, Bengal, who was for some years a Professor of Sibpur College and who was
associated with us in our enquiries. 'We discussed the general aspect of educa-
tional supply and demand in Calcutta, particularly with reference to the educa-
tion at the Sibpur Engineering College. We also .djscussed at considerable
length the type of man for whom there is at present a demand, and also
whether it would be necessary to hold advanced courses in mechanical and
electrical engineering. _ . ’

Mr. Everett’s opinion was that such courses are not necessary at present,
there being few openings for men of this class. He also thought that some
alteration was necessary in the present courses at Sibpur, though he considered
that the new overseer courses are a great improvement on the old. So far as
he knew there was at present some difficulty in getting suitable posts for Sibpur
students except those of the overseer classes, who were in demand,

Note by Mr. W. H. Everett.

At the outset I should explain that my permanent appointment is Pro-
fessor of Mechanical and Electrical Engineering at Sibpur College, but that
owing to long leave followed by transfer I have been away from there for the
past two years. :

The training in electrical engineering has been almost entirely confined
to the ‘apprentice (or subordinate) side of the college. Students in this branch
first had to pass through the ordinary four years’ course for Public Works
Department overseer students, and then specialise entirely in electrical work
for some 15 months. In the first four years they spent much time in the
various mechanical workshops of the college, and also took such subjects as-
steam engine and applied mechanics, all of which helped them later : but far
too much of their time was devoted to civil engineering and other subjects of little
subsequent use to them. Also the course was too long. Yet I have had no
difficulty in finding employment for all, except a few whom I could not recom-
mend for electrical posts. Europeans have usually received a starting pay of from
R80 to R150 and Indians of from R60 to R120, and many of them have had the
‘highest commendation from their employers. One Indian, who left eollege

h ;seven or eight years ago, is now getting 8400 a month, and the record of the work

he has done and the testimonials he holds from English engineers are so good
that T have felt justified in proposing him for full membership of the London
Inst. of Electrical Engineers, though he ia only just over 30 years of age.
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Several others are getting high pay, and no employer has ever complained .to

me that he is dissatisfied with any of my passed students.

However, as I have said ahove, the course had obvious drawbacks, which I '

inted out long ago, and eventually it was condemned on my recommendation
by the Principal some five years ago. When the J oint Technical Examination
Board was formed, the opportunity was taken to arrange for a bifurcated
course, the first two years being general and the last two specialising in mecha-
nical and electrical engineering. Owing to various obstacles and delsys this
new course is only now being introduced. The threatened removal of the
college to Ranchi, which has been impending for some seven years’ has tended

to prévent improvements and changes. Obviously ‘two or three years’ notice -

had to be given before the new course could actually be begun.

" Few Sibpur students have taken to mechanical éngineering. One reason
is that the old course was unsuitable,, as it was -for electrical men. As com-
pared with electrical work, doubtless they found that they could get better
pay in that line and saw better prospects, and probably liked the work better.

The present staff at Sibpur has such a preponderance of men trained in
civil engineering ‘that other branches are at a disadvantage. After years of
waiting, I.have only now got an assistant, apart from the workshop foremen
instructors. There is still no man qualified to take machine drawing. But, in
view of the fresh start which will be made at the proposed Technical Institute
in Calcutta, it is unnecessary to dwell on such points.

I may mention that in several cases students have refused to accept
promising posts which I was able to offer them, on the grounds that the initial
pay, say R40, was insufficient, although I pointed out that the prospects were the
main thing,

With regard to the new bifurcated course, I may add that, though it is

a great improvement on the old course, I do not think it perfect for my subjects.
There is still too much civil engineering, in my opinion, especially in the first
two years; surveying ought to be cut out, and the drawing ought to be
mechanical and electrical. The course represents the average opinion of the
members of the Technical Examination Board when first constituted.

At Sibpur we have received applications from time to time for mechanical
draftsmen on an initial pay of about R40, and such men we are unable to
train under present arrangements and staff. This demand ought to be met, and
I hope it will be in the new institute.

As regards the plant at the college some of it was installed, under the
supervision of an outside engineer, a few years before I came to India. All the
- rest has been specified for by me and installed under my supervision by the

college staff and students. In the running of plant the students get an
excellent training, both with direct and alternating machinery, including
testing of engines and boilers. They have to keep a regular log daily, and
work out the costs for each month. I know of no college in England where
such a full training is given in actual running, the plant being in actual use
for power and light and about 12 hours daily. The students also get much
experience in wiring ; and several 1} H.-P. motors have been made by them.
They go through a simple course of electrical testing, as well as lectures and
class work. The tests are such as they are likely actually to require in
practice. :
At first the numbers taken in the electrical department were very small ; in
the five years from 1897 (when the department was started) to 1901, the total
. numbers shown in the list are 12 Europeans and 2 Indians, an average of under
three per annum. In the three years 1906 to 1908, the last in the printed list,
the numbers are 21 Europeans and 24 Indians, an average of 15 per annum,

erapa—

Messrs. Bird & Co.

50. The senior partner, Sir Ernest Cable, gave us an interview at which his
partner Mr. Strain was also present. Both these gentlemen gave their views
with regard io technical education and the standard demanded, and were
strongly of opinion that there were no openings for highly-trained Indians in
mechanical aad elecirical engineering ; but there were plenty of opportunities
- for men with a good sound practical training, and some theoretical knowledge
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(veferred to in this report as the  Improver Class”). Sir Ernest very much
deprecated the idea of training men on lines which unfitted them for practical
work, i.e., the engineering course of an university character. He was certain
that such men could not obtain posts, and also that such training unfitted them
for practical work. He had several such men employed at various times and in
all cases the practical training was absent, and the men would not, or could not,
carry out the work they were expected to do. These remarks apply only to the
mechanical engineering students and not to those of the civil engineering
classes educated at Roorkee and Sibpur. Sir Ernest suggested we should visit
some of his mills and coal mines and obfain the opinion of those actually in
charge. He kindly made arrangements for us to do this. Mr. Strain drew
special attention to the difficulty of employing Indians in posts of trust in mills
in Calcutta, where chiefly Europeans were employed. These men were very
clannish, and it would be difficult for an Indian to retain his position, if
appointed. A college-trained Bengalee, in most instances, considered himself a
gentleman whose hands should not be soiled by actual work, and in the rough-
and-tumble of mill life there was no room for such men. Sir Ernest Cable
expressed his opinion that firms which were on the Government contract list
should be asked to take apprentices in return for the work given to them. He
deprecated sending Indians to Europe on State scholarships, and thought this
money would be much more wisely spent in paying apprenticeship premiums for
technically-educated Indians.

Messrs. Martin & Co.

51. 'We had an interview with Sir R. Mookerjee. In his opinion Sibpur
and Roorkee were jointly turning out a really good type of civil engineer, though
in his opinion the Roorkee training was of a more practical type, and turned out
a very good man. These institutions were probably able to supply all ‘the
present demand of this character. He had something like 16 of these men at
present in his employ, and they were in receipt of wages varying from R200
to R450 a month plus allowances and bonus for meritorious work. He would be
glad to get mechanical and electrical engineers with a similar standard of train-
ing, but up to the present had not been able to find such men, and would gladly
welcome and give a trial to any Indians who had a really practical training in
these subjects and who were not afraid of work. e was prepared to give a
trial to three or four apprentices. In his opinion the standard of education in
mechanical and electrical engineering up to the “ Improver Class” does not
need extending, but should be of a very practical nature. He did not think
very high training was required as men so trained would not obtain appoint-
ments, and.he, from a commercial point of view, would much prefer an
European to an Indian of similar qualifications when a man with a higher
training was wanted. He expressed similar views to Sir Ernest Cable with
regard to Government scholarshipsin Europe.

Government Telegraph Workshops, Alipur.

52. We have had an interview with Mr. E. Thompson, Superintendent, who
showed us the works. Several mechanical apprentice students from Roorkee
were working there, and one who has served his term now supervises the instru-
ment-testing on R180 per month. The superintendent stated that all were
most useful, and he was entirely satisfied with the standard, and did not consider
that any higher education was needed. He said there were few appointments
available at Alipur, but that he was glad to continue his present practice of
taking a certain number of students from Roorkee for their two years’ appren-
ticeship. He has no students from Sibpur.

Civil Engineering College, Sibpur.

53. We were shown round by the acting Principal, Mr. W. Tate, and had a
long discussion with him, Mr. 8. K. Dutta, Officiating Professor of Mechanical

.and Blectrical Engineering, and Mr. J. V. Francis, Superintendent of the

[¢]
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apprentice department, regarding the openings for employment for Indian
students who receive their technical education at the Civil Engineering
College. . - ,

Mr. Heaton, the Principal, gave us the following note on his return to
Calcutta : —

The main work of the College is {raining for civil engineering ; mechanical
and electrical engineering have been and are being developed according to
necessity as shown by the demand.

There are successful artisan classes of long standing in the workshop and
about 25 to 30 are now on the rolls. These artisans are eagerly snapped up by
employers when they have completed their training.

Classes in dyeing have recently been started and no frained students have
yet been turned out.

There are also classes for training students in mining surveying, and
engineering. The course lasts two years, the admission standard being the
sub-overseer examination. About six students qualify yearly, and hitherto
there has been no difficulty in finding employment, it being easier to place
Europeans than Indians,

With reference to the students trained in mechanical and electrical engi-
neering at the college, it was pointed out that there is at present no special
recognised course of theoretical training in mechanical and electrical engineer-
ing at the college, but that students are selected for training in the college
power-house and electric department after the final overseer examination ; that
theithere receive a 16 months’ course of practical training on the maintenance
of the college installation, which is accompanied by a course of lectures and

laboratory work. The number of students that go through this course is on the
average 12 yearly. :

There 18 no difficulty in obtaining suitable employment for Europeans, but
it is not quite so easy for Indian students. Reliable students can always be
provided with good posts. After the selection for the electrical department the
remaining students who pass the overseer examinations are placed for the 16
months of practical training in the college workshops, where they are put to
all sorts of work. Practically all of these eventually get employment in civil
engineering. , .

The training in the apprentice department has hitherto been mixed and of
a general character—civil and mechanical. .

New specialising courses of (A) civil engineering and (B) mechanical
igilzelectncal engineering have been sanctioned and will be introduced in April

The admission qualification is the sub-overseer standard; and the special
courses will last two years fo be followed by one year’s practical training.’

Hiener TecENIcAL Course.—Civil engineers are trained for the B.E.

- degree of the Calcutta University, and on passing are placed on a year’s
practical {raining.

MEcEANICAL AND ELECTRICAL ENGINBERING.—The opening of a class
teaching the B.E. course in mechanical and electrical engineering has been
under consideration. , '

On the part of students there seems fo be a demand for such a class, and
theéir practical training can be arranged for with firms of repute, as has been
ascertained by corresponding.

The doubt is, whether they would find suitable employment, and would not
spoil the market for the students we already train.

MiNiNe.—It has been proposed to start a course of training for the B.E.

degree in mining with a view of obviating the necessity of providing scholar-
ah?ps tenable in England. 8 Fote 8 SON0 r

Ishapur Gun Factory

54. We had an interview with Colonel Foote, Superintendent, who stated lie
would be quite pleased to take some apprentices of the * Improver Class.” The
men he chiefly required were mechanically trained men, though he would have
a few posts in his power-house. The work required was of a very accurate nature,

INTERVIEWS WITH EMPLOYERS OF LABOUR, ETC. 23

and at present he had to train his own men. He would perfer men who had
been practically trained in technical colleges.

Colonel Foote stated that “ to make men worthy of a certificate they should
be apprenticed for at least five years in a good shop. A less period will not
give them sufficient technical skill, and I find that without this they are useless
as supervisors. For my supervision, I take men who are good enough to make
gauges, train them to make a component, setting up the machines for them-
selves, and then set them to train others and make them section hands or line
mistries as we call them.”

George Henderson & Co.

55. Tn the course of conversation with Mr. J. Shorrock, he stated that there
were openings in tea gardens for a generally useful trained mechanical overseer,
but up to the present he had been unable to obtein the services of reliable
Indians.

e pv———
4

Messrs. Kilburn & Co. and Russa Engineering Works.

56. The mana,ging agents, Messrs. Kilburn & Co., and the works manager,
Mr. Aldersmith, were all interviewed and detailed to us the class of men they

_ could find employment for. We were shown over their workshops, which, though

small, had a remarkably up-to-date equipment, and found that they had open-
ings for technically-trained men of the “Improver Class,” but not for more highly
educated men. They were prepared to take some apprentices each year, but
would, if possible to get them, prefer up-country men to local men. They were
specially interested in technical training for the mining industry and asked us

to wvisit their mine managers, when we went to the mine fields. Owing to

their kindness we were able to be present at the annual dinner of the Mining
Association, where we heard many expressions of opinion regarding the charac-
ter of technical education required for the mining industry.

Messrs. Octavius Steel & Co.

57. We had a long discussion with the general manager and managing engi-
neer. They pointed out to us the difficulties they had experienced with students
trained at Sibpur, and were quite agreeable to take some apprentices of the
“Tmprover Class,” both in mechanical and electrical departments, if they
were properly trained. They would gladly welcome such men, as they would
be relieved of the necessity of doing all the preliminary training, which
had to be done before men became useful. Their opinion was, that noopen-
ings yet existed for the highly trained Indian, and they would not emj)loy
such a man, the reason given being that he could not, as a rule, be trusted in

" times of emergency or danger. There were also openings for technically-trained

salesmen for managing branches of their business.

Messrs. Osler & Co.

58. We interviewed Mr. Robins, the marager, and found he had employed
apprentices both from Sibpur, Roorkee and Bombay, who had in the majority
o¥ instances done quite well. He had at present some six or seven technically-
trained men from the above mentioned colleges, who were in receipt of salaries
from R100 to R400 a month. His opinion was that although technically-trained
Indians were exceedingly useful up to a certain point, it would not be possible to
find higher posts for Indians at present. He did not consider from his experience
of Indian students, which was large, that any more advanced education was

. needed. He thought if possible it should be made more practical. He was

still prepared to take Indian students, whenever vacancies occurred. This firm

- " have been in the habit of charging apprentices a premium of R250, the idea
’ Bbemiut t6 make certain that the apprentices really meant to stick to their work :

Robins stated that if the apprentice scheme (which he considered the

|
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only one possible) was generally introduced and accepted by firms and work-
shops, his firm would be prepared to waive the demand for a premium,

Messrs. Balmer, Lawrie & Co.

59. We interviewed Mr. Lawrie who was definite in his opinion that the
training of the students at Sibpur in mechanical and electrical engineering
had not been of the required character. He had had experience of these men,
and had not found them satisfactory. He preferred to train his own men for
the junior posts and those of any magnitude were occupied by Europeans. He
was not at all keen on taking technically trained men as apprentices.

Messrs. Turner, Morrison & Co.

60. We interviewed the senior partner, managing engineers and chemist.
They had all found great difficulty in securing the type of man who would
make himself useful. They had many openings occurring, and would be
glad to give any technically-trained Indian a splendid opportunity, if he was
of the right sort. They had at present several openings for men, but did not
know where to go to get the right stamp. The men they had had from Sibpur
proved quite unfit, and they did not want any more of them. They were
prepared to take apprentices in their engineering department on the lines
proposed for the ‘“Improver” class, and would also give employment to
chemists trained in applied chemistry. Their opinion was that af present no
openings were available for the highly educated man. They would prefer
the man of moderate technical education and would train him for their require-
ments during his apprenticeship.

Messrs. D. B. Mehta & Co.

61. We interviewed Mr. R. D. Mehta who stated that in his cotton mill he
could not offer employment in any responsible position to any Indian fresh
from a technical school or college unless he possesses the necessary experience
which can only be acquired by working in a mill for some time. He insisted
on some years of practical work with all heads of departments, and considered
that an advanced technical education without practical experience was no
qualification for employment in mills in responsible positions ; “at present good
spinners, carders, and weavers could be had from Bombay. -

Mr. J. G Cumming, 1.C.S., Bengal.

62. Mr. Cumming gave us much information which he had obtained on
visiting the various industrial centres of the Presidency, when conducting the
industrial survey of Bengal. ,

Mr. Cumming welcomed the proposal that the curriculum at the engineer-
ing colleges should be altered so as to differentiate between the training of
those who were intended to be only subordinates and of those who were prepar-
ing for higher posts; and that he was beginning to have doubts about the
advantage of the State technical scholarships, owing to the failure of the
scholars to obtain suitable employment on their return to India.

bty

Bengal-Nagpur Railway Loco. Works.

63. We visited the Bengal-Nagpur Railway Shops at Khargpur and were -

received by Mr. Bailey, the chief mechanical engineer, who had invited alle
his staff to meet at his bungalow. We found they had a complete system for
training their own men, including an apprentice home for Europeans, and
classes in the necessary technical subjects both for Europeans and Indians.
Their system appeared to be successful, and it is doubtful if any educational
institute could better their scheme under the conditions which prevail at
Khargpur. The classes are controlled by Mr. Harnett, the assistant engineer,
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‘who also did much of the teaching work. We were shown round the schools

and workshops, and interviewed some of the apprentices who had received their
training at Khargpur. We found them all carrying out good work, and the
conditions under which they are trained are excellent. Notwithstanding that
his own arrangements were meeting the wants of his workshops, Mr. Bailey
stated he was quite prepared to assist any really efficient scheme of technical
training for Indians by taking a certain number of apprentices of the “ Improver
Class ” into his shops.

Bengal-Nagpur Railway.

64. We visited Mr. Jellett, the chief engineer, Bengal-Nagpur Railway, and
had a long discussion both with him and the signal engineer. The manager
was unfortunately absent” from Calcutta. Their great want appeared to be
trained men for permanent-way inspectors, and they were prepared to take
Indians for this purpose, provided they were suitably trained. ‘LThey would also
be glad to take men in the electrical department for block signal work and at
present could engage eight or ten men with the proper training. They had had
many men from Sibpur at various times, but had not found them satisfactory.
They were unanimous in the opinion that Sibpur training was not on right

lines, and also that there were no appointments open for men of advanced

training.

- As regards the training of men for permanent-way works Mr. Jellett, the
chief engineer, considered classes should be started at the various technical in-
stitutions or existing classes modified to meet the wants of railways, and if
possible all railways should join in one common scheme.' As railways felt very
mich bound to help and give work to the sons of their employees, Mr. Jellett
thought some scheme might be introduced under which railways could nominate
students to these classes, the railways guaranteeing the necesrary educational
qualifications of their nominees. He kindly gave us his opinion of the courses
which would be necessary for these classes, and the standard of work required.
After the college courses, students would be taken on by the various railways as
apprentice permanent-way inspectors, and would eventually rise on fixed scales
of promotion if they gave satistaction.

.Lower Hooghly and Clive Mills.

65. We interviewed the managers, Mr. Duncan and Mr. Lamond. We
found that in their opinion there was no chance of employment for Indians in
Jute mills, except as ordinary workmen. All the heads of departments were
Europeans, and the opinion of the two gentlemen abovementioned was that
no Indian could possibly control the turbulent class of workmen they had to
deal with. This opinion was confirmed by all other mill managers we inter-
viewed. )

Messrs Burn and Co., Engineers.

- 66. We interviewed Mr. Taylor, the managing partner, and had a most
interesting discussion with him on the possibilities of employment for Indians.
He stated that his firm had a large number of apprentices who did a five years’
training, and explained the difficulties, which as a commercial firm they had to
face, in introducing any number of technically-trained apprentices who would
be in receipt of higher wages, than those apprentices who joined them in the
usual way. He was, however, prepared to take one or two in the electrical power-
house, where technical training would be most useful. He would also be glad
to get draftsmen with a fair knowledge of their work combined with practical
training. He depended almost entirely on Indians for this work, and would
much prefer the technical to the college trained man, if he were obtainable.
He could take 10 or 12 of these men annually. He suggested that if Govern-
ment were really in earnest about the greater field of employment for Indians

they should give more contracts to firms in this country who would then

1 See Chapter XIV, page 70.

L 3
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rily be in a position to take a far larger number of trained men to act
::caisssiztmzcs in the garious departments, and that this method if carried through
generally would naturally provide for many more men than could be at present
employed. They had many Bengalees in ’ghelr drawing office, also a fair
number of Eurasians, many drawing salaries of R100 to R150 per month.
Mr. Taylor was sure that in all cases these men would have been much more
valuable if they had been technically trained. We were shown round thpu‘
works and interviewed various members of the staff, who agreed with
Mr. Taylor’s opinions. In our opiniop the WOI:kS of Mgssrs. Burn & Co. offer
a splendid opening for the trained Indian, provided he is prepared to take up
any work which comes within the duties of a mechanical engineer.

—m——

Howrah Tramway Power Station.

67. 'Pﬁere appears to be little or no opportunity here, the work being
very small and of a special character.

Calcutta Electric Supply Company.

68. We had a long interview with the Agent and Manager, and the methods
this Company adopts with regard to recruiting its staff were thoroughly dis-
cussed. The opinion here was that for their purpose the Eurasian seemed much
better fitted for this special form of work than an Indian. They had men
from Sibpur. He thought the training they had received was not exactly what
was required, as they had not enough practical knowledge as fitters, etc. They
were prepared to give opportunities to trained Indians in their power-house in
which the new system of high tension was being installed, and consequently a
better class of men would become necessary for switchboard work.

Calcutta Tramways Company.

69. Mr. Allen informs us that his company find their interests are best
served by the employment of European officers brought ouf direct from England
from the staff of big tramway undertakings, for all positions of trust and respon-
sibility. Subordinate posts are filled by local labour, Eurasian and Indian, the
men being trained up in the company’s service to fulfil efficiently the duties
attached to their posts. As far as this company is concerned the present Indian
labour market meets all their requirements. In the event of Government
deciding to increase the field for technical education in India he would not feel
disposed to recommend any change in his company’s present policy. He would,
however, be prepared to assist any Government scheme for technical education
to the extent of taking one or two students nominated by the principal of a
Government technical training college, with a view to affording them an
opportunity of gaining practical experience of commercial value, provided the

nominee conforms with the rules and regulations of the company’s organisa-
tion.

—————

Jomm King & Co, Engineers, Ship Builders and General
' Contractors,

70. We had a long talk with one of the directors, Mr. Geo. A. King, who
said he was prepared to take one or {wo men as a trial, but if Government were
to give them more work they would be in a position to employ more. " We visited
their works at Howrah and were also shown round by Mr. King and
Mr. Gilmour, his partner. They were quite prepared to take a certain number of
apprentices and give them a small salary to commence with, and agreed that they
would get better men than they were able to at present. They had no appoint-
ments which could be filled by highly trained Indians and did not think that
such men could at present obtain any appointments. Much interesting work
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is being done in the shops, and they would be an extremely good training school
for apprentices after completing their college course. Mr. King and Mr.
Gilmour expressed themselves willing to co-operate in any scheme of technical
education which might ultimately be settled in Calcutta; but as they were
not in business for philanthropic purposes they suggested that Government
should place more work in their hands in return for their assistance. -

]

The Port Trust Commissioners.

71. We interviewed 8ir Frederick Dumayne, the Vice-Chairman of the Port
Commissioners, and Mr. Scott, the chief engineer. Sir Frederick stated that the
work of the Trust was for purposes of administration divided into several
departments, each having its special duties.

In the Marine department of the Trust in charge of the deputy conservator
the qualifications required for most of the appointments, such as dock masters,
assistant harbour masters, officers of light vessels, etec., etc., were those possessed
by officers of the Mercantile Marine, and the appointments were commonly
filled by selection from applications invited by public advertisement; and in
like manner in the River Survey branch of the department the officers are also
trained in nautical work as well as in marine surveying, and recently have been

- recruited from the training ships W orcester and Conway.

In the engineering department are comprised the staff of the civil engineers
employed on the work of designing and building the docks, wharves, warehouses,
railways, ete., required in the Port and the staff of mechanical engineers
employed in the workshops, dockyard, locomotives, dredgers and other steamers.

The staff of civil engineers are appointed by selection from sometimes as
many as 80 applications received in answer to public advertisement, and a
knowledge of harbour work is insisted on because the works to be carried out
in Calcutta are mostly of this character. _

The Commissioners, however, have in their employment several Indian
engineers, natives of Bengal, engaged in designing, construction and main-
tenance, who have given every satisfaction.

Mcr. Scott said that in his experience he had employed several men trained
at the Sibpur and Roorkee Colleges and was satisfied with them: But speaking
generally it might be said that the Indian engineer was better in office and
ﬁell(‘ia gvork than on executive duties such as the construction of work and control
of labour.

The superior appointments on the staff of the mechanical engineers are
also filled by selection by men trained in workshops at home, possessing experi-
ence in steam, hydraulic and electrical engineering, but these selected appoint-
ments are very few. '

All the other engineers in the mechanical staff are recruited locally, most
of them having served their apprenticeship in local workshops, many in the
Port Commissioners’ workshops, where they have acquired the necessary
experience for the satisfactory discharge of such duties as that of foreman of
workshops, of engineer of vessels, of hydraulic and electric-power houses, dredgers
and other vessels, locomotives, cranes and other machinery.

Nearly all the engineers or drivers of the smaller vessels of the Trust, such
as tugs and ferry steamers, the locomotive drivers and crane drivers are Maho-
medans on salaries ranging from R18to R75. Up to this time no qualified
Hindus have ever come forward for appointments of this class. The work of
the Trust has to a large extent been carried out by the Anglo-Indian and
Msahomedan who for many years have held a large proportion of the posts on
the subordinate staff in this as in all the other departments.

- There is no restriction in respect of any race or class. The subject is treated
commercially, the objects being economy and efficiency. ’

The Commissioners might be disposed for their encouragement to allow a
few students trained in colleges in India fo join their staff temporarily for the
purpose of gaining practical experience,. but owing to the fact that the few
better appointments are, and must continue to be, filled' by men of special
training, such as civil engineers frained on docks, at home and abroad, there

would""be little prospect of employment being found for them in the Trust at
present,

E
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E. I R. Carriage and Waggon Works, Lillooah.

72. We visited the Lillooah workshops of the East Indian Railway and saw
Mzr. Danby, the superintendent of the carriage’and waggon works, who stated
that for many years they had taken apprentices for five years’ training, both
Buropeans and Indians, These had so far not turned out really satisfactory:
He had last year got some mechanical apprentices from Roorkee, who were of
a far better class than the apprentices he had so far. Their character, physique
and everything about them rendered them more useful and capable of doing
the work required. He found in most instances the Bengalee wasnot physi-
cally capable of continuous hard work.

Mr. Danby stated he would be glad to take more apprentices from any
technical instituteif their training was on the right lines, i.e., similar to the
apprentice course at Roorkee. He did not feel disposed to take men from
Sibpur at present, but provided their course was altered in character he wounld
be prepared to give men a trial. In Mr. Danby’s opinion there was no demand
for a man with very advanced training, and most employers would much
prefer a man of moderate attainments who could be moulded to suit their
requirements. We also interviewed Mr. Kendrick who expressed similar
opinions ‘to those of Mr. Danby. Their demand for men was continually
increasing, and they found great difficulty in obtaining recruits of the right
class,. 'We were shown round the works to actually see the type of work carried
out by the apprentices.

Mr. Jotindranath Bose.

78. Colonel Atkinson had an interview with Mr. Jotindranath Bose who
passed out of the Roorkee electrical engineer class when it was a training
course for the Telegraph department, He stated that since he left Roorkee he
had had several temporary posts in the Calcutta tramways, oil companies, etc.,
but could not obtain permanent work as an electrical engineer. He did not
think there were any openings for this class of men, and most of the men who
had failed to get appointments in the Telegraph department had turned to civil
engineering. One was municipal engineer at Patna on R350, There were
many openings for electrical and mechanically-trained men of alower grade.

Sommimm—

Calcutta Municipality.

T14. We visited Mr. Mukerjee, the Vice-Chairman of the Calcutta Municipa«
lity, who stated that they had vacancies occurring in the various departments,
and that except for work of a civil engineering character there wasa difficulty in
obtaining properly trained Indians for posts requiring practical knowledge of
* mechanical engineering. The Chairman of the Corporation would be glad to do
his best for the employment of technically-trained Indians. As regards tech-
nology or systematic knowledge of the industrial arts required for the country,
although an Indian himself, he did not think that a very high class of theoreti-
cal knowledge was necessary at present, but that something of the character of
industrial and commercial education combined was the proper thing. In his
opinion, the proper method -of training was for Government to start small
factories on commercial lines in which it would be possible for studentsto learn
such useful arts as dyeing, glass-making, spinning, weaving, metallurgy,
manufacture of metallic implements required for various arts, manufacture of
manures, medicines, etc., etc. If this work was combined with technical
education, he considered Indians would then be in a position to start works for
the industriesin which they or their countrymen had been practically trained.-

(————

Eastern Bengal State Raitlway.

