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PREFACE

The first chapter on ¢ the Indian Industrial Problem”’
was originally written for “ Science Progress” and is
now reprinted by kind permission of Mr. John Murray.
The other chapters are mainly selections from papers
contributed to the Indian Industrial Conferences and to
the South Indian Association and from articles written for
the “ Hindu, ” whilst the two concluding chapters were
originally addressed to the students of the Central Technical
College, South Kinsington. A considerable amount of re-
vision has been necessary to embody the results of more ex-
tended experience in dealing with the Z]uestions discussed.

To a large extentthese papers are a record of the
work done in Madras during the past ten years, but as
there is 2 general similarity in the conditions all over
India it is possible,that they may be of assistance to those
interested in the ifBustrial progress of other parts of India.

Much controf#sy has raged round the question of
the extent to which the State may directly intervene to
promote the welfare of indigehnous industries and as it is
still sub judice with the Secretary of State, exc'e'p‘ in general
terms any reference to it has been omitted as I hold strong-
ly to the opinion that our industrial policy must be framed
to suit the exigencies of the political situation. The benefits
which India derive from British protection far more than
counterbalance any disadvantages which may arise from the
necessity of submitting to the decision of the Home autho-
rities in such debatable matters as come within the



PREFACE

sphere of Indian economics, Industrial progress i
essential to the maintenance of peace and contentme is
in India and that fact is clearly recognised by ﬂi’:t
statesmen who have the fnal voice in determining the
course of Indian affairs. What seems to be needed ig e
stronger and better informed public opinion, both in Ind-a
and Great Britain, on the comumercial advintages whicl::
will accrue to poth countries from a more extende
development of the latent resources of India both azgricu:1
tural and industrial.  The trade between the two countr;‘;
is already large and with increased production of Wea,h}sl
in India it will enormously extend.

MADRAS, }
Fanuary 1912.
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INDUSTRIAL EVOLUTION
IN INDIA

CHAPTER |
THE INDIAN INDUSTRIAL PROBLEM

THE NEED OF A SYSTEM OF INDUSTRIAL TRAINING

THE publication in 1884 of the Report of the Royal
Commission on Technical Education drew the attention
of administrators in India to the fact that no adequate
provision had been made by the Indian Educational
Departments of systematic instruction in the scientific
principles underlying industrial processes. The interest
of the educated public was languidly excited and vague
notions became current that the acknowledged decay
of Indian manufactures could be arrested if arrange-
ments were made to remedy the ‘lefects in the
existing educational machinery. Accordingly, in the course
of the next few years, each Province took action
in this direction and sanction was accorded to such
measures as the local governments considered to be imme-
diately necessary. One result of the application of Euro-
pean ideas on the subject of technical education was the
establishment of the Victoria Jubilee Technical Institute in
Bombay, where the cotton-spinning industry was already
firmly established ; as another result the engineering
schoo! at Seebpore, near Calcutta, was reorgahised and
expanded to provide for the needs of Bengal, where the
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manufacture of jute, coal-mining

neering were local industries of consi
importance,

and mechanical engi-
derable and growing
Both these institutions are now valuable
centres of recruitmeut for the organised industries of their
respective Presidencies ; that they have not reached the
standard of excellence we are accustomed to expect in
similar institutions in Europe and America is due to the
fact that Indians do not regard an industrial career
with any favour ; they only take to it whe
vinced that they have no prospect of
congenial occupations, ‘

In other parts of India it wag obvi
industrial enterprise was too feebly developed to support
either specialised technical schools like that devpted to
the cotton industry in Bombay or a general engineering
school like that at Seebpore, In Madras, however, an
original attempt was made to Create a demand for
technical education by providing facilities for the exami.-
nation of students in a great variety of technical and
industrial subjects. The scheme was modelled on the
lines of the examinations of the Science and Art Depart-
ment and of the City and Guilds of London ;it has
proved of little value, though it hag supplied convenient
tests of the training given to pupilsin trade and elementary
engineering schools,

The only practical outcome of these earl
was to strengthen the staff and improve the
of the existing engineering colleges at Roork
and Madras, where Indians are trained for
branches of service in the Public Works
Unlike Seebpore, where mogt
employment in the industrial un
these institutions are intended to
derable demands of the provingi

n they are cone
success ip more

ous that modern

y attempts
equipment
hee, Poona
the varioyg
Department,
of the students find
dertakings of Bengal,
upply the Very consi-
al Governments, native

THE INDIAN INDUSTRIAL PROBLEM

states and district boards for men to carry o.n the';lur::;f

ineering work of the country in cor‘mgctxon wi ,
s ds and bridges, irrigation, buildings and'ger?era
m Foal ork. Mechanical engineering is not entlrely'ne-
mumCl%a t“"t is r-egarded as subordinate to civil engineem?g,
e rc;lb;bly the limited degree of success hitherto atta_m-
:sl::;? Il:ldian engineers in the practice' tolf :hprorie:f;?ir; l\:l;x;:g

: intimate acquaintance wi € :

::claltilf)ilrst:nployed in cc})nstruction. For a long time these

‘colleges were not very popular, notwithstanding the- fact

that a number of well-paid Government appointmefntls;
were guaranteed to the students who completed ut
courses of instruction ; of late years the}'e has been. a grea
the competition at the entrance exammatx‘on.s
;h'ang(:;ow very keen, Apart from the too eady spec1al.x-
sa:?ir:)i in favour of civil engineer.ing', the w.ork dtcr):;:1 i r1ln
these colleges suffers from the defective prevl;ous s sg
of the students ; but little improvement can .ee;(pe redso
long as the general educa¥on of the country is domina
l;) gthe Uaiversities, The reforms which have bef:n
in};roduced, since the report of the FJniversities Colm:‘n;;s;
sion, have done something to raise tl'le genera o
of Ir;dian education but they have done little oxi nothi lg
to render it of a practical cl?aracter. It _seems ' a(;
most certain that another educa?lonal system is reqm:re
that will provide for the industrial needs of th.e 09:n Y
tirely independent of the control of the Universi 1es..
. For the indigenous industries of the count.ry, which
are entirely in the hands of illiterét_e artisans, it \:'tas;n m::
deetned possible to make any pr9v1snon. The ﬁ:t ab e mpis-
to deal with industrial education were ma ef y s
sionaries, who started schools for the instruction of orp "
boys ia their charge in such trades as carpentry, wea
ing and blacksmiths’ work. Subsequently the idea was
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developed, chiefly by loc

al bodies, and encouraged by Go-
vernment grants-in-

aid. At first the main object of these
schools was to break down the exclusiveness of the Caste

system ; later, to improve the hereditary methods of the
artisans ; the admittedly sm

all measure of success they
have achieved is roughly proportionate to the extent to
which they have influenced

the conservative mind of the
Indian hand worker, Ag schools for the industrial traina
ing of boys they have not so far justified their existence

but in some instances as demonslration-workshop,s they*
bave had a beneficial influence on the industrial centreg
in which they are situated,

At first the cry for technical education in India was

but a [eeble echo of that raised i'nEngland and awakened no

response from the educated classes. There was a demand

for the services of university graduates and they could
readily obtain employment; the rest of the country did not
count. All the technically trained men required for Gov-
ernment and for the industrial concerng

modern lines were obtained from Europe ;
satisfied to see its sons finding congenial care
administrative services of the country,
fessions and in the educational instit
rapidly expanding. From the early nineties onwards the
supply of university graduates began to exceed the de-
mand and year by year the competition has been
steadily increasing, with the inevitable result  that
attention has been turned to other spheres of ac.
tivity, When it was found that a university training
and a university degree were no passports to an indis;.
trial career, a genuvine demand began to assert itself
for technical education and it was soon found that no
provision had been made in the country to meet it,
A few enterprising youths sought in Europe what they

working on
India was
ers in the
in the learned pro-
utions, which were

. . , x
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i home, to meet only with bitter
C?Uld I'IOt oﬁttacl): t;:air return. Their education in India
dxsappomt(ljnﬁto be an unsatisfactory preparation for
WaS..fOUH hnical schools; they benefited little by their
fOTel'gn tecc:l eturned to India completely lacking that practi-
studies an] dr e and experience which are absolutely essen-
C.al knovw eegs' in an industrial career. Gradually it has
tal fo SL:f:;(;dent both to the Government and to the edu-
::fe(::;nciasses in India that indusiries nl?lxst pr‘ecede tech-
enical instruction and that any future industrial develop-
ment r;xust follow on the lines which h?.ve been. 50 succes-
fully pursued in the case of the co.ttor.l industry in Western
India, the jute and mining industries in Bengal, the.a leather
and cotton trades of Cawrpore and the many miscellan-
eous in.dustrial undertakings which l'lave been successfully
established in every province of India,

THE LACK OF NATIVE INDUSTRIAL LEADERS

‘lt is now fairly generally accepted that technic.al
colleges in India can only do usefgl work when'they‘ tr.am
students for whose services there isa demz'md in e}flstmg
.Stu ? ies and that the pioneer work of starting new indus-
m'duamesta;) undertaken by men who have acquired their
trl'eS i eerience in other lands where those industries
kil a?(’i ;xpn under favourable conditions, The establish-
e Ca“":t (():hnical schools, like the Victoria Technical Ins-
:"ltel:; ;)n ;:Bombay, in other parts of India is nov&li recogz?i-
s:a; as usel'ess, unless there is a correspondmg mdus'tnal
development to be catered for._ Only in Bengal‘ CE(I;] ;lt be
said that this state of things cxists; _tl?e Seelb;l)]me od gg?
already makes fairly adequate provision for the needs o
hat e 'Ofclrl:::;?t.ngpressure of the educated classes in the
mor;r ft::nzzred fields of employment can only be -relieved
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by providing new openings in oth
penings for them in other direct
, : recti
of the:se l?y far the most important wil| be found i P,
organisation of the immense resources of | e
trial undertakings of many kinds, A g
been done in this direction by Eur
reason why the actual benefit to Indj
is the 'fact that Indians have, as a rule, stood
The original impulse, capital and directive, ene "ot
from abroad, India having only ° 8y came

) “.nished ]
rial and the labour. The profits have been ]t:kzw mtatef-
out o

country vear by year, but of gre, .

there has been no gra:iua.l gro%vt(le:t ;efr ?:]Zr:::t’;f;ls o fa(':t thai
so that to-day, except perhaps in the cotton tezpenenc?,
lacks native industrial leaders. The men with Cra & Indl_a
ness acumen, technical knowledge and administ:ptl_t%l, busi-
city, Vf/ho form the backbone of industrial life i Ea v oapa-
America, are lacking and no preparation ha burope and
to f:reate them. Develupment in the imme;- teen made
as in 'the past, must mainly depend on men 1 ':1 e future,
bred in the country and who will only rem;-o born ang
time, taking with them, when they leave, th n in it .for a
they have gathered. A change is pos,sib]e experience
even said to be inevitable—but it can op €—it may be
tabout slowly. Indians have begun to ay be })rOUght
1mportanc§ of industrial activity ; they havepprec,ate the
Swadeshi movement to encourage itand b dStarted the
are learning the nature of the problem they b egrees they
A detailed history of the modern develo}’e ave to face,
cotton industry in Western India would furni]ment of the
ful information {o those who are seeking for l fr‘luch use-
to the methods to be pursued to raise India jn zufl‘i’dance as
nations, to utilise her resources and to provid ehSCale of
ple with something more than the bare neCeSSar? ‘er peo-
There can only be a vigorus and healthy ie:d‘fstllfel.

ria

ndia for indyg-
reat deal has already
opean initiative ; the
a has not been greater
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life when it is carried on by the people themselves—
that is, they must supply the capital, take the risks, enjoy
the profils, bear the losses and, above all, undertake the
management and control of the many branches into
which it is subdivided.

THE EXTENT OF NATIVE RESOURCES

The labour problems in India are not serious ; there
is plenty of labour, althou; " the standard of efficiency is
very low and there is a sad lack of energy and staying
power, partly attributable to elimatic causes and partly to
the low standard of living. Thesmall wages paid for such
labour compensates for its disadvantages in a commercial
sense and it is certain that as progress is made there will
be a corresponding improvement in the condition of the
working classes—their output will increase and their
wages rise ; if education be spread among them, their
wants will become more numerous and gradually they
will emerge from the thraldom of conservatism and pre-
judice which dominates them and strangles all aspirations
for any higher state of existence than that which they now
enjoy.

Of capital there is plenty in the country and year by
year it is accumulating ; but the people do not know how
1o use their wealth and it is uselessly hoarded in the form of
gold, silver and jewellery. (There is a general impression
that in India too large a proportion of the population is
dependent upon agriculture and that the establishment of
new forms of industrial enterprise on imodern lines has
not compensated for the decay or extinction of indigenous
industries. (lt is suggested that there has been a one-sided
developmeﬁt of the natural resources of the country and
that ineconsequence the people are unduly exposed to the

perils of famine and scarcity. ODuring the last half-century
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the indigencous industries have been subjected to ruinous
competition with imports from abroad, as a result of
which the condition of the artisans has steadily deteriorat-
ed. Probably, however, their numbers are actually larger
and the amount of their output greater than at any previous
time. It is the margin of profit which has almost vanished,
with the natural consequence that widespread poverty and
destitution have taken the place of a state of comparative
affluence.’ Caste restrictions, combined with ignorance ang
intense dislike to change of any kind . have kept thq artisans
to their hereditary methods and in the absence of any exter-
nal assistance they have only been able to face their difficyl-
ties by selling their labour at }ower and lower rates, til] ajl
they can now obtain 1s scarcely suthcient to provide for
bare subsistence. On the other hand, during the last seventy
years, agriculture has greatly expanded and by the extension
of irrigation it has to a large extent become independent
of the vicissitudes of the seasons over very considerable
areas. The soil of India is rich and when supplied with
sufficient moisture and manure yields an abundant har.
vest. 1n good years it supports the vast population with
ease and yields for export agricultural produce to the
value of more than one hundred millions sterling. | Some
of this is in a manufactured state but the bulk goes out ag
raw material and it is this enormous quantity of raw
material which offers a ficld of development to those who
are interested in the creation of an industrial India,

The charge is often made that British rule in India
has brought about an impoverishment of the people and
that they are worse off now than they were under the
Moguls and their own princes. The charge s easily made
and difficult to disprove, as but little is known of of the
condition of the people before the rise of British

power. The standard of living is very low ilanng
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the great bulk of the population ; it is hardly ‘possible
that it could have been much lower but the num-
bers tg-day are certainly double, possibly treble, what they
were three centuries ago. Famine and plague still devastate
the land but their terrors are much diminished and the
ravages of war and intestine feuds have entirely ceased.
Roads and railways have opened up the country, irrigation
works have converted waste desolate tracts into fertile fields
and the pax Britannica ensures to every man the enjoyment
of his possessions ; but the people themselves have not
changec'l——their ruling passion is still to hoard their wealth
in a portable form and they still live much as their fore-
fathers did. The main result of British rule has been a-
startling increase in numbers rather than a marked rise in
the standard of living.

A striking commentary on this unproved charge
against British administration is that in the five years, end-
ing with April 1908, the net imports of bullion into India
amounted to £92,287,000, nearly the whole of which has
gone to increase native hoards of precious metal, that still
represent to the people the most desirable form in which to
accumulate wealth, This, it must be remembered, is in

" addition to the gold raised in India itself, which amounted

during the same period to more than ten millions sterling.
For all practical purposes these hoards are useless, save as
an indication that the material development of India un-
der foreign stimulus is really at a faster rate than that at
which the people are deriving benefit from it,

What a capital expenditure of twenty millons a year
would effect in India may be inferred from the the fact
that in a single year it would furnish sufficient capital to
establish the whole of the cotton mills of Bombay and of
the jute mills of Bengal. Ina year anda half it would

provide the forty-four crores of rupees which the Irrigation
2
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Commission reported could be

Government in bringing a furth
acres under irrigation. It is five ti
nually spent on education—on ¢
containing three hundred millio
mately equal to the land reven
and to the total annual
department, Surely,

judiciously expended by
er six and a half million
mes the whole amount an-
he education of an empire
n people-—and it is approxi-
ue of the whole country
expenditure i the military

then, it cannot be contended that
when so large an amount g put on one side every year

and merely hoarded, that the people are becoming. poorer?
Is it not rather fair to assume thay they are accumulating
wealth faster than they know how to use it ¢

Various estimates of the hoarded wealth of India have
been made but they are all mere guesses and it wopld per-
haps be unwise to give further currency to them ; it syff.
ces for our purpose to assume that the sum-tota] is very
large and that it is enormously greater than any possible
demand,that can be made for generalions to Come,
tal for the development of the
tional point of view this hoarding of gold in India is of
great importance in preventing an inconvenient deprecia-
tion of the monetary standards of the world ; in time to
come, when the folly of the practice has been recognised,
the dispersal of these hoards may be equally serviceable ;
in maintaining equilibrium, if the productiveness of . the
mines should fall short of the demands of an ev

er-increasing
traffic and commerce. This service India renders g the

world at large and its people pay the cost not grudgingly
but with a cheerful alacrity which is the outcome of extre.
me simplicity.

- It must be remembered that this hoarded w
genérally diffused and that it can only be render,
concentration in thehands of a compartively s
of men who are comptent to assume the resp

for capi-
country, From an interna-

ealth ig very
ed usefy] by
mall number
onsibility of
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directing the enterprises which f:an be star‘ted by r‘?urmir;g-
it into circulation. This imp}xes the existence ot a: o
stinct for co-operative woxi:(mg ltl:;;te z;tf 1:::(3;::tl esxire o
i eveloped ; also a knowle '
:lﬁ:::li};)aza in tEe amenities of }ife Wthh] o‘uf m(())r(::;r:
civilisation offers; finally, what is in no vvayf el?s ;mn;;ntar |
than these, an intelligent compreh(?nsxon 0 t' (:, € <.3t ',s im?
principles of credit and finance, w1tho.ut which i ﬁti -
ossible to create the feelings of secun‘tyA anq con '
slhich formthe basis of commerce and industrial enterprise.

NEED OF EDUCATION

It is only by educating the people tflat any pros;e:s
can be made in this direction, and the efforts _nowd Witg
made to extend primary ec:lhuc:11ti0.r:1 t ;azegei Zl:}v:;ewe“are
intense satisfaction by all w oart?x are

ia: but much more might be done than has
:; :::'j l:’l‘),een attempted. In the year 1907-8 . ;hglst?;;‘i
expenditure of British India on education was £4, l ;ion
or slightly over four pence per head f)f the po.‘:l? aeven.
This is not extravagant, but in the native §tates i IZ e
less and if a rational system of education can etaien
vised to meet the requirements qf the people, ;t 1s. <ier an
that it would be wise policy to increase very largely the
expenditure under this head, as such expen_d;turc:l\:)o.n
greatly promote the moral welfare a.nd matfana well- ;{ng
2Df the people. The finances of India are ina flourishi g'
. he incidence of taxation is lightand the natural
p—. ? enue is equal at any rate to the den:!ar.lds upon
'ngth'O r'evdue to the excellence of the administration,
- i by 1zise:s a most careful scrutiny over the spendin_g
- exerts of Government, although it is possible that, in
dlpr;:ﬁlgzgle desire to prevent waste and to keep Qown
:a:ation, economy has been . eflected at the expensé .of
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national well-being, Any material increase of the grants
for education could only be secured by fresh taxation but
the neccessity for such is now 50 great that it ma

y well
be urged that delay is prejudicial to the best interests of
the country. Any form of direct taxation would be ex.
tremely unpopular but an increase of fifty per cent in the
very moderate import duties would probably

ed and would yield about two millions a
would be sufficient to

educational system w

be welcom-
year. This
provide for that re-organisation of the

hich is so urgently needed to prepare
the way for a general improvement in the condition of tke

vast population by teaching them how to make better use

of their enormous capacity for labour and how to. exploit
the natural resources of the s6il so that

return commensurate with its extent and richness,

The suggestion that the increased expenditure which it g
advocated should be incurred to remedy the defects of the
present educational system may be met by increasing the.
tariffs on imports naturally raises the question : Why not.
give India an avowed protection tariff ang
shelter of that tariff build up an industrial syste
to the needs of the country ?  That it could
this way there is no doubt but the people of
could not do it and it would have to be done with import-
cd capital and imported brains, The urgency for indus.-
trial development in India is mainly due to the limited
field that at present exists for the employment of the
rapidly increasing educated classes, It is €ssential that
suitable work should be found for them ang it is Quite
certain that if inducements were created to invest capital
in India, the investing capitalists would send out their
own men to look after and manage their interests, The
people of India will be welcomed ag « hewers of
and drawers of water’

m adequate
be done in
the country

*wood
" but in ne other capacity, Further

it may yield a

under the.
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i that the ultimate authorily on
) mgs:’::r:r::nftof)%oltxtxf;i)a is the British democracy, whose
:Enigns on fiscal matters are very unstable. Ilf. tl:esl;eci:;
tion of a tariff wall were sanctioned by one Pl?r dladown,or
is by no means unlikely that it woulfl be pu ed o
et liy altered by some later Parllament.. With a tari
va\r‘:lt:trtllaerz would always be some uncerta;gtzﬁz c;o ::;
i ion which it wou y ar
fmntmuanticc(:noft;htiSri(:t(::xts(i)ty of the feeling of uncertaurn-
oy pr'opor ld militate against its efficiency as a fac.tor in
o thl's w?:dustries in India. The conditionsin -Indla are
:Zﬁl&ga: Stat.e intervention 1s necessaryb t(t) 2r11}11g all()lo&:
ic changes under discussion but 1ts 01? .
tdl::;‘::; (:)" ::s(::l?ng the growth of private enterprtl.st;ecgnl
'try rather than to the maintenar-xge o_f an arhl at
g];r(;z: rtlo the free exchange of commodities with the res
1d. _
) th;:’ fo:r the most important matter for the Stat.e tol:ezi
:th at the outset is the establishment of an eductatlona y -
- ich, from the primary stages upwards, will be prac
t?m e than literary. Every Indian boy grov.vs up in a
e f'athe". nment and the education given to him s.hould
e forenc to that environment and should. aim at
have’ fefeffnce aster of it. Hand and eye training, .the
mak'mg'hlm ;nthe powers of observation, the cfo-ordma-
e v rious faculties in the service of their posses-
o O ene ‘l,]a uld be the objects of educational processes,
B sth?a developmeni of the mental powers along
o merel? ly narrow lines. The present system' of
compa‘ratl‘;]e yfailed lamentably to produce men of act|9n,
o oats aji judgment and sound constructive faculties.
with bajanes ]ther than the imagination controls thought
The‘memorz rax‘we of experience responsibility is declined,
mdi;m ft}iii:ese out good if not great lawyers, excellent
It has tur
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judges, a few engineers but no ori

ginal investigators or
deep thinkers,

THE LACK OF INDIVIDUALISM

It must, however, be admitted that it is not the educa-
tion system alone that is at fault.
force of nationality is almost entirely absent and centuries
of subjection to a foreign yoke or to the endurance
of an almost continuous state of internal discord
and anarchy have deprived the people of that indi-
vidualism which finds its highest expressiorr in col-
lective effort.  Social Customs and caste restrictions
militate against Progress and the general prevalence
of early marriages handicaps the race, not only by
imposing the cares of domestic life upon students and
even upon children who ought to be at school but alsg
because such immature unions result in offspring deficient
in physical vigour and lacking force of character, These
are deeply rooted obstacles which cannot easily be re-
moved. Emancipation from the tyranny of a grotesque
and unique social code has begun and the movement for
greater individual freedom of action will be accelerated by
the increasing tendency of Indians to travel in other parts
of the world. Climate again is a factor which must be.
taken into account—it induces indolence on the one hand
and renders existence easy with but a moderate degree of
exertion on the other. The position is one of extra-
ordinary diffculty and complexity; the future well-being
of India demands, in fact, a careful consideration of
the various elements before any policy is finally framed
to guide the administrator through the years of rapid
change which lie before us, Educated Indians want
work—there is work for them to do but it is work they dis-
like and their education has not removed their prefudices
or rendered the task any easier by training them for it.