75. Weinterviewed Colonel Browne, General Manager of the Eastern Bengal
Bailway, Mr. Taylor, the chief engineer, and Rai Bahadur Rala Ram, députy
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chief engineer. They woud be glad to take engineering and electrical appren-
tices of the “Improver Class’” into their departments, and also men who could
undertake interlocking signal work, and all were decidedly of opinion the
technically-trained men whose education was on proper lines would be much
more valuable {o them than those they were able to train themselves. The
training and education proper for a railway to undertake was, in their opinion,
limited in character, and they could not consider the possibility of establishing
a school on the lines of that at Khargpur. They had great difficuity in obtain-
ing a proper class of men as permanent-way inspectors, and would be glad to
join a scheme for training such as that suggested by Mr. Jellett, chief engineer,
Bengal-Nagpur Railway. They quite agreed with the views expressed by him
as to the disadvantages of the present methods of recruitment, and also with the
proposals set forth for training courses and approved of the idea that they, in
common with other railway companies, should be allowed to nominate students
who were sons of their present employees, always providing that the education
they possessed was of the required standard.! ~Colonel Browne said that so far
as the civil engineering side was concerned they did not find any great
difficulty in meeting their requirements, and although they had had some good
men who had been trained at Sibpur in civil engineering classes, he could not
say the same about the mechanical and electrical men, and in his opinion their
education was not sufficiently practical and left much to be desired. This
opinion was confirmed by Mr. Taylor, the chief engineer, and by the deputy
chief engineer. It appears that there is a large opening for properly trained
men on this railway, and providing they can get Indians of any class who will
work, they have no objection to employing them. The opinion expressed was
that a very advanced training is neither necessary nor desirable, and they could
not give employment to Indians with such training, as for many years to come
such men must be Europeans specially selected for their experience in the
various branches of work they control. '

Messrs. Andrew Yule & Co.

76. We interviewed the managing partner who stated that he would be glad
to give a chance to properly trained Indiansin their jute and cotton mills
provided that such men could be obtained. At present the junior staff in their
cotton mills was recruited mostly from the Bombay side. His experience was
that these men had been most satisfactory, and he,suggested that the establish-
ment of an institnte in Calculta which would train men on similar lines
to the Technical Institute in Bombay would be most useful, and also that
the manufacture of jute should be taken up in such an institute as well as
that of cotton. He was dubious about the employment of men with a very
advanced training, and told us that for their jute mills they had no difficulty in
getting men from Scotland with plenty of practical experience on 250 to R300
a month, and that such men were, from the commercial point of view, infinitely
more valuable than Indians would be even although the latter possessed
a far better general education. He quoted instances of Indians who had
been through a technical course in England or Japan, who with this educational
asset only, demanded more money than he could get the experienced Scotchman
for. He thought that with the great advance electric power is making, there
would be many openings for electrical engineers of the “ Improver Class” in th&
near future. _

Messrs, Birkmyre Brothers.
77. We interviewed Mr. A. Birkmyre whose opinions generally coincided

- with those expressed by Messrs. Andrew Yule & Co. He arranged to take us to

one of his mills to see the character of work which was demarded from employces,
which we had great pleasure in doing. Mr. Birkmyre was not of the opinion
generally expressed that technically-trained Indians could not be introduced
into responsible positions in jute mills, but was of the opinion that such men
owing to the characteristics required for this work must be restricted to certain
races of Indians. No such men were at present available, but if they were

1 See Chapter X1V, page 70,
E 2
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available of a good type, as a commercial matter they would be frecly cngaged
if they proved cheaper and as reliable as the class now available. He was very
much in favour of techmical education on the right lines and of the sight
standard, but deprecated giving any education for which avenues of employment
were not available, as technical education could not produce industries, charac-
ter, or commercial instincts. If the time came when suitable men were
available he would be glad to give a trial to a certain number of men.

Government Weaving School, Serampur.

78. We were received by the Principal, Mr. Hoogewerf, and Mr. Hurst, the
Assistant Urincipal, who are both old students of the Victoria Jubilee Technicai
Institute, Bombay., We were much struck with the sound practical work
which is being done in this institute, and are of tl}e opinion that it must
eventually do good to the handloom weaving industry in Bengal. The scheme
of having branch institutions in various centres controlled by the present
institute is sound, but the Principal was of the opinion that if this system is
to be extended successfully an increase to the staff will become necessary,
as the supervision of work in the branch institutes already took up a great
deal of his time. 'We were informed that the students purchased all their own
yarn and were, under the direction of the staff, allowed to weave the same into
cloth which they afterwards sold. This system tends to produce carcful and
accurate work from the student as he is dealing with his own materials, and
is consequently less reckless than when such materials are supplied by the State.
The organisation, work and equipment of this institute as a school for hand-
loom working created a most favourable impression which we were called upon
to record in their visitor's book. From the records kept in the institute it ap-
pears that a large number of passed students are satisfactorily carrying out
the object for which the school was established.

S

The Mint.

79. We were received by Colonel Cordue, the officer in charge, and were
shown through all the departments by him. ‘the work here is of a very special
character, and there would be few openings for employment for technically-
trained Indians. Colonel Cordue would, however, be glad to give a trial to two
or three apprentices of the “Improver Class” and if possible increase that
number in future. He had absolutely no openings for a highly trained man.
He already had an apprentice system, which, to a certain extent, met his
wants, but Colonel Cordue was of the opinion that a technically-trained student
of the “Improver Class” would undoubtedly, after a apprenticeship, turn out a
better man than one who had no previous technical training but had to do his
whole apprenticeship in the Mint. - '

All apprentices in the Mint are employed in the Mint workshops where
they do the same work as the ordinary workmen. In'the evening they attend
the classes of the Caleutta technical school, this being one of the %Onditions of
their apprenticeship. ‘

The apprenticeship lasts for five years, at the end of that time the lads
have received a sound practical education, and find no difficulty in getting
situations. Only about two per cent. of them get employment in the Mint. °

In selecting lads for Mint appointments a high standard of 1 chatmctor
as well as of technical ability is necessarily adopteod. moral character

Sir Thomas H Holland, Geological Survey of Inilia Department,
Calcutta. '

80. We discussed with Sir Thomas H. Holland the subject of employmeni
of technically-trained Indians, especially with regard to the requirements of the
mining industry, and his conclusions may be summarised as follows : —

(1) Managers of mines are obtained almost wholly by promotion of subor

dinates, who (a) have had a practical apprenticeship, and () havi
been in responsible charge of minor posts.
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(2) Unless, therefore, Indians of the better class begin as English boys do,

(4) A

as workers underground, they can never be mine managers. There
will be exceptions to this rule in men who have natural practical
instincts, and have been in charge of small mines with a provisional
certificate from the Chief Inspector of Mines.

; (8) If the foregoing premises be true, raw students sent to England with

scholarships, to take the B.Sc. Tech. in mining, of our younger
Universities, must almost invariably be failures. Without previous
practical experience in mining, they are unable to take full advant-
age of the University training ; there is no living connection in
their minds between the principles of science which they imbibe
at the University and the problems of underground life. As a
consequence of taking the University degree, they are unfitted, at
the age of 23—25, for underground work in a subordinate capacity.
Being generally poor students hitherto dependent on their scholar-
ships, even for a living, they cannot afford an apprenticeship of
five years, even if by temperament they were suitable for under-
ground life.

good mine manager, like a master mariner, can only be made
through discipline. Students sent to England for three years on a
luxurious pay are never subjected to discipline. Mistakes made in
questions of ventilation, and regarding the properties of explosive
gases and dust, can be corrected in the laboratory—carelessness and
slackness in these matters underground lead to disasters. Students
who have not gone through the rigid discipline of a mine, where
mistakes are generally fatal, can never be trained after their free
life at an English University. In other words, State technical
scholars in mining are students who have been decoyed and ruined
by Government.

(5') What applies to the products of English Universities will apply also

(6) It

to a mining college in India, whether situated within or without
the mining districts, the raw student in Arts and science cannot
be trained in such a college to qualify as a mine manager, while
the apprentice at a mine cannot generally afford to cut out three
years of his career to go through an ordinary diploma or degree
course.

follows from (5) that a mining college will not be useful unless it
provides evening, or out-of-shift, classes for the mine subordinate
and apprentice. Such classes are essential in order that a young
man going through the practical training at a mine may prepare for
the examination which he has to pass for the mine manager’s cer-
tificate under Act VIII of 1901. It isevident that the apparent
failure of the mining classes at Sibpur, and the marked success of
the evening classes on the coal fields, are due to the facts that very
few students can afford a full-time course in a college, and that
those who take such courses are less likely to succeed than the
ordinary mine apprentice who supplements his practical training
with just enough of scientific principles to form a wholesome blend.
Day wmining classes, such as are established at Sibpur, would just
as conspicuously fail if the college were at Asansol, People generally
seem to be unaware of the fact that there is the same contrast in
Epgland between our University classes and our evening technical
school classes in mining. From the point of view of attendance
the University mining classes at Newcastle, Sheffield, Leeds and
Manchester are failures, while evening classes are crowded in all
mining districts. The Birmingham University can make a better
show, but only because the Indian State technical scholars have
been sent there to have squashed for ever any chance that they may
have had of becoming mine managers. In considering the question
of providing facilities in the way of mining colleges in India, it is
well to remember that the manufacture of a mine manager is
similar to that of a ship’s captain. Unless the young Indian of the
better class is willing to get to sea like the young English * middy,”
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facing a hard life and receiving his share of kicks and cuffs, India
will produce nothing more than fairly good serangs. Before you
start a school of mines in India, like those of South Kensington,
Camborne and Houghton, think of what would happen in analogous
circumstances if you opened a Comway or a Worcester on the
Hooghly. You way get two or three domiciled Europeans and
one or two young Indians, who are sons of mine managers or mine
owners. You will but afford another illustration of the wide gap
between industry and education in this country, where practical
men are uneducated and educated men are unpractical. This gap
will be filled in time by evening classes and by picking out conspi-
cuously intelligent senior subordinates for higher training in Europe,
not by sending raw students to English Universities and technical
schools, or by providing this class with similar facilities for theoret-
ical training in this country.

The East Indian Railway Workshops, Jamalpur.

81. We interviewed Mr. D. St. Clair Wedderburn, the loco. superinten-
dent, Mr, H. Tyson Wolff, the electrical engineer, Mr. Walker, assistant works
manager, and Mr. Foreman, the chemist and metallurgist. v

Mr. Wedderburn stated that they had had a good deal of experience in
passing apprentices through the works. Their experience was on the whole
unsatisfactory. He thought that before any scheme was adepted for the ad-
mission of technically-trained apprentices, the question should be decided by
the Joint Railway Board. He admitted that the men with a suitable technical
education would in the long run be useful. There was no opening for the man
of advanced training as a foreman or overlooker, and posts were filled up from
their own men after long actual experience in the particular class of work.

Mr. Walker stated that the workmen, that is the Indians, were usually the
sons of employees in the works, some of them were now in the third generation,
and were splendid workmen. He had an enormous number of apprentices of the
Improver Class passing through the shops who usually considered that when the
term of ¢ pprenticeship was ended they would be found positions in which there
was little or nothing to do except sign requisitions and superintend other men
at work. He would be glad to have men who had been properly trained
technically and who would work with their hands; there was plenty of room
for such men, but up to now he had not met any.
~ Mr. Foreman would be glad to have a man or two with a sound trainin
in practical chemistry to assist him in metallurgical work ; he had to train all
his own men.

Mr. Tyson Wolff stated he would be glad to take apprentices of the
“ Improver Class ”’ who had been well grounded in electrical work in a technical

school, but he could hold out no hopes of employment for more highly techni-
cally educated men.

’

Bengal Ieclmicul Institute, Calcutta.

82. We visited the above Institute and.were conducted through the various
departments by the superintendent.

The equipment in the mechanical engineering section is fairly complete
and a good deal of useful work is being carried out. The equipment in the
other sections leaves much to be desired, and the buildings and class room
?c](;ommodation are not of a suitable character for the class of work under-

aken.

The standard aimed at is rather ambitious for the staff to carry out success-
fully with the equipment they have at command, and it app
that both should be strengthened.

The prospects of the students were discussed, and we learned that consider-
able difficulty was experienced in obtaining employment for them. The
Superlptendent and staff appeared to be doubtful as to whether the lines
on which they were working at present, were not too advanced in character,

ears necessary
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and asked us to meet their committee and discuss with them suggestions for
modification. This was done, when the gentlemen whose names given here-
with were present, and we understand that they may probably undertake some
changes in the scheme of studies with a view to rendering them more practical
and in keeping with what is demanded by employers : — '

1. Sir Gurudas Banerji, Kt., M.4., .L. |11, Mr. Prasanna Kumar Sen, L.c.B.
2. Sir Rajendranath Mukerji, k.c.L.. |12. Mr. Charu Chandra Mitter, B.L.
3. Mr. T. Palit, Bar.-at-Law. 18. Mr. Shailendranath Mitter, Zamindar.
4. Mr. A, Choudhury, m.a. 14. Mr. R. Mukerji, Bar.-at-Law.
5. Mr. J. Choudhury, M.A. 15. Prof. R. Coulon.
6. Mr..A. Rasul, »m.a. 16. Prof. Manindranath Banerji, r.c.s. (London}.
7. Dr. Nilratan Sircar, M.A., M.D. 17. Prof. C. C. Sen, m.a., 7.c.s. (Leeds).
8, Dr. Indumadhab Mallik, m.4., m.0, | 18. Prof. Rakhal Chandra Palit, ».a.
9. Dr. Hirendranath Datta, .4, .. | 19.. Prof. Bhim Chandra Chatterji, B.4., B.sc,
10. Mr. Satyananda Bose, M.A., B.L. 20. Prof. P. C. Ganguly, B.sc. (Glasgow),

Bengal Coal I'ields.

83. 'We had three meetings on the mine fields when Mr. Adams, the Chief
TInspector of Mines, invited all the Chief Superintendents to meet us, and lay.
before us the views of the mining community, as to the openings for employ-
ment for technically-trained men, the requirements of employers, and how those
requirements can be met in the most efficient and practical manner.

The following is a list of the gentlemen we had the pleasure of meeting :—

G. F. Adams, Esq., Chief Inspector of Mines.

G. C. Leach, Esq., Inspector of Mines. )

T. Adamson, Esq., Supdt., of Indian Collieries Syndicate, Ltd. (Kilburn & Co.).
R. Browne, Esq., Supdt., Eastern Coal Co., Ltd. (Mackinnon, Mackenzie & Co.).
E. S. Bennertz, Esq., Supdt., Kusunda and Mayadik Co., Ltd. (Martin & Co.).
R. Bathgate, Esq., East Indian Coal Co. Ltd. (Jardine, Skinner & Co.). -

J. Kean, Esq., Raniganj Coal Association, Ltd.

D. Brown, Esq. (Kilburn & Co.). )

C. Navin, Esq., Supdt., Equitable Coal Co., Ltd. {Macneill & Co.).

F. Owen, Esq,, ditto ditto,
G. Miller, Esq., ditto ditto.
Dr. O’Connor, ditto ditto.

P. Keelan, Esq., Katras-Jherria Ceal Co. (Andrew Yule & Co.).
F. Agabeg, Esq. (Apcar & Co.).
Glen George, Esq., Supdt., Bengal Coal Co., Ltd. (Andrew Yule & Co.).

The unanimous opinion of these gentlemen representing the weight of
opinion of the whole coal fields is detailed in paragraph 203,
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A. G, Wright, Esq., Director of Public Instruction.

84. We were associated with Mr. A. G. Wright, Director of Public Instruc-

tion, who kindly arranged for us to see all employers of labour available and
other gentlemen interested in technical education. We also had the honour
of being received by the Hon’ble Mr. Crump, Officiating Chief Commissioner
of the Central Provinces. Mr. Wright stated that technical education in the
Central Provinces was in its infancy and the opportunities for employ-
ment were few.

« At present an engineering school was being built which would be attached
to the science college. The aim would be a school in two departments, one
civil engineering teaching up to the overseer standard, a class of men for which
there is likely to be a considerable demand, and the other mechanical engineer-
ing, which would chiefly cater for turning out mechanical engineers for the
ginning and pressing factories which existed, and for such general mechanics
as might be wanted by the agricultural industry. The idea was to start this
branch with an open mind and to develop it as circumstances might show that
the nature of employment existed for the omtput. It was intended as a start to
complete the training of these students in the Public Works Department
‘Workshops, Nagpuz. ' _'

“ As regards technical scholarships tenable in England, T am entirely opposed
to the present system. It appears to me to exercise no beneficial effect on the
industries concerned. It benefits merely the individuals selected as scholars
inasmuch as they receive a training which is some claim to higher pay on their
return. I have not been able to discover a case where a returned scholar has
introduced any improvement or radical change in an industry. Further, asa
matter of detail, annual selection means less selection.

“T would place the possibility of electing scholars in the hands of local
Governments unconditionally. The basis of election should be (1) that the
selected man should have done practical work in the industry in India of such
kind, and for such a term of years, as would ensure that he had mastered all he
could learn in this country ; (2) that the course of study he proposes to take up
should be such as can and is likely to be applicable to the improvement or
extension of the industry in India, and not merely educative of the indivi-
dual or profitable as an individual qualification for higher pay.”

C. E. Low, Esq., C.I.E., I.CS., Director of Agriculture and Industries.

85. Mr. C. E. Low, C.I1.E, 1.C.S., Director of Agriculture and Industries
siated in an interview that the main industries with which he was specially
acquainted were manganese and coal mining. In the manganese mines, which
were at present surface quarries, there was little opening for employment for
technically—trained Inq.ians,. and the little there was could be met from the
proposed school of engineering.

Y
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The coal mines were too scattered for the formation of night schools, and
any assistance required in other training for this industry must be met frO;n the
proposed school of mines at Asancol. ‘

There was practically no opening for the employment of mechanical or
electrical engineers in the Central Provinces, except in ginning and pressing
factories. This want was being arranged for in the new school of engineeringb
The Empress Mills met their own demand by their apprentice system‘

sMr. Low stated that he considered the present system of State Scholarships to
Europe was unsound, in that they have not turned out men of the kind intend-
ed, the many well known disdvantages of this system outweighing any slight
advantage gained. :

He considered they should be abolished, but if it was desired to continue
them these were desiderata.

(1) Only men should be sent who can see their way to secure employment
on unprovided terms on their return to India.

(2) That men should be sent who had had considerable practical experience
already mfIndl(;m wh;ch, however, would mean that Government would bear the
expense of sending to England the servant of some firm, to i i
the advantage of that firm. Hmprove hinself for
. . He stated that in his opinion technical education would not produce
industries, but it was necessary to educate the minds of Indian gentlemen of
capital in such a way that they would see the advantage of starting industries
technical education following in their wake. Beyond the Empress Mills (run,
by Parsees) ginning factories and some oil mills, there were no other signs of
industrial development in the Central Provinces.

H. M. Hance, Esq., the Indian Manganese Mining Syndicate.
86. Mr. H. M. Hance of the Indian Manganese Mining Syndicate corro-
borated the views expressed by Mr. Low with re > the o

. 3 gard to the openin
employment in manganese industry. ° PoRnes .for

The Government School of Handicraft, Nagpur.

87. Mr. E. E. Cove, Head of the Government School of Handicraft
Nagpur,'exglained the object of that institution which is, however, more con:
nected with industrial than with technical education,

———

- The School of Science, Nagpur.

88. We visited this institution and were shown over by Mr. R. Reckett
the principal. We saw the site of the new school of engineeging. ’

-

Public Works Department Workshops.

89. We were shown round these by Mr. Joyoe, the officer in charge. It is

proposed to do part of the training of students of tl hani
school of engineering in theso WO%kShops. 1e mechanical branch of the

Dr. Laxman Narayan, Proprietor of Manganese Mines, Tile arnd Bﬂck
Manufacturer, Kamptee.

90. He stated there were few openings in the man

_ ! anese mining i :
there' were openings in the Public Works Departmegnt, and ’tll?e1 nginlzidnu;t;i(i
pressing factories. He also stated he did not agree with the principle of sending

Btate scholars to Europe, as there were no openings for these men on their

reburn, and. that for the same reason, the country was not vet ready f .
vanced education in mechanical and electrical engin{aering.' d 7 for ad
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The Central India Mining Company.

. . . - . ‘ d
-91.-Mr. H. D. Loggan of the Central India Mining Company agree
entirely wi}c.h th(;D opinigfs expressed by Mr. Low and Mr. Hance with regard to

the manganese mining industry.

——————

The Berar Victoria Memorial Technical Institute, Amraoti. .

99. This institute is now in the 3rd year of its existence, and was establish-

ed for the education of mechanical engineers up to the standard required for the

i ination, and also for artisan classes.

2nd ?ll‘%ses ?c?ﬁ?cfl %2: eéiirné%at;gudents on the register in the higher class, 1.2
students in their 3rd year, 6 in the 2nd, anfl 4 in the 1st, and only 6 stud.ents in
the artisan class, for which eight scholarsbl.ps are given. The qqahﬁcatmns for
entrance are extremely low, the authorities finding themselvps in many cases
unable to get students who have even pa§sqd the 6th st@n-dard in English. ‘

The courses laid down are, in our opinion, too ambitious for students of this
standard ; the courses in the science section are too extended for the class' of men
it is proposed to educate. If the right class of students can be made available it
is evident that the staff must be considerably strengthened and increased.

The equipment in the physics and chemistry section is inadequate to teach
the elementary portions of this work practically; at present there is no practical

in chemistry.

Workfﬁe equipmgnt in the workshops is good and ample for the present number
of students.

Rao Bahadur Trimbak Rao Sathe, Nagpur.

. present in the Central Provinces the several concerns that are in
needggf éﬁxg]oying men having technical knowledge of the kind taught in the
technical institutes, are cotton spinning and weaving mills, cotton ginning and
baling factories, Municipalities and Government Public Works Department,
which have had to use sfeam power. Some of them, such as cotton spinning
and weaving mills, employ them permanently, and others, such as cotton gin-
ning factories, require them only during the ginning season, which does not last
loneer than 6 months. This again is controlled by the .state of the cotton crop.
As :;'egards the Municipalities such of them as have their water schemes worked
by steam power, employ them, but their naumber is not large. Thus the major-
ity of their employers are owners of cotton spinning mills and of ginning factor-
jes. Taking the present circumstances into consideration the supply of trained
men is not in excess of the demand. I may note here one circumstance respect-
ing the knowledge acquired by those men ; it has been said that they possess
more theoretical than practical knowledge of the work they have to do. Ver
few, if any, have been found able to do_their work with their own hands in the
mechanics’ shop, which is required to_be kept up attached to the up-country
factories, such as of turners, smiths a:nd mould.ers.' _ _

The spinning and weaving mill and ginning factories require properly

trained men to work as jobbers and fitters in their several branches or depart- ’

inning, weaviog, bleaching and dyeing on whose abilities depend the
;;%%zsl'(;fd?ﬁ;?meii of mac%inery who%e parts are in need of being constantly
changed to meet the requirements of the trade, or making correct admixture
of materials required for sizing, bleaching and dyeing operations. At present
they’ do not get properly trained men to do this sort of work. Inall these cases
the quality of the finished articles for the trade depends on that of their prepa-
ratory stages which are in charge of jobbers and fitters. For instance, no yarn
of any count of properly uniform twist and thickness can be produced, unless
laps and silvers supplied for the purpose from the preparatory operations are of

uniform quality.

the SaIuri.leconclusior(il I &g to give a list of men who worked or have been
working in our mill after they had completed their course in the technical in-
stitute. We have at present working in the Pulgaon Spinning and Weaving
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Mill, the following men who have been trained in the Bombay technical insti-
tute :— :

(1) Mr. Narayen Vithal Tamhankar, trained as mechanical engineer, has
been working as spinning master ever since he has been in the
service for more than twelve years.

(2) Mr. G. L. Joshi works as our weaving master. He held a Govern-
ment technical scholarship and was sent to England for
training in the textile industry. He was employed on his return
after having remained there for three years. '

(3) Gajanan Vithal Kane works as an assistant engineer. He finished
his course of the technical institute in December last. He was
our mill scholar at the Bombay Technical Institute.

(4) A. M. Bose has been working as assistant weaving master since his
employment in our mill after the completion of his course in the
Technical Institute.

(5) Raj Gopal Ayangar left the Technical Institute before completion
of his course there. He was first employed as a jobber in the

spinning . department and has now been promoted as assistant
spinning master in the same branch.

The following men were employed in the mill after they had completed
their course in the Bombay Technical Institute but subsequently left our service
and had been employed somewhere else :—

(1) V. T. Pathak got a Bombay Government Scholarship and went to
England for being trained in the textile industry.” He was em-
ployed in our mill as assistant for some time and then weaving
master.

(2) A. P. Patwardhan worked as assistant weaving master in our mill
and then went to England with a Bombay Government Scholar-
ship like V. T. Pathak.

(8) C. Naidu worked as assistant weaving master for some time and
then went to England with the Central Provinces Government
Scholarship. ,

(4) P. M. Tamil worked as assistant weaving master.

(6) 8. K. Padhye was trained as a dyer at the Baroda Kala Bhawan.
He worked in our mill as dyeing master.

(6) N. K. Pille worked as assistant weaving master.

(7) R. 8. Jog worked as Assistant Engineer : was our mill scholar at the
Bombay Technical Institute. -

predv—

The Hon’ble Sir Gangadhar Rao Mahadeo Rao Chitnavis, K.C.I.E.

94. The points referred to me do not cover the whole ground of technical
instruction, the true object of which, in my humble opinion, is and should be
in the present state of the industrial and commercial development of the
country, not so much: the supply of existing demands, as to attract Indian
talent to commerce and industry. For the attainment of this object, it is
necessary that State scholarships for technical and industrial training abroad
should be given to promising young men who can command sufficient capital to
start business on their own account on their return. The production of skilled
servants is, after all, only a subordinate question. Much cannot be done in that
way for the encouragement of indigenous industry. We must attempt some-
thing higher, and infuse an active industrial spirit among the wealthier classes.
The present system whether of State scholarships or of technical education in
India, seeks to train young men in special subjects with a view to supply to
manufacturers qualified servants. Should this principle not be departed from
the result in a few years will be to_ create a numerous and increasing class of
young men, without any high standard of general education, such as could give
them & due sense of proportion and could ensure a balanced mind, with extra-
vagant ideas of their own importance and capabilities. As the field for the utili-
sation of this material will be limited so long as there is not a large expansion
of the industries, there is ground for the apprehension that discontent will follow
any large addition to the class. But once the principle of State education
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is changed and monied classes are inspired with a desire for expert training,
the field for employment even of the former class of young men with m.ore
knowledge than cash will be unlimited, and industrial and commercial activity
will be fostered in a manner which will carry the best guarantee for success and
lasting good. I request you to kindly consider this feature of the question
along with the others that fall within the scope of the enquiry Government has
so considerately ordered, and on which I shall presently record my views. One
consideration will demonstrate the necessity of the adoption of the suggested
principle in this matter of State education in the technical department which,
it must be admitted, is different to that which underlies State education in the
general department. Old records will show that the system of general educa-
tion now prevalent was initiated primarily for the supply of servants for the
Government. The administration could not be carried on wholly with the
help of imported labour. A body of servants‘trained in general subjects of
education in India was therefore a necessity, and for the production of such a
class the money qualification of the recipient of the education was at once
unnecessary and inconvenient. But in the technical department the direct
Government requirements are few, in the employment of the trained scholars
private fields must be exploited to a much larger extent. To prevent disappoint-
ment to help the cause of Indian industrialism the possession of sufficient cash
by the scholar is therefore absolutely necessary.
I now take up your questions in their order—

(1) Even in existing conditions, the field for employment is large if the
exclusiveness of some of the employers is overcome. The railways
and the navigation companies, for instance, provide an increasing
number of berths to men trained in the technics. We have now
about 33,000 miles of railway in India, and the mileage is expand-
ing. This must have a large room for employment if only as
foremen, drivers, fitters, guards, carriage builders and engine makers.
There are very few Indians now employed.! They have not had
their chance in this line. The navigation companies too do not now
employ them, except in the lowest rungs of the service. I do not
see why trained Indians should not be employed in the higher ranks.
Shipbuilding is not undertaken in India, and yet the time will
come when an attempt will have to be made. That is a virgin
field. Government has its own factories, workshops and farms with
large capacity for absorption of trained material. The growing

mills, the business houses, the banks, the engineering firms and a

bost of other special institutions that could be named could employ
for years to come almost all the material turned out by the technical
institutions, either now existing or which may be started in the
course of the next few years. :

(2) The employers want good practical training in their staff, in addition
to theoretical knowledge.