In India the vitalising
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THE REVIVAL OF NATIVE INDUSTRIES

The educational metheds can be cpanged but it :vill
take a generation to show any result i mbl th: mf:“r;‘:’s
the evils arising from the lack of sulta' e mpl y )

hecked and a system of mdustnz.tl deve opme.n

mu?t b; tc deal with the existing state of things. Entet.puse
devse 0d scale can be left to grow in the manner it has
ey grar{ ‘ the last half century and at present need not
done durivg Our attention should be concentrated on the
Conce_m P’:di enous industries : hand-weaving, working
flecayffl; taining and leather manufactures, on all the
lpl:::ttr;eindtistries which supply the simple needs Of tt};e
Labour must be tramed to work more efﬁs:nen y
people. . { be less of brute force and more of skill, the
—‘thf’:':in;ntzzls of the artisan must be superéedcd by better
Prlml : ts : sub-division of labour must be introduced and
lmple:en u'de simplicity of each family as a unit of pro-
from't ; :fr rt strong combinations must be evolved, either
o eer(;tive working, or by the concentration of manu-
?aift:)r-: ?n small factories./ That this can be <?one there xst
not the least reason for doubt. Every We“'d“.eded effor
been made on these lines has met. W.lth‘ Sl.JCCCSS
that 'I;as far the sum total of the results is insignificant
::21;:;1 with what has to be done, it is becz:;se tl;]e
experimental stage has only just been passed rot:]lg .
S'viduals scattered over India have attacked the pro . em
zc:)rding to their lights and, whilst _rnanyf h:‘fe f;ﬁt::»

have succeeded. A critical review of the i
o f each case leads to the general conclusxofz that
sanee Oh invariably been due to the application of
su.c ceS; a:‘nethods and practical experience ; that the
i - ioht in most cases have been predicted from the
ia:ltl::&ar: egssential elements to success were neglected and
]
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more zeal than discretion displaye
difficulties that had to be ov

It would serve no usefu] purpose to cite instances of
misdirected enter

prise the failure of which has engendered
in Indian minds a deep-seated distrust of the tools and ap-

d in dealing with the
ercome.

great centres of civilisation, There are signs,
that a struggle for existence ‘s
the increasing pressure of the
the expanding needs of the e
growing inequality in the distr
the last few years there has bee
of food grains, which presses
labourers in the villages and upo
in the towns, The old order of
India is being steadily drawn int
the nations of Europe and Amer
by no means clearly discerned d
There is in the countr
being of political origin.
who will have to contro] t

however,
beginning to be felt, due to
population on the soil, to
ducated classes and to the
bution of wealth, Within
n a marked rise in the price

severely on the landless
n the artisans ang workers
things is changing, and
0 the stream along which

ica are being hurried o a
estination,

y much unrest which is far from
The problem for the statesmen,
he administration of India, is to
provide outlets for this newly awakened energy and to
direct it in such a manner as to satisfy the growing
aspirations of the vast population, Hitherto, the intellec.

upon and despised. They have le

ft the working. classes
to face the growing difficulties of {

heir position, careless of
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i of their own immedi.ate
AT OUtstll:i; t:'nhei' :::: fgoerced by internal competitxon
O no“c; r outlook, they find themselves‘mcompe.;
NN e;th the practical problems wl?lch a‘\;va‘l
o t‘o o t:vin about a healthier state of things, it 1s
S oat s f"ms should be devised whereby they may
e s oa nrlth the artisans and workers of the coun(tir'y
e aSS‘OC'ated‘l” dvantage. The future progress of Int 1::
oy m“t“‘; aon the proper appreciation of her great te;
ey St cheap labour—labour at present not wi (;
asset_at{un::szre of skill but almost entirely untraine
ouf some m

and unorganised.

NS
THE NEED OF STUDYI¥G LOCAL CONDITION

3 i d classes how they

o WO'"kf‘Slt‘::::‘e‘;Vr"s th;o:;iz(r::ttje and remunerative
et rk that \;vill benefit both themse.lves. ami

B ol co v:;?mity in supplementing the deﬁcnencxes. 0
ﬂllxe Wh‘x:"l{:;::sminnl dispelling their ignorance and softening

the wo y
ther conservatisrrtt.'cra.in them in our schools and' colleges,
F'irSt e musrkshops and laboratories and finally :e
e start th W(;n life, giving them practical work to to
A t supe;vision until they get accustomed to
i Compet: nhere and surroundings and are able tt:):n
e atmobp themselves, But we ourselves have >
e no )lil's may best be done ; we must call' to ouf
e o lces of science and obtain the serv1ce.sIl l())e
aid al.l the Tesour;” to study the local conditions. It wi oy
exPe”e“ced ‘“f_’ 1 our students, make surveys of the exnzh
o t°_ tra’:;ke stock of the natural advantages, s;::ar ;
i’ng lilt'lg;:tr:l:;ources and suggest ne\(\ir lines of work an
or hi d sugg " -
innOvaiionsg;vr}clliChtomaxynk::tel::ogs:ely agricultural, this
In re
3
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procedure has already been ado

of India and by all the Provingial Governments,
At Pusa an Imperial College of Agriculture has
been started, a staff of highly competent scientific and
practical experts appointed, an experimental farm
has been laid out and for S0me years past the many pro-
blems of Indian agriculture have been the subject of close
study and unremitting investigation, Valuable ' results
have already been obtained., Each Province has been
provided with an Agricultural Department qn simifar
lines, the officers of which deal with the special probléms
of the Province and by demonstration farms, by direct
teaching and by personal intercourse with the people on
the land make them acquainted with new discoveries, new
Crops, new implements and the advantages of adopting
improved metkods ofcultivation. The greatprimary industry
of India is well provided for and in the years to come the
country at large cannot but greatly benefit by the thorough

and patient way in which the capabilities of the soil are
being examined. :

pted by the Government

The lengthy discussions on the methods by which
the industrial problems are to be solved have not yet
crystallised into the form of a comprehensive declara-
tion of policy on the part of
India and the Secretary of State. The various Provinces
have examined the Question, have submitted proposals
and in some cases have tentatively embarked upon
active measures ; but no clear line of action has been
marked out as in the case of agriculture. In the edy-
cation departments, the need of improved science
teaching has been admitted and, through the munificence
of the late Mr. Tata and hig sons, an Imperial Institute of
Science has been established at Bangalore for post-gra-
duate work and research, which should i time do a great

the Government of
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deal to attract the highest intellect of the country to prac-
tiea pursmt;;l mind of the Hindu delights in Philosophic
Th? " Zd in unravelling the intricacies of .legal
SPecumlons- ; is possible that the same qualities applied to
en‘act:.nen.ts ' stigation would afford their possesors equa}
scler.xtlﬁc O +probing the hidden mysteries of. nat'u%‘a
gratiicaton ll'll‘h;a)tt the practical aspects of such inquiries
phgnomena- 1 to them is less certain but, whether or x?ot,
W,o}lld app: awm be insensibly influenced by tl?e growing
e WO;, country for scientific help in solving Fhe pro-
gf edso fwthi(::h the increased activity of the people will force
em
upon pub.hc f::ﬁ:os;inciple is gradually meeting with ac-
tTl::z}ttl?ft scientific educatien must precede attemplts
b 1 instruction and that the latter can only
. te(:hmcl:: rovided to mect the requirements .of.
be‘ ?Sefu 'Zdtfstries. So long as the great organised in-
GXIstlflg ‘1 the country are mainly controlled by
dustries = o long will the technical assistants be
Eu_r(?peanfsy ’ Europe, and Indians must go there for
ObFal'ned rOZln to acquire experience if they want to
{raining 'ar: in such work, This is tacitly admitte§ by
take' 2 parin numbers who year by year leave h}dxa to
the mcrcas’ %ruction in countries more favourably situated
sepk such , " it. The unfortunate feature in this movement
?Or Supplymga'c;rity of the students who go abroad are
TS' that the ;n Jrepared in the way of preliminary education
madequate d I‘)elves of the facilities which they find plach
to aV?fll tl}e,f(f)l:al and they are in aimost every case qpl.te
at thelr P »lement the purely college courses of tech-
unable tl(: suf;:,)cticall experience in workshops an.d manu-
nOIOgy ¥ F':thout which their whole training is 1mperf_ec_t
faCSOtazzlzs Not till Indian capital finances Indnarg
an . v
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industries will the people gradually be able to acquire
that experience which it is necessary they should possess
if they are ever to manage their own enterprises success-
fully. The fact that this has to a large extent been
accomplished in the cotton trade in some degree accounts
for the remarkable progress of that industry,

The cotton and jute industries, and mining for coal in
Bengal and for gold in Mysore have developed because of
certain natural facilities or because of the existence of easy

markets in which the products were in demand, but the
bulk of the industrial work of Indi

of the competition with imports,
the country has grown at the expense of the internal,
resulting in an unhealthy and one-sided development of
the country’s resources. Roads, railways, telegraphs, the
construction of the Suez Canal, every improvement in the
means of transport both by sea and land has contributed
to the difficulties and, in many cases, to the ultimate dis-
comfture of the Indian artisan.{ The attention of Govern-
ment has been almost entirely directed to the opening up
of the land, to the provision of irrigation ; assistance has
in more than one case been given directly to the efforts of
English manufacturers to exploit Indian markets, whilst
the industrious artisan has been left severely alone to
combat as best he can the growing difficulties of his posi-
tion. That he has survived so long may be taken as
evidence of the possession of cerfain elements of vitality
and as affording justification for the hope that a permanent
place may be found for him in the industrial future of

a is languishing in face
The external trade of

India. What we have to do isto supply the artisan with-

all those factors that coniribute so largely to industrial
success, in which he is so conspicuously deficient, He
lacks capital and organisation, his tools and implemer?ts
are primitive and imperfect, he has no commercial
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knowledge and in his dealings wit_h the outside world he
is almost always in the hands of money-lenders and petty
traders,.who make their profit out of his helpl?ssness. a}nd
strenuously resist any attempts to xmprove_ hI.S pos,mo'n
that would render him independent of the.1r aid. He is
industrious and would be intelligent were it not that l{ls
faculties are undeveloped owing to the narro.w ﬁeld. in
which there is scope for exercising them.. His techm<;al
knowledge is a negligible quantity and .of 1mprove'd trade
processes and methods he has but a slight acquamtance:

- Ttwouldhowever be far from the truth to say that he Pas
remained entirely uninfluenced by theprf)gress @adedurmg
the last century. A few typical illust.ratxons will serve to
indicate,one of the directions’in which we must Ioolf for
advance. (1) The ryot, who grovats sugarcane, has entirely
discarded the old wooden wills in favour . of those. made
of cast iron, with the result that the. vilork. is done with less
labour and a. higher percentage of Juice is extracted. (2)
In many parts of the South of I}ldna the weavers prepare
their warps on rotary mills and in some p-lace's the adva;lx-
tage of subdivision of labour is 50 far recognised thaft‘ .t e
preparation of warps on these 1111“.5 has become.a dxstmlct
business. (3) The extraction of oil from. seeds is largehy
done in screw presses worked by .hand in place of the
old-fashioned rotary wooden mill. (4) The fly-shuttle
Joom has been substituted for ?he native hand. loom
among the weavers of certain districts of Bengal, with the
result that their speed in weaving ha§ beet.1 doub%ed. (5)
Wood and metal workers almost mvam}bly ’u‘se so.me
tools of European manufacture. (6) Slr.lgef‘s sewu?g
machines are to be found in almost every tailor’s shop hm
the country and, although these machines :atre sotnefw .a}t
delicate and complicated pieces of mechanism, the a.cnh-
ties for the repair or renewal of parts_have been so wide-
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ly diffused that the tailors
them in working order,

It would be easy to multiply illustrations of this kind,
especially in regard to agriculture and its dependent trades
and those industries which have been influenced by the
workshops and factories to be found in the ce tres of
modern industrial activity, We may rest assufbq that
there will be no Opposition to the introduction of improv-
ed tools or improved methods of working if it can be
clearly shown that they are real improvements, The
reputation that Indians are averse to all change ‘and age
obstinately wedded to the antiquated ways of their fore.
fathers is not justly deserved. They are conservative but
they know their own business fairly well and many of the

so-called improvements which they have rejected were
really unsuitable innovations.\

find no difficulty in keeping

THE DEVELOPMENT OF SMALL-SCALE INDUSTRIAL
ENTERPRISES,
India offers a great problem to th

It has abundance of cheap labour which

ed, would be skilled ; it needs to be shown how to

apply this labour to the best advantage. The whole trend
of modern progress has been to replace the man by the
machine, to replace the individual by the factory
and the isolated factory by the organised trust, Where

labour is dear this system has developed most
and human ingenuity

the scale of operations,

e civilised world.

largely
is ever exercised in extending
We have introduced the system
into India but it has not yet taken root, We may either re-

gard il as inevilable that it should ultimately be establish.
ed or we may adopt an alternative and apply the regources
of science, engineering and commerical expegience
to a great attempt to raise the worker and pit his

- productive

» if properly trajn.
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ili inst the monstrous
ill, i i d adaptability agains
Skl"’tll;’sge:)l::c)l’u:; by pthe abnormal development of
grow

th
€

i i ise means of dispens-
modrs sl ey kg
o tc',c , The success has been remark.able bl}t it
e oo e }lia.sed somewhat expensively ; it is pf)smble
e pul:(t: now with advantage turn our attention to
tlha:rtem:oinr::ggthe function of the man rather ::ant tohfe g(::;e;

" i the objec
O e e t(l)oevl?:l‘l;:lagnalazi:‘?o the gjreatest -ext.en.t
sml{lt?l: :r:?i ?:1 fhe);vay most advantageous to the indivi-
possi

dual man.

diti i ia itable for such an ex-
ditions in India are sui :
i Te}xllet Ictol?as not yet accepted the factory syst:em ml):o :;l;
A ivided family has to be reckon
i i ly, the undivide
) 'do an : ltllllin%:)z’t’reme sub-division of property rend;rs
e eﬂort on a large scale difficult. Comfort ral: er
° 5 —these
ther than a vast fortune ;
luxury, a moderate ra : o
‘har:h: ideZl,s of enlightened Indians. I.t woulq be f(:;) :;e
:“'e. agine that, as India now stands in rela.hon ey
I;)r;:?shg Empire and to the rest of th.e v{orld, it cloua o
regard the external influences to v:lhxcl}t 1thr(r)1:;ls(ti artl ;vt Zt,-ive
i i it s
j t there is no reason w y ' no
SUb]ec:de(:)rlivard to a goal more in harmony W.lt!lrltasti(;:n
to mo than is that presented by Western civilis .d.
tradition® land, America and Australia there isawi e-f
In Enge?: et;t in favour of small holdi_ngs mstea;li o
spread movand much evidence is now ;fvanlable tofs o‘ﬁ
farge Brme the conditions are suitable th|§ method o cut
that .W here ds to the more general diffusion of prqsperl y
tivation :ent;ent In India small holdings are l:vaebr::al.
: en . ; o
e o | operations, except in so far as they ?ve >
Indus":jab;r;he advent of Europeans, have also been
change
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carried on by men of small means
ed to the present day
lity of such a system,
this way of working b
the status of Indjan ar
Countries, which have
gress,

and they have surviy-
mainly because of the inherent vita-
There is no necessity to abandon
ut we must improve it and bring
tisans to the same level as in other
in recent years made so much pro-

There are greater prospects of the smalj manufacturer,

being able to compete with the big than there were a few
years ago, asrecent progress in

arts has done much to rai

especially in the case of very small plants,
small user of power is in a much b
pete with the large wuser
few years ago. There is in con
action against production on a large scale and 5 tendency
to make greater use of the elasticity which allows smal]
works more readily to adapt themselves to changes ang
fluctuations in trade, cyclical or otherwise,

Again it is evident, even in the most highly developed
industrial countries, that the human factor is becoming more
important and in the distribution of profits between capital
and labour the latter is demanding a larger share, It must
not be imagined that the great primary industries are
materially affected in this way—they are not and it might
even be contended that the ever-increasing perfection of
mechanical appliances is rendering the labour question
one of constantly diminishing importance. With this
phase of industrialism we are not at present concerned,
[t may be fully trusted to look after itself, but there is no
likelihood that it will ever be greatly developed in [India

S0 that the
etter position to com-
than was possible only a
Séquence a perceptible re.

§)
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ing i i ities. The main reason for this

'exf:ptt :i:ih(:rg;:atﬁca:)l;:'i of the country there are no
is tha |
specia ﬂa“.lml rfii)oxfl:f e:}.lat the various castes am_i groups

T%lere I.S-no]ndia }ﬁaintain themselves aga?mst the
o o tition of European industrialism and
presen comlpe they may have suffered severely, they
that althoug™ bez Equally it is certain that mu.ch
have not SU:;C“': to. render their work more eﬂect.lve
coud be' Onoving their methods and by supplying
bt oy elmpliﬂth a commercial organisation that woul:
th?h‘ tradfs y ducts into the markets where the demalt;
bring fher l:C))rt())viously Government is the only agency by
is greatest. hange can be brought about ; fh'e greatest
w.hlch S_lwh a.];: robably arise from the opposntlofl of th;
difﬁcultles . ll:res who care little about educat{on ar.1 .
artisans themseb n,d oaing the frce and improv:deqt .hfe
are averse tlo :Ted, In framing a policy the provns;on
ey ha‘{e at‘>l\we}c,lucation must come ﬁrst.. It must be. o f a
for a sufan® ter and have a direct bearing upon their fu-
simple Chamtc ) It must appeal to the people anc.i attra;l
ture prosP ecdisr-ect reference to their everyd?y life ax; ,
them by lt!.i ust not be regarded as the' first rung o . a
above all 'lt L ill elevate a few above their fellows ; 1Ls
ladder whxcllzj“‘l’)‘e to raise the mass from their lethargy anh
object cho higher level, whence in due. time a fres
e g For the present, possibly for a long
start may be 12 zwst look to the educated classes, as w‘;
e forete vc‘;ethat term, to furnish the‘ men whodwtl)l
now u}?d?::l?:trial groups and bands which it should be
lead the 1 A
a primary d.uty toi;)i;gnatr]rllsues:t be made for trafning the. men

lNdlfnr?)l:fzze‘;ary pursuits to take an active part in the
diverte

: is: f their native
tary artisans o

. t of the heredi

re-establishmen
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land. It would be premature to discuss the details of the
training, as that must depend on inquiries and researches

not yet made. Certain general principles are ‘of appli-
Cation from the outset. There must be trade schools in
which foremen can be trained for specific industries
and these should be furnished with a model equiptrent
the value of which should be clearly demonstrated
under strictly practical conditions. In order that hand
labour may be developed to its highest possible efficiency,
it is essential that the appliances, tools and machinety
should be maintained in the best possible order ; mechini-
cal workshops will be required to train fitters, mechanics
and carpenters, and to afford instruction in the elements of
mechanical engineering which underlie and ar
to all manufacturing processes, Lastly,
and schools of science will be required,
intellects the country can place at the
dustries will be prepared to take up th
carry on the work initiated by those ha
acquired abroad who will act as pioneer:

India sustains great loss and will ¢
long as the best of her sons devote their energies ang
abilities almost solely to the legal profession and Govern-
ment service ; such service, however valuable it may be,
does not directly contribute to the material welfare of
the community, In any country litigation is a neces-
sary evil butit is ten times worse when it is alle
to absorb such an enormous proportion of the avail-
able trained intelligence as is the case in India, There,
the legal profession is unduly prominent and its ranks
are consequently overcrowded, Litigation g foster-
ed and the growth of technicalities stimulated, so that the
machinery of justice is clogged. Indians are naturally
prone to resort to the law courts op every possible occg-

€ necessary
technical colleges
in which the best
disposal of its in-
¢ leadership and
ving qualifications
$ to the movement,
ontinue to suffer o

o,
VW
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sion, the luxury of a civil suit having a stra.nge fasFinatnox:
ic he can afford it succeed in wnthst:andmg per

e fle . “'Il‘he introduction of new interests into the life
tﬁa&emz’; le would tend to check this tendency ; any-
thing i tp ill create a wider outlook and broadt‘er views
o b wcouraged. The backwardness of I.ndla is n(?t
Sh(')md :l) . e?o this parasitic growth and itis ht.ne that it
et ued The diversion to industrial pursuits of paft
ot CheCken; of graduates flowing from the universities is
" themsit;ie:g antidote and will perhaps gradua'lly' educate
f}fgrgublic to consider the man who devqtes l;x;.hfe{ t;)l t‘l:,:
promotion of the well-being and prosperity 1? is thi n;) i
deserving of greater honour t.h'fm he who b eep.sf hem 2

variance and battens upon their failings and misfo y

THE POSSIBLE INDUSTRIAL FUTURE OF INDIA

We are come now to the las? stage in our c.iiscu‘slsllohn

of India’s future industrial positxox.u .a'nd that ll{s to 1 u:
trate by concrete examples the possibility of wor m}g] Ltq;lo r
the lines briefly indicated, 1t has been 'assumed t a e
industries can be developed without leadmg t? th.e hnde(;us
concentration of human life and human activity mfsmo e(;
begrimed cities, with unparall.e]ed luxury for the? ew ;;?,t
squalour for the many. Thisis based upon the fdea tha
; increasing command of natural forces will enable
e ever.u:t:e with equal advantage on a smallason a
e Op?ir s that there is a reaction against the deadening
!afge e Z;’ production by machinery, in favour of the
mﬂute nc\e'ariety offered by products into the fabrication of
fvrl??c;r individual skill and fancy have been a'lllo“;eté to
' that, as there is therefore a f.ie.ld for Indl':m labour

ent'er ' ’be developed by a judicious combination of
whieh ca\l:zith the machine, the former should be trained
::ea;f,:::l the fullest possible play to his God-given facuities
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and that mechanical ingenuity should be directed to pro- .

viding him with the means to exercise those facuities to
the greatest possible advantage,

The problem to be solved is the di
ing the happy mean betw
himself and the great capi
thousands of operatives
gery. The single man or
unit to succeed, the mo

fficult one of find.
een the individyal working for
talistic organisation employing
n lives of monofony and drud-
family is too small ag economic

dern mill or factory entails too
much social degradation to be encouraged, The free

play of private enterprise in the West has produced an
unstable civilisation, in which the various elements are ip
antagonism with one another, | it necessary that India
should follow on the same lines ? g it not rathey worth
our while to attempt to direct her-course so that advan-
tage may be taken of the experience that has been gained
to avoid, as far as may be, the unhealthy and undesirable
features which are becoming so prominent in Europe and
America ?