(8) Except the workshops, admission into which is by no means easy, there
is hardly any suitable arrangement now for the importation of
practical knowledge to Indians. The Victoria Jubilee Institute, the
Thomason College, Roorkee, and perhaps the Poona Engineering
College are the only institutions the graduates of which find ready
employment, and can turn out good work. The railway workshops,
where apprentices are admitted, provide employment for the young
men trained in them. There is lack of proper institutions.

(4) More technical institutions should be started, with special departments
for practical training, and principal departments should be added to
the existing institutions. Branches of study which are useful, but not
attempted now, such as mining, metallurgy, glass manufacture,
watch manufacture, shipbuilding and navigation, should be added
to the present cugriculum, and suitable arrungements should be made
for thorough instruction of a practical nature in them. For the
higher branclies of technical and industrial knowledge; provision has
likewise to be made, and technological colleges and research in-
stitutes ought to be gradually established. I had a mind to refer

1 See paragraph 164. The pumber of Indians employed on railways in various capacities runs into very large figares,
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to the attractive, and in my opinion very necessary, subject of
industrial schools, but I feel any remarks I might offer on it would
appear to fall outside the scope of the present enquiry. 1If, how-

ever, you desire to have my views on it, I shall gladly record
them in a futare letter.

Empress Mills.

. 95. We had an interview with Sir Bazonji D. Mehta, Manager, and his son,
Mr. Sorabji B. Mechta, Assistant Manager. This is a group consisiing of five
mills at Nagpur belonging to the Central India Spinning, Weaving, and Manu-
facturing Company, Limited, under the agency of Messrs. Tata, Sons and Com-
pany. Besides this group Messrs. Tata, Sons and Company manage the
Svadeshi Mills at Kurla, and the Advance \ills at Ahmedabad. There are
only four Europeans employed in all these mills.

The Central India Company as well asthe Svadeshi Mills Company have
for some years gone in for a system of apprenticeship on agreement. We give
below particulars of the Central India Company’s system :—

(1) Apprenticeships for University graduates, in spinning and weaving.
The apprenticeship is for five years, during the first three years of
which the apprentice receives a stipend of R50, R75 and R10g,
respectively. If approved he serves for another two years,
apprenticeship on R100 for the fourth year, and R125 for the
fifth year. ’

(2) Ordinary apprenticeship in spinning and weaving for five years,

' during which the stipends are, R20 for the first three years and
a bonus of R100 if approved at the completion of three years’
R30 for the next two ycars. '

(3) Apprenticeship in mechanical engineering ; under this agreement the
apprentice serves for three years on R20 a month and on the
completion of that period is expected to pass the 2nd Class Mech-
anical Engineers’ Hxamination. If successful he is given a
bonus of £200 and R40 a month for two years and R60 for the
remaining three years of his agreement. Besides the terms given
above, special merit in all classes is recognised by the grant of
increased pay or extra bonus,

The number trained from 1877 to 1912 were—

—_— Ordinary, Graduate. Total, -
Total number trained to date . . . . . . . 142 17 159
Number who had left the Company’s service . . . . 87 9 96
Number who remain in the Company’s service at present . . 55 8 63

A record has been kept of the men who left the Company’s service, and a
certain number were doing well in good positions in other mills, whilo a
number had taken up other means of earning their livelihood.

- Sir Bazonji stated that, though he was of the opinion a man well trained in
a technical school and prepared to begin practical apprenticeship in a mill on
the lowest rung of the ladder, would eventually be a better man than an ap-
prentice who had never been to a technieal school, yet his Company would not
take men from technical schools. The reason being that the student on leaving
a technical school after three or four years’ education, expected a much higher
salary than the R30 the Company gave to their apprentices. If this was
granted it would dissatisfy their own apprentices, aud further the student from
the technical school was not nearly so valuable to the Company at that time
as their own apprentices who gain more extensive practical experience of
ma,chinery and men employed in the special branch of their training.

Note from the Hon’bie Ruo Bahadur R. N. Mudholkar.

96. I have understood the ohject of your inquiry to be to find out what kind
of technical education is in demand in the different provinces and parts of
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TIndia and as such in need of provision, the answer to this depending upon the
industries existing and carried on there, the methods,_ appliances and processes
adopted therefore and the scale on which the operations are copducted in the
different establishments. What I have stated in my note submitted the other
day gives a general statement of my views as to the qualifications which the
overseers and superior workmen in the establishments carrying on the various
industries cught to possess, and for the supply of which suitable instructional
institutions should be provided. I take it that what you want me to do is to
specify with greater particularity and definiteness what I would like to see
done in the different provinces. With all my materials and books of reference
at Amraoti and the difficulty of getting any of the latter here I fear my
suggestions will be very imperfect. I still, however, venture upon the task.
I shall take my own sub-province of Berar and the Central Provinces first
and then briefly touch the xequirements of the other provinces.

In Berar there are some three hundred and odd factories, by far the
largest number of which are engaged in ginning or pressing cotton. There are
three spinning and weaving mills and six oil extracting and refining mills.
The Boiler Inspection Act and the rules thereunder make imperative the
possession of a certificate of competency by the person in charge of a steam
boiler or other prime-mover. This requirement existing in the Bombay
Presidency has conduced to no small extent to the considerable advance of
mechanical engineering and other departments connected with industrial pur-
suits which is noticeable in that Presidency. It also accounts for the greater
satisfactory working of the factories there than of similar ones in provinces
like Bengal where no like requirements about qualifications are laid down.
For the more effective, economical and profitable working of these factories,
for the improvement and advancement of the industries even better types of
men are wanted. TFirst of all the rule under which alone apprentices and
journeymen mechanics are allowed to appear for the certificate examinations
ought to be rigorously enforced, secondly, the period of qualifying apprenticeship
should not be less than five years, and, lastly, there should be a real testing
examination in the theory and principles of the different subjects.! At present
men who have worked as oilmen or fitters in a ginning or pressing facto
manage to get admissions to the examinations under the Boiler Acts, and this
is as rife in Bombay as elsewhere. I would prefer that admission to the
examination for Engineer’s certificates be confined only to students of a * recog-
nised institution, ” the courses of instruction, theoretical and practical, in which,
should be raised and extended over four years. If the practice of admitting
apprentices or journeymen mechanicsis to be continued then as I have said,
the rule ought to be strictly enforced and none admitted who were not employ-
ed whole-time in making or repairing of engines and boilers. The workshops
of the “recognised institutions” ought to be far better equipped than at
present, and greater time and attention must be given to the practice therein.

The Institute at Amraoli should be strengthened so as to have one Pro-
fessor from England. There should be a special Deputy Superintendent for the
workshop, the equipment of which should include specimens of gas and oil
engines and of ginning and pressing plants.

A similar institution should be provided at Jubbulpore for the northern part
of the Central Provinces.

For the textile industries there should be a school at Nagpur giving train-
ing in spinning, weaving, sizing, bleaching and dyeing. Provision for instruce
tion in hand-loom weaving will, T understand, be made in the school of handi-
crafts at Nagpur.

For the chemical industries there should be classes in Applied Chemistry
attached to the Victoria Ccllege of Science at Nagpur for giving instruction in
the extraction of oil by modern methods from linseed, cottonseed, tilseed,
saffronseed, etc., in the refinement of the same and in the preparation of boiled
linseed oil, paints, varnishes and candles. -

There should be also a class for giving instruction in tanning and the
manufacture of superior leather. i

The Victoria College at Nagpur must be developed into a more practical
institution in regard to other chemical industries also. The Lonar lake in
the Buldana District is not utilised as it deserves to be, simply because modern

! See paragraph 195,

¢
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science is not applied to the proper treatment of its products. In the Dahi-

. handa Pargana of the Akola District salt was obtained from wells. The

unutilised resources of that tract can be turned to account by the help of

istry. .
c]wm]."or };uch of the students of the Nagpur Engineering College as desire to go
in for constructional railway engineering arrangements should bq made Wi!:h
the Bengal-Nagpur and Great Indian Peninsula Railway authorities to obtain
facilities for practical coursesin the construction and maintenance of permanent-
Waysfﬁ‘a,cilities ‘for the students of the Amraoti Institute and of thfa prop(?sed
Jubbulpore Institute for the study of the special feature of locomotive engines
and of their working should be provjded at the locomotive shed at Badnera and
the workshop at Jubbulpore respectively. .

In regard to the institutions required for the higher and more advanced
courses in the departments mentioned above, the Central Provinces and Berar
will for long have to depend upon the superior institutions recommended in m;
note. I would request your perusal of it and would beg to point out that it
contains matter which did not find a place in my note lald. before the Allahabad
Conference. I make the following supplementary suggestions.

The College of Science which would be established at Bombay from the
munificent and princely donations made by Sir Chinubhai Madhaoji, .Slr
Karimbhai Tbrahim, and Sir Jacob Sassoon, should have a many sided practical
character suited to the advancement of industries of Western and Central India
dependant upon the application of chemistry. The tanning and leather in-
dustry, paper-making, the oil industry and those connected with if, and animal
fats have achieved a fair measure of success, while that of the textile 1qdustrles
is beyond question. Institutions supplying the knowledge needed in these

industries will be only meeting a long-felt demand. It is essential, however,
that the practical training is of the kind which was afforded in the Madras
Government Leather Factory which was carried on under Mr. Chatterton till

+ last year.
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Messrs. Currimbhoy Ebrahim & Co.

. 97. This company controls five mills. We had an interview with
Mr. Ahmadbhoy Currimbhoy, the Hon’ble Mr. Fazalbhoy Currimbhoy, Agvglt,
at which the following gentlemen were present :—Mr. M. M. Fakira, Superin-
tendent ; Mr. D. F. Batliwala, Manager; Mr. T. Waits, Carder and Spinuer;

Mr. J. W. Sankey, Weavino N[aster; and M T, T lor A o ’
Currimbhoy Mills. ° r aylor, Manager, the

_ Mr. Fazalbhoy was of the opinion that students must undergo an appren-
ticeship after a college course if they are to be of any use. Their firm would
take apprentices both in engineering and textile departments on a living

wage. These gentlemen sconted the idea that jobbers ruled the mills, but
considered an afternoon class for jobbers would be an excellent idea,

Messrs. Finlay & Co.

98. This firm controls the Swan and Finlay Mills. We had an intervi
with Mr. J . Simons, one of the managers of James Finlay & Co., Limi‘cedr v;ivg
Mzr. Goodwin, the manager of the Swan Mills, -

They considered that it would be  good scheme to place apprentices in

‘mills after completing their course at a technical institute, provided they were

prepared to come, not as extra hands simply to look round, butto take any
place temporarily vacant, and do whatever work they were told. They were
very much in favour of an afternoon school for jobbers, and Mr. Goodwin
considered if this could be successfully established, the general feeling of an-
tagonism shown by jobbers to technically-trained apprentices, would probably

die down once the jobbers began to realise the advantages of i
as practical training. 8 ages of theoretical as well

Messrs. Khatao Makanji & Co.

99. This firm controls two mills. We interviewed Mr. Goverdhand
and Mr. R, A, Tarkhad, the manager of the Khatao Makanji Spilfgilfllgmaf;g
Weaving Company, Limited. These gentlemen were very much in favour of a
system of apprenticing technical students to mills, on a living wage, for at least
two years. They stated they were much in want of well-trained men, but con-
sidered that technical courses should not only ke restricted to one branch, such

’
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ag either spimiing or weaving, but men should also further specialise either for
carding or for spinning. They were doubtful about the advantage of an after-
noon school for jobbers but would gladly give it a chance. -

Mr. Goverdhandas Khatao thought that there were not at present openings

- for men with higher technical training in mechanical, electrical or textile

engineering, but considered there would be, diréetly engineering manufacture
was introduced into India, an enterprise he was very anxious to see started.

Mr. John Wallace, C.E.

100. We interviewed Mr. John Wallace, C.E., Editor of the Indian Textile
Jowrnal, an engineer of long and varied experience, who has been actively
interested for many years in technical education. He indicated defects in the
methods of education followed in some of the small schools he had inspected.

Mr. Wallace stated that the influence of the instruction imparted to trade
students in the technical schools in India has not yet reached the working
class. Even in Bombay during the last twenty years no improvement is
observable in the methods or workmanship of the building and allied trades.
A more direct method of instruction is needed. In proof of this he referred to
the training of men and boys in the railway, dockyard and other workshops by

' European foremen on a non-literate basis and in vernacular, which has greatly

increased the wage value of the work-people.

. _He advocated the training of a special branch of native instructors in
handicraft for primary schools; the instruction to be on a non-literate basis and
to deal only with the essential things pertaining to the prospective work of the -
pupils. For example, a year’s special course should qualify a young carpenter
to be an' instructor in handicraft. All these instructors should be selected
tradesmen who huve practised a craft. The experience of many years has
shown that four-fifths of the children who have been taught reading and writing
forget it completely, having wasted the time of study that might have been
better employed in learning useful things.

The instructor in handicraft, once trained, would always be a teacher
whether he remained in a school or reverted to the workshop, and the money
spent in his training would go further than if spentin any more elaborate
course. A village school may be built of the same materials as the houses of
the inhabitants only with more attention to lighting, ventilation and drainage.
The open competition of foreign industries with those of India raises the im-
provement in efficiency of the Indian craftsman to the most important position
in the educational scheme of the Indian Government.

Mr. Wallace also stated that the sending of Indian students abroad for the
study of trades is of very doubtful value. '

They sometimes work hard and gain many prizes, but only a small amount
of their training has a money value here, and most of them would have done

~ better to remain in India working and studying under local conditions. It is

still true that the most highly paid mill managers in India are men who have

obtained all their.experience in this country.

Every year as industries extend, there is less need for study abroad, and if
foreign study is considered necessary the student should have a good basis of
Indian experience to start with, so as to correctly appreciate the novelties he

., encounters abroad.

—————

Sir Sassoon David and C'ompa/ny.

101. This Company controls the Standard Mills, David Mills No. 1 and No. 2.
and the Dawn Mills. We had an interview with SirSassoon David. Hestated
that he had always taken men from technical institutions into his mills, but con-
sidered a properly arranged scheme to apprentice studentsout in mills after their

~-institute course would be likely to turn out a better class of men, and he would
" #p anything in his power to encourage it. There was a small opening for men.

Jin industrial chemistry, but very few men were required and the

K

| et 'tlonwa.s generally poor. He did not think an afternoon claes for®
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jobbers would be of much value, but he thought it might be tried as an experi- -

ment. In his opinion there was no opening at present in India for men with
a higher technical education. :

Messrs. Bradbury & Co.

102. This firm controls the Colaba Land and Mills Co. and the New Great
Eastern Spinning and Manufacturing Co. We had an interview with
Mr. Bradbury and Mr. Knowles. Mr. Bradbury states he had tried many
students from technical institutes in his mills. He found in the past they
were unsatisfactory, as they would not stick to their work and obey orders, and
rather disorganised the mill. He considered some apprentice scheme would be
very satisfactory if the institute retained a tight hold over the students when
they were apprenticed. Mr. Bradbury thought afternoon classes for jobbers
might be useful, but was very doubtful on this point. The best jobbers were
those called “Jorekamwalahs” who worked themselves up from erecting new
machinery and repairing old machinery.

Bombay Electric Supply and Tramways Company.

103. We had an interview with Mr. Remington, the Managing Director, at
which Mr. Moberly and Mr. Baker were also present. These gentlemen stated
they had taken on men from the technical schools in the Presidency, and with
a few exceptions, found them unsatisfactory; their training and knowledge
seemed deficient. They had many posts in their company for which they had

 great trouble in finding good men, but unless they could get an improved type
of- student, who was ready to work and do what he was told they would

prefer not to take them. If they could get the class of men they wanted, -

they would gladly give them a few apprenticeships.

Messrs. Marstand, Price & Co.

104. This firm is largely engaged in constructional engineering in reinforced
concrete. We had an interview with both Mr. Marsland and Mr. “Price.
These gentlemen stated they had to get Europeans out from England to super-
vise their work as they found they could not trust Indians asa rule, though
they had two excellent trustworthy men. They had found that the licentiates
of Civil Engineering they had had under them were conceited men, who
thought they knew everything, quarrelled with men and contractors, and were
most unsatisfactory. From a commercial point of view their training was
quite wrong, and they now preferred to train their own men.

—————

Bombay Steam Navigation Company (Messrs. Killick, Nixon
d Co.).

105. We interviewed the Superintendent, Mr. Conry, who stated they fook
a good many apprentices for five years, paying them four annas a day for the

first year and increasing by two annas every year. He would be very glad to

" give apprentices from technical schools a trial if they would come at 10 annas
a day, {he rate paid to fourth year apprentices.

The British India Steam Navigation Company
(Messrs. Mackinnon, Mackenzie & Co.). -

106. We had an interview with Mr. Phillips who stated there were no poéts

for Indians on their steamers. The shops are well adapted for training appren-.

tices, but a suggestion that Mr. Phillips should assist technical education by
granting apprenticeships on living wages to a few Indians trained at technical

institutions, was met with an emphatic declaration that he would not do a'ny-’: |

‘thing whatever to assist or take any men,
]
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Note from Myr. Phillips.

I am afraid I was rather under a mistaken idea as to the bearings of the
question Lt.-Col. E. H. deV. Atkinson and yourself called to discuss the other
day, and wasnot aware that it dealt with apprentices only and not journeymen
or full-fledged engineers.

As you may know, our sea-going engineers are all Europeans mostly
engaged at home, and of course there would be no possibility of employing any
others in this capacity.

. We take on local apprentices or improvers in the workshop here when
there are vacancies for such.

Messrs. Oster & Co.s Bombay.

107. The electrical engineer to the Company said he was taking on techni-
cally-trained students at present, and generally speaking, had found them satisfac-
tory, and he would continue to engage them as opportunity offered. In man
instances these men took charge of the working of small plants with satisfactory
rosults,

He expressed the opinion that the average student (Indian or other-
wise) found that most of the ordinary theoretical and laboratory courses in

~ technical colleges, were of little use to him in the actual every-day work

of an electrical engineer’s and contractor’s business. The student who went
straight away into a designing office, or as assistant to a professor engaged
on research work, would find the training most useful. Openings of this sort; -
however, for the Indian student were practically #il at the present time, and
hence the syllabus for Indian students should be drawn up on a more practical
line than that to be found in the home colleges, where the student had also
the advantage of passing into large manufacturing works at the close of his
studies. :

The Madhowji Dharamsi Manufacturing Company.

108. This Company controls the Madhowji Dharamsi Mills. ‘We had an
interview with Mr. Goculdas Madhowji and Mr. Ashworth, weaving master

~ of the mills. Mr. Goculdas stated that they had not a very happy experience

with students from "technical institutions, but though they were not at all
hopeful would give a trial to apprentices. Mr. Goculdas did n_ot think after-
noon classes for jobbers would do any good, and although he did not seem to
think much good could come to the mill industry through technical education,
he considered there was no opening at all for highly technically-trained men.

The Emperor Edward Spinning and Weaving Co., Bombay.

109. This firm controls the Emperor Edward Mills. We had an interview
with Mr. C. D. Panday, Manager of the mill. Mr. Panday was very much in °
favour of students from technical institutes being apprenticed to mills for two
years on a living wage, no certificate to be granted till this apprenticeship was
satisfactorily completed. It is doubtful whether the mill owners would be
inclined to give even a living wage.

Mr. Panday considered there was a great need for an institution for the
benefit of managers, spinners, weavers and engineers employed in the cotton

" 'mills in Bombay for the spread of scientific knowledge and the exchange of

‘views. The Bombay Textile and Engineering Association should be the
nucleus for such an institution. Closer touch was required between the fore-
men actually in service and the students of the Bombay Technical Institute
‘and to ensure this the buildings of the Association should be in close vicinity
of the institutions.- Great apathy was shown by mill owners to the education
of their employees. The sphere of influence of the Association should be to
‘virculate journals, magazines and books bearing on the textile and engineerin
industries in their varied branches, to arrange for lectures on tfextile am

gineering matters in their scientific and commercial aspects, and to hold .
evening classes for teaching students desirous of attending. o
B - - : v ¥

-
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Associations like the Bombay Textile and Engineering Association should
be encouraged in all large centres of industries, particularly where technical
schools and colleges are in existence. This would enable the students to come

in daily touch with those in practice and tend to improve their future
prospects.

Messrs. C. N. Wadia & Co.

110. This firm controls the Century Spinning and Manufacturing Company.
We had an interview with Mr. C. Wadia, who is the son of Mr. N. N. Wadia,
C.1.E., the founder of the Bombay Jubilee Technical Institute, who acted for
three months as Honorary Secretary many yearsago. Mr. Wadia stated he had
considerable experience of Indians from technical institutions and found their
great faults were that they would ‘not work the long mill hours, they were
undisciplined, and would not do real hard work, though some showed consider-
able ability. Mr. Wadia considered the comparatively short hours of work
'put in at a technical institute had a softening effect on students from which
they never recovered. The hours should be much longer, as the present hours
tended to entirely unfit them for factory life afterwards.

Hp contended ?ha,t the only salvation for the country, as far as technical
educatmp was considered, was to carry technical education on at the same time
as practical work. As night schools were impossible in India half the day
should be spent in the mills and half in_the school. This scheme also presented

great difficulties, but as far as his mills were concerned he approved of an

.afternoqn school, and would .send men from his mills, and thought several other
companies who were really in earnest about technical education would do the
same.

The next best system he considered was to apprentice out men from
technical institutions on a living wage for two years, giving no certificate till
this apprenticeship was satisfactorily concluded. He considered the technical
institutes should carry out entirely separate courses in spinning and weaving
and would even further sub-divide into carding and spinning, preparing and

‘weaving. Mr. Wadia considered that technical institutions should test the
character of their students and discard men who  were unlikely to work hard
and etick to their work. There was, in his opinion, only an infinitesimal open-
ing for men chemically trained in bleaching and dyeing, as all experimental

work was carried out by experts in the laboratories of the suppliers in Bombay,
Mr. Wadia did not consider there was any A y

: der th opening at present for the employ-
ment of men with engineering degrees in mechanical, electrical or textile
.engineering,

Note from Captain Walter Lumsden, C.V.0., R.N., Director of
Royal Indian Marine.

N lllt. W[ifth r(:lffrelfxﬁ to your interview of 23rd February 1912, I have the
onour to offer the following remarks with regard to th
technically-trained Indians. ° gorc fo the employment of
Experience gained in this Dockyard, from the employment of students
who have completed a four years' course at one of the technical institutes

in India, goes to show that, as practical workmen. th )
with an apprentice who has serve%. bis " here) or 8t 5 gaabte
engineering shop ; and this is to be expected, as a student at the Victoria
Jubilee Institute would only put in as many hours at practical work, during
his full course, as an apprentice here would do in one year, as the latter
usually completes five years, before considering himself a journeyman, while
ﬁgﬁ?ﬁgﬂ;ﬁt th:hstudents gtam more general knowledge in the theory.of
) an the apprentice outside, the 1 :
'Of %arly omploymont agpa e , the latter has a far better chance
student’s

making,” “ moulding,” “smith’s wor

k,” “¢ i Ine 6 o :
and testing.” urning and machine work,” * fitting

At present there are employed in the engineering factory of this Dock ’
two students from Pooua and three students fg;:)lm Bo%nbay. Fy OTERR Do yar@

time either here or at a general ‘

; he has been taught one trade, while the .
course embraces “general use of wood-turning tools,” *pattern-
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They are willing and making good progress at their work, but as wage-
earning mechanics, they cannot be compared with apprentices turned out here.
The Poona students receive Rl per day in consideration of their leaving
their own district, a fair wage would be 8 to 12 annas.

At a recent examination, held under the Bombay Boiler Commission, for
8rd Class Engineer certificates, several students presented themselves for
examination and failed to qualify, the failure in each case was in practical
knowledge of a most elementary character ; apprentices trained here usually
pass this examination at the first attempt. . _

What is required in the Government dockyards, mills, railway shops and
general engineering works in India are skilled workmen—the posts of foremen,
managers and technical teachers are few. I am of opinion that the institutes
would find a better outlet for their students were they instructed more on the
lines of apprentices in the home Dockyards. An apprentice starts work in the
shops between the age of 14 or 16 attending the Dockyard schools, two after-
noons and three evenings in each week, and for the rest of the time works the

 same hours as an ordinary mechanic. At the end of the first year the youths

who show sufficient progress at school are allowed to continue attending for
two years and similarly for a third year ; a small percentage who show excep-
tional ability continue at school for the full five years. Few, if any, of these
apprentices find difficulty in obtaining employment when their five years are
completed, either with private firms or in Government service.

If a student from a technical institute after four years were to engage
himself as an Improver in the Government Dockyards, Port Trust Workshops,
Arsenals or a good general engineer work or railway shop for two years, I
think he would be in a position to hold his own for employment in the skilled
labour market.

. A scheme is now being tried by Government for the employment of
native artificers in the Royal Indian Marine for service afloat. If adopted, -
they would commence on R60 per mensem with rations, with a prospect of
reaching R150, and at the same’ timeenjoy the benefits of leave and pension
rules.

There is no reason why students after working as suggested should not

_fill these posts.

\

Note by the Hon'ble Mr. H. V. Kemball, Joint Secretary to
Government; Bombay. ‘ -

_ 112. Ttis not quite correct to say that I have found difficulty in getting good
men to take charge of small pumping plants. Ihave inspected many installations
of pumping plant for town water-supplies, but the only efficient engineer I found
was the man at Hyderabad, Sind.” I have not carefully inspected the plant at
Sholapur. When I” was there I had a very limited time at my disposal
and was more interested in other questions connected with the water-supply.
But I saw nothing which would lead me to think that the engineer in charge
of the plant wasnot competent. The other men I saw were not competent
as their plant showed. _ . o
I was only a short time in the post of Sanitary Engineer, and the engineers in
charge of the pumping plant were appointed by the Municipalities and not by me,
I got Government to accept the principle that, where Government assistance had
been given to the installation of the water-supply, Government had a right to
insist on efficient working. I then considered how it might be possible to get
an efficient staff to take charge of the pumping plant snd arranged for the
inspection of the plant by a competent mechanical engineer. I was advised

~ that the men in charge were almost all incompetent, that the men from the

technical colleges were not to be trusted in charge of plant. I understood
that there is a great opening for power-plant in this Presidency, and that the

. men in charge of such as exist are not satisfactory. I was advised thatit was
" - impossible to turn out competent men for the purpose I had in view without .

apprenticeship or training in commercial shops, that pump manufacturing shops

were preferabls, -but-that any commercial shops would suffice, and that there
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would be much difficulty in inducing commercial firms in Bombay to take
apprentices. I asked one firm and did not receive much encouragement.

I then induced Government to apply to the Secretary of State for the
services of a competent and able mechanical engineer, with two objects—to
inspect working plant and ensure that they should be worked efficiently, and
to advise in the training of competent men to take charge of the plant, i.e., the
training of competent mechanical engineers. This necessarily included the
apprenticeship in commercial workshops in Bombay, and I did not think fit to
take further steps in forcing this apprenticeship until the arrival of the expert
adviser. I was convinced of the necessity for this”apprenticeship, and was
very pleased to hear of the excellent work do_ne in j:hls line .by Lieut.-
Colonel Atkinson. I prefer to leave this question until the arrival of the
expert adviser of whom I have spoken. I would prefer that no time-
should be lost, and will be glad to assist to the extent of my power,

I further said that it was essential that the pumping plant should be
economically worked, because the assistance given by Government was calcu-
lated at the amount necessary to supplement the resources of the Municipality,
and any shortening of the life of the plant, or increased cost of working,
vitiated that calculation and tended to deter Municipalities from taking up
sanitary works. The importance of this justified, in my opinion, the payment
of very considerable salaries to competent men, who should preferably be
Indians.