The Government are clearly
to prevent the artisan, if they can,
of his hcreditary calliing and to s
line of progress that will not land him in the evil
plight that has befallen his fellows under the modern
industrial system. The object to be obtained is the
amelioration of the condition of vast numbers of
people and not the creation of opportunities for con-
centrating great wealth in a few Centres and in the
hands of a small minority of the population,
miss be accepted, the problem should be stud
view to working along the lines indicated and
ance obtained from outside as is like]
Much work has already been dope
services as'the Geological Suryey

justified in intervening
from being driven out
tart him upon a pew

If this pre.
ied with 5
such assist-
y to prove useful,
by such scientific
of India in détermining
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the available mineral resources, by the_}F orest Departme.nts
of the various provinces in ascertaining and conservmtg
the value of the vegetation, by the Pu:l;c W:)r.ksS It):p?; -
in i ious hes in all that pertain -

ent in its various branc pe
;:'oving means of communication and utilising sources of

irrigation. The scientist, the mechanical engineer and the

manufacturer have all done something to demonstrate‘ th::
value of these resources, which should now'be exa'tmm;a
in greater detail with the,specific object of mcre?smg tlle
opportunities of the indigenous industrial popu.lat:lon. ; fg;
i i “investigation are required an
dustrial experiment and’ inves uired and for
i ified men must be employed.
such, specially qualifie
thing’ in this direction has already bc‘een' do'ne'an_d maty.
be brought to notice, not because of its intrinsic 1mport v -
it is pi ) rk that will serve to
but because itis pioneer wo ! . :
:}’]"03:, cl;eax-ly the method adopted of solving thn?1 qufst;'on.
ifti —The chief requisites of the Indian
Lifting Water.—T he tnda
i re, both of which, in the
iculturist are watec and manure, '
aﬁ:ence of public sources of water supply, he has O'th'?teg
a
f cattle. Water is lifte
hitherto through the agency of
hlthe‘lt):;tween ?hree and four million wells ; asthe quan-
f'rt0 nnl'e' uired is large, the expense is a very hea.vy .charge
o 31(3 ryots. Careful investigation of th.e indigenous
upotll:ods of lifting water demounstrated the high d.egree of
mig iency attained in applying the power 'and no improve-
i C1te e{ned to be practicable until the oil engine be'came
menu::e of motive power, so economical in fuell, 50 :rr:pl:
a so : .
; i i 3 all a capital outlay
in action and involving so sm .
“?a: easily brought within the range of tiTe \nfealthfer ch;t,
Wh had a sufficient water supply, to justify .us“mg it to
:l”'o a centrifugal pumnp. In the South of Ind:a;l'through
”"e. ment agency large numbers have been msta.lled
Goc‘lf?hr:ere is no doubt that their use will exte.nd rapxdly
:" their advantages become better appreciated. The
s -
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requir ] ia i i
quirements of India in thig direction have now

a.ttractef? the attention of engineers in Kngland and, espe-
cially since the invention by Mr, Humphrey of th’e pas
pump, it cannot be doubted that there will be g'd
development of mechanical ron
small scale th
the ryot and
advantages of
his daily work,

: methods of lifting water on a
at will greatly conduce to the prosperity of
at the same time familiarise him with the
employing better tools or appliances in
on ton st Whel'e the individual ryots are farming
toc scale, the advantages of a nymber to-
opela‘tmg are apparent and have already been utilised."
.Searchiug Jor Water—The application of th . il
engine and pump tolifting water for irrigation ha te a
ed the range through which water can b: lifted ¥ ez iy
an } rendered it possible to go to greater depthsF;f]0 pol
F’f water. To facilitate this work boring tocls havese;rCh
introduced and through their agency valuable sy ;’-_e“
have been discovered ; these have greatly increase[?ip tlI(:s
value of the land in the neighbourhood. The cost of :
set of boring tools being beyond the means of individu:;
ryots and special experience being necessary to make use
f’f them, the work of boring for water has been taken up
in some cases by public bodies and in others by private
individuals who are making it a special business. An
immense amount of work in this direction may profitably
pe undertaken in India but there are difficulties, especially
in connection with deep boring, that render it desirable
that Government should continue the work and assu
the risks. So far the pioneer work has been done in ‘:e
entirely haphazard way, though with great succeéq Ir;
now requires to beput on a more scientific basis ;r;de
the direction of geological expetts, '
y  Leather—~The manufacture of teather is an old

industry which has been much village

affected by the growth of

THRE INDIAN INDUSTRIAL PROBLEM 31

the export trade in raw hides and skins and in partially
tanned leather. " This is by no means to be regretted, as
the “chuckler” made very inferior leather and spoilt a vast
quantity of valuable raw material. The modern chrome
process supplies a material much better suited to Indian
requirements; through the efforts which the Government
experimental tan'nery in Madras has made, this is now be-
coming widely known and appreciated for such purposes
as water bags, sandals, harness and boots and shoes. Small
Indian tanneries are being started and afford excellent
examples of what can be accomplished by private enter-
prise, either by co-operation or by individuals. The ad-
vantage to the country at large of the general employment
of chrome leather will be very considerable, as it will
reduce the Indian consumption of hides by approximately
one-half and thus throw on the market for export a large
quantity of raw material for which there is always a good
demand.

Weaving.—This is the most important of the indigen-
ous industries, and, despite the competition of imported
piece goods and the products of the Indian power-loom
factories, still gives employment to about two million
looms. Much attention has of late been directed to
the question. as to how best to assist the hand-loom
weavers and several new forms of hand-loom have been
invented but none has as yet proved superior to the Eng-
lish hand-loom~ The fly-shuttle is slowly making head-
way and will eventually be used by all plain weavers.+ By
its use the rate of picking can be doubled but this does not
mean that the out-turn of the weaver will be increased by
the same amount, as extended observations show that the
hand-loom weaver does not spend more than half his
time throwing the shuttle, the balance being spent in
mending broken ends, adjusting the warp and performing
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other minor operations, Experimental weaving-sheds have
thrown a good deal of light on the problems connected
with this industry and there is now a f
eventually it will be
basis,

air prospect that
put on a much more satisfactory

sizing and dressing it are in even greater need of improve-
ment, and experiments are now in progress to determine
how this can be achieved. The arrangement of the warp
presents no difficulty, but the dressing, to obtain the same

results as by hand-brushing, is still in the experimenfal
stage. ’ '

It is much to be desired that the Lar
mechanicians should have their
Indian hand-loom problem and efforts are being thade to
supply them with adequate data as 4 preliminary, *What
is wanted is an improved hand-loom and nota light
power-loom driven by hand or by pedals. - The material
of which it is constructed should be of wood preferably
and a high rate of picking is less essential than a gentle
randling of the warp when opening the shed and when
beating up. Some modification of what are known gas
“linen-dressing machines” will probably be found suit-

able but they have not yet been tried under the conditions
which prevail in India,

1cashire weaving
attention directed to the

Already a revolution is in progress in the hand-weav-
ing industry, brought about by attempts to make practical

application of the clearer knowledge we now possess of

the conditions under which it has hitherto been carried

on. Both brains and capital are flowing into it, to the
advantage of the hand weaver ang the general improve-
ment of the relations between the artisan and the other
castes. It is true that no great success has attended the
efforts of those who have organised the hand weavers into
small factories but they have managed to hold their own

Indian methods of preparing the warp and of
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i ignorance of the pioneers. in
itg'spiteol:ix:]}:;:]Sttlzgi'i):;:rlg\:;l be remedied and the
lat‘tsefx?iissipated as experience is acquired.‘t 'I;he Z:e?;:::
themselves are so backward that the attempts ::hgl ot the
to co-operate have nol been successful ; nev;eh ;;-Chnical
small factories will probably z'io Wel! when he e vical

tions connected with their equlpmepf ave
otve What we may look forward to" in  the future
:(:iv?;oﬁps :f from fifty to two hundred weavers centred

rognd 2 warping and dressing plant. This will supply

wanps to theweavers, who may either be collected in a shed

or will work in their own homes. The .trade will t;e in
the haands of those who run the .warpmg‘plan? an og
them will mainly fall the work of introducing m’l!‘;;lroveh
looms and methods among the I.xand weavers. '(:aurg‘3 '
trades unionism is undeveloped in Inc.ixa, the‘ passx:; e
sistance of the weavers to any change isa senot.:s factor
which those experienced in the'ways of the arrtlltkaShou]d
not lightly ignore. ¢The part which Govc::ﬁn:ie { should
play in this movement is t-o supply the: ski : | fechatcal
knowledge required to devise the: eqm[:mx:ent and when
that step has been taken to start Flemons 1l;a io : es
d trade schools for the instruction of those who wa

?: become foremen and master weavers. o -
Metal-Working.—The metal-workers‘of I‘ndna ?rets t: el ,
craftsmen working with very crude and imperfect tools
< little or no technical knowledge, Some

and posse?:lngminium was introduced into the metal-
years. agol s: at the Schools of Arts at Madras and
Wmk"‘l'gbcs?ness created in hollow-ware made of that
2 laree ’l?h' was eventually disposed of by sale .to a.
mt?(al. . ny, which still continues to deal exclusively
anate COPI:)adsy' The processes of drawing and spir.n-
::n;u;:re'g:mpl;)yed for the first time in Southern India

5
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and a large number of workmen trained ; unfortunat
?he factory is now a purely private conce:'n and ham]l'fly
influence on the pbractices of the artisans outside S"s l'lﬂe
facfories have however been started in Bomba.l a"‘;‘ at
Ra]a.hmundry in the Godavery District of th);’ Mr;d .
Pre.31.dency there has sprung up in recent vears a large al‘a;
thrlvu.qg community of metal workers who dea] solfl ?
Alu/mmiqm. ” The total trade in India in this metal isynonr
worth many lakhs of rupees and every year it is growin“
larger. Ultimately it is possible that the metal itself wilgl
be manufactured in the country as there are cabumj
deposits of laterite, consisting of almost pure hydrate a“;
alumina from which alumina can be extracted N
fanough for treatment in the electrolytic furnaces 'Il)“;]r'e
industry is a striking example of what ma nccom
plished by Government initiative, .

The teaching of metal-working processes can onl b
done in a factory and anything similar to the alumin}: .
ventur.e is not likely to be attempted again, in view ofl?:l
f)pp.osnion which is aroused when any State or State-aideg
institution adopts commercial methods for the disposal of
the finished products which must be made to furn'(;
suﬂ.icient opportunity for the acquisition of ski]] and :(
perience. Glass, earthenware and enamelled iron-war.
have made serious inroads in the trade of the brass anfl
copper workers and there is but little hope that the log
can be made good. The increasing wealth of the couns
try to some extent counteracts the tendency to introduc;
cheap substitutes for the ancient metal u;ares ; this ten
dency might be greatly assisted if the metal-wor,kers we .
taught to turn out lighter and better finished work. Thr(t3
this could be done there is no doubt, and 3 trade schogl
in one of the big metal-work centres, with a staff of com
petentteachers in each branch of the trade, is the 01115;

y be accom-

»
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way in which the desired end can be attained. The
workshops should be furnished with good tools and the
metal-workers encouraged to come and use them for their
own work. Gradually they would discover the value of
such appliances and it would not be long before they
found a way of getting them for themselves. sVery small
factories are alréady common in the trade and the lines
along which development will naturally take place are
clearly indicated.

s Artistic Handicrafts.—~The art industries of India have
dectined chiefly because the wealthy Indian patrons have
disappeared and all that is wanted to revive them is an
appreciative market. There are signs that the frequent
exhibitions now held in various parts of India have done
something to create a new interest in these old arts and it
is probable that the Swadeshi movement has strengthened
it. In Madras, the Victoria Memorial has taken the form
of a hall in which a permanent exhibition of the art handi«
crafts of the Presidency is maintained. A large fund is
available for the purchase of good specimens of the various
crafts ; when these are sold new commissions are given
and a much-needed stimulus to the production of only
the best work provided. It is too early to say what
the ultimate result of this novel method of dealing with
the decadence will be, as it has not yet developed to its
full extent ; there is justification for the hope that it will
be a success. The collections are steadily increasing in
size and in artistic merit and attract purchasers, who wili
buy a thing they can see and which they admire but who
formerly would not give orders because there was no
certainty either as to the date on which they would be
completed or as to the quality of the work put into them.

Tools and Machinery—~The manufacturing engineers
and mechanicians_have devoted themselves mainly to the
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design and production of machinery as automatic as pos-
sible in its action and with as large an out-turn as possi-
ble. This tendency has encouraged industrial concentra.
ton. In India all work is done by manual labour or with
the assistance of cattle ; water power is only available and
to but a limited extent in the hills ; wind power has
never been used, as over the greater part of the country
the energy of the winds is too slight and of too variable a
character to be of any value. The oil engine, when of small
size, is much more economical than a steam engine of the
same size; it costs less and is much simpler to look after.‘For
these reasons it has to some extent come into use in India

and will probably be very largely used in the future, The

ideal engine would be a small gas engine working with gas
made from wood. Already engines of not more than nine
horse-power with suction gas producers using charcoal
are employed ; something much smaller than this g
wanted and if wood can be substituted for charcoal jt will
greatly reduce the working expenses. There are many
hundreds of oil engines in use and there will, in course
of time, be many thousands. There is therefore 3 fair
inducement to engineers to study Indian requirements, ag
every improvement will extend the range of their employ-
ment. It is the very rapid progress that has been made
with internal combustion engines that has raised hopes
that India may gradually acquire an industria] system
based on small units of production and that is all the
more likely to come about if the attention of the
engineering world is drawn to this fact, Each industry and
every branch of it should be the subject of investigaﬁon
to ascertain the lines along which motive power may with
advantage be introduced. The water-lifting question
has already been discussed and need not be further allud.
ed to. This is the largest field for the immediate applica.
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tion of power but there are several others of great import-
ance which have been opened out, in whicha great deal
more could be done if the machinery on the market were
better adapted to the work to be carried out. ~

(1) Sugar Mills—For the crushing of sugarcane,
roller mills are now in use in many places and are
driven by oil engines. Thfa results are very satisfactory
where there is a sufficient area of cane in the immediate
neighbourhood of the mill to keep it at work throughout
the season. From 50 to 100 acres of cane could be dealt
with by a single mill ; but as such areas are seldom
cultivated by a single ryot, co-operative working is the
only way by which this use can be largely extended.
Growing sugar ,is a very profitable business but it
requires capital and is subject to risks. Heavy manur-
ing is a necessity and with cattle-driven mills the
crushing of the canesis a long and tedious operation.
Consequently, ryots usually only grow a small patch of
cane. The extended use of artificial manures and of
power-driven mills would probably result in a very consi-
derable increase in the production of sugar and would
tend to check the very rapid growth of imports,

(2) Ot Mills.—Oil is usually exstracted in wooden
rotary mills, of a very primitive type worked by cattle,

“orin large screw presses worked by men. Both systems

are naturally expensive ; attempts have been and are stiil
being made to apply oil engines to do the work. The
mill or press has yet to be designed which will displace
those now in use. The home consumption of oil in.
India is very considerable and it only requires the applica-
tion of some of  the ingenuity which has been devbied to
large extraction plants to the production of a small plant
which can be driven by a small engine to effect a
comsiderable saving in the cost of producing a prime
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necessity of life, Oil seeds are very widely grown and
as the primitive methods of extraction easily hold thej,
own against the big mills, the improvement of the small
mills and the substitution of oil engines for animal power
in driving them is obviously the direction in which to
work, If the problem be solved, the demand for such
mills will be very large, as the labour costs' are now v
heavy and for years past have been steadily rising,

(3) Rice Hulling Machines.—Till recently almost all the
rice consumed in India was cleaned by hand, only, that por-
tion of the crop which was exported being treatea in n-ﬁ“é
driven by power. Thereare now a number of ric e-hullers
on the market, suited to the restricted scale on which
village rice merchants deal,'and in the rice 8rowing tracts
of the Madras Presidency they are largely used, An oil
engine of from ten to twelve horse power is employed to
drive a combined huller and polisher which turns oyt
from 2500 to 3000 lbs. of clean rice a day. There is a
demand for machincs of even smaller capacity than this ag
many ryots, who have an engine and pUmp, would like { .
employ the engine to drive either an oil ) or (\
rice-huller - when there is no necessity to It Wwater fQ:
irrigation.

ery

(4) Saw Mills—There are but few steam saw mil‘ls 1
the country, nearly all the timber being reduced to scan:
lings by band-cutting. Not onlyis the cost of labour for.

such work high but there is also a considerable Wwaste of-

wood, owing to the irregularity of hand- sawing. Circulay
saws or large band saws require too much power but 3
simple typeof frame saw, with a single blade, can be
constructed to do a great variety of work and {aje not
more than three or four horse-power. There ig sufficient
work for a plant on this scale in almost every towp in t:
country and it only requires that the advantages, t, b:
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obtained from their employment, should be demonstrated
for a demand for them to spring up.

(5) Fibre-Cleaning Machinery—The cost of extracting
fibres, even with the cheap labour available for such
work, is very high and improvements in the machines
already in existence are urgently called for, especially for
alce and plantaint fibres. These machines should be of
small capacity, as the quantity of raw material from which
the fibre is extracted is not usually very large in any one
place and, the cost of carting it from a distance is prohi-
bittve,

(6) Dyeing.—The old native methods of dyeing have
been almost entirely replaced by those dependant upon
the use of chemically prepared dye stuffs. In some parts
of the country, as at Madura, the industry is in a flouri-
shing state and. the processes employed are fairly satis-
factory but generally throughout India there is an entire
lack of technical knowledge of what dyes are best suited
for the work to be done and of the methods which should
be used to obtain good results, This can only be reme-
died by the establishment of a Government Tinctorial
laboratory and school, where those engaged in the trade
can obtain expert advice and instruction. This question
is now engaging our attention in Madras and proposals
are under consideration for the establishment of such an
institution.

{t is not necessary to give further examples of the
opportunities for the display of mechanical ingenuity in
meeting the requirements of the people of India, The
object of this paper will be to a large extent gained if at-
tention be directed by it to the field which is open to
original workers ; further inquiry will probably reveal a
large number of instances in which a comparatively small
amount of capital expended on tools ‘and plant would
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greatly increase the efficiency of Indian labour, At the
outset, progress will be slow, chiefly because of the difficulty
of bringing the men with sufficient inventive skill into touch
with the rural communities whose wants have to be studjed;
Indix now requires the services of man
and it should be recognised that ade
be offered to those who will take up Ihdian industrial
problems. In technical colleges, in trade schools and in
demonstration workshops,- the science and engineering
skill of the West must be applied to the peculiar Jndustréa]
problems which call for solution. Scientific research
having no other object than that of enlarging the bounds
of human knowledge is a luxury which India cannot at
present afford to indulge in,"nor does it greatly ajtract the
Indian mind. Scientific methods have first to be taught in
the country and applied to the practical prablem of raising
the industrial status of the people. This work affords as
much opportunity for the exercise of intellectual attainments
as will be found in any laboratory and it is that to which

men in the service of India must devote themselves if
they are to render her real assistance,

y industrial experts
quate rewards must

'CHAPTER 11
PROTECTION IN INDIA

The science of economics has been defined as * th.e
sfudy of men as they live and move and t'hi'nk in tl.ae ordi-
nary business of life.” It is.of western origin-and its laws
and generalisations have begn deduced frqtr} the'st‘u'dy qf
humanrlife in temperate climates, under social and poll_-
tical conditions widely different from those that prev?ll
in India. So far asit is an exact science, it.S'la‘ws ‘are f)f
universal applicétion,' but everywhere there is difficulty in

-collecting accurate data and in determining with precision

the relative importance of the many factors which 'o.per.ate
to produce a finalresult, Here, in India, we are beglm?mg
to recognise the extreme importance of economic questions

and the necessity for independent investigations and

research, The well-being of one-fifth of the human rac:e
depends largely upon a proper appreciation of econo:.mc
forces and tendencies and it is 2 matter for congratulation

that, of late years, there is distinct evidence that the leaders
-that, t '
.of Indian political life- are honestly endeavouring to as-
.certain what light a study of economics can thrqw"’ upo;n
- some - of the questions they have introduced into their
programme. '

: The spread - of education has given rise to vague
political aspirations and the unrest which is a symptom

-of the newly awakened mental activity someti_mes e_xtribits
":‘%itself in wild desires which beget excesses, The scumrises

6
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and is an indication of the actions and reactions going
on beneath the surface, The pressing problem of the
immediate future is the provision of suitable «mploy-
ment for the ever-growing stream issuing from the
portals of our schools and colleges. What have hitherto
been recognised as the most desirable professions for
educated men are full to overflowing and attention
has therefore been directed to other possible spheres
of employment, It is observed that in other lands
industries and commerce absorb the energies of ,the buflk
of the educated classes and it is noted that in India the%in-
digenous industries are decaying, that they are without
organisation and that they afford no prospect of employ-
ment for the educated classes. The great mase of the
people are engaged in agriculture on so small a scale as
to offer no opportunity for the utilisation of their services,
and hencethere has arisen a cry for industrial development
which has found expression in what is called the Swadeshi
Movement, '

Naturally, attention has deen directed 1o the protective
tariffs imposed on imports by almost every progressive
nation in the world, except Great Britain, and there is
gradually growing up a deep-seated feeling that the free
trade policy of the paramount power is injurious to the
development of India and that, to a large extent, it is
imposed on India from purely selfish considerations. The
reaction in England against free trade has strengthened the
convictions of those who advocate protection for infant
industries in India and the resolution of the Allahabad
Industrial Conference in favour of protection for the sugar
industry and the still more recent resolution in the
Imperial Council asking for the repeal of the excise duties
on cotton may be taken as signs of the growing force of
public opinion in favour of fiscal autonomv with tha
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object of introducing a revenue system of an avowedly

ive character. i
pmtizlt::)ugh the day is undoubteély very far diétan:
when any such change in the relations between. reaf
Britain and India is likely to become a questlgn 9C
practical politics, it is by no m'ean‘s of purely ac:' emb|
interest to discuss the fiscal pollcy imposed on I.n nath )tr
the British Government. There is a strtzng feelmgd th:at
Indian interests are sacrificed to .tho'se of Engla:?fi' an tad
the policy prescribed for India is 'not 50 dmgteres;
as oits framers have hitherto proclaimed it to be. ':‘;
sincerity of the motives which- have actuated Englis
statesmen is questioned, an.d in the controversz ove;
tarif problems which has strlrre.d the lengt ar‘:1
breadth of the British Empire, capl'tal has bt.ee.u t;’la e
by the Free Trade Party out of tht.i difficulty arising rr.)g)
the Indian demand for freedom tf’ impose protect‘;w:1 tatn .s
in the interests of Indian industries. It is argue |~t a ;o

s Great Britain adheres to her free tr?xde policy, she
li::'jfs;tiified in imposing the ‘same upon. India, l.)ut w}?tereoz;

tective tariff is deemed necessary in the mter.es S.