I wish to say emphatically that I appreciate highly the work which has
been done by Lieut.-Colonel Atkinson in the line which I have been led to
consider essential, that I will do my best to assist any attempts at similar work
in this Presidency, and that I hope to be better able to assist when our mecha-
nical engineer arrives from England.

I gave my opinion, that the upper and lower subordinates in this Presi-
dency are good men, and that T had no fault -to find with their training. I
believe it to be impossible to give in schools all the practical training that is
wanted. I maintain, that all that can be done in schools, is to teach the boys
how and where to learn, to observe, to think, and to rely on themselves. The
rest, and not the least important part of the training, must be done by the boys
themselves and the men they work under. In my experience the boys who are
Placed under good men turn out good men. I fully agree with Mr. Hill that

a good practical leveller must have hLad practice as well as, and after, school
teaching. :

.
1

Messrs. Greaves, Cotton & Co.

113. 'We interviewed Mr. Herbert Greaves, the Managing Agent, Mr._Shep-, ’

pard, the Superintendent,and Mr. Broadley, the Superintending Engineer.
There are large cotton mills in the compound employing some 10,000 men. Mr.
Sheppard and Mr. Broadley were of the opinion that techmical education was.a
mistake, any man once technically educated got & bone in his back that he
would not stoop to dirty work. In their opinion a practical man could only be
turned out by working in a mill, picking up what education might be neces-
sary in a night school, though they owned that this system was impossible in this
country. Mr. Sheppard was of the opinion a man should be trained either in

sE;nning or weaving, but not in both. ~Mr. Greaves, however, was of the opinion
t

tfor good men technically educated, if they were ready to doan apprenticeship
on a living wage after their technical school education, there were numerous
openings and promised that trial should be given to such men. It seems,
however, that it would not be wise to send apprentices to these mills while the
actual gentlemen in charge are so antagonistic to technical education, however
sympathetic the attitude of the Managing Agent may be. '

D e ]

. Note from the Manager and 'Eng'tneer to Messrs. Greaves, Cotton & Co.
~ 'With reference to the notes taken by Lieutenant-Colonel E. H. deV.

Atkinson, R.E., and Tom 8. Dawson, Hsq., J.P., at the recent interview we.. " .
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ith them, we beg to state we are not antagonistic to technical education
&a%h?:i]n:e these gentlgemen would have you believe. 'What we objected to was
having to pay apprentices a living wage whilst learning the practical part of
the trade. Our opinion is that the practical and technical should, if possible,
be learnt at the same time, that is, practical learnt at work during the day
and technical in the evening after work, but as these gentlemen say this is
impossible (we did not say so), then the practical part should be taken first
and the technical after, for if the technical be taken first, the majority of boys
who are then anywhere between 18 and 21 years of age, have a great 1’dea 1())f
their own importance, and in some cases think they know all there is to be
learned, and when they come to the 'px.'actlcal part imagine it lowers their
dignity having to soil their hands, and this is what was meant (and We”sa.ld 80
at the time) that some technical students have * a bone in their back ” and do
not like doing dirty work. A student leaving school at 21 years of age and
over does not like junior work because he thinks he is a full-blown journeyman
having got a school certificate.

se of a student going in for engineering he works in a mill or
Workiﬁo?efc(:: twelve monthg an% is then entitled to sit for the second class
Boiler Act certificate : if he passes he seeks more remunerative employment..
I am sure these gentlemen will admit that it is not possible for these stu@entg:
to learn the practicsl side of their trade in twelve months, yet they are entitle
to take charge of engines and boilers—do you wonder which class of men
employers prefer ?

To show there must be some mistake about our being antagonistic we
have at present in our mills eight youths, six from the technical school, Bom-
bay, one from Roorkee school, and another ,a Mahomedan, who has got certifi-
cates from both the Manchester and Blackburn technical schools. These-
young men are working in our mills, yet when asked the practical side of their
work they are lost. 'We gave Mr. Greaves a test of this, bringing the youth
from Roorkee into the office and when asked a few practical questions, in fact
the very rudiments of cotton-spinning, he did not know them. You saw the
only question he could answer was the direction of motion of cylinder and-
doffer. Now thisboy was three years at Roorkee and holds a City Guilds certi-
ficate, was recommended to us by Mr. Cullen, a late member of the staff, at

~ the above school. Of course, they are fairly well up in theory and do know the

three R’s that is why-they are employed by us—Jobbers and Muccadums are

_excellent practical men, but do not know calculations, etec. If Government

followed our opinior, by holding the classes at night to give the student a chance
in practical work at mills during the day, and our muccadums and work-people
a chance of learning theory, calculation and English at night, it would benefit

both the technical students and the mill owners.

Messrs. G. Gahagan & Co.

114. We interviewed Mr. G. Gahagan, the senior partner, a.x%d Mr. G. 'W.
Maurray, the manager. Both these gent.;lemen' were of the opinion that tlgere were
many openings for suitably trained Indians, and they would be glad to givea trial
to some of these men and pay them a reasonable wage. They were both certain
that men with technical training would in the long run prove most valuable,

- Mr. Murray spoke of his difficulty in obtaining draftsmen, and said that a
manlgho tlgok yupI:chi:s; work seriously would have no difficulty in getting work
at R120 or R150 per month. .

i

Messrs. Garlick & Co.

-:\ | . We interviewed the manager who stated that they took apprentices in:
theirl\%rirks zfnld.n did not find many of these satisfactory, the difficulty being that.

_afte ing a few months these apprentices left them and got employment
‘mﬂg{@%ﬁy would be glad to have apprentices who had been technically:

trained, and pay them the same wages as they started their ordinary apprentices’

' On, Biz;-annas 4 per day. The manager stated that although tgchmcally-trainei :

/
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men would be worth more than this, without sanction from his directors
he could not increase this sum. There does not appear to be much opening for
students with this firm. .

———

e

Messrs. S8ir V. Thakersey & Co.

116. This firm are agents for four mills. We had an interview at which
the following gentlemen were present :—Sorabji D. Ghaswalla, Esq., Weaving
Master ; Pirojshah K. Mistry, Esq., Weaving Master; Khurshedji H. Bharucha,
Esq., Weaving Master; Dadabhai R. Madan, Esq.,. Spinning and.Cardmg
Master; Mr. Dixon, Spinning and Carding Master; Dinshaw M. Hakim, Esg,,
Spinning and Carding Master; M. M. Mehta, Esq., Engineer; HormaSJ.} N.
Gotla, Esq, Engineer; Darabshah B. Mehta, Esq., Engineer; Manaji H.
Kudwa, ‘Esq., Weaving Master; G. Sutherland, Esq., Indian Mill; and W. G,
Allanson Esq., Indian Mill.

A certain number of these gentlemen were antagonistic to technical educa-
tion in the mill industry, considering that men who were at practical work in
the mills should pick up their theoretical training side by side with it, They,
however, considered night schools impossiblé in India. In their experience men
from technical institutes would not take off their coats and work. If, however,
students were sent from a technical school who would come for a two years’
apprenticeship, and be ready not only to do any work.given them but to con-.
form to mill hours, they considered they would turn out valuable men, and
would be prepared to give them apprenticeships. Training in a téchnical
school should be confined either to spinning or to weaving and the two courses
should not be combined. .

. There were no openings at present for more highly educated men. Sir
Vithaldas Thakersey was of the opinion that an appreuticeship of at least two
years was absolutely necessary ; and further, that not only should the technical
school not grant any certificate till this was completed, but should hold an

examination at the end of the apprenticeship to ensure that the apprentice kept
up his theoretical work. _

Messrs, David Sassoon & Co., Ltd.

117. 'We had an interview with Mr. Aspden, who superintends two cotton
mills and one silk mill. ‘
In Mr. Aspden’s opinion students from technical schools would never got

on in mills even if they were taken on as apprentices after their school careers.
They would not really work and the caste question came in largely. The only
right method was to give theoretical training alongside of the practical work in
the mill. But mills could not do this. The same difficulty arose many years
ago in England where the students from day technical insfitutes were not a
success, and the successful men came from the practical mill workers who'
attended night schools. He, however, owned that these were impossible in
India. In his opinion the jobbers ruled the mills, as labour-supply was a.
difficalty and jobbers could bring workmen; they, as a rule, oﬁjected “to

technically-trained apprentices. The Parsees, however, had a good chanoce in
mills owing to their knowledge of the language, and to the fact that men of

their own race owned many mills. Unless the jobber could be educated there
was little chance of improvement in the ranks of employees. The jobber was,

however, as'a rule, an uneducated man and not fit to attend a technical school,
Mr. Aspden advocated the formation of an afternoon school, where smart
selected jobbers could be sent for theoretical instruction twice & week for:&

couple of hours. - The instruction should be in the vernacular and the: defion

strations be of a practical character. : PR PR iR s
. He was, however, quite prepared to take apprentices, snd vecommended

that at the expiry of fheir apprenticeships they sEould‘ return to their school

for a finishing course, or undergo an examination before being given a final
certificate. This could be arranged by making them bound apprentices,’ and

~
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. e - : Foulties
includ these conditions in their indentures. There were great difficu
;Ecéﬁelzlv%y ot?i,he apprentice returning to his school for a finishing course as
h 1d probably lose his job in the mill. ;

’ W%Er. Xspden )crzonsideredj there were no openings and would not be for
many years for highly technically educated men, but it was most necessary at
present to go slow. He considered State scholarships to England or Amer_lca
absolutely ruined an Indian. In his experience thesq men, on the_n: return,
know little of their work, were mostly useless and too big for any position that
could be offered to them.

Messrs. Morarji Goculdas Spinning & Engineering Co., Lid.

. This Company controls two mills. We interviewed Mr. Baptlsta, one
of thg 1’11r81anagers, ax?d 1\%1‘. ‘Watcha, the General Secretary. Mr. qutlsta consi-
dered an apprenticeship absolutely necessary for a student passing ouf of a
technical institute, and the difficulty was to get mills to give it. Their Com-
pany was always willing to do so. Care should be taken to go into the figures
of employment available. There were about 200 cotton mills in India and from
800 to 1,000 appointments available. For these posts men were recruited from
England, from trained jobbers, from apprentices trained at the mills and from
technical ‘schools, so that the outturn from the latter should be carefully worked

80 as not to overstock the market, '
out There was at present a scarcity of skilled labour, so the jobber was the
most important man in the mill. He got from R60 to R70 a month and
worked 12 hours a day. The educated stud'ent, as arule, did not care .to do
this, and as in Mr. Baptista’s opinion, Indians were fond of easc and did not
really care for the hard work in a mill owing to the long hours and discipline,
they generally turned off into some more cong(?mal WOI:k, 1f they could find
any that would give them a livelihood. He did not think jobbers would take
to afternoon classes as proposed by Mr. Aspden. He considered the courses in
technical schools in spinning and weaving should be absolutely separate, and
a man should take up one and be trained thoroughly in that one branch. .

He did not think the country was yet developed cnough for education of a

ig hnical standard. - »

high ltfx('} Baptista and Mr. Watcha disapproved of men being sent to England
to learn industries. e

T4a (x8:«
The Great Indian Peninsula Railway. N\L

. We had an interview with the officials of this Railway at which
Werelgxisent—Major H. A. L. Hepper, R.E., Agent; Mr. V. D. Bonner, Loco.
Superintendent ; Mr. F. J. Preston, Ghu'af Engmgzer ; Mr. I. W, Stokes, Signal
Engineer; and Mr. A. N. Dixey, Electrical Engineer.

Mr. Preston stated that there were plenty of openings for good men for

e ——

 civil engineering work, particularly for estimaters; he found it difficult to get

n, and his experience with them had not been a satisfactory one.
Iﬁczlgo%(l)g%;nglad to engaﬁg'eP men as opportunity offered, but could not guarantee

nis. _ .
any ?\E)lgogcf&:rtcomplained that technically-trained men had a rooted objec-
tion to work in the majority of instances and wanted a ?‘oo}y to as,s}?t them
when such help was not necessary. He thought that the “ Iniprovers’ ”” scheme
would give a far better result, and would be prepared to take a certain
number of students for such training, but could not guqrantee to employ them
after their training was completed. Mr. Bell agreed with the remarks ma(}e
by Mr. Bonner and would also be agreeable to take Improvers; he also said
that there was great difficulty in obtalmpg draftsmen, who had any originality
of ideas, and if such men could be obtained he would pay them ®120 to R150
per month if they proved satisfactory. /

Mr. Dixey stated he did not want any apprentices of the I ]

and had no work, at present except for fitters. In his opini%ab‘

. ;[ o
. _t .
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taking up work of the character he wanted, i.e., signal engineering, should first
of all do some practical work and then do his technical training.

With regard to the Permanent-way inspectors Mr. Preston said he could
get crowds of men for this work, but admitted they were not of a satisfactory
character ; their principal men came from England, and they must do so for
some time as the average man in this country could not'be depended on to
any great extent for important work. ‘

The question of educating men by the Railway Company themselves was *

discussed, and it was admitted that the efforts they had made in giving techni-
cal training to their apprentices had not been successful, and it was generally
admitted that such training could be carried’out more efficiently in a properly
equipped technical institute. ) )

If a class for training Permanent-way inspectors was started they would
probably nominate their own students who would be sons of their present
emI{l'(I)‘{lZeZuestion of night classes was discussed, and it was considered that
such classes would not be a success in this country.

The opinion of the gentlemen present was that there were absolutely no
openings for the employment of men with a high theoretical training except in
the civil engineering branch.

The Bombay, Baroda and Central India Railway.

120. We had an interview with the officers of this Railway, vie.—
Mr. R. Woollcombe, Agent; Mr. R, Todd, Deputy Agent; Mr. F. J. Page,

Loco. Superintendent; Mr. R. E. Pigott, C.I.E, Chief Electrical Engineer;
and Mr. W, H. Wolff, Chief Engineer.

Mr. Page stated that he did not require men with a very high technical
training asit was found that they were not generally prepared to stick to the work
demanded of them. What they did require was good fitters with elementary
technical knowledge who would be content to work themselves up to the posi-

tion of chargemen when they could command a salary of R210 a month in the -

case of Huropeans, and B105 in the case of Parsees, Goanese and other Indians.

At present the technical institutions were not turning out the men the
wanted as they had no openings for men with a high grade of technical edu-
cation. They would be willing to take men on the lines of the Improver
Class” suggested, but would not guarantee to employ them after their training
was completed. :

He suggested that elementary classes should be started for the railway ap-
prentices, such classes to run side by side with the workshop training.

Mzr. Pigott stated that he was employing about a dozen students who had
been trained in electrical engineering. At the start, these men all said the
knew everything but after they had disabused their minds of this idea and had
been on probation for from nine months to a year, they showed promise of mak-
ing good telegraph and block maintenance inspectors. Mr. Pigott said the
students would be much more useful to him if they had been instrneted in <
telegraphy and telephony, and know how to signal at the rate of 16 words a
minute. He promised to discuss the matter further with the Principal of the
Victoria Jubilee Technical Institute.

Raipur Manufacturing Company, Ahmedabad.

121. We interviewed Mr. Lalbhai Dalpatbhai, the agent, and the manager
of this mill. :

_ These gentlemen were much in favour of the scheme for giving practical
training to men after their technical course, and promised to help in every way
they could ; both felt sure that the result would be worth the trouble taken.
They had some experience of technically-trained men, and found them rather a
difficulty in the beginning, owing to their desire to simply order, and not to
work themselves, but admitted the men were capable and useful when once
they got into the methods of the mill. They did not think a class for jobbers

LY
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‘would be of any use, but thought it would be a good idea to select the sons of
jobbers for trgining, as these men when educated would be able to fill posts in
the mill, at present occupied by men of a very inferior type as regards technical
knowledge.

’

Ahmedabad Spinning and Weaving Company.

122. We visited the Ahmedabad Spinning and Weaving Company and in-
terviewed the managing agent, Sir Chinabhai Madhowlal, who also controls the
Ahmedabad Ginning and Manufacturing Company.

8ir Chinabhai said that there were many openings for a 1bette'r class of
fitters and erectors, and it was hoped that the Ahmedabad %echnlca.l School
would ultimately turn out a class of men to fill these vacancies. He thought
that the scheme of education at present attempted in this school was far too
ambitious, and was not in accordance with the ideas of training originally
decided on, which were to train men in textile work, with a sufficient knowledge
of engineering, to enable them to do their own erecting and repairs, and also to
train up men as fitters and erectors. He stated that he had as a member of the
Managing Committee, disagreed with the Principal over the syllabus, which
was far too advanced in character for the present staff to carry out, and also that
the equipment in physics and chemistry was not sufficient to do any real work
with.

hat was wanted was a good sound practically educated man, and pro-
videdvzhat men can be turned %ut of the school of this type, he would be glad to
take them on as Improvers in his mills. o .

He also said that the courses of instruction in spinning and weaving should
be kept distinct, and approved of the idea of selecting men from the mills to go
for training to the technical school. ‘ .

His opinion was that no opening for employment of a highly educated man
in mechanical of electrical engineering was at present available, or likely to be
for many years to come.

P4 .

Gujarat Spinning and Weaving Co., Ahmedabad.

123. We visited the Gujarat Spinning and Weaving Coy.’s Agents, Messrs.
Jamabhai Mensukhbai, who also control two other large mills. Mr. H. B,
Hatiram, the manager, stated he had no fault to find with technically-trained
students, except that they lacked the practical knowledge of the mill, they
did well after they had had it. He would be glad to take some students for
training on the apprentice system, and give them all the help possible, and he
felt sure that if the proper type of man could be got, he would amply repay
the mill authorities for any trouble which might have to be taken with them
at the start. He said that the training being given in the Ahmedabad Techni-
cal School was useless, and the character of instructlpn must be altered. He
suggested that if this school confined itself to teaching young men actually
employed in mills who should attend the n}ﬂls for half the day, and. tl;e school
for the remainder, he would send some of his smart men for such tra}mng. In
his opinion the courses in spinning and weaving s}lould bp 'kep_t entlrgly sepa-
rate. He had room for men with a good chemical training in the sizing and
bleaching departments.

Ahmedabad Calico Printing Co. and Jubilee Mills.

1%4. We interviewed Mr. Ambarlal Sarabhai who controls the Ahmedabad
Calico Printing Co. and the Jubilee Mills. .

Mr. Sarabhai stated that there was a great demand for good technically-
trained students, and he would be glad to give employment to such men, there

_ was need for a class of engineers with a better knowledge of fitting and turn-

ing, who would be able to execute their own rqpairs and adjustmentg, and who
would insist on their machinery being kept in a high state of efficiency. He
referred to the Boiler Act examinations, and stated that, in his opinion, this

H2
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examination did not exercise a useful cffect, and suggested that a training
similar to that required for a Board of Trade Marine Engineer’s certificate be
insisted on. So far as his experience was concerned the men trained at the
Kala Bhawan Technical School, Baroda, were of a useless type and incapable
of doing any work such as employers demanded. He said there was a demand
for men with a good training as finishers, dyers, sizers and bleachers, and he
would prefer men who had a sound chemical knowledge as well as a practical
one for this purpose; he had to pay R600 per month for a man to do this
work, and could find employment for several men who had suitable technical
training with some practical work in a mill in addition. He would be glad

to take some Improvers and thought that such men would ultimately turn out
most useful.

The Maneklal Hiralal Spinning & Weaving Co., Ahmedabad.

125. We interviewed the managing agent, who stated that technical educa-

tion should be made as practical as possible, and that students should be made to
work longer hours in the schools, the technical students they had had were
clever enough in their way, but objected to doing any practical work,

He approved of students being sent to mills for their practical work, and
would help in the scheme, but was afraid that mill managers, ete., would not
help much, as they expected to be paid for teaching. He suggested that the
Millowners Association should take wup the matter, because if they were all of
one opinion the managers would be obliged to help. He approved of the

scheme for educating jobbers, and said that the Ahmedabad Technical Institute

was supposed to be traming this class of man.

If a §ch001 for jobbers was started he would have no objection to sendin
some of his men, and suggested giving prizes to encourage them. He theught
there were no openings for the highly trained electrical and mechanical engineer
The manager of this mill had had some training in the Victoria J ubilee
Technical Institute in Bombay and had worked his way up to his present

position, stated that there were 10 or 12 men from this Institut
in good positions in Ahmedabad. nstitute who were all

Technical School, Ahmedabad,

126. This school was instituted to train fitters and jobbers for the textile
industry. It possesses an excellent textile plant, which, however, is spoilt b
the a,bience of some most essential machines. ’ y

The school also possesses an excellent workshop, well adapted -
fitters and jobbers, but the aim of the education givgn has beenpaltergg 23&1 gﬁg
object now is apparently to turn out textile experts and mechanical éngineers
The syllabus is far too ambitious, and the school does not possess the staff ‘or
laboratory equipment, to carry on the syllabus in any way.

No .classes have yet been passed out, but everything points to failure
whereas if the original intentions were adhered to of a textile industrial school,
there is every reason to believe it would be successful. In addition to training’

- textile fitters and jobbers, classes might be held in the vernacular for the

instruction of workmen already efigaged in the industry.

Y

“Tata Sons & Co.

127. Your favour of the 11th instant has been received. W
_ ) . . e are
note regarding our interview on technical education was not sent izleai(l)irgl)'i the

Our Mr. Saklatvala, as arranged, visited the Victoria Jubi i

. ; ’ ) ' ubilee Technical
Institute, where, by the courtesy of the Principal and Professors, h:ewase cshr(l)lsvz
round almost all the departments. He has been favourably impressed with all
he saw, and acknowledges that everything is done as far as is possible to impart

a thorough theoretical and practical training to the stud . ;
Tines selected by them. 8 udeuts In the different
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intervi / g int that for
At the interview, all of us, we understand, agreed on the point th
the technical school student to qualify in time for a responsible post it wai
quite essential that he should after his full course of three years af tI}e schoo
serve a further apprenticeship of at least two, and preferably three, years at any
mills .
. ts on a living wage
‘As to whether we ourselves would take up such studen ag
at our infllzv 3ve must say that having already our own system of gakm%
aJI’PI'eni‘:ices,We are not in a position to make 2 definite promise. We do Eot
take up every year a fixed number of appreqtllces, graduates or ordinary, bw
0 cancies oceur, or & special occasion arises.
" d%‘?g g}?;zlgvgzgyvglilch like to try the qxpemment of taking up a}sl a,ppr;aln{;
tices a few passed students of the institute, giving them better terms t. ;In :v a
we ordinarily allow to our own apprentices, but ays'pomtgd out by our a,ofpoyg
Mills manager, Sir Bazonji Dadabhai, at his interview with you, we z}llie a }11'a1
it may have a aiscouraging effect o? ]:)m' own. gh%pr%r}ngasl.ty Ivlslri]()ltlxllili.; 111)1; fse 1’: :;3
e i .nticeship system like ours this GIH1CH . ,
311(;:2 1‘;5? ?)It)apll.;;lgei ﬁellod t}:)r the students, and we believe the mills tgemselges
would find it to their advantage to have as apprentices trained students of a
technical institute. . . .
el Klﬁﬁgg% :: \;ai;ed above we are han(}llcapped 1111 (1ishe matter i)g ﬁl;zggthlgz
i wou
the institute students as freely as we could have wished, we
insti thy, and we are even prepar
the efforts of the institute have our full sympathy, Ao i e
by taking up a couple of studenis om
to go out of our way to some extent by tak 2 couple oF sk
i b ceasion arises. . In fact, since the 1n grY s
ill)(iaﬁlsalll:%n;:]gzneﬁpoon special terms a Poona College of Science student on the

i F Mr. Allen. - o
l‘econ‘n;zae:g:ﬁlo;gewzr’ be glad to co-operate with you as far as possible in any

scheme which you may propose. \

\
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Kolar Gold Fields.

e fields and interviewed

the Secretary and some of the

Board. There seems very liftle opportunity for the
employment of technically-trained Tndiang here.

mous and the risk to hwy

most efficient control is applied, that all the super
men who have had a life-time’s training. Fro

» organisation of departments it will bo seen
Indians except as artisans :—

The industry is so great, the
nan life so constant unless the
ior posts must be occupied by
mn the following outline of the

that there is little opening for

DEPARTMENTS ON THE Korar Gorp FieLps.

Mining—

Supervision, Europeans,

Timbermen,
Surveyors,

3

3

Timbering Mistries, Indians,

Contractors and

Unskilled labour,

Engineering—

drivers, Indians,

3

Supervision, Europeans.

Boiler-smith,
Blacksmith,
Fitter Foreman
Drivers
Draftsman,
Fitters,
Blacksmiths,

L
3

9

»
Indians.

3

EE]

Unskilled labour

Reduction—

Chemists, Europeans.

Amalgamators,
Millmen,
Foremen,

»

b2

Unskilled labour, Tndians,

P———u

C. A. Smith, Esq., Chief Engineer, P. W, D.

129. Mr. Smith thought that the civil en
neering College showed great weakness in thei

right so far as theoretical

should be given to the practical part of civil engj

said there wag a great demand f

training was concerned.

and not to the college trainin
or draftsmen which was not being provided for,

gineers from the Madras Engi-
r practical work, b

ut appeared all
He thought greater attention

g. Mr. Smith also
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Mr. A. Chatterton, Superintendent of Pumping and Boring.

, . ; : ! tated that although the
) d an interview with Mr. Chatterton who s jans ;
- jj’it’ rezgirl(lzzs of the Madras Presidency preclude the poss1b1]1tyhof 1ndqisi
trial development on a large scale, there is evidence that in futu;‘e b fo -W]éo
be a considerable demand for the services of a superior class (})1' mee anifich
supervise the working of a large amount of labour-savmt% ma;:r ];Ielfly,T lfivs o
will be employed to pfepare agricultural products for the m&md ins
cludes a number of rice mills, irrigation plant, cotton-presies hnicalgi -trained
class of man required can hardly be classed under ﬂ.l(ﬂi (tierm ! l?;nic thz salarieé
as the requirement is really an intelligent and skille lme f Madras, there is
offered ‘b(%ain fairly low. In the factories and works l?ps ot ths an d’ eneral
a demand fo§ moulders, pattern-makers, fitters and turnelIs, stxlrlu districts %here is
mach{ne-mén and the supply is at present madequat(i. nnd efor men capable
equally a demand for engine drivers and foremen-erec ’orsi; : A committee has
of dogfn miscellaneous repair and maintenance work. b ot e s
recentlygforwarded to the Government of Madras a scheme to m:
on the 11’011; ]‘;V;?%' A lilsngzs:j;a—,ble to establish a systii)ln ?f NS’rgigs apprentices among
T : ing s in the North of Madras. o s
9 Tha: }115 it;nngggez(:;;ot;h&gslcglsome provision for technical training in a
) ide the workshops.
3 ’.I‘ha.: ﬁggiuﬁfgil (;)e given in the school to each boy on three days a
X week in the afternoon. ) oo d that the boys should
. ion be @iven in Englls}l, an
+ Thatpgl::eggszgéitlgguc:gonal qualification as should enable them to
ce advantage of it. :
5 Tha.: aé,kge: s‘lrlou]dbbe charged to all apprentices.