Eo :sh manufacturers, no honourable course is open
Englxs d to India, other than to allow the people of that
oy ch assistance as they may also gain from a
C‘{““‘ff}i' sutariﬂ to protect their infant industries ‘and en-
" (;h establishment of new ones. The Tariff Reform
courag_e t:us laced on the horns of a dilemma, since the
Pgrty :' h m?ght be expected from the adoption of its
ga"'l o Id be more than counterbalanced by the restric-
QOIICYf zo:incss in India consequent upon the establish-
ot of n rotective tariff  which would operate more
o (I)yf a:agatinst English manufacturers than those of
severe

other“n aigox;tite outside the scope of nfy .remarks - this
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afternoon’ to express any opinion upon the fiscal
question except in so far as India is concerned, but I may -

venture to say that I entirely dissent from the propagsition
that India can claim to be regarded as a separate entity

in fiscal matters, Kven if the advantages accruing from a -

protective tariff in lndia were enormously greater than 1
hope to show that they are likely to prove,
concede that India is justly entitled to act enti
own interests and without regard to those of Great Britain,
In: the last 50 years, during the whole of which the,
country has enjoyed, for the first time in history, profound
peace and internal security, British statesmanship has
been devoted to. developing the resources of the country
and increasing the material wealth of its people, . Vast
- changes have taken place, and in the development of trade

and commerce enormons vested interests -have been
created which must now be respected. A sudden change
in fiscal -policy would ruin - thousands in England and
cause widespread misery and destitution and it is more

than problematical if it would prove of ultimate benefit
to-any one in India, . :

1 cannot
rely in her

It is inconceivable that British statesmen will ever
voluntarily agree to the erection of artificial barriers to
the freedom of trade between Great Britain and India and
the justification for this attitude is to be found in the his.
tory of the connection between the two countries. Not of
set purpose nor as the result of deliberate policy, consistent.

ly pursued by generation after generation, has the whole
of India been absorbed into the Britis

its prestige and enjoy its protection,
dents, rather than by design,
countries have becowe united a
course between the two hag
Without thought of the Conseq

By a series of acci-
the destinies - of the two
nd the anrestricted inter-
been of mutual benefit,
uences, the vital interestg

h Empire to share -
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of India have ever been uppermost in the minds Ofbhﬁf
administrators and, if the results have not, 31“’35"; efe':
completely satisfactory, credit at' f]ea.st. n?:Y t’;‘eh ta nni :
the purity and sincerity of the mtentxons'. h e OPiruf'
up of thé country by railways and roafls, the ~C°n; g
tion -of irrigation works and. the mamtenance. .olt 1
and order have brought about an :enormozstaghn‘cu u::.
development, which isreflected in the fact tha lt ec;:un 1yt
supports 300 million- people more readily t an n
; d 200-millions half a century ago ; and, at the
buppor{.e *in normal years there is a surplus available.
PN um? much larger than is necessary to pay for the
for ex)?Of ’d foreign charges. On the other hand, the im-
mports 7 s of communication, which have opened to.
proved.mt;?fdst the markels of - the world, have brought
the agricu factures: of .the -world to compete with " the
the manui the indigenous artisans and in a large measure,
pro‘ducts ° the. complete absence of co-operation between
cwxqg :“tl?' tua‘l and the labouring classes, the result has:
the m;? e‘imus to the- primitive industrial organisation
Z::\l:ale;ia:vetywﬁere». So long as tfxe educ:.ate.d classes
Il scope for the exercise of their energies in conge-
h?d ;"u s of employment, they were indifferent to the
rial zrt‘ll: artisans and were only too glad to avail them-
o £ :he reduction in the price of commodities conse-
selves. o the unrestricted admission of articles of for-
Q_“ent.vuP-onf‘ cture. But times have changed and they .
ol ma? u;‘ed to . look to the industrial work they unce .
are n_o“‘; (;l' r means to earn a respectable livelihood and -
?is;;;s: pé .{g‘_ fhe exercise of their trained faculties. ‘
° So far, gxggpt_,to'a limited extent in the Bombay Presi-
dengy, it cannnt be said that much success ha.s aitenc!ed the -
cﬁpris’ :Wbigh have been made to prosnote ~m;lustr:e; ;m ‘
modern, lines and bence there: has arisen a demand for:
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intervention, on the part of the State, to promote indus-
trial development, Technical and Industrial Education,
Provincal Departments of [ndustries, the pioneering
of new industries by State Agencies and a Protective
‘Tariff are all asked for, whilst a vigorous effort under the
zgis of the National Congress has been made to create a
strong public opinion in favour of locally manufactured
goods. This movement has unfortunately failed, being
to a large extent based upon sentiment, which has proved
but a broken reed when it comes to laying out a limitgd
amount of hard cash upon the necessities of life. The
Bombay mill-owners have undoubtedly profited by it, but
no one else has been able to take advantage of it, and the
many. ill-considered enterprises, enthusiastically started
when the movement wasacclaimed by the political leaders
of India, have come to hopeless grief. It would be wise to
let their memory sink into oblivion, were it not that

they may still serve a useful purpose as object lessons for
the future,

The failure has been attributed to a variety of causes
and for each, remedial measures have been proposed, but
at the root of the matter lies the fact that the people of
this country do not pPossess, or at any rate possess only in
a very limited degree, the essentia] qualities which make
for success along modern industrial lines,
intimate contact with the progressive natio
and exposed to competition on all sides, there may be some
inconvenience caused thereby, but assuredly there is no
discredit in it. That the social system of India does not
favour individualism, that the East and the West are ag far
asunder as the poles in their ideals of life, that the influence
Powerfully against the
strenuousness which is essential to Commercial success, al|
these, are factors which must be taken into account and

Thrown into
ns of the west
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it is obvious that the influence of heredity. extended ov;r
twenty centuries and one hundrf:d gen.eratlons, ca.nnot e
eliminated by a sudden changte.tm enle)romnent or by ex-
however great it may be.
tema’i‘lr::sls:g?; has a great future before it, I. have f)ot
the least doubt, but it will have to .work out its destiny
from within, and create a new social ord.er and a. new
civilization that will be great and. durable_m proportion to
the degree of success achieved in ad’apfmg xtse.lf t? .the
ehlarged.horizon which now surrounds .lt. Slavish ‘1m1ta-
tich of the West is obviously to be avoided and in the
matter which immediately concerns. us, I hf)ld'that. the
revivification of its ancient industrial organization is of
greater moment than the establishment of a fnodem fac-
tory system, concentrating enormous. wealth in few hands
and engendering socialistic tendencnes. among the vast
mass of operatives that can only erfd in cha‘os an.d dei-
struction. At the present time t.he sm?atxon is a dlfﬁ(?u t
one, but let us not add to the dlfﬁf:ultles by ?lamour.mg
for action on wrong lines and asking for a policy which,
if granted by the ruling powers, would .make. t'he ;_)eople
f this country slaves and helots to foreign mx.lhonalres.

° During the last half-century, the material progress
of India has been of a most satisfactory character and the

nt cry for industrial development, comes from a small
ref:e ity of unemployed educated people who have not yet
e itable niche for themselves, On their behalf a
found ;:: e in the economic situation is called for, and to
e cte thgeindustries in which they hope to secure em-
o t, a barrier to the free ingress of the products of
ploymett.l ,rn world is to be erected ; free tradeis to be
the ‘:Jjeand and protective tariffs imposed. Fortunately, as
abanldoin this matter the true interests of India and the
:):\(r)im;s interests of England both lie in preserving the
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existing state of affairs, There is no likelihood that the
cry for protection will fall on willing ears, and no prospect
-whatever that it will be granted. Nevertheless it is ‘neces-
sary that the effects of such a.change in fiscal policy should
be most carefully studied .and a well informed opinion on
~ the question, evolved. ' ,
‘Let us look at the request froman English standpoint
and ascertain what would happen if the Indian market, as
it now exists, was partially closed to English manufacturers,
English exports to India are .valued at more than 50 fil-
lions a:year .and. are roughly two-thirds of the tofaP im-
ports into. India and are about one-sixth of the total ex-
ports of the. United Kingdom. We may certainly assume
thatthe tariffs would be framed so asto affosd . marked
preferential freatment to the products of the British Empire
and trade now done - with foreign countries would be di.
verted to the United Kingdom. The object of protection
wauld be to make India more self-supporting in the matter
of manufactures and this would necessarily involve -the
development of the internal, at the expense of the external
trade. The English manufacturers would certainly losg a
good deal of businessand protection would be a serious
blow to the catton; iron and shipping trades, : That they
wauld ultimately recover, there is not much doubt, hut it.is
useless to discuss this phase of the question in:detail, ag it
is not what England would lose, so much as what India
would gain, that has to be established by those who ad-
vocate a protective policy for India, , :
If there were any reasonable prospect that the adop-
tion'of a protective policy would be followed‘by_ a rapid
-development of Indian industries on 3 purely indigenoys
basis ; that is to say, with Indian capital ang through the
agency -of Indian brains, there would be some groungs
for asking for the concession, as it wauld not then be
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difficult to show :that the development of - the wealth of
‘India would be followed by an ultimate expansion of the
external trade of the country. The character of the trade
would undoubtedly be changed and it would cause dislo-
.cation of business and loss of capital in Eng]apd, but‘in
‘the long run it would be recouped by new developments.
‘There is, however, no hope that this would ensue and alike
-in the interests of India and England, the demand for pro-
tection.can be shown to be ill-timed and injudicious,

- & The Indian case for protection was first clearly stated
-byithe lat; Mr. Justice Ranade .in'1892 and his words have
been so often quoted and are so familiar to all students‘of
_Indian ecoriomics.that it is unnecessary for me to‘ trouble
you with ' them again. I may, however, .be permitfed .to
refer to the presidential address of the Hon'l?le, Mr.nR. N.
Muckerjee delivered to the Allahabad Indqstrxa] Conferez.zce
at the.end of last “year. Discussing ,thf: eﬂect..of foreign
‘competition. on the infantile attempts at mdu_stnal, fievelo;?-
‘ment-which have been made in recent years, he said “This
“ i5 a most serious question and not only-this. Conference
« but every man. of this country should continue to ‘con-
“ étitutionally, agitate until Government affords - protection
-« in some shape or other to local n?anufactures. We_.- all
« gnow that if the Government of India were left:al?ne‘. to
wdo its duty towards India, there -wou!d-bg no- he_slfatl?n
«in introducing some such measure sukntable' _-to‘the -&pli'cfal
«needsof India. .But there are strouger inﬂug_mseg‘ ‘at
e work whose: interests.clash with our own, and :wimt
-« the combined efforts of the Government and-tl;e» people,
] am afraid, we shall. never geta satisfactory sqlutiqn.
“«The question.of protection . is, I admit, .a. complicated

-«-and serious oneand it is with a great dealof hesitatiow dnd

# dithdence:that I refer to it at all, ‘but it is a question‘¥hat
‘mahould be.most carefully : considered, as otherwise to'do
R _
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# good to some:of our - industries, we may court disaster
“in other branches of commerce. I would suggest that the
« Government should be approached and asked to appoint
“a joint comsmission of officials and commercial men, to
“discuss and decide in what particular form protection
“would be most- beneficial to India. This point should
“be definitely decided before we actually apply for any
“protective legislation. I thinkit is imperative on our
“leaders to give this question their first consideration and,
“if we are successful in securing a wise form of protection,
“1 am sure the country’s industrial development will re-
“ceive a great impetus,”

This, we mustall admit, is a very moderate expression
of opinion upon a subject*which neither in this country
nor in any other, is usually discussed with judicial calm-
ness and in temperate language. 1am prepared to con-
cede that, if India were allowed to adopt a strong protective
policy and persisted in maintaining it for a long period of
time, the result would be a very considerable amount of
industrial progress along western Tines, but I doubt
very much if the result would be pleasing to the people
of India or would enable them to satisfactorily solve the
problem of -unemployment among the educated classes
which is every year becoming a more serious one,

There is much loose talk about the vast natural
wealth of India, but it will not bear close examination,
The area is large, but only in certain favoured tracts, does
the soil yield a good return without the stimulus of artifi-
cial irrigation.  The population is enormous, but their
standard of living is extremely low and there is little sur-
plus for what may be termed the luxuries of life. It
would, 1 think, be extremely difficult to point to undeve-
Joped resources which any system of protection would
assist the people to make practical use of. In- normal
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years, when the terrible spectre of famine is absent from
the land, there is no lack of employment and, in. fagt,-
all over the country, there is a general complaint that the
quantity of labour available is insufficient to carry on the

current work. The great mass of the population are not

crying for industrial development, they have already as

much work as they want and there is but little common

sense in {rying to divert the labourers from the field, to
work in mills and factories and live in crowded. and

insanitary cities.