. . g y t i l Ii

131. The Institute teaches civil and mechanical engineering and ggnerally
' ent technical examinations. ‘
prepag?:if(gng}ig:i‘lrg?sntaught up to the sub-ogfrseer gr?[‘dlfé s?]x;(‘ire }?i qffll;,(:g::z:
} i ‘ , but only ten to twelve usually pass.
gilsig?s] lgge::lhz'r::lig;el; threg7 plane-tables, three prismatic compasses and one

theoc}-[(‘)]lli:e':vorkshop is fairly well equippéd’ but there are no laboratory appliances

for e i ivers’ hich was transferred by Govern-
i i cine-drivers’ class, which w ‘ .
tT%l .erel ltSh:;nSccl)ll})oflcl)?l?&rts to train students for the numerous sma.lloplerllgngg
imngamlla:t?gns introduced in the agric?ltm'dalt(llepz?;filglllll%mgtheﬁi d;negl i§ oy
' § , but it is found the a 4 : ) _
z::é;r)}t%ilRlaig ;?&nrt’lclwo 1<1)r three months Or‘lie o}fi the;: ndori l?ste(lililstﬁ?sts eIZIICkS'_[‘ lﬁg
i :nowl run the engine and the student :
is:lltfiizgterri:l pl?;lei;“;lf %%Z ;ctl)uc;zilzm givenzj to students in weaving and carpentry

seemed to be excellent. o -

College of Engineering, Madras.

inci . The
n over the College by the Principal, Mr. James. T

cla.ssife%ta.ﬁ?slﬁ?e:rléogl engineering, an upper subord}naite ali? Zelr(;:er :Fbt(;:;
dinate class in civil engineering, and a class in mechanical erﬁc 1; g of the
exllléineer class standard. The latter class is just qﬁ){mpl;;ﬁgsltfv &;s d%?;;)scsf?l for the
i i i rn out six men, Mr. \
e gxmil?;g :ﬁﬁhﬁﬂgﬁhe employment of these men. The other classes pre-
e elgltirely for the Madras Public Works Department, Rever'tue Department,
Parel Boards and Municipalities. An average of. 11 engineers, 23. upper
Loca dinates and 31 lower subordinates have obta,m.ed appomtmepfs in thgsl?
subqr maluring the last seven years. The College is Poorly equipped Wl{;)
Sewlci:ri(es and workshops, but there is a scheme on foot for a new ‘colle]g; to z
i?l?i)tr E;1ea,r Guindy at a cost of 13 lakhs, which when completed should mee

every demand.
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Messrs. Oakes & Co.

133. We had an interview with Mr. Oakes and Mr. Tweedy, the general
manager, engineering branches. Mr. Tweedy was of the opinion that there was
little opening in Madras for the technically-educated Indian, but an improved
class of mechanic was much wanted. In his opinion it was best to get a trained
workman, and give him a technical education to suit his needs, but this was a
difficult, if not an impossible, proposition in India. He approved of an appren-
tice system of the improver grade, but there was little opening for these men
in Madras. Mr. Oakes was of the opinion that firms could do much more for the
training of Indians if Government would give them more work.

South India Industridls Co., Lid.

134. We interviewed Mr. Haji Ismail Sait, the managing director, who stated
there were many openings for men with a good technical and practical train-
ing in engineering works, sugar and cement works, jute mills, rice mills, ete.

He approved of the apprenticeship scheme, and promised to give it his sup-
port. He also stated that there was a great difficulty in obtaining a good motor
mechanic in Madras, and he had offered R150 a month for a mechanic driver
and could not get one who was of any use.

A\

Messrs. Binny & Co., Ltd.

135. We visited Messrs. Binny & Co., Ltd., who are age :
the Madras Electric Supply C}(r)., and other undcrta?k?ntisfora,cx?gtognl? 1; ks
a,ltogethel;- abou]l; lli),OgO 1Jrlncn. We interviewed Mr. Simpsc?n’ the managrgxy
Mr. Jackson, the head chemist, and Mr. St. John, vor Tt
Supply Company. t the manager of the Elecf{nc

Mr. Simpson stated that one of the chief difficulties of i i
cally-trained. Ip di.a,ns in factories was their disinclination to f:.ggliclﬁglﬁ)gr;ieﬁgl?:
of work. Discipline and regularity were as necessary in a factory as in :

" Government department, and men employed must conform to factory practices
and face up to the long hours. In his opinion technical institutions should
train their men to commence work at 6 s.mM. and to work actually nine hours
at least daily. He also believed in forming classes for the training of opera-
tives engaged in factories. Pioneers of labour in Engfand have most] I1)'isen
from the working classes. The intelligent working man who wants to get on
knows exactly what he wants to learn. The student seldom knows what will be
of use to him and so spends much time in learning that which is afterwards of
small value. In brief, work should go on at both ends, the educated man
should be taught to use his hands, and the operative have an opportunity of
learning to use his head.

Mr. Simpson also explained the system they had started for ine
work-people of their mills. He «aid t)lrlat they grere quite prepar:ci1 u&atu;b the
instructor to teach the theory of textile work, but thought that as the :fut?lr z{_n
ties were doing so much for technical education they might assist b i"?“'
a man to take up this, work. He would be prepared to iake studen’g,s %nvizllll
apprentice system and covld probably find roowm for six annually. ¢

Mr. Jackson stated there was room for technically-trained students f
bleaching, sizing and dyeing, and would consider before he could recommend t}?r
mills to take apprentices, as he found that men simply came for a short t o
and gathered all the information they could about the various processes mg
then cleared off to trade with this information at some other mill > an

There was a want of mechanics in the dye house, ar :
to get men for }:;his work. d d they would be glad

Mr. St. John stated he had no difficulty in obtainine men wi i-
site knowledge who with a little practical trﬁining soon l?ecan?e ,vl‘;]g:ﬂtheﬂr: ?::d
several men who had been trained at the Victoria Jubilee Technical Institute
Bombay, and he found these men good up to a certain point ; one man was ver);
smart.

Mr. St. John said he did not know what employment a ki i
Indian mechanical or electrical engineer could obta,irll), y highly *"”?“““d
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Madras and Southern Mahratta Railway.

136. We interviewed Mr. A. B. Strange, Chief Engineer; Mr. H. H. L.
Prendergast, Electrical Engineer; and Mr. R. G, Bamford, Loco. Superinten-
dent. :

With reference to the training of Permanent-way Inspectors, Mr. Strange
stated that he had not been satisfied with men of the overseer class whom
he had tried, but would be glad to take one or two of this class provided that
the College of Engineering, Madras, would give them a special training.

At present they selected their men by holding examinations and had no
difficulty in meeting the demand for permanent-way inspectors. The scheme
proposed for training permanent-way inspectors was outlined, and Mr. Strange
expressed his approval of the idea, and liked the idea of being able to nominate
his own men, and probably would be able to arrange for some support being
given to the nominated students while undergoing their technical course.

Mr. Pendergast stated that there were a few openings for signal fitters who
had some electrical training and also for telegraph inspectors, but that so far as
his railway was concerned, they had no openings in general electrical work,
their installation being small.

Mr. Bamford said that at present they frained up their own apprentices,
but would have no objection to taking technically-trained students for their
apprenticeship and to pay them the same rates as were paid to their own men.

Sir Francis Spring, K.C.LI.E., Chairman of the Port Trust, Madras.

137. We had an interview with Sir Francis Spring, who was of the opinion
that there was not much hope in Madras for the establishment of industries
requiring the employment of technically trained Indians of the better classes,
until Indians had learnt to inspire commercial confidence in each other. There
was little opening at present for Indians with a high technical training in
Madras, but there was a great and increasing demand for skilled artisans, such
as fitters, plumbers, electricians, ete., in connection with improved sanitation,
electric enterprise and motor vehicles. The Eurasian, of whom in Madras there
are great numbers of the artisan class, is content with small earnings, and is
more generally useful than the educated Indian because of his greater freedom
from caste restrictions. But many native casteless artisans are excellent and
reliable workmen. These men, however, need the guidance at present of
Europeans because the educated Indians, as a class, refuse to qualify themselves
for their leadership.

Sir Francis considered it wrong that the educational policy of the country
should as it now is, be conducted almost wholly on literary lines. He did not
believe, at this stage, in pushing on with the higher technical education of
mere artisans—that might come later. 'What was wanted now was that there
should be available for the better classes, an alternative course of education on
technical lines, but so designed as not absolutely to cut off a youth who followed
those lines from all hope of employment in the public service, if he should see
fit, later, to prefer this to a career of industrialism—an edp.catioq which, more-
over, should at least give him a chance, if there were any industrial instincts in
him, of finding out that he possessed them.

The wealth of a nation Hes in her industrialism, and students should he
taught to think of actual things and of their qualities, instead of merely of
words, whether voiced, printed or written. Under the ordinary system of
education bestowed on India by her rulers, it is, for the most part, words that
are in question and not concrete fhings that can be handled, weighed, tested
and broken. The consequence is that educated Indians, as a class, despise and
avoid education on industrial lines, preferring the literary education which
leads to Government employment. The result is an almost complejue absence
of industrial leaders of the educated class—at least in the South. This must be
changed and the change will take time, but it m_ust be_ aradical change if everit is
going to help the Indian educated classes to guide, direct, and govern the labour
of mills and of factories, as in the Western world they are directed by the

better educated.

Q
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Under present conditions in Madras, the young man of good family, who
has arrived at the point of choosing a preparation for a career, looks around
and sees all his older friends at the bar or in State or mercantile employment.
But he is quite out of touch with industrialism, and he totally ignores the
existence of the great railway workshops, the cement works, the cotton mills
or the glass works because, except for a few poorly-paid clerks, none of his own
class are mixed up with them. Then if he thinks at all he probably concludes
that he and his friends, however well educated technically, haye .next to no
chance of finding capital for independent ventures into industrialism, because
none of the moneyed class of their own race has the smallest intention of
risking money in their hands. He thought that the early germs of such com-
mercial confidence might perhaps be found in the Co-operative Credit Societies
the adoption of which as a popular institution had, in later years, made so
marvellous an advance in the Southern Presidency ; but at present rich Indians
will not, at least in the South, put their money into Indian-managed in-
dustries on a commercial scale. . .

Meanwhile, without thereby necessarily excluding them from the public
service, we ought to make available, for young educated men, carefully designed
courses of manual training, so that those who have in them the germs of an
industrial bent may become aware of it, before they stiffen into a life of clerical
routine.

E, P, Richards, Esq., Municipai Engineer, Madras.

188. Mr. Richards stated that the technically trained men he had employed,
and who had had only technical training, and no experience, were almost value-
less ; he found them of little or no use either for indoor or outdoor work. They
had to be taught what to do. He also said that he found it always necessary to
hold examinations himself for selecting his overseers, draftsmen, surveyors, and
assistant engineers, as he could not rely on the certificates held. He had been
badly misled by such certificates. For a recent appointment he had to make, he
had examined 13 men selected from over 100 candidates and the results were
most disappointing,

He said that the training in surveying, both for the overseers and sub-
overseers, was insufficient and imperfect. Nor did they as.a rule with few ex-
ceptions, know anything about such simple but essential matters as bond in
brickwork, mortars, concretes, good and bad teak, use of boring rods and plumb-
bobs and thausyal knowledge expected of a clerk of works or overseers.

The chief want of City and Municipal engineers in India, as regards
staff, were assistartts with technical and practical training in municipal engi-
neering. He strongly advocated the pupilship system, and prior college training
on the lines of the examinations held in Eugland by the Incorporated Associa-
tion of Municipal and County Engineers, and by the Institution of Municipal
Engineers.

Mr. Richards further added that every pupil in England, being trained to
be an assistant engineer, is sent out of doors at first with a senior assistant, and
later by himself, to make actual surveys and take actual levels for works. He
has to take the chief part in setting up and reading the various instruments,
and he holds the directing end of the chain himself, in chain surveys. All
surveys and levels at home are done by the actual hands of junior engineers,
and if very important by senior assistants helped by juniors.

A pupil is not allowed to draw until he can trace properly. He then
begins to design little works, and details of large works, under the direct con-
trol of an assistant engineer. If he is intelligent, and in earnest, he is of some
real use by the time his pupilship is finished, and has learnt much. He goes

. out with assistant engineers and looks at work in progress and learns all about
timbering, excavation, tunnelling, brickwork and concrete in all their varieties,
ete., etc., and generally he gets a sound idea of the ordinary every day opera-
tions of Civil Engineering. '

The Indian College Graduate is firmly convinced that he can do angything,
and knows everything, but set him to design some simple little work, and he
will, 50 to 1, turn out an abortion.
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The Victoria Mills, Cawnpore.

189. We interviewed Mr. Atherton West, the manager, who stated that
there were many openings in which a technically-trained student could make
himself extremely useful, and if such a student came with a determination to
succeed, and to make himself indispensable, he was in the end bound to come

: top. ,
to thely\,{r.PWest said that in every mill there was a demand for a bett‘er educated
man, than could at present be obtained, a man who woul.d l}otlce thm‘gs which
were not working properly, and who would be able to insist on efficiency, and
in his opinion a technically-trained man on the lines explame.d would be
most useful and was wanted badly. Such a man could act as an intermediary
between the manager of the department and his men, could help in any
difficulties of workmen control, and would generally speaking be very useful,
especially as an assistant to a new Europeap overseer on account of his know-
ledge of languages, but a student who aspired to such a position must not
imagine it would be given to him at once, there would be many things to learn
first, and first of all the student must learn to make himself indispensable.

Mr. West also spoke of the openings which must ultimately come for
technically-trained men as bleachers, sizers, dyers, finishers, printers, etc., and
thought that these subjects should be taken up. o

Mr. West did ot approve of starting a class to educate *pmistries,” his
idea was to have a school in his own mill and to take young pt_r&nising;lads
and educate them, so that they might ultimately become “mjstrigs;” he was
going to build a school and try what could be done, and he sd $ood skould
come of it, such a school might ultimately take in the best.of the workmen
but he did not propose to admit them at the start.

Mr. West was strong on the point of a separate course for weaving and
spinning and would even divide up the latter if possible.

Mr. West’s opinion of Industrial schools was that they did not and could
not educate a workman, and that they could not help in the general scheme
for improvement, the mills and workshops must educate and train the work-
men, and the technical schools will supply the trained man for the higher

ositions.

P Mr. West said that the technical education of the Indian should go slowly,
and that he should be made to understand that his education is not finished
when he comes from the school, and that his education is valueless to any
employer until he has learned to apply his knowledge usefully.

Mr. West did not think it was the slightest use sending men to England,
all the training needed could be given in this country, and he thought that
sufficient consideration was not given to the condition which would arise
when a number of these men were seeking employment without success.

Messrs. Frizzoni & Co., Cawnpore.

140. This firm employs a number of men of the overseer and sub-overseer
class, to superintend work on building contracts, ete. . ‘ .

We found on enquiry they experienced considerable difficulty, in obtain-
inga good class of man for this work, and generally have to get a man from
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the Public Works Department service, and induce hi irw
b offering doublo pay. 1m to take up their work
They complained -that the best men were all given Govern i
. . tap ol nt-
ments, and that private firms like themselves had fo tak mon wh :
left out of this service. © take any men“who were
This was, from their point of view, an unsatisfactory arrance
It)ﬁevel?tgd' thenz (firom gfettingGmen suitable for their Wor)I{; as a%e;?ﬁtn%f ?1!11;1
ey had imported men from Germany and often f i
they, gob themn, y en found them unsuitable when
They also experience great difficulty, even when offeri i y
in obtaining the services of a good class of draftsmen, i.c., Iﬁgf v?ﬂ%hngtagﬁ ‘
can make a clean drawing but also know something of architecture and th)é
constructive part of a building or can freely work from rough sketches
_ They consider natives of a high (like University or Polytechni;:) educa-
tion unsuitable for engineering firms who work on commercial principles, but
need men with practical and some theoretical knowledge and of honestpchz,xr .
ter, who are ready to put their shoulder to the wheel and do not shrink from aa:f-
ro}l:gh1 work as sdo-called Illlatlve gentlemen invariably do. If Indian technical
schools can pro ‘i :
oot produce such men, they will always find ready and lucrative

D ————

M. L. A. Parker, Inspector of Factories, United Provinces.

141. Mr. Parker explained that under the Act i
grades of examinations for engineers, wiz., first ang Séélmfgrgtlaqstshg;i.were four
first %Illld secoxﬁd class engine drivers. : iniers, and
e mechanical apprentices from Roorkee all went for i i
ficates in the end, and would not take up posts as ento';fzza fi]i'(iav(:a?;g l(ff?lll o
low salaries -.oifered. There was no proper training ozf3 a technical cha‘,a Vi:r
in this province for th.e lower grades of engine drivers, who got their ¢ inine
usually in a most unsatisfactory manner as coolies, or firemen, i o engin
houses of mills or factories. ’ > 1n the engine
The certificates of training these men produced we
suspicion. There were about 140 ginning' factories Ii'g gl?npl%lzfeiﬁcetso vgv?vl?
only run for 4 or 5 months each year, and the employers ‘invariably took ‘15?1
cheapest man they could get irrespective of the grade of his certiﬁcites Th v
;VO}]ld not pay for trgxmed firemen, but preferred to use coolies, and thé i tely
ations in these factories were in a most inefficient state for this, reason e
[Till employers were educated to understand that a good engineér t
eﬁicl.ent working, and a saving in running costs, this state of thin, meMll
continue, and at present there was little chance of remunerative e __gls .
for a properly trained engineer outside the big mills and factories mpoyment

—

Cawnpore Cotton Mills, Limited.

142. We interviewed Mr. D. Durie, the g '
four i, e interviewed Mr. D. e, the manager, who stated that he had
ook é)lc);erta,in s ad been technically trained, and found them all right

is chief complaint was that these men all ex speci
t expected s
and V{%L(;;e% debe gla,ce(lll on an intufely different footill)ng to ot}?:: ?;pigiiggs s
v nera, ing 1 i ;
Whenﬁver]t)hey ; hgb oy ﬁ};, speaking irregular in attendance and took leave
r. Durie thought some good might be don

Jur. Lurie e b 1 iy
the Tx}rlustrles, ’ but thought they would not take muchya(f)va(ilatbzsgefgﬁ ifé(‘lucatmg
" wa,gzs n;?nalﬁl a;txlllew (1:1111%1:0 v;renil psiig on production, and it would mean a loss
n beﬁut of the et school during working hours, and a night school

Mr. Durie stated he would continue to tak ic i
assistance he could to technical education. © apprentices and give all the
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Messrs. Begg, Sutherland & Co., Cawnpore.

148. We had an interview with Mr. A. D. Pickford, Begg, Sutherland &
Co.; Mr. J. McGlashan, Cawnpore Sugar Works; Mr. P. G. Moore, Indian
Electric Supply and Traction Co.; and Mr. A. P. Curtis, Indian Electric Supply
and Traction Co.

The Electric Supply Company were taking ap{mentices from the mechani-
cal apprentice class, Roorkee. - Their chief difficulty was, that these men, after
obtaining a little cxperience with them, were ready to leave and take up any
job which offered an increase of salary, They usually worked well and made
themselves useful, but if placed under an agreement with a rising salary, after
doing well for a year or two, they began to slack off. The salaries offered
were, however, nothing like those paid to similar men in Calcutta, where they
commanded R100 upwards. The salaries paid in Cawnpore are nothing like
this, and this fact may account for apprentices desiring to move to where higher
salaries are paid.

Mr. MeGlashan was strongly of the opinion that the class of mistries and
fitters wanted improving. In the old days in Cawnpore, the European engineer
had to work himself, and train his own men personally, and produced a really
good class of fitters. This was seldom done now, and the Indian had not the
chance of seeing his superior working, and of being trained in the same manner.

Mr. McGlashan was of the opinion that techmical afternoon or evening
classes would be of advantage for this type of man, but though his firm would
permit their men to attend, it was fairly ‘certain that the mills would not do

80, 80 the suggestion was not practicable.

The staff of the enterprises controlled by Begg, Sutherland & Co., however,
quite realized the difficulties the authorities of technical institutions had to
deal with, and the inherent inaptitude of the Indian for industrial work, and
were willing to help on the efforts being made, to the best of their power, by
taking apprentices and looking after their training.

The Elgin Mills Co., Limited. Note by the Secretary.

144. T am duly in receipt of your letter of the 7th instant, enclosing a copy
of notes taken at our recent interview, and have to say that in the main they
correctly convey the views we hold, and endeavoured to express to you. I
should like, however, to take the opportunity of enlarging on what I said, and
T might remark that Mr. Vernon is also in agreement with me in what I am
now writing. ‘ -

The class of young men which the Thomason College is now recruiting
appears to us to be totally unsuited to the needs of European millowners and
managers. These young men are usually members of families of the Indian
gentry, and as such are not altogether to be blamed for disliking the only class
of work which we would be prepared to offer them as a start. 'We can obtain
the services of English managers, spinners, weavers, fitters, engineers, ete.,
etc.,, members of the class which has produced workers in these trades for
generations, and who not only have a certain amount of theoretical knowledge
but have what is far more important, practical knowledge, at their disposal.
I hardly think I need enlarge upon the fact that so long as we can obtain the
services of this class, it would be merely an expensive experiment in
philanthropy to replace them with Indians in the hope of achieving in one
generation what if has taken at least a hundred yearsto doin England. We
expect our overlookers and managers to be prepared at any time to take off
their coats and remedy anything that may be wrong, with their own hands,
equally as much as we expect them tobe able to explain at once to the
work-people the nature of any defect which may exist in the machinery under

their charge.
We do not doubt that many of the young men tarned out at Roorkee are fully

~ qualified for the Jatter work, a knowledge of which can be acquired theoretically ;
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but it has not been our experience that they are qualified for the former. I
quite understand that this latter knowledge can only be acquired ina mill,
working commercially, and as I explained, we are always willing to take in
a few of these youths and give them the opportunity of acquiring the
practical knowledge which we consider to be esgential, but our experbience
has been that they are not willing to take up this side of the profession seriously.
We have had some 6 or 8 of them in the past, and none of them have been satis-
factory, owing .entirely to the fact that they come here expecting to have a job
equal in position and pay to that occupied by our fully qualified European
staff, with none of the responsibilities above referred to.

I should like to repeat once more that in my opinion it is impossible to
train Indians in one generation either as textile experts or engineers (it is
difficult en(_)ugh to train them as mill workers), and for this reason I repeat
my suggest_lon that the most likely way of finding suitable students for the
courses which the College offer would be to start schools for the children of
persons already employed as mill hands in a place like Cawnpore, where there
1s a class of hereditary mill workers growing up and now in the third and fourth
generation. A selection of the most promising should be made from amongst
these for further education at Roorkee, but I strongly deprecate giving any
such youths an expensive western education at present. If it is the wish and
intention of Government to assist millowners in this country by providing them
with knowledgeable young men, it appears to me this is the best class to start
upon, but if it is merely the wish of the Government to attempt to find careers
for young men of good position who otherwise have no career available, I fear
that in the majority of instances the class which falls under this headin,g will
never turn into suitable recruits for European owned and managed mills. I
do not think that any appreciable number of, what for the want of a better
word, I must describe as hereditary gentry, are tobe found in the ranks of the
1i’n{-zj)anagers %}Illdt ;)gerlool;ers ;i.nththe mills in Lancashire, and I can see no reason

suppose that the gentry of this country would take tom ing; i
any more readily than th{)se in England.y aufactaring pursuits

I confirm our remarks as regards dyers, and would like t
consider they apply equally to any other trgde. 1ke to say that I

The above remarks apply with even greater force to students who have
been sent to Europe to complete their training. Such young men should not
be led to expect to come back with an extensive list of degrees and nothing else
to recommend them, and on the strength of these only, demand a po:ition
equal in pay and authority to those occupied by Europeans or Indians who
have the far more useful qualification of practical knowledge of their work, not

;;biﬁff:k c:f the confidence of those under them, and the ability to manage their

The Muir BMills Co., Ld., Cawnpore.

o 1&:’25 g‘gf interviewed the Secretary, Mr. 8. H. Ball, and Mr. ‘A, Holden,
Mr. Holden’s opinion of the technicall i i
’8 0 y trained Indian was that h -
rally had too big ideas and would not work, but he had met with aanunibg(‘;ngf
metn thlO had turned out really well, and he had thought that although the
ma erliim1 fto be e&iucategi was not of a very satisfactory character there was
no need for the Educational authorities to feel discouraged. A better choice
of stlﬁlentq dw%gldil; eliminate most of the difficulties.
esald that the technically trained Indian starting life i ill had
tremendous difficulties to face, long h ickness, and continual oppos
tion from the uneducated men in iin%l;r:’u(t}ﬁf)gg?y?wkness’ and continual oppos-
afterﬂz.nﬂél;lszgsag).r(ﬁe% of a schegﬁa of 3pprenticeship for students ; he said
I la ig e successful, and tl y
good if a suitable scheme could be arranged. roxe as 1o doubt they would do
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The Hathras Mills.
146. We had an interview at which Mr. J. Cullen, the manager, and the

following gentlemen who are the owners of these mills were present:—Lala.

Harchandass, Lala Purshotam Dass, Lala Ramadyal, Lala Moti Ram, Lala

Pyare Lal and Mr. I. M. Lawson.
These gentlemen were all of the opinion that it was no use giving tech-

.nical education to men of high social position. Such men would not work, and

it would be better to take lower class men, even if their education was
of a lower standard, as they would turn out the best workers in the long run.

Mr. Cullen was in favour of an apprentice scheme, and would give it his
support, and he felt sure that it would give good results. Mr. Lawson also said
he would assist as far as possible. It was pointed out to the Indian gentlemen
present that it was on their application the classes for the sons of millowners
and capitalists was started at Roorkee, and that so far no students had availed
themselves of the classes.

The opinion now obtained was that these men would not send their sons

and relations, and that they would not as a rule work in the way which is neces-

sary, even if they were sent.

They considered that the time for high or advanced technical training had
not yet come for the Indian and that it offen puts wrong ideas into the minds
of the boys, who as a rule get entirely out of control of their parents.

Note by Indian Millowners of Hathras City named above.

1447. With reference to our interview dt Hathras, we beg to say that inour
opinion, the majority of the millowners will not prefer to send their sons or
relatives to the Technical College, as they do not like to work with ordinary
labourers.

The boys of moderate positions, that is of middle class people, should be
entered in the College, after they have taken reasonable education in the high
school, so that they may be able to understand English sufficient for their
course. -

'We think such boys will turn out good workmen after some time.

3

Messrs A. John & Co., Agra.

" 148. At this interview Mr. John had kindly arranged for his general
Manager, Mr. Scott, the Engineer, Mr. Thornley, and the Mill Manager,
Mr. Witham to be present. _ .

These gentlemen were allin sympathy wiigh tephmca.l education for Indians,
and promised their support in any way in which it would be useful, and they
would be glad to have these men in their mills, engine rooms, workshops, and to
give them every opportunity, provided they were willing to work on equal
ferms with other workmen employed and did not expect to be put in positions of
authority. Once they had gone through their practical training, their tech-
nical knowledge should undoubtedly enable them to obtain better positions
and higher wages.

Il:;g referrigng to the generally expressed opinion that the educated
Indian dislikes working with his hands or doing any dirty work, Mr. John
stated that this defect did not exist in the Indian alone but that Europeans
brought up in this country were sometimes equally bad. ‘

Mr. John thought it would be useless to start advanced classes for the son
of capitalists, etc., or in fact to take u]f any very advanced work at all, q.nd 11.1h1s
opinion there were no posts open for Indians who had taken an engineerings
course of the University standard, and he personally could not employ such

men.
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The Bengal and North Western }Railway, Gorakpur.

149. We had an interview with the Agent, Mr. E. A, Neville, at which
Mr. W. J. Turnbull, the Chief Engineer, Mr. W. Longmuir, Locomotive Super-
intendent, and Mr. J. R. Silver, Deputy Locomotive Superintendent, were

resent.

. There do not appear to be many openings for technically trained Indians
in this Railway except as draftsmen. The general opinion was that pure work-
men were wanted, and their great difficulty was that they could not get enough ;
they did not think a night school for their men would be likely to do much
good, and at present they could not get enough uneducated labour to be able to

insist on education. ‘They would be willing to take technical apprentices and

thought it likely they would prove useful.

With regard to permanent-way inspectors it was admitted that their
present method of training was not all that could be desired, and the scheme
of education as proposed by Mr. Jellett they thought was suitable,' but they also
thought it doubtful if they sent apprentices to be trained-on these lines, if if
would pay them, as such apprentices would probably, on completion of their
course of training, leave them to join any other railway who might offer
higher wages. ‘

Oudh and Rohilkhand Railway Company, Lucknow.

150. We had an interview with the authorities of this Railway, at which
were present :—Colonel Cowie, R.E., Manager; Mr. C. S. Rennick, Chief
Engineer ; Mr. T. Gregson, Locomotive Superintendent; and Mr. H. E. Rose,
Signal Engineer.

The general scheme for training permanent-way inspectors was explained
and was approved of generally. Mr. Rennick stated the difficulty experienced
was not so much the technical education of apprentice permanent-way inspec-
tors as in finding some suitable method of giving them practical training. The
practical training given under permanent-way inspectors was not satisfactory.
The men might be quite good at their work, but unable to teach others.

Mr. Gregson said that they had no technical classes for Indian workmen,
and in referring to the Lucknow Industrial school, he stated that it had proved
of no help whatever to them. He would be glad to take technically trained
students for their apprenticeship.

Mr. Rose stated that he badly wanted men for signal engineers and for
train lighting purposes, but the men of the industrial school did not appear to
have the requisite training to be of any use to him.

Cawnpore Woollen Mills.

151. We had an interview with Sir Alexander McRobert, who stated he had
had several apprentices from Roorkee and had found the sense of discipline they
displayed was an excellent feature. If men would complete a really hard
two years’ apprenticeship in mills after their technical courses, obeying all rules
and hours, he thought it would show they possessed grit and he would be glad
to get hold of them. Above all, these men must aim at making themselves
indispensable to their employers, There were not many positions in his mill for
raen of the “improver grade,” but he would always be glad to give apprentice-
ships to train men as far as he could.

(Sir A. McRobert having left for England has not confirmed the above,
which is published on our own responsibility.) '

-

1 See page 70.
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 Delht Tramways and Flectric Lighting Company.

152. Wo had an interview with Mr. J. G. Griffin, the Manager. He stated
he had had a number of apprentices from the Roorkee Mechanical Apprentice
Olass. Most of these he had found were excellent .in a way and had done
well. The only point was that on the completion of their apprenticeship
they at once wanted positions of responsibility and were not prepared to ac-
ocopt salaries of R30 a month.! They were still too young for positions of
'responsibility and could not control labour. There was a great demand for -
‘good: . artisaus -apd they were very hard to get. He was always prepared
#ako- apprentiees in his works.

Ganesh Flour Mills, Delht.

1568. We had an interview with Mr. C. R. Goodwin, the Manager. He
stated that their business was more or less a specialised industry and there was
very little room for technically trained Indians unless they could be speecially
trained, except in the engine room. He wanted educated Indians in the mills
but the only posts available carried about R60 to 8100 a& month. Most Indians
who sent their relatives to the mills, sent them with a view to drawing salaries
and not to work, though he had had two brilliant exceptions in men who had
been trained in the mill, worked hard and were now in responsible positions.

Delhi Cotgon and General Mills,

ST ~ 154, We interviewed Mr. Sri Ram, the Secretary, and Mr. K. K, Apte, the

Engineer.

Mr. Sri Ram considered Textile Classes should be started in-the neigh-
bourhood of mills, but recognised the difficulties in doing so in the United
Provinces. The men required in the Textile industry were not, in his opinion, .

-~ men recruited from the *gentry” but from the sons of mistries who wounld

really work hard with their hands. The mills were prepared to take appren-
tices if they would work. 1t is noticeable that the Manager G. D. Asser and
the Engineer K. K. Apte were both originally trained at the Bombay Technieal
Institute. : I , . f

Note by the Manager of the Delhi ,C’l'qth and General Mills Company.

156. I have the honour to acknowledge receipt of your letter No. 236, dated
nil, with notes taken b{ you at an interview which you had with Mr. Sri Ram’
and Mr. K. K. Apte. read the above notes and I find that they could not

_ make it very clear what they wanted to say.

They wanted to show that the persons recruited from the gentry be not
given certificates unless they join in the mills at least for two years and practi-
cally do the work with their own hands because after coming out from the
Technical Institute they, being the sons of rich men, do not like to work with

_*  their own hands. ‘ 7
- - fThe sons of mistries after passing the Matriculation if taken in the Tech.
" nical Institute will turn out to be better qualified men than the former, as -

" they-will have no hesitation in doing the work with their own hands, The
" otber remarks as stated are correct. R 0

1 Seb pmgrafh 148.

4 . . - . ’ .
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Krishna Mills, Delhi.

156. We interviewed the Superintendent, Mr. M. N. Mehta, and the
Manager, Mr. T. E. Brookes. ) ]

They stated that the great diffioulty with men trained at technical insti-
tutes was to get them to take off their coats and work. They had had one
first-class man from Bombay, Moti Ram.

Mr. Mehta considered there was no opening for men of a high class

university type of training except as consulting Engineers, and they could only

possibly carry out such work after long and varied practical experience. The
men required in the textile industry were men recruifed from the lower classes
and educated up to about the middle standard—men who were accustomed to
hard work by tradition and had not been spoilt by too high education. The
mill would take in apprentices when required.

Hanooman and Mahadeo Mills, Delhi. -

- 157. The Manager being absent we interviewed the weaving master,
Mr. A. P, Wadia. He was of opinion that unless men educated at technical
institutes were willing to work on low salaries at practical work for some years to
gain practice experience, they were useless, They had great trouble in Delhi in

obtaining both skilled and unskilled labour, and would be quite prepared to
take apprentices. \

————

The P. W. D. Central Works, Amritsar.

158. Mr. John Ashford, the Superintendent, was interviewed and explained
the character of work and type of men he demanded. He was strongly in
favour of technical education on proper lines and would assist by taking
apprentices.

Mr. Ashford thought that technical education should only be carried out
by really practical men who had also commercial experience, and that whatever
was spent in education of this character it would be justified if it produced
only one “ Watt ” or “ Stephenson. A :

He had had technically trained men at various times and was generally
speaking satisfied with them ; his present workshop foreman was educated at
the Victoria Jubilee Technical Institute, Bombay, and was a good example of
a man trained in India.

The engineer in charge of the electric power plant was a Roorkee student,
and he was also satisfactory.

Some men that he had tried imagined that their technical college training
had converted them into superior beings who should not be required to work but
merely to look on and direct others to do the work. Such *black-coated ”’
individuals were of little use, and all students in technical colleges should be
led to understand that their use is to work with their hands until such times
a8 they have practically proved themselves capable men.

—

The Amritsar Cotton and Spinning Co., Amritsar.

169. Mr. Devi Ditta Mall, the Engineer and Manager, was interviewed,
He said he would be glad to employ technically trained Indian apprentices in

the mill ,provided that his Directors did not raise any objection, and he felt sure

they would not. He stated that he wanted better trained men in the mill and
ab present could not get them. As a practical man he felt sure that it would
be a distinct benefit for students to have some practical experience before any
certificate was granted ; it would enable the au orities to weed out the men

who would not work, and those that did work would gain much experience and
be more useful.

The Directors agree to take technically trained Indian apprentices in the

mill but as “unpaid apprentices. ”  (This is the only case Wwe have met where
employers are unwilling o pay apprentices.)
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The North Western Raitlway, Lahore.

160. At thisinterview the following gentlemen were present:—S8ir H. P,
Burt, K.C.I.E., General Manager ; Mr. A. Rowland, Chief Enginegr s Mr. I. H.
Smiley, Carriage and Wagon Superintendent ; Mr. R. K. Biernacki, Locomotive
Superintendent ; and Mr. L. M. Dickens, Electrical Engineer.

Mr. Biernacki said the North Western Railway had a technical school at
Lahore for the European and Eurasian apprentices working in the Locomo-
tive shops, but none for the Indian apprentices.  One difficulty was that many
of the lads attending the technical school had not received a sufficiently good
general education to get the full benefit from their technical instruction. Steps
were now being taken which it was hoped would tend to remedy this. He was
a strong believer in the benefit of sound technical education and would like to
see the Indian Apprentices get the benefit of it also. But the difficulty in
regard to defective preliminary (general) education was even greater in the case
of ‘Indian than in the case of European -lads. The only educated Indians
they could get at present did notbelong to the artizan class, and as a rule
only Indians of the artizan class made competent mechanics. Technical instruc-
tion given in conjunction with a complete practical training was of decided
value; but technical instruction given by itself, or with a mere knowledge of
the handling of tools, was useless. Employers paid men for what they can do,
not for what they know. He was of opinion that industrial schools were
useless for training mechanics—in fact he attributed the discrediting of techni-
cal education in many parts of the world entirely to the attempt to train men
in schools and colleges where really practical work was not done. Three things
were Tnecessary to make superior mechanics (1) a good preliminary (general)
education, (2) a sound special (technical) education, (3) a full practical train-
ing, and they must all go together. There was a wide demand for superior
mechanics, and such men could obtain employment at good rates anywhere ; but
no one wanted the *technioally trained ” men who cannot do practical work.
He would be glad to do anything he could to encourage sound technical educa-
tion, and would accept young men from Technical Institutes, if they were
men of the right stamp and would work, but they must serve their full appren-
ticeship in the workshops. ) .

Mr. Rowland said that the North Western Railway recruited Permanent-
way Inspectors from their own apprentices. The apprentices wefe generally the
sons of old employés of the Railway and had to_produce certificates of certain
educational qualifications before being accepted. They entered into an agree-
ment to serve four years apprenticeship during which time they were paid subsis-

" tence allowance. For the first two years they were trained in out-door Permanent-

way work under a qualified Permanent-way Inspector. At theend of this
time they had to pass an examination in the duties of a Permanent-way In-
spector (theoretical and practical), organizing labour, Hindustani, Rules and
Regulations, etc. During the third year they were trained in office work
connected with the duties of a Permanent-way Inspector ; during the fourth
in interlocking, signal work, and points and crossings, and, if: qualified, they
were put in charge of a length of line under a Permanent-way Inspector.

~ At the end of the fourth year, if qualified, they were appointed as Permanent-

Inspectors if vacancies existed. In many instances the Inspectors
:;:ze inca.ppable of instructing the apprentices properly and the result was not all
that could be desired. He thought that theoretical training was most necessary,
was of opinion that if the men were selected from the artizan class, they would
ﬁve better results. Very few Indians were employed as Permauent-way
‘ sp%ﬁ-(.)rs].)ickens gaid that he bhad a few openings for “ practical armature
winders” only, and the wages paid to these men would be R2 per day.
Regarding men for looking after tclephones, bells, fans, motors, etc., his own

i had proved the best. \
tram'(ﬁl:l grilgnz.l I])3§r(:gine<~3r was not present, but Mr. Rowland stated he knew

i ts of this department and that there was an opening for appren-
2&%:?)%1?;: IE??nprover” typI:a, a certain number of whom had yearly been taken

from the Mechanical Apprentice class at Roorkee.

‘Note~—We slso had interviews with Harkishan Lal & Co. and Mela Bam & Co,, but the reports of these
interviews have not been chnfirmed up to date.
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Noteby Mr. E. F. Sanders, M.I.C.E, Chief Engineer, Bengal-Nagpur
. Ratlway. '

1.—PERMANENT-WAY STAFF.

161. The present system under which apprentices for Permanent
trained on the Bengal-Nagpur Railway is as follows :—European or Eurasian
lads between the ages of 16 and 20 who have passed an examination equivalent
to the 6th Standard of the Government Educational Code are placed under the
orders of a Permanent-way Inspector to learn the work in a practical way and
receive such instruction from him as he is capable of giving. They are required
to produce certiﬁcate:s of character and the children of respectable pa.rengs are
selected. They receive a subsistence allowance of R20 per mensem for the
first year, R30 for the second, and R40 for the third, and are not allowed
free quarters. They are examined annually. ’

This system has proved most unsatisfactory for the following reasons :—

-way are

(a) The Permanent-way Inspectors undei' whom they are placed are not
always of a class or character which marks them as desirable

instructors of young boys, and they do not in al
interest in training the lads undez them. all cases show musch

(6) The boys are very insufficiently educated before being taken on and

have no opportunities of improving thei . L
course of training. proving their education during the

(¢) The moral atmosphere in which a young boy finds hi ivi
best he may, Wit}lout qp'm,rters,y at gut-oyf-the:w:;rm;ﬁﬁ;;wgg :;
?llpw?,nce insufficient to support him and without home di’sci line
is in itself most undesirable. When to this is added the exafn le
of a bad class of Permanent-way Inspector, it cannot be wondell')ed
tha:t some of the most promising boys turn out absolute wasters
This is partly thfs fault of the system and partly due to the a,rents.
who expect their sons to maintain themselves respecta.bf; on aI:

:1111;?;;?'2.% which is really only intended to aseist towards their

(d) The technical training is of the poorest description, as the~ mén

under whom the boys are placed ~ve frequently inc i
- . . b -
structing them in anything beyond the 11‘11ere pa}::kingl?f %ﬁeofo,;l(ll.

ry to change the whole system and give our futu
nt-way Inspectors a training which ngll make thelx;g
d efficient men who will be a credit to the Railway on

It is very necessa
generation of Permane
thoroughly reliable an
which they serve.

To attain this end it is desirable first to consider how t i ’
gharacter, and next what it is necessary for him to know. ow to train the bqy 8
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With regard to the former it will, I think, be generally recognised that
the ordinary boy requires home discipline and influence coupled with a strict
separation from bad company until he has at least reached the age of 19 years,
when he may for the first time be allowed to shift for himself, his character
having been formed. These conditions can only be obtained by keeping the
boys in a home or school where they are ocarefully looked after by respectable
and competent persons. If therefore.the Railwqy Company are to train up
young boys efficiently they must provide a boarding-house, and a competent
house-master at the place where they are to be trained. ‘

The next question is what should their training be ?
A Permanent-way Inspector is required—

(¢) To supervise and lay out the Permanent-way, including points and
crossings, and he should be competent to use his intelligence in
dealing with special and difficult problems connected therewith. -

() He must be capable of constructing buildings, including bridges and
culverts, and of devising and carrying ou% temporary means of
restoring traffic in case of washaways and other accidents.

(¢) He must be able to undertake the maintenance of signals and of
~ pumps and sometimes of engines. . . .
(d) To be efficient he should have been trained in the following

subjects : — ‘

. (1) Blacksmith’s, fitter’s and carpenter’s work.
(2) Building construction.
(8) Mensuration. ‘ E |
(4) Trigonometry sufficient for the laying out of curves.
(5) Drawing and taking dimensioned sketches,
(6) The use of surveying instruments.
(7) The keeping of accounts and preparation of returns. .
(8) The theory and practice of permanent-way laying and main-
tenance. ' .
(9) The general principles of mechanics and strength of materials,

These subjects cannot be taught on a Railway without a special staff.

Some Railway Administrations have made an effort to supply as much
of this training as is' possible without employing an educational staff. .

The Oudh and Rohilkhand Bailway make the boys work successively in
the Workshops, the Drawing Office under the Inspector of Works, in the
Executive Engineer’s Office, and finally under a selected Permanent-way A

Insp(?l?}gg;. have geographical advantages in that the works and offices named

he same place. _ .
o a'11;.‘111;ese a,dVarll)ta,ges do mot obtain on the Bengal-Nagpur Railway, and in
order to carry out such a_scheme it would be necessary either for us to have
soveral boarding-houses in different places or fo let the boys shift for them-
selves when not actually at work with the probability that concurrently with
their technical training they would receive the very worst moral training
lmagéﬁzgle‘t')eing the conditions, the question presents itself whether it is not
o mistake for Railways to undertake this wqu at all, a}nd whether ;t could ‘not
be done far better by the recognised Bducational establishments having whole-
time staffs whose speciality it is to train and control young lads. _ -

Sibpur College is at our doors. It has already a most excellent curriculum
for training Overseers for tltxﬁ P};J.bthc Works Department, and the subjects
most identical with what we requure.

taugl:&ﬁ%:é is necessary is that in the fifth year boys should be encouraged to
specialise in the subjects immediately connected with the duties of a Permanent-
wlr)a Inspector, that they should be given faciflties by Raxlway Admu}lstrainons
to ytvxecome acquainted practically with. the .method of carrying out important
works, such as rela ing, remodelling gtatlon yards, . ete., .and sl.lould be
encom,?a.ged to learn their profession practically by working with their hands,

~putting together, and laying cross-overs and packing the road.
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The danger of employing college-trained lads is that they may consider
themselves above the manual details which it is so necessary for a Permanent«
way Inspector to master himself before he can train his men.

No boy will be on the road to become a good Permanent-way Inspector
until he has got over false ideas of this kind, and they must all be taught from
the first that it is as necessary for them to master the manual portion of their
profession as the theoretical part which will enable them to carry it out intelli-
gently.

The prospects which are open to a well-trained Permanent-way Staft
should attract the best men who will have opportunities of starting as Junior
Assistant Inspectors on R80, and of rising to 1st grade Inspectors on R350.
The Bengal-Nagpur Railway could employ at least three properly qualified lads
annually on these terms and frequently the vacancies will be six or more.

If the lads so trained turn out well there will probably be a large demand
for them on other railways.

I1.—SIGNAL APPRENTICES.

Having dealt very fully with the training of Permanent-way Apprentices
it is not necessary to enter into such detail with regard to Signal Apprentices.

1. Their training should be that of the Mechanical Overseer class, special
care beiig taken to instil into their minds the necessity of extreme aceuracy.
They should be accustomed to make, erect and adjust the component parts of
both mechanical and electrical interlocking installations. s

2. Their status will be parallel to that of the Permanént-way Staff, and the
opening to qualified Signal Inspectors is very wide, because while nearly all

Indian Railways are adopting interlocked signals, staff trained to erect and
maintain them hardly exists in India. '

ITI.—Biock INSTBRUMENT MISTRIES.

1. A third class of Railway employé that c
trained at Sibpur is the Block Instrument Mistri.

2. The College already has Mistri classes, and what is
above purpose is a thoroughly intelligent and careful Electrica
special knowledge of the Electrical Block Instruments i

ould be well and efficiently

required for the
1 mistri who has

) n general i
India. & s 1n,

3. With the general introduction of Eléctrical Block Inst \
out India the openings for this class of men are extremely g?)(:'&l.ments through-

4. The range of pay will probably be from about R50 to R130,

Note by Mr. H. Jellet, Chief Engineer, Bengal-Nagpur Ratlway

162. I send you herewith a copy of the mote j i )
I quite agree with 6 (d), but wouldpgdd a 10th iteml,n Toron (Mr. Sandors ).
Signalling including Interlocking.”

'_[‘hi paranga;mph II, Sti-gnal IApprentices, does ot
now make our Permanent-way Inspectors responsible for th 1

the Slgnalhf{g on their section, so it is necessgry that (t)lliey eslljiloalilndte]];gni(’3 " Of ?,ll
with the principles of Signalling to start with {ouliar

details of the construction of the Signalling in their charge.

T also send you a note drawn %p at my request, and with whi

Mr. Taylor, our Deputy Chief Engineer, and one 'by our Dhtrgtg;IEiglrg?g’egiY

Signals, 1 Mhavg‘ a]fg);gvedt of glllletlatter also. You will see that the List of
sects in Mr. Taylors note is that appearing in Mr. Sanders™

%uaic with the addition of the item re ignallging. wniers"note, paragraph

n'funely, ““ the principles of ,

, and subsequently with the -
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Note by Mr. W. V. Taylor, Deputy Chief Engineer, Bengal-Nagpur
' Railway.

163. The following is a list of the number of Permanent-way Staff
employed on this line : — <

Number
Numb

aanglg:):erd. emglggv:;{t' af Pay.

R
Permanent-way Inspectors, 1st grade 7 5 800—3850
* Dit{o P ’ 2ndg » . . . 7 4 2253800
Ditto 8rd ,, . . . 15 180—250
Ditto 4th . . . 28 100—175
Sub-Permanent-way Inspectors . . . . 54 40—100
Apprentice Permanent-way Inspectors, 1st year e %4 13 20
Ditto 9nd ", . _ 30
Ditto 3rd ,, . 40

Note.—The number of Indian appreutices is limited to 6 at one time, the rest being either European or Eurasian.

In one or ’(cwo exceptional cases, such as boys ta.]:en from 8t. Andrew’s
Homes, who have no parents to assist them, apprentices have been granted
R40 per month to commence with. ] o .

The present practice on this railway in appointing apprentices who work
and are trained under the Permanent-way Inspectors, is to give preference to
sons of employés of good character who are working in the railway. \

They must be between 17 and 20 years of age, have passed the 6th
Standard, have a good- school character and produce a medical certificate of
sound physique. This practice has not turned out to be a good one, as although
in some cases they do pick up a good practical experience of Permanent-way
work from the Permanent-way Inspectors they are Elaced under, in very few
instances have they any opportunity of acquiring the theoretical knowledge
they should have to eventually rise to the top grades in the Permanent-way
Staff.

Being scattered: all over the line under various Permanent-way Inspectors
they have no opportunity of attending night Technical Schools as the Locomo-
tive Department apprentices have. -

‘We should eventually have a much better Permanent-way Staff if we could
obtain suitable young men who have had a certain amount of theoretical and
practical training in a Government Technical College.

I would suggest, that if they could be obtained after they have been
through a course of say three years, and passed the Sub-Overseer’s, or better
still the Overseer’s examinations, and in addition pass through a special Perma-
nent-way class, and so obtain the theoretical knowledge that the Permanent-way

- Staff should have, they would then have a sufficient knowledge with say one

year's practical training under a good Permanent-way Inspector, and a short
course of instruction under a Signal Inspector to make a far better qualified
Sub-Permanent-way Inspector than those we now obtain through our own
apprentices. Men trained in this way would rise much quicker to the higher
ades of Permanent-way Inspector than the present men we employ have
one. The following are the subjects which, I suggest, should be taught in the
special Permanent-way class:—
(1) Blacksmith’s, fitter’s and carpenter’s work.
(2) Building construction.
(3) Mensuration. . .
4§ Trigonometry sufficient for the laying out of curves,
5) Drawing and taking dimensioned sketches.
(6) The use of surveying instruments.

7) The keeping of accounts and preparation of returns. o
8§ Theory and practice of permanent-way laying and maintenance.
9) The general principles of mechanics and strength of materials,

(10; The principles of signalling including interlocking.

1
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ical training under our own Permanent-way Inspectors

thech?)ﬁcll1 ebieagli‘x?efnpga(gay of Ré(),gand if found suitable after that period, as

vacancies oceur, be appointed as Sub-Permanent-way Inspectors starting at say
R50 per month, although more might be given to exceptionally good men.

The following are the number of men newly engaged for Permanent-way

Staff during the past seven years :—

Year. Apprentices, | Sub-P.-W. L | P.W.L Yesr. Apprentices. | Sub-P.-W. I, | P.W. I,
3 3 s 1909 . 10 3 e
iggg 4 1 1 1910 . 4 e 1
1007 3 6 3 1911 . 4 2 2
1908 1 5 2

Note by Mr. W. A. Cosserat, District Engineer, Signals, Bengal-Nagpur
Railway.

164. There are at present about 70 skilled Indian workmen employed on this
railway to look after the maintenance of signals and interlocking, and this
pumber will have to be increased very shortly. | ‘

In addition to the number of men employed as above, who are chargeable
to revenue, we employ about 50 fitters, blacksmiths and carpenters for the
erection of new interlocking installations. .

The following are the grades and rates of pay now in force :—

(1) Fitters, blacksmiths and carpenters . . . R 20to ?)8
(2) Erectors . . . . . . . e 1(()‘)0 1;0 éOO
(8) Sub-signal Inspectors . . . . . g 208 to o
(4) Signal Inspectors . . . . . . 0

As electrical appliances are now being largely used inconnection with
interlocking installations there is an increasing demand for electrical fitters
and inspectors. At present we employ one inspector and four fitters for the
maintenance of electrical appliances.

The class of men who are at present employed as fitters and erectors are
not educated and consequently cannot be promoted to the Inspector grades. It
would therefore be a distinct advantage if say 5 per cent. of the men in grades
(1) and (2) were technically trained. 'We would then be able to fill up the
vacancies in the Inspectors’ grades by men who had received practical training

ilway.
. o%;acovglg find vacancies now for two Technical apprentices on the Revenue
establishment and four for capital workg now in progress. They .could be
taken on trial say for one year, and if satisfactory reports were received they.
would ‘be retained for three years, and at the end of this period, if there were
any vacancies, they could be promoted to the grade of erectors. All subsequent
promotions would of course be then dependent on the abilities shown by them

and the chance of vacancies occurring.

Note by Mpr, F. J. Preston, Chief Engineer, 1912, Great Indian
Peninsula Railway Company.

165. T agree entirely with the remarks mpade by Mr. Sanders in paragraphs 2
to 6 inclusive, and paragraph 10 of his note. .

2. T am of opinion that there is no need to take on apprentices from out-
side. 'We should select from the sons of our own employés who have the hest
claims on us, boys of 16 to 17, of good character and physique, who have been
educated up to the 7th or 8th Standard, and we should send a certain number
to the technical schools for two years' training, giving them a subsistence
allowance of say R30 to R40 a month whilst there. .

If the boys are badly reported on, after the first year, they should be got

1id of and the vacancy filled up.
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3. After their technical school training, they should be placed for six
months in the District Engincers’ Drawing Offices, and then placed under
selected Permanent-way Inspectors for 1% years. During the two years follow-
ing the technical school training they might be given R50 the first year, R60
the second year., _

4. At the end of two years they would be required to pass an examination,
and if successful, would rank as sub-inspectors commencing on R90,

5. We should, no doubt, contribute towards the education of a certain
number of failures, but the men we gt would gertainly be much better trained
than any of our present Permanent-way Inspectors. :

6. You will understand that T am expressing my own views only, and it
does not follow that they are the views of my Board.

Note by Mr. W. H. Wolff, Chief Engineer, Bombay, Baroda and
Central India Railway. '

166. The Bombay, Baroda and Central India Railway (broad gauge) has no
system of training apprentices, the Rajputana-Malwa Railway has, and when

~ acting as Engineer-in-Chief there, I found the results to be very discouraging.

On this system, I recruit, since a year, our Sub-Inspectors entirely from the
Sub-Overseer class of men. There is not time enough yet to judge of the
result, but owing to insufficient theoretical and practical previous training in -
railway matters I do not anticipate satisfactory results. The pay does not
attract men from the Overseer class.

I have placed it on record when I was last year President of the Institu-
tion of Permanent way Inspectors that I consider the money now spent by Rail-
ways on apprentice classes of their own would far better be employed in cone

_tributing towards the training of bright, and morally and physically-fit sons of

their own servants in our best Technical Colleges (Roorkee, Sibpur and Poona),
by the creation of a special chair on railway subjects, the theoretical and
thorough practical training going hand in hand. I find it, for instance, now
impossible to get an Inspector to get a turn-out ready with closers placed
near site of an old one of a different rail section, to replace the latter within a
few hours, when heavy traffic requires such a procedure. The boys should be
taught to build a spiked sleeper crib, to handle girders and adjust curves, giving
them transition curves, etc. The professors should therefore be theoretically
and practically Railway specialists. It is only then we shall get the proper
class of men. The first pay on engagement would probably have to be raised
from R40 to R60 or B'ﬂ{ but such men would be worth the money. I mneed
hardly add that their formation of character is of the greatest importance.
The moral atmosphere should be a pure and high one, and the boys should be
made to work with their own hands, clean their boots themselves, and be

brought up to look upon the dignity of manual labour as the most valuable
asset in a man’s conception of life.

East Indian Railway.

167. This railway was satisfied with their present arrangements for the
training of the Permanent-way staff.

My. H. B. Taylor, Chief Engipeer, Eastern Bengal State Railway.

168. They had great difficulty in obtainipg a proper class of men as Per-
manent-way inspectors, and WOuld: be glaq to join a scheme for training such as
that suggested by Mr. Jellett, Chief Engineer, Bengal-NagPur Railway. They
quite agreed with the views expressed by him as to the disadvantages of the
present methods of recruitment, and also with the proposals set forth for train-
ing courses, and approved of the idea thajc they, in common with other Railway
Companies, should be allowed to nominate students who were sons of the
pi'esent employés, always provided that the education they possessed was of the

required standard.
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Extract from interview with Mr. E. A. Neville, Manager, and
Mr. W. 8. Turnbull, Chief Engineer, Bengal and North-Western
Railway Company.

169. With regard to permanent-way inspectors it was admitted that their
present method of training was not all that could be desired, and the scheme of
education as proposed by Mr. Jellet they thought was suitable, but they also
thought it doubttul if they sent apprentices to he trained on these lines that it
would pay them, as such apprentices would probably on the completion of their
course of training, leave themt to join any other railways who might offer
higher wages. -

Mpr. C. 8. Rennick, Chief Engineer, Oudh and Rohilkhand Railway.

170. Mr. Rennick stated the difficulty expericnced was not so much the
technical education of apprentice Permanent-way inspectors as in finding some
cuitable method of giving them practical training. The practical training given

under Permanent-way inspectors was not satisfactory. The men might be

guite good at their work but unable to tcach others.

Note by Mr. G. W. Moore, Acting Chief Engineer, South Indian
Railway Company, Limited.

171. As Mr. Lewis is on leave and I am acting for him, I venture to reply
to your letter of 28th ultimo.

On this railway, we always have a certain number of young men, designated
Probationary Sub-Inspectors, under training. When there is a Probationar
Sub-Inspector’s vacancy, a selection of those applicants who are most likely to
suit is made, sons of old employés of the Company being given preference, and
a qualifying and more or less competitive cxamination is held by a senior officer.
The lad who, in the judgment of the officer, has the best all-round qualifications
is selected to fill the vacancy, and forthwith commences his training as a
Probationary Sub-Inspector.

The training extends over three years, during which time the lad receives
training in the Drawing Office, Surveying, the Workshops and Permanent-way.
For the training in Permanent-way he is put under one. of our covenanted
Platelaying Inspectors, and afterwards, to finish off, very often under a Section
Permanent-way Inspector. During training the Probationary Sub-Inspectors
receive a subsistence allowance of from R20 to 230 per month.

I do not look upon a technical education as absolutely essential, though of
course, in making the selection of candidates for the examination, it is greatl
in a lad’s favour if he has had some technical education. The difficulty lies
in obtaining lads who are sifficiently well educated and intelligent euough
to eventually become Permanent-way Inspectors. This is the experience in the
case more particularly of European and Furasian lads, which is unfortunate,
because they make as a rule the best Inspectors. '

Practical knowledge is after all what a Permanent-way Inspector requires,
and my experience is that college trained lads are apt to consider manual
details beneath them. I cntirely agrec with what Mr. Sanders, the Chief
Engineer, Bengal-Nagpur Railway, says in paragraph 10 of his note on the
subject under reference in respect to this.

I consider that the training the lads get under the system on this railway
is a sufficient and good one, hut what we want are better educated lads who
have a certain amount of technical training to enable them to make good use
of their time during training, and to fit them thereafter for a Permanent-way
Inspector’s duties.

Mpr. A. B. Strange, Chief Engineer, Madras and Southern Mahratta
Railway, Madras.

172. With reference to training of Permanent-way inspectors, Mr. Strange
stated that he had not been satisfied with men of the overseer class whom he
had tried, but would be glad to take one or two of this class provided that the
College of Engineering, Madras, would give them a special training.

4

INTERVIEWS: WITH EMPLOYERS OF LABOUR, ETC. i

At present they selected their men by holding examination and had no
difficulty in meeting the demand for Permanent-way Inspectors. The scheme
proposed for training Permanent-way Inspectors was outlined, and Mr. Strange
expressed his approval of the idea, and liked the idea of being able to nominate

~ his own men, and probably would be able to arrange for some support being

given to the nominated students while undergoing their technical course.

Note by Mr. A. Hudleston, Chief Engineer, Madras and Southern
Mahratta Railway Company, Dharwar.

173. T beg to acknowledge your letter of 28th March 1912, with enclosures
on the subject of training of lads for posts of Permanent-way Inspectors. .

On the metre gauge portion of Madras and Southern Mahratta Railway
we have provision for probationers on an accumulated subsistence allowance of
R120 for the 4 lads. -

We mostly encourage promising children of our old employés to such
position.

They have at first to undergo a preliminary examination as to general
fitness and are generally about 18 to 22 years old.

The lads are as a rule educated up to 6th Standard, and many have seen
a little Permanent-way work with their fathers.

They are taken into my drawing office for training in land plans and
other draftsmen’s work, after which they are sent out to work under some °
Permanent-way Inspector. .

‘When considered ready for examination they are examined in Mensura-
tion, Drawing, HEstimating, Rules and Regulations, Permanent-way and vivd
voce as to general intelligence.

If they pass the examination they become eligible for the post of Sub-In-
spector, otherwise they are sent back for a further period, generally about six
months, and again examined.

Failures if suitable for work as Timekeepers, etc., arc engaged in such
positiorns and allowed once more to appcar for examination, but not after 27
years of age.

I quite agree with what Mr. Sanders says in the tenth paragraph of his
note of 6th January 1909, as this defect is manifest in almost all the lads we
accept as probationers. - ’

What a Permanent-way Inspector requires for his work is interest
in his employment, the practical and methodical application of his knowledge
of Permarent-way and works both in building and iron work, the intelligent
use of professional pocket books so far as they apply to his duties, eyes and
mind trained to see defects in dctail of all sorts and understand them and
recognize quickly what is necded and willingness to carry out the needful
without delay and assist in the manual work personally if desirable without
false ideas about his superiority. ’

Most of this a lad cannot acquire at college, it has to be drilled into
him out of doors in actual responsible work ; so in my opinion college training
should not be carried very much further than sound elementary grounding and
the awakening of the brain.

I therefore consider that if each railway had a practical school with
a whole-time master for technical training, better results would accrue in
one year than by two years at college.

I do not consider that the Directors of any commercial undertaking
such as a railway would consent to subscribe for 3 or 5 years’ training of lads
at any college with the off chance of finding employment for them afterwards.

Note by Mr. A. Rowland, Chief Engineer, North Western Railway.

174. Mr. Rowland said that the North-Western Railway recruited Perma-
nent-way Inspectors from their own apprentices. The apprentices were gene-
rally the sons of old employés of the Railway and had to produce certificates of
certain educational qualifications before being accepted. They entered into
an agreement to serve four years as apprentices, during which time they were
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paid subsistence allowance. For the first two years they were trained in out-
door Permanent-way work under a qualified Permanent-way Inspector. At
the end of this time they had to pass an examination in the duties of a
Permanent-way Inspector (theoretical and practical), organizing labour, Hindu-
stani, Rules and Regulations, etc. During the third year they were trained in
office work connected with the duties of a Permanent-way Inspector; during
the fourth in interlocking signal work, and points and crossings, and if quali-
fied, they were put in charge of a length of line under a Permanent-way
Inspector. At the end of the fourth year, if qualified, they were appointed as
Permanent-way Inspectors if vacancies existed.

In many instances the Inspectors were incapable of instructing the appren-
tices properly and the result was not all that could be desired.

Mr. Rowland thought that the theoretical training was most necessary and
was of opinion that if the men were selected from the artizan class, they would
give better results. Very few Indians were employed as Permanent-way
Inspectors.

———

Copy of a letter No. E. 144 M., dated 6th March 1912, from the
Manager, North Western Railway, Lahore, to the Vice-President
and Treasurer, Permanent-way Institution of India.

175. In continuation of this office letter No. 1.-—258 T., dated 8th J uly

1911, Ibeg tostate that I think the Apprentice Permanent-way Inspectors and

" Apprentice Signal Inspectors could be much more cheaply and efficiently
trained to suit our requirements than is the case at present, by arrangement
with some Engineering Colleges or other educational Establishment.

At present we take from any school boys, aged about 17 years, who are
generally sons of old employés of the Railway. Those boys have no theoreti-
cal training of any kind to fit them for engineering work, but it is necessary
that they should have passed an examination equivalent to Standard VI of the
Government Educational Code. They are put under a Permanent-way In-
spector, who may or may not be a capable Instructor however efficient he may
be as an Inspector. They have to serve four years as Apprentices, during which
time they receive subsistence allowance amounting in all to R2,820 in the
case of European and Eurasian Apprentice Permanent-way Inspectors, R1,260
in the case of Native Apprentice Permanent-way Inspectors, 3,420 in the case
of European and Eurasian Apprentice Signal Inspectors, and R1,620 in the
case of Native Apprentice Signal Inspectors. It is true that we get some
return for this outlay in the work done by the Apprentices, but the return is
small for the expenditure incurred.

I agree with Mr. Wolff that the syllabus of the course of study for Lower
Subordinates at the Roorkee College which I understand is a two years’ course
and comprises 13 subjects, seems to meet the requirements of apprentices, It
might be possible to make some arrangement with the Roorkee College whereby
our apprentices could be frained in this class and to guarantee a cortain
number of appeintments each year. We could then select promising youths

- from amongst the sons of deserving employés, to be sent to the college, for whom
-we would contribute to the college and appoint a certain number of those who
-qualify as apprentices to undergo a further two years’ training under experi-
enced Inspectors, the parents or guardians of the youths towards whose train-
ing a contribution has been made by the Railway guaranteeing that their
sons or wards would serve the Railway for a period of years, or that the contri-
bution would be returned, although I am not clear as to how this can be en-
forced. It would seem that by this means we would for a less expenditure
than is incurred at present procure a better trained class of apprentices, who
would be more satisfactory and who would at the same time save the Railway
the labou}' and part of the expense incurred in giving him the foundation of
his training. 1 am, however, doubtful as to whether it would be possible to
restrict the class opened at the college to sons of Railway employés, and the basis
on which the Railway should contribute to the College and other such questions
would have to be considered later on if the other Railways fall in with these

views.
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CHAPTER XV.

I.—STATE TECHNICAL SCHOLARSHIPS IN FEUROPE.

176. The prevailing opinion of employers seems to be unfavourable o the State Technical
present system under which Indians are sent to Europe for technical training, Scholarships.
and as far as our enquiry has enabled us to determine we are in agreement
with this opinion.'

At present a student is usually sent for a three years’ {raining in some re-
cognised institution and has no time, even if opportunity offered, to do any
practical work whatever, outside that which his educational course demands,
and consequently he usually returns to India lacking in the most important
part of his training. Educational distinctions achieved in England or else-
where are, from the commercial point of view, useless to any employer unless
practical experience has been obtained in’addition. In England, Germany
and America, employers are usually not prepared to allow casual students to
potter about their mills, workshops or factories while they are undergoing their
course at an institute, interfering with their workmen and by their irregular
attendance and disregard of workshop hours, setting a bad example to the rest
of their employés. We are of opinion, however, that employers would be
willing to take trained students for a three years’ practical apprenticeship,
during which their services would be of some value.

177. We recommend that students should not be sent to Europe till Recommendation

they have learnt all that they can possibly learn in this country, both prac-

tically and theoretically, of the profession they have chosen, wherever the facil. .

ities may exist. That they should then be apprenticed with some firm of

repute in Europe with whom they would have to put in the three years under

actual working conditions, and learn details of practical work and the organi-

zation of a modern manufactory, and by actually working under commercial

conditions learn to direct others with some degree of authority. :

If this suggestion meets with approval we would point out that the amount
of the present State Technical Scholarships might with advantage be reduced
to such a sum, that the student would be compelled to become a wage-earning
factor and assist in swpporting himself. We feel convinced that such a scheme
if adopted would result in producing a more useful class of men than under the
present system and men who on their return would find ready and remunera-
tive employment and in the end tend to open up the industrial prosperity of the
country.

JI.—SvccESTIONS FOR THE CONTROL OF MINOR INSTITUTES AND THE
STANDARDIZING OF CERTIFICATES.

178. It is generally admitted that the present system of many independent
institutes, each with its own idea of instruction in technical subjects, is neither
satisfactory, economical nor successful. Under the existing system each
institute is entirely free to adopt whatever scheme of instruction it thinks fit,
to appoint whatever instructors it may consider qualified, to adopt its own
methods of instraction, to conduct its own examinations under what standard
it may deem sufficient and to grant certificates under its own name. '

The standard of admission varies from the 2nd Anglo-Vernacular to the
Matriculation. The curriculum and methods of instruction, the standard and
conduct of the examinations are dissimilar, and consequently the certificates
have no corresponding value.” There is no classification, i.e., no differentiation
between schools and institutes of entirely different character. ‘

Unfortunately the public does not recognise any difference in the value of

certificates granted, and the employers of students are often disappointed in

not securing the standard which they have been led to expect; the result of all

* this is that technical education has been, and will be, subjected to a large

amount of justifiable criticism, and employers of labour prejudiced against the

outi;urilzuntil some steps are taken to put technical education under proper
control. N

1 See paragraphsi50, 51, 62, 80, 84, 85, 94, 100, 117, 139, 144,
3 See paragraph 45.
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If this view is accepted it must be admitted that no great or general good
can be expected from small isolated institutes which at present have not got the
benefit which the control and guidance of a central institution would give
them.

Central Institute, 179. We, therefore, consider that in certain Provinces where the need
: exists, there should be established a central Institution which, as the embodi-
ment of the highest standard of instruction of a technical character needed,
~ can not only direct and control the teachings of these schools, but supply them
with new ideas and furnish them with a suitable model on which their scheme

of education may be carried out with success.

180. With regard to such a scheme we consider it necessary that the smaller
institutes must be subordinated to this central authority so that the preliminary
training which is necessary in all branches of technical education may be
brought up to a proper standard and that the students of these smaller schools
may on finishing their course in them be in a better position to become useful
members of their trade than at present, or if they desire to proceed to a higher
training, may be able advantageously to take up the more advanced courses of
the central Institution, and may enable that Iustitution to dispense with the
preliminary courses which occupy so much time that might be more usefully
employed in other branches of the various subjects.

The position of the proposed central Institute is analogous to that accorded
to the University in respect to the Arts and Science Colleges; the courses of
instruction are regulated by the University which is responsible for their inspec-
tion, and tests the instruction given by holding examinations, and granting

Subordination of
smaller Institutes.

‘degrees or diplomas. This system is now more or less carried out as far as civil .

engincering in Bengal is concerned by the joint Technical Examination
" Board.

Obligations of the 181. We consider the central Institution should be responsible—

central Institution.
(1) For the suitability and efficiency of the courses of instruction and
the staff of instructors.

(2) For seeing that suitable plant, equipment and tools are maintained.
(8) For improvements in work and instruction.

(4) For the periodical inspection and examination of the various schools
and granting certificates of various grades. -

(8) Generally for the technical education of the presidency.

‘Scheme of inspection 182. Under the scheme proposed the staff of the central Institute,
strengthened where necessary, and assisted by such other competent inspectors

as may be found, should conduct periodical inspections of the smaller schools
twice a year and make occasional visits,

The annual examinations should be conducted simultaneously at different

centres by a board of examiners appointed by the central Institute and
certificates granted under its seal.

183 Grants-ip-aifi should be paid by Government on the recommendation
of the central Institution based on the reports of inspection and examination.

Concessions in longth 184. It is proposed that students of Institutes subordinated to the central

Institution for  LNStitution, should, if they have passed the required standard, be given conces-
students fromminor ~ sions of one or more years in the higher courses of the central Institution, and it
: is confidently expected that the subordinated Institutes will in the long run
provide a considerable number of students for the central Institution who will

have been already trained up to a point far in advance of that possessed by the
students at present offering themselves for admission.

Increased efficiency . . . . . ]
of the central Insti- 186. The above suggestion will, in our opinion, result in a greatly

tiltio? an(li)toppprtun- improved standard of work in the central Institution and will be the means of
ities for obtaining H . . . €
e L Podueation CATIYINg OL education to a point equal to that of the recognised technical schools

being open to ell 111 England. _
inhabitants of a

orovince, A further advanta e will be that the facility for obtaining a higher techni-
cal training will be within the grasp of the inhabitanis of the various districts

Grants-ineaid.

of & province, who generally at present do not know how to set about obtaining.

“such an education,
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III.—TraE TRAINING OF MECHANICS.

186. The question of training skilled mechanics has so repeatedly been The classes of men
brought into prominence during the interviews we have had with employers includec under the
of labour and is so closely allied to the general scope of our enquiry that we nics.

have considered it in this chapter.

For this purpose the term mechanic includes fitters, turners, moulders,
carpenters, blacksmiths, patternmakers, jobbers, mistris, in fact the great army
of the rank and file of the professions under discussion.

187. On page 26 of Sir Edward Buck’s Report on Practical and Technical The demand for
Education it is stated on the authority of Mr. Chatterton the number of *killed inbour.
artizans in India is undoubtedly in excess of the normal requirements of the
country.” At the present time it is certain that the number of skilled artizans
falls far short of the requirements of the country.

"Wherever we went, there was a universal cry for a better class of
mechanics and the report of a scarcity of skilled labour.! In Cawnpore,’ one
employer of labour gave it as his opinion “that the reason skilled labour was
inferior nowadays was that, years ago when the mills were being started, every
European had to work with his hands and trained his men in the workshop.
Nowadays, the mills being established, few Europeans found it necessary to
work with their hands, and the workmen had not the same example and
instruction before them.”

188. The question of training an improved class of skilled labour is The edueation
undoubtedly a thorny one. On page 22 of Sir Edward Buck’s Report on ™®"red °
Practical Education it is stated : ¢ Persistent enquiries made in all the large :
railway workshops and private foundries and factories that time permitted
me to visit proved the existence of an almost universal opinion that artizans’
sons required no literary training.”

From our enquiries we found this opinion has been modified, and the
general opinion seems to be that the skilled workmen require vernacular
education® in reading, writing, arithmetic, sufficient for elementary accounts, -
and sufficient knowledge of drawing to understand a dimensioned sketch. The
great danger was, however, stated to be that such] education might be carried
too far. If this is done, the budding artisan gets the head in air,” probably
deserts his trade, and tries to enter some less exacting line of life.

189. There seem to be only two methods of training :— Mothods of
(¢) Industrial Schools. training.

(6) Apprenticeship in works with literary ecducation carried on
concurrently.

190. The so-called Industrial Schools in this country have been scheduled Industrial Schools.
in page 18 of Sir Edward Buck’s Report on Practical and Technical Education,
and the descriptions given more or less hold good to-day. °

It will be observed that 8ir Edward’s suggestions for Industrial Schools

iven in Chapter III of his report, however sound they seem in theory, have

not proved at all successful in practice in the eleven years that have elapsed
since his report was printed.

Industrial schools as they exist in India have no parallel in any other
country and seem to be indigenous to India. They certainly are not analogous
to the English trade schools. Excepting so far as missionary efforts for
orphans are concerned, they have been condemned in principle and practice
again and again, and the general opinion expressed during our enquiry is that
they are useless for furning out the required class of skilled artizansin the
professions under discussion. This condemnatior does not necessarily refer to
the % Local Trade or Crafts School” recommended in resolution 119 of the
Simla Conference of 1901.

The system of Industrial Schools was also condemned by the Committee o
Industrial Education which sat in 1903 in resolution No. 16, which is one of
the few resolutions of this Committee with which we agree. :

1 See paragraphs 100, 111, 118, 120, 121, 130, 181, 187, 139, 142, 143, 149, 1563, 17, 1€0.
2 Bee paragraph 148,

¥Each province must consider its own special circumstances. In Madras, the educabon would probebly he
condueted in English, R
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'We are of the opinion that industrial schools seldom can recruit from the
right classes, they are generally inefficient and costly, the training is far too
superficial, the pupil is not brought into contact with the irade he is learning,
he lacks training in economy of production, and above all the Lours of labour
to which he has been accustomed unfit him for the long workshop hours to
which he will have to conform in after life. Allowing, for argument, that an
Industrial School can turn a boy out as a first class turner, this boy will have
been for 7 years at the school where he has probably done 4 hours manual
labour a day, Is it suprising if he turns out an unsatisfactory and inefficient
workman when he has to work 12 hours a day in a workshop under commercial
conditions ? At the school he has taken his time over each job; in the work-
shop each lathe and machine has its money value in over-head charges and a
manager cannot allow a job to take eight hours when it should take six if he is
to run his shops as a commercial success. In certain cases industrial schools have
been located in the vicinity of big railway shops with an idea of training the
sons of the artizans in those shops. In answer to our enquiries the railway
authorities state that they have not obtained any benefit from the schools and
have no use for them except as night schools which workmen will sometimes
attend to learn the * 8 R’s” not for technical training.!

191. The chief advantages of this system are that the apprentices will be
related by caste and heredity to the craft they work at and are not sons of
peons or postmen who go to an industrial school to obtain a stipend or a cheap
education ; the apprentice works from the start, under workshop and commer-
cial conditions and workshop hours. The difficulties of turning out a more
highly skilled mechanic by this system are that the teaching may be faulty
unless some one in aunthority takes an interest in the apprentices; the children
of the artizan elass are generally very uneducated and no special facilities have
been made for their education, and in general workshops do not care to
train apprentices for the public good, but expect them to remain as workmen
while there are many outside openings clamouring for skilled labour.

192. The question is how can this small amount of necessary education
be imparted. Night schools are out of the question, because, in the Indian
climate after a hard day’s labour, the Indian workman, and much more his

child, is physically unfit to do any mental work however slight.? In Madras,

as will be detailed later, the want of highly skilled artizans with some educa-
tion is acute and the following experiment is about to be tried. In Madras
the main private workshops, railway workshops and mills are more or less in
one quarter. It is proposed to institute 200 State apprenticeships for the sons
of artizans in these shops. An inspecting officer is to be appointed to see the
apprentices are being fairly taught, and a school is to be erected in the centre

which the apprentices will be bound to attend for a certain number of hours
in the week.?

This promises to be a solution of this difficult problem and will be an
interesting experiment to watch.

There is a school in Lahore called the Railway Technical School, which
name is a complete misnomer. “The object of the school is to provide a
suitable education for children of artizans employed in railway workshops,
By a suitable education is meant an education in which instruction in reading,
writing, arithmetic, elementary mechanics, physics and drawing is given in
striet subordination to manual training in the workshops.” The school is very

po?u]ar with 13hé class for which it is established, but probably errs in going
a little too far in literary education.

193. In our opinion * mapual training schools on these lines could be
successfully established in all big centres and near large workshops, care bein
taken to restrict the literary education to the minimum specified above an
the boys drafted into apprenticeships in the workshops between the ages of
12 and 14, During this apprenticeship they should be obliged to attend after-

fioon classes for two or three hours a week to complete their elementary

1 Sce paragraphs 189, 1560, 160. -

? See paragraphs 86, 110, 116, 119, 149,
3 See paragraph 180.

4 See parggraphs 139, 144.
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literary education and towards the end of their five years’ apprenticeship prac-
tical demonstrations and lectures might be given on the theoretical side of the
various crafts! For instance; the fitter might be taught how to line out
work from machinery drawings, to lay out foundations for machinery of a
simple character, to learn something of the management and working of an oil
or gas engine.

The turner could be taught the various operations of work which it is
possible to do on a lathe, the advantages of grinding his tcols to a certain angle
for various metals, and be given some idea of the cutting speeds necessary.

The moulder might be taught] the value of varicus mixtures of iron for
different castings and the method of obtaining these mixtures.

This education should be carried on in the manual training school with
little apparatus or plant and preferably by experts from the workshops.

194. It will be argued that no workshop will permit its apprentices to g;ﬁl";zﬁogfwmﬁ:
absent themselves for these afterrnoon attendances; but they are going to wiu co-operate,

permit it and encourage it in Madras, so why not elsewhere ?

In Germany we understand apprentices in workshops are made by law to
attend for literary instruction in schools. The Governments in India may not
wish to adopt such an autocratic method, but there is little doubt they could
bring pressure to bear if desired. In most cases, however, the managers
of workshops are quite broadminded enough to see the ultimate good which will
accrue to them and to welcome the proposal.

IV.—BoiLEr Aor CERTIFICATES.

195. A certificate of competency under one of the provincial Boiler Acts fff‘lxmggh“::’;‘.‘ stes

may be considered as an essential part of an engineer’s training ; for without

- this certificate charge of an engine and boiler is not allowed. We have found

a ood deal of dissatisfaction existing with regard to the way in which these
certificates are granted. And it would appear necessary to exercise greater
care in the scrutiny of certificates submitted and only to recognise those from
establishments registered as affording proper training.

We also found a good deal of dissatisfaction existing with regard to the
manxner in which examinations are conducted, and we suggest that better results
would be obtained by the appointment of an independent examiner for each
province in which the Act is in force.?

V.—SPECIAL RECOMMENDATIONS, _

196. (1) That the present system under which State technical scholarships
are granted to Indians for education in technical institutions in England and
elsewhere should be discontinued. That suitable stipends should be granted
to Indians, who have successfully completed their theoretical and practical
education in India to enable them to be apprenticed for practical experience
with firms of repute in England.

(2) That minor technical institutes should be placed under the control of
one central Institution in each province in which such an Institution exists,
with reference to its courses, equipment, examinations and certificates.

(8) That the education of skilled workmen should only be carried up to
vernacular reading,® writing, sufficient elementary arithmetic for accounts and
sufficient knowledge of drawing to understand a dimensioned sketch.

(4) That the most promising method of training skilled workmen is to
establish manual training schools for children in big centres and near big
workshops ; the boys to be apprenticed in workshops from-the ages of 12 to 14
years; during the apprenticeship they are to be obliged to'attend a,fternpop
classes to complete their literary education and finally to obtain some theoreti-

cal knowledge of their work.

1 This suggestion has also been made for the textile industry, see paragraphs 98, 99, 101, 102, 108, 110, I16, 117,

> 118, 121, 123, 126, 139, 145. .

2 Seo paragraphs 96, 124, 141.”
$ See note fo paragraph 188,
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CHAPTER XV{—BENGAL.

197. The opinions expressed by employers of labour, on whici our Opinions on which
. remarks are based will be found in Chapter VIIT, page 19. Besides these we pup """
had conversations with the Chicf Engineer and the Coramittee now sitting

to formulate recommendations for the establishment of an Institute to
replace Sibpur College.

198. The professions and industries already developed in this province Provincial Indus-
to such an extent that they can offer employment to technically trained foylerelopment and

Indians, which come within the scope of our enquiry are— ;e?n;csany trained
ndians.

. Civil Engineering.

. Mechanical Engineering.
. Electrical Engineering.
. Coal Mining.

. The Jute Industry.

. Cotton Mills.

199. The prevailing opinion of employers of labour seems to be that the The material avail-
genius of the inhabitants of Bengal is not generally adapted for successful able
employment in the technical professions. A resumé of the opinion and
experience of employers is as follews. They make excellent workmen, but ‘ ,
the educated classes, even after training in a technical institute, are averse N
to manual labour as a regular employment. : .

We find, however, there have been some notable exceptions when the
_ Bengali has been freed from his social influences and has mixed with men
of other races. There is, therefore, even reason to assume that in future he
will with proper training take his place in the technical professiors.

200. Up to 1912 the civil engineering educational system of Bengal Civil Engineering.

and Eastern Bengal and Assam were closely allied. Sibpur College was

the largest of the major institutions teaching up to the civil engineer class

standard, the Bihar and Dacca schools of engineering were affiliated to the

overseer standard, while six minor institutions in Bengal and five in Eastern

Bengal and Assam were affiliated up to.the sub-overseer standard. The
examinations for these two last standards are carried out by a Joint Technical
Examination Board. Sibpur College is now, however, sold, and the province has
Fee‘n re-arranged, while a Committee is sitting to furnish recommendations for the

uture, T :
201. From the interviews we have had with the controlling authorities of mechanical
engineering works we find that there is, and has been, a great demand for tech- Engincering.
nically educated Indians, in every instance it was stated they were greatly in
demand, and we were promised the most cordial support and assistance in any
scheme which would provide a suitable class of man. It will be seen from the in-
terviews which are recorded in Part IT, that a man with the requisite training will
have no difficulty in obtaining lucrative employment. The opinion was fre-
quently expressed that if the educated Bengali was prepared to work practically
he would be freely employed and given every opportunity for advancoment, but
he must understand that he must be prepared to do anything that he is told
when beginning his practical training and not expect a “sitting down ” job
when he is undergoing his apprenticeship. The *Improver ” type of technical
training seems to be the only one possible, and it is worthy of note that where
technically-trained students of this type have once been tried, employers are

much in favour of the system, and are prepared to take more men.

202. There are many openings for technically-trained men in this branch lectrioal
of work, and we have found numerous examples of such men receiving from anegci:;ce:‘ing.
R100 to B400 per month after they have had two or three years’ work.in
addition to their training. The “ Improver ” type of training- seems to be the -
most satisfactory method for this branch as well as for mechanical engineering.

In our opinion, and as the result of a most careful -enquiry, we find it .
necessary to point out the fact that there is at present no demand for students

Sy Ovl Qo o



Ceal Mining.

- Night Schools.

ke School of
Mines,

Control.

920 REPORT ON TECHNICAL EDUCATION ENQUIRY.

ng, and there

with a university training in mechanical and electrical engineerir
The general

do not appear to be any openings for which such a man is suitable.
opinion of employers of labour confirms this." o
The feeling seems to - exist amongst employers that the university type of

education unfits a Bengali for practical work, and although an engineering
graduate would have a more complete scientific education he would be far
bohind the technically-trained student in practical ability and less valuable to

an employer.

9203. There are many openings i
training. We lad interviews with all )
and have prepared the following scheme whi

1 the industry for Indians with the right
the Chief Superintendents and Managers
ch has met with their unanimous

-approval.®

SOHEME FOB TECHNICAL EDUCATION FOR THE CoAL MINING IN?USTB.Y.

1. The classes of men for whom employment is available and who are
wanted on the mine fields are— :
1. Mine managers.
2. Assistants.
3. Surveyors and draftsmen.
4. Overlookers.
5. Sirdars.

9. By far the most important class of education required is that for men
actually engaged in mining work in subordinate positions. As these men
are employed underground all day, this cducation can only be imparted at
night schools. These schools then are regarded as the most important part of
the scheme,

3. The general scheme of education required is considered to be —

1. Night schools.
9. A school of mines at Asansol.

4. Subordinate classes for evening lectures should be established at the six
centres at present sanctioned ; this number to be extended if found necessary.
These night schools should be under the direction of the Principal of the
School of Mines who should be responsible to the governing body (hereafter

described) for their efficiency and control.
Instead of one lecture of one hour a week as af present organised, these
lectures should consist of three lectures a week in English of at least 13 hours’

duration in the following subjects :— :

1. Mining according to the present syllabus.
2. Steam engines and mechanics.
3. Arithmetic and elementary science.

The staff should consist of three lecturers who may all be attached to the
staff of the School of Mines, or partly selected from managers of mines, as may
be found desirable. Lecturers attached to the staff of the School of Mines
should be permitted to take private practice at the discretion of the Principal,
always provided that such practice did not in any way interfere with their
educational work. .

5. This school should be established at Asansol and in addition to a 3
years’ course in mining engineering, should hold a one year’s course for mine
surveyors and draftsmen.

The governing body should consist of the Chief Inspector of Mines and
four members selected by the Indian Mining Association from superintendents
and managers of mines one, of whom should be an Indian. The Principal
should be e.r-officio member and secretary.

1 See pacagraphs 49, B3, Bl, 67, 58, 60, 61,73, 74, 75, 76, 99, 101, 107, 108, 110, 116, 117, 118, 119, 120, 122,
125, 135, 137, 140, 146, 148, 156.
2 See pamgrapha 80, 83, 85, 86, 90, 01,
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On the formation of this governing body it i i ini
. Blue he foxma hi S body 1t 1s considered that the Mining

rovomive body.wsory Board should be dissolved and its work taken up by thg

The universal opinion expressed is that to e

On. ex d is t nable a man t roper Cour
adva’ntage qf a course in a techrycal school he should prepl:n'g Ifiﬁgeg’lgpe; s
yme(z)a,;'est E;Ia:c;mag& tr'arn.mg in bal mine. If this practical training extended to
v, it i X Py

moxe than 2 ngL s improbable that a man would leave a pald position to

The entrance qualification should in no way be i

_ € . connected wit iversity
qual}ﬁcatmn?, but entrance to the School of Miies should be &Eéa?n:c{ng;lilﬁe
year's practical employment in a mine and through a competitive enfran
examination to be held by the school. nee

The school to he open to all classes and creeds in India,

The general scheme for the 8 years’ school course should comprise—

1. Bteam, heat, hydraulics and elementary electrical engineering.

2. Mechanism and applied mechanies including the strength ofabeams

3. Calorimetry of a simple practical nature, .

4. Commercial analyses of coal, general properties of gases in mines and
sufficient chemical training to understand these practically.

Elementary geology applied to mining. E

6. Mining, including ventilation—the course to b )
practical nature. wse to be of an eminently

7. Surveying, including mine surveying and drawing.
8. Practical mathematics and geometry.

The whole education should be carried out with the idea that
. . . . Y o, t .

simple machinery and gearing, mine planning, and the buildi ;
required on a mining estate. i P 8 and the buildings and equipment

At present a man can appear for the Government mine gcer’ rti
ficate after five years’ practical work underground. It is pxgg;%erﬂslagetg.
three years of school training should be accepted in place of three ears?
practical training, and a diploma holder of the School of Mines shou{d be
permitted to appear for his mine manager’s certificate after two years’ practical

traini his '
cza’ulr;;g.lg’ one year of which must precede and ome year follow after his school

It is considered probable that the Mining Association and the East Indian

=

. Railway will grant scholarships to students at the schoo} as they have already

done at Sibpur.

It is considered that as one of the urge N i i -
. . : gent wants on tl s Surveyin
a rea]'ly efficient mine surveyor, a special class of one year’s dlllia;;?cl)ﬁe sl?glll(lic; blz g Gl
gstabhshed at the School of Mines in which surveying, mine surveying and draw
ing should be practically taught. ° b

204. We found = .0
ing in thi; : neduos%:y : ajs the result of our enquiries,’ that there is little or no open- Jute Mill,
From our own personal inspection of the work demanded i
cu.ltieg which Wﬂ.l bg placed in the way of technically-educate g ’I ;'&}gnghengfd%ig
not think that this industry need be considered at present, though M. Yule®

was of the opinion that the jute industry might be t i
proposed Bengal Technical Institute. y might be faken vp as a sfetion of the

- 205. There are some openings for men with technical trainine i ) )
ject, but the field is not large. The demands are at pregelfl? bz{;:l nxlx?egt i)n ﬂtuSdSUb- Gotton il
educated at existing Textile Institutes. g ¥y students )

206. We find that there are a few openings for Indi i se
Industrial chemistry, but there is not a IIz)lrge gr specialiizl:él Scieg;if airi)lr%lsréxgltlf fnderal Chemistry.

1 See paragraphs 50,{76,i77.
2 Beo paragraph 76, X

#.8ee paragraphs 81,1101, 110, 123,124, 135, 189, 144,
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, Bucational Insi- 907, 'We wero asked by the Committee appointed fo formalate recomllclrxellgla-
! tions for an institution to replace Sibpur, to give our opinion on the following
questions :—
1. 'What is the goneral opinion of employers with respect to the men
turned out by Sibpur ;* wherein do they fail ; and how would you
propose to remove the existing defects ? o .
9. What are the prospect of employment for students of civil engineer-
ing and other branches respectively ? ched for th ‘
¢ i ine College is to be established for the province,
51 d.sg}lgﬁaa%t]%r;gilg f%i?;gtown lgike Calcutta, or, if not, then where P
4. 'What qualifications would you recommend for entrance to such a
college ; and how should they be tested ? .
5. ‘Would the authorities of the United Provinces agree to the founding
of a higher engineering college, for all India, elsewhere than at
Roorkee ?
Questions 1 and 2, We are of opinion that a well equipped Institution is of vital necessity to

Bengal and one should be established with sections for eivil ,er.lgineering,
mechanical engineering, electrical engincering and Inc}ust?ml chemls.try. The
present state of the textile industry in Bengal does not justify the existence of
a textile section, and the employment of Indians in the jute industry does not

¢ geem likely? The mechanical and electrical engineering courses should be
separate ones and teach up to the “Improver” grade, granting no certificates
till a satisfactory apprenticeship has been completed in accordance with the
recommendations in chapter III, page 6.

There is a very large opening for such apprenticeships in Caleutta, though
employers are at present prejudiced against {echnically-trained students. This
does not seem to be the fault of the training, but of the material.

These faults which were touched on in paragraph 199 can only be over-
come by the rigorous weeding out during apprenticeship of those who will not
work. We do not know what openings there are for students of civil engineer-
ing, but beyond the Public Works Department there must be a certain number
in Municipalities and under contractors.

Question 3. ‘We are of opinion that this Institute should be located in an easily accessible

site on the outskirts of Caleutta and within reach of tramway communication,
and not located in the centre of the city.

Question 4. ‘We are of opinion that the qualifications for entrance should be examina-
tions held independently by the governing body, together with a general
education up to the matriculation standard.

Question 5. We are unable to say what the opinion of the authorities of the United
Provinces may be, but Bombay and Madras have large engineering colleges
which they are enlarging or rebuilding, the distances in India are great and

it is unlikely that any of these provinces will assist in forming a higher
engineering college for all India.

Bengal Techuical 208. We inspected this Institute and had the pleasure of meeting ghe Com-

Instituto. mittee.> We are of opinion that neither the equipment, staff or accommodation
are of such a nature as to make it probable that the Institute will be successful,
'We understand the question is under consideration whether it would not be
advisable to absorb it in the large Institute now beiug established for Bengal.

Bihar School of 209. W&isited this school which is affiliated up to the overseer examination.
Eng{‘?ee'ri“g' As this school will be the chief school of the new province, we are of the
Bevkipur. opinion that it should be developed as a civil engineering school. Overseer
classes should be started apart from sub-overseer classes with which they are
combined at present. At present three hours a day are devoted to practical
work in the workshops. This is not enough to turn out a workman and too
much for a sub-overseer. The reason for the introduction of this system was
the unpractical nature of the students from Bengal. As only Biharis will be

1 See paragraphs 49, 53, 57, &8, 59, 60, 64, 68, 71,75, 80,
2 See psregraphs B0, 665, 76.
¥ See pa:agraph 82.
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admitted in future it is hoped the system may be altered ; a reasonable number

of hours a week being allotted to workshops, sufficient to tu t
is cogaisar.t of the methods of good wo. k.p oo a\man who

The equipment of the workshop is very poor. There is not so much the
want of an increase in the plant as good lathes and good tools. We recom-
mend that the entrance test should be examinations held by the school
authorities, and more European instructors should be provided. We are of
opinion that the school should not be developed in the mechanical or electrical

branches, as there is little demand at present in Bihar for such Th
Bengal Institute could be utilized for this purpose at present. e °

CHAPTER XVII.—CENTRAL PROVINCES.

210. The opinions of employers of labour on which
will be found in Part II, pagep34z a which our r&narks are based

211. There are few industries yet established in these provinces and the Provincial industrial

opportunities for employment at present available for technically-trained sociohmentsand the
T cang-
cally-trained Indians.

Indians are not very numerous. It appears that opportunities exist for ;
1. Civil Engineers.

2. Engineers for cotton ginning and pressing factories.
3. Surveyors for manganese mining.

4. Assistant superintendents for mines both for coal and manga-
nese.

5. Some few openings in textile mills,’

The demands for (1) are at present met by men trained at one or other
of the engineering colleges; the appointments are not very numerous and it
does not appear necessary to provide for any special educational scheme.

The demands for (2) are more numerous and are at present m
et b
from Bombay and elsewhere, but with the introduction Pof the new sc%rorl)rlleol%

engineering at Nagpur and the development of the technical instit
Amraoti local men can be trained for these appointments. mstitute ab

- The openings for (3) are limited in number and would probably be filled

* by men trained in one of the engineering collezes or at th
mines at Asansol. g & S at the proposed school of

Th.e' openings for (4) are also limited and demand no special local facilities
for training. ’

.. There are some few openings for (5) but not enough to warrant the estab-
lishment of any special classes for their training, the largest employers (the

Central India Spinning and Weaving Company) having a special training scheme
of their own.?

212. From what we were able to learn it appears that the engineering school ® Edueationsl faciities
now being started will fill all requirements for some time to come, | G Tplyiog these

demands,
~ Our opinions with regard to the technical school at Amraoti will be found
in paragraph 92.

CHAPTER XVIII.—BOMBAY. »

23 The opinions of employers of labour on which our remarks are based,
will be found in chapter XII, page 42. Of the varied races of the Bombay
Presidency, the Brahmin seems least adapted for practical requirements.

214. The industrial development of the Presidency is principally in textile Sy ncisl Industriay

. e s . development
manufacture, there being nearly 200 mills in the Presidency, 90 being located demand o ochui-

in Bombay Island, 61 in Ahmedabad, and the remainder in various other ®V-irained Indisus,
centres of the cotton industry.

1 See paragraphs €4, 85, 86, 90, 91, 92, :
2 See paragraph 95. : /
8 See paragraphs 84, 85. '



04 REPORT ON TECHNICAL EDUCATION ENQUIRY JUGGESTIONS FOR ADJUSTING FACILITIES FOR TECHNICAL EDUCATION. 95

chemistry courses. It also proposes to take up the training of men as inspec-
tors for food and drugs, when there is shown to be a demand for such men.

290. Facilities for technical education in the Presidency are well provided Facilivios for tech-

-'The opportunities for employment of the technically-trained Indians in this

province are extremely wide, varied in character, and may be classified under
the following heads : — nical education.

i1 Euginecring.

whanical Enginer-
[

Electrical Engineer-
ing.

Textile Industry,

Industyial Chemistry.

(@): Civil Engineering.

(b) Mechanical Engincering.
(¢) Electrical Engineering.
(d) Textile Manufacturcs.
(¢) Industrial Chemistry.

- 215. (a) The demand for Civil Engineers of the various grades,
be met by the men trained in the College of Engincering at Poona, but from

opinions we have gathered * it would appear necessary to insist on some practi-
cal apprenticeship for these men, under some competent officer.

... 216. (b) The demands in thissection are principally for engineers in cotton
mills, ginning end pressing factories, pumping installations,

plants, and engineers for general purposes in factories and indus
other than mills.

There seems to be little difficulty in obtaining men with adequ ini
for these posts if they possess the qualifications degtailed in paragra:}fﬁ tigln;rlxg
for many years past Bombay has turned out numbers of these men who are now
engaged as engineers in various capacities, and in the majority of instances
with satisfaction to their employers.

The demand for these men is not likely to increase to an
in the near future, and it is possible that technically-trained students in
mechanical engineering will have to look for some other appointment than
that of engineer in a ginning factory for 5 months out of the 12 : thig position
is much sought after by the majority of technically-trained studénts We are
of opinion that if the wants of employers are to be met, and a better class, of

mechanical engineer is to be provided, an apprenticeship of two years must
be insisted on by the authorities.

217. (c¢) The demand for properly trained electrical engineers is I
increase, and with the installation of the Tata hydro-electri% schefn:és t}?;( ei)};s;i?
bility of employment in this branch of engineering appears to be good.

The educational course should include a two years” apprenticeship in an

electrical workshop, so far as to ensure that the student will work under prac-
tical conditions. pra

218. (d) The demands for technically-trained men in the textile j y
ar¢ very great, and we find that almost every mill is willing to taﬁdgjgse
men, provided they will comply with mill rules and hours. There appears to

be no complaint about the knowledge and abilit i i
Indians for textile work, but there is ﬁndoubtedly g ;)Bfl(t;]l”ll(g‘ t:jl]amv‘;zllllﬂ:gmlgeg
objection to employing men who comsider it beneath their dignity to dun :
practical work themselves, but simply wish to direct others, The ytwo Jears
apprenticeship should also be insisted on for textile students, and we fee{es?:se
that if this is done, the objections raised against giving emplosrment to tech i
cally-trained Indians in mills will disappear. ° o e
With regard to a class for training mill jobbers i et
cal portion of their work, it does not appelar bnﬁe;;lalt';e i(:llel:fli?::af)yf ttl};mi?;\l;
promises of support given, to start such a class at present, but the authorities
shou'd not lose sight of the fact that a necessity may arise in the future.?
- 219. {e) °The opportunities for employment ; i :
not yet very humerous ; in some few insI;an);es the lllrlul{: %Vliifrl?llw:h: Illllllesgyw?;l?
a knowledge of chemistry as applied to bleaching, sizing, and dyoeiﬁg

There appear to be some openines i
o ] 0 b6 some openings for men with a small capit the re-
3il;11blt:i(zl;0?lr:§?t} t;ilillng, 1111 the mafnufacture of oils, fats, and lpulbﬁczgglg maite-
&y SIZC, 1-ant, and varnish man , ‘g . .
Institute is inire ducing thess tl}tlldzla(:t(lzll]ﬁ%sand the Victoria Jubilee Technical

€S, In connection ‘with its existing

appears to

electric power
trial concerns,

Yy marked degree

;See Daragraphs 21, 104, 112.
. See parngraphs 99, 101, 108, 117, 118,
Seo paragraphs 81, 101, 110, 123,124, 135, 139, 144,

-

and need no special mention. For opinions regarding the existing courses at the
Ahmedabad Technical Institute reference should be made to chapter X,! page
42.

921. The opinion of the majority of employers interviewed in Bombay is
that no opening for a man Wwith high theoretical training exists, ‘and that
unless such men are prepared to do practical work for some years, their know-
ledge is valueless.?

999, This college® teaches up to the B.E. degree of the Bombay Univer-
sity in civil, mechanical and electrical engineering. The civil engineering
class has been long established and meets the demands of the Bombay Public
Works Department. The mechanical and electrical engineering classes are
either not yet established or have only recently started. A very fine mecha-
nical laboratory is mow being built. To show that the openings for employ-

Advanced Training.

Poona College of

Engineering.

ment of such men are not numerous reference may be made to the opinions

referenced in paragraph 221.

There is also an apprentice class for sub-overseers, mechanical engineers
and electrical enginéers. The men all 1‘1ave tp work tggether for. two years
taking up drawing, mathematics, steam oil engines, physics, mechanics, chemiste
ry-and practical workshop training. In the third year the students specialize
in civil, mechanical or electrical engineering. In our opinion this system is
unlikely to turn out either a sub-overseer or a mechanical or electrical engineer
of the type demanded.

There is also a normal class which selected students may attend for a fourth
year during which they are paid R40 a month. They are then apprenticed
out for one year in workshops. In our opinion efficient teachers will require
a longer period of practical experience.

CHAPTER XIX.—MADRAS.

993. Besides the interviews detailed in Chapter XI, page 56, we had
conversations with the Hon’ble Sir Murray Hammick, Mmpbpr of Coupcll for
Education, and the Hon’ble Dr. A. Bourne, Director of Public Instruction.*

994. The main industries of Madras are agriculture and the hand-loom
industry. The larger industries with which technical education is allied are
not highly developed and are represented by a few, but very efficient cotton
mills, small engineering workshops in Madras, aqd some sugar 'factor_les. Th.ere,
is a very large demand for men to run_ginning factories, rice hulling
machines, and small oil engines for pumps. The wages available are usually
low and not sufficient to tempt educated men, even of the Improver grade, for
whom there seem few openings. The chief wa;nt at present, seems to be for
more highly skilled mechanics to fill these posts® |

As workmen, we heard good accounts of the inhabitants of Madras. The
e of the higher classes, however, are Brahmins who we

lwa:ggr igfzfz?etggas o race suffcred from the same disabilities as detailed in

ini ial classes of
he opinion was expressed that 'the lower socia
%ﬁﬁ%ﬁg %oiﬁ?frg)aily%e most suitable for a technical education.

The industries and
the inhabitants of

Madras.

L)

995. The College of Engineering, Madras, is an old established institution, Civil Enginecring,
9. bl

and the courses arc referred to in paragraph 132.

e
- 25, 126.
1 See paragraphs 122, 123,125,
’;eeli)aragraphs 99, 101, 107,108, 110, 116, 117, 118, 119, 120, 129,128,

3 See paragraphs 104, 111, 112, 119, 166.
4 See paragraphs 133, 134,
¥ Sce paragraph 130.
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The opinion seemed to be that the men turned out are weak in practical
work, and this was not due to the training but to the unsuitability of the
material.’

Mechanical Engi- 226. The class at the College of Engincering is of the * University type,”

neering. and it appears from the opinion almost universally expressed in the appendices
that there are few openings for the employment of such men.? It is very doubt-
ful if Madras is at present sufficiently industrially developed for a technical
institute teaching to the ** Improver Grade.” If such an’ institute is started,
it is recommended that it should be recruited from the classes who are willing
and able to work with their hands. The great nced is undoubtedly for a
superior class of skilled mechanics and the scheme detailed in paragraph 130
seems a very promising one.’ '

Blectrical Engineer- 221. Treremarks made in the above paragraph refer equally to electrical

ing. engineering. The Cauvery power installation gives employment to few
Indians above the grado of skilled mechanics, and these posts will ultimately be
filled by inhabitants of Mysore. This state sends an average of 10 students
yearly to the Bombay Technical Institute for training.

The Textile Industry. 228. The openings in this industry do not warrant the establishment of a
special institution in Madras, but assistance should be given to the efforts now
being mado for the training and education of the mill operatives as detailed in
paragraph 135.

The Mining Indditry. 229. Asshown in paragraph 128 there is no opening for employment in
. the Kolar Gold Fields above the grade of skilled mechanics.

s

CHAPTER XX.—UNITED PROVINCES.

The United Provin- 230. In these Provinces, though chiefly agricultural, the major industries

cee and their inbabit- ape t0 a certain extent established in a few centres. The number of factories

e is, however, small, and at -present cannot give apprenticeships or employ-
ment to many students. The inhabitants of these Provinces are by nature
better fitted for technical education than those of any province except the
Punjab. Technical training, as far as our report is concerned, is to a great
extent concentrated in the Thomason College, Roorkee. A separate note on
this institution has been forwarded to Government. To gain practical experi-
ence students will have to a great extent to go far afield for their apprentice-
ships, but there is now no difficulty in obtaining these, and the students are
welcomed as apprentices by employers in other provinces. The return of these
trained men cannot but benefit the development of the Provinces.

Techuological  In- 231. A technological institute for industrial chemistry is to be established
stitute, Cawnpore. at Cawnpore.
Industrial Schools. 232. There are two industrial schools, one at Lucknow and one at

Gorakhpur. The result of our enquiries regarding such schools is expressed in
paragraph 190. Owing to the numerous changes in the resulations and courses
which have been made in past years at the Lucknow Industrial School, we
understand it has been decided that no radical changes are to be made for at
leadt b years in the present system ; a decision ‘which we recommend should be

' adherod to.
The Textile Indus- 233. From the interviews detailed in Chapter XII, page 61, it will be
try. seen that the general opinion is that Indians of good social position do not and

will not make suitable material for employment in mills.* The men required
are, as elsewhere, men well educated theoretically and practically who are

preparcd to work along side with workmen and coolies, and win their way up
by practical experience. :

Skilled and unskilled labour are both scarce in Cawnpore, and we are

strongly of the opinion that some steps should be taken for the education of

the workmen in the factories and of the children, preferably on the lines
suggested in paragraph 193, :

» ! 8eco paragraphs 129, 138.
See reference to paragraph 25,
® Chapter XV, paragraphs 186—104,
* Sco paragraphs 144, 146, 147, 154, 156, 156,
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CHAPTER XXI.—PUNJAB.

234. Major industries are very slightly developed at present in the 5.‘;;&?:32: and its
Punjab. Various hydro-electrical schemes for the production of power are, ™4™
however, under consideration, and there seems no doubt that in the near future
cheap power will be available in various parts of the province as a forerunner
of industrial development. . .

The inhabitants are particularly adapted by nature for technical education,
turn into excellent mechanics, anq ure by far the best material in India for
engineering training of every description.

9285. The demands for training are at present amply met by the Thomason civil Engiucering.
College, Roorkee. An engineering school teaching up to the sub-overseer
standa,r;l has lately been established at Rasul, the idea bemg to offer facilities
for the training of the Mahomedans of that part of the Punjab who at present

do not go to Roorkee. . . . | |
2386. The openings in the Punjab do not point to the adv1sabﬂ1ty of estab- t“;ﬂec‘;‘l“‘l‘g‘;fg“‘;z'e‘g ’f‘gfc-
lishing. an Institute for training in these professions. The splendid material
should, however, be sent and encouraged to go to the established Instlt;utes in
other ﬁrovinces for training and apprenticeship. The return of practical and
uvalified men cannot fail to have an effect on the industrial development of the
rovince. )
The Jubilee Technical Institute, Lahore, has neither the equipment nor staff ,
to deal with this class of education, and at present is a danger rather than a -
public benefit. The Rasul school will probably take up training in electrical
engineering if opportunities for employment develop to any extent.

237. We consider that every effort should be made to afford edacation of Skilled labour.
the type required for workmen and their children, and our recommendations are
expressed in paragraph 193.
238. This is curiously chiefly bampered by the scarcity of labour in a Textile Industrv,
province famous for its workmen. The wages obtainable by workmen and
labourers are so high that employment in mills is not popular; and the very
fact that the excellent workmen of the Punjab are eagerly sought after in all
parts of India acts as a drag on the success of industries in the Punjab. The
climatic conditions are undoubtedly against the success of weaving. There is
no scope for a textile institute in the Punjab, and advantage should be taken
of those established elsewhere.
239. There are not at present sufficient openings to justify any great Industrial Chemistry
expenditure on teaching this subject.

CHAPTER XXII.—RAILWAYS.

240. The railways of India require a separate chapter, being by far the The railways o
largest employers o)f’ technically-trained Indian. labour. 'ljhey present, how- India.
eve:;', several unique features. They almost umversa,l.ly wish to employ' and
train the relatives of their employees, they have theu‘. own: syster.n of l‘allwa.y
schools, and in many instances have systems of technical education of their

own.'

241. In the engineering department there are a fair percentage of Indian Civil Engincering.
employees, and the existing engineering colleges meet the present demands.
The training given in these colleges is admittedly of a high standard, and it
simply depends on the fact that if the character of the material which is
coming forward is of a suitable nature, appointments in the lugh‘er grades will ,
always be available. Opportunities for the practical training of college o
students might be made more numerous, .

'242. An almost universal dissatisfaction .was expressed with the present Permsncut-way
recruitment and- training of Perinanent-way Inspectors. The recruitment is Inspectors.

-usually from European or Eurasian statutory natives, though Indians are °

1 Seo parsgraphs 65, 75, 81, 119, 149, 160,
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also employed. The reasons for this dissatisfaction are given in a note by
Mr. E. F. Sanders, Chief Engineer, Bengal-Nagpur Railway, reprinted in para-
graph 161, and the matter has been considered sufficiently important to have a
separate Chapter (XIV, page 70) devoted to this subject. The standard of
training necessary is also given in paragraph 6 of this note, and is generally
approved of by Chief Engineers except it is considered that ¢ the principles of
signalling and interlocking ” should be added.

‘We have also corresponded with the Secretary of the Permanent-way
Institution of India, which Institution is naturally interested in the suhject.

243. We find it is a curious fact, that though there are four large
engineering colleges established in India, the railways make little or no use
of them. There is little difficulty connected with the training of permanent-
way inspectors, signal inspectors or other necessary subordinates if the existing
engineering colleges and mechanical institutes of the country are made use
of and the railways themselves undertake to give the final practical training.

After discussing the question with chief engineers of railways we
suggest that classes for permanent-way inspectors should be started in the
various engineering colleges ; the recruits to be nomlne_tted by railways, who
will undertake to give the necessary practical apprenticeship after the college
course; an entrance examination to be held to ensure the candidate has
sufficient general education to follow out the colleze course which will work
in with the overseer classes of the colleges as far as is practical. This scheme
meets the support of a number of chief 9ngineers as may be seen from
Chapter X1V, page 70, and if it is to be seriously considered we recommend
that the Railway Board should call a Conference of Chief Engineers and
Principals of Colleges at which it is proposed to establish these classes, to work
out the necessary details.

244. At first sight it will be thought there would be an enormous demand
and great facilities for training men of the “Improver Grade” in the great
railway workshops in this country. Asa matter of fact there is little opening
for this grade. But railways require a host of skilled mechanics, some of whom
rise to chargemen and foremen, the superintendents of departments being
practically skilled Europeans whom it would be very difficult for Indians to
replace. Even as a training ground for apprentices of the “ Improver Grade”
the railway workshops are not generally suited. There is undoubtedly a clan-
nish feeling among the Indians employed in these shops; technically-trained
apprentices are frequently treated by the foremen and chargemen as outsiders,
and very often can get liftle training or assistance. Loco. shops are specialized
erecting and repair shops and offer little facility for a general apprenticeship,
while nearly every railway has its own system of training apprentices.

245. It has not been found possible fo induce students from technical insti-
tutions to take up this line of work. The apprenticeship necessary is too hard
and generally uncongenial to students educated at an Institute. The present
arrangements made by railways fo train their own men seems as satisfactory a
method as can be devised.

246. In the electrical branch, however, there is quite a large opening for
apprenticeship and employment of technically-trained students of the
“ Improver Grade”’ chiefly in the Signal Engineers’ department, and in the train
lighting systems of the Loco. department. And, for purposes of training pure
and simple, it will be seen from Part II that Railways are universally willing
to take apprentices of the “ Improver Grade ” from all institutions.

247. This class of man is employed in the railway workshops in thousands,
and we recommend for the improvement of the training of the future geners-
tion the scheme detailed in paragraph 193,
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