As to the people themselves for whom protection is
demanded whilst they set about building up an industrial
system, let me quote the opinions of accepted Indian autho-
rities as to their fitness to undertake the work.  In regard
to the condition of labour in the country, Professor V. G.

_ Kale of the Ferguson College, Poona, writes: «“ We have

« scarcely yet emerged from our primitive conditions of
« industry. Custom yet rules supreme among the masses
s of our people. Old industries are s.till in thet domestic
« stage. We are strangers to capitalism. Indian _manu-
« factures are in the embryo or sickly infants. Millionsare
« wedded to their - fields and have to emerge out of their
« agricultural state; large cities and towns are exc'eptions,
« and hamlets and villages the rule, the masses are illiterate
« and immobile; labour is unskilled and inefficient, unam-
« bitious and unenterprising ; capital is lacking -and shy
« where it exists; organisation is unknown to both. Under
«these circumstances, for us the industrial struggle on
« western lines is a thing of the future, if it cannot be
« avoided. The conditions which make for industrialism
« are yet absent in this country. Not tlfat there is neo
« poverty and squalor, destitution and misery among us.
« We have enough of these. ” S
. Of the educated middle classes,in kis presidential;
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atdress already referred to - Mr. Muckerjee said : “ There
“isno lack of so-called enthusiasm, but I may be par-
“ doned, if I say it is only lip enthusiasm on the part of
‘“wmany of our countrymen. There are many who are

# loud in their praises of Swadeshism and the revival of.

“Indian - industries, but their patriotism is not equal to

“the practical test of assisting in the finance of such enter-

“prises. ' Co
There is already much industrial enterprise in India

which is absolutely beyoad the effects of fore;

gn competi-
tion: .

Nevertheless it is almost entirely in the hands of
people not born in the country. Let me give full ' credit
to the enterprise which has developed the mill industry
of Bombay, which is pioneering the manufacture of steel
and’iron in:India and which is
to a practical issue the great hydro-electric scheme
which will supply Bombay with light and power. These

examples illustrate in a remarkable way the developments

possible when Indian capital and European experience:
and technical skill are associated in harmenious co-oper--
ation. With these exceptions, modern organised enter-
prise throughout the country is almost entirely of Europeaa
origin. There is no time to discuss them in detail, but I
would like to ask you to consider the comparatively small-
share which India has taken in the development of her
magnificent railway system, in the establishment of muni-

‘cipal tramways' or in the provision or artificial:

illumi-
nation,

either by means of gas or electricity. To what:
extent is the great jute industry in Indian hands or how
far. is the not-inconsiderable development of . India’s
mineral resources due to the application of native capital ?-
Ase there any engineering workshops other than petty
foundries, run with Indian capital and coatrolled by
Indian engineers? There is much work going on:in such

capable of ‘bringing
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shops which is absolutely unaffected by foreign com'petn::;)‘:i
Even in modern agricultural dcvelnpme-nts, asrapf;ese: el
by the planting industries Fonr:ec:)e(:.v:;lélszil;i(;?a :; and
1 Y i 5 s : Fat
mt?ber, ﬂtleix:nt::t“thsel;a:o;:d rawr?have come into existence
'qlflte csrb: n left to indigenous enterprise to develoP them.-‘
o l’II?he cr; i“s far the protection of infant industries, 'butf
the history of the past lead.? :.ne t(f) trt;g:{l et:u::, ‘;fu F;O::tl:::;
were . granted, the enterpns:qg oreig g be e
' - e of. it.and the-state of thing
pe;son“:::;t; \:g::‘c;‘ tlf very much like that so graphical‘liy
;ve:zibéd; by the Hon’bledRaQ ?athl;du;l ::ustlia l.‘l\él;n:
in his presidential address at. : .Col
::::lel::e";rll:il:hpwas held: in Madr::ss a littlemore t.han tv::;
years ago. Speaking of the wo.rkl'ng of golc!ihmm:,ider-.
said ; % The industry, however, 1$ 1ooked Aat wi .c:l e
« able shaking of the headand regarded:as a ty::@ s
“tration of foreign explozzi‘tl:;xtiotr:).t IN;):I ::eoczf ; oel:d n:aiseg‘
\¢ yanies is Indian, The. tota ed:
k?:‘(ji‘i::"i?mg:the quarter of a. cer;:ur?; tl:zzgt;; K:(l)atrér((}::i
ields been at work 1s - ‘
::jgitu:f tl:i‘:eonly 1-—-19th or a little over two c;o:.?t;:
« presents royalty, and nearly 50% !1as geenThels‘b'e"e‘,
«ed among the shareholders as. dmdgn . o 1abom;,;
«fit to the people consisted (?nly in the wag ;‘in pour
«ergand clerks. There is neither the pecum.:my fg t,aiﬁing..
“iproprietorship. nor the valuable .n‘loralA asse o .nd ning
“and: experience. in the»-scienu,t,:c operaftxo:;ls :1 On, the
«directing and controlliag work.’ : 'Anl:i tmt' he i
address; he comes to . the: conclusion t. at i 1s‘ld b time
action i taken by the people which wou , i ..
B ontor least minimise exploitation by outsiders. -
pﬂf!ﬁto{l*t(l)i:’z;z submit for ybur considecation :is 'thfn:
eé;::;g};‘;&cﬁon .were desirable,.you are. not.ready forit..

t
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There is no fund of capital seeking remunerative invest-
ments. Industrial leaders with technical skili and business
experience are non-existent and the operative labour could
only be obtained with difficulty and would require train-
ing from the very beginning. You might exclude British
manufactures, but you cannot exclude the British manu-
facturer. A protective tariff would compel him to
start in India and stimulated by the inflated prices which
he would be able to obtain within the protected zone,
there can be but little doubt that with his energy and busj-
ness experience he would overcome the initial difficulgies
due to lack of local knowledge. Managers, foremen and
workmen would be sent out to India, native labour would
be trained and mills, workshops and factories set going,
Ail posts of responsibility would be in European hands,
India would have an industria) system, but it would be
no source of profit to her and it would certainly not
furnish the educated classes with Occupations of a superior
character, the need of which has Jed them to cry out for
industrial development., It has been argued that this
would be so at first, but that gradually the indian would
wend his way in and oust the European. If this were likely
to happen it might be worth while paying the price to
get the initial work done, but there is very little evidence
that such would be the result.

The poverty of India is largely due to the fact that the
people themselves are content with an extremely low stap.
dard of living and are averse to more _exertion than is re-
quired to provide themselves with what is generally little
more than the bare necessaries o life. The materia] de-
velopment of the Country under the stimulys of a progres-
sive administration has proceeded at a much more rapid
rate than the elevation of the people from their primitive
conditions of life, and we now witness the strange spec.

A
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tries in the world exchang-
of one of the poorest coun .
facleits surplus produce for, to them, useless ;');'ecwfxs
mgtals. .On an average the hoards of g?ld and. si ver IZ
;Irl!ilia are increased each year by 20 millions sterling.

country which chooses to bury so much wealth every

ear must be still unenlightened and lacking-in ente:ipnt;e‘;
i’ dia wants education rather than .p'rotectxon, an e

. ¢ useful service that Indian politicians and statesme
can render to- their country is to devise means whereby
:;I:e considerable portion of the l’flundz t;otv;: nus::estslz

ended on the educa

hO"“l]ed 'I(‘:;: u:t:ame;:lzyed educated classes might then
gﬁ?ipfzil employment in the education of -the. v.ast masse?
of their countrymen who are still plunged in intellectna
dark‘;szsi.a does not want a protective tariff to enable an
artificial industrial system to be created, the. m:st:frsﬂ(::

hich will be able to take toll. of the earmng Ay
o trv and establish a drain on its resources which will in
:l?: rlloxzrg run retard progress and producethrr:u;:(l;r tr:;s;lz

d discontent. It would be safe to say tha .

oy t of the internal agricultural resources of India
Vdopmﬁ(;l illions of capital could be usefully employed
. 20‘ ntlh re is such a vast outlet for directive energy
- Whll; ) ':vealth it seems futile to endeav?ur to esta-
an'dhsurpi:dustrial system foreign to the habit of thepeo-
e -8(;‘ inimical to their best interests. .The cry for pro-
e fm 'l I'hold. 2 mistaken attempt to force the coun-
tCthon ‘15» ourse, of action for - which it has b'ut ffzw
o mtofa c'lities and for which its people possess little in-
mftur%lv act aptitude. 1The land is fully occupied, but Ot.lly
ClmathOIOl'edP and there is ample scope for constru.chve
o otr:i ;f the highest order in dealing with the innu-
Stztre:ll:ll: r;)St'ot?l«enls in connection therewith which present
m
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iﬁérﬁselves*' for “solation.'Work' ‘along thiese lines is ip
bto'gress and hearty co-operation on-the part of the leade.rs
of the people with the Government is necessary-and will
better serve the interests of India than a hopeless agitation

for a change in:fiscal policy which in the long run is likely -

to prove an intolerable ‘burden. :

'© The work I am now engaged upon brings me
frequently into contact with some of the most -enter-
prising and capable land owners and ryots in this
Presidency.and 1 have formed the opinion that what 'tftey
have been able to do on a limited scale might be exterfded
indefiditely, if -suitable measures " are taken to. spread
education, encourage “thrift ‘and assist .enterprise. The
great Weakness of the sitvation is due to :the small - gcale
upon which such work is carried on and the great -hope
of thié future’ lies insthe -development :of - co-operation.
At présent itis a plant of tender growth and ‘requires
cdreful nurture.” The ‘reports :of :the Registrats of
Qo-operative Credit Societies in India display a healthy
optimism. ‘The advantages of the systém-are beginning to

bé appreciated by the cultivators-and there seems tobe no’

déubtithat in course of time this method of strengthening
their resources will become as firmly established 'in India
as in the'European countries -where it originated.. Co-
operative credit is the-first step towards .co-operative en-

terprise and'it is in this direction-that we must look for

the:solution of many difficult agricultural problems due to
the-smallness of individual holdings. As an example of
whatimay:bé achieved in ‘this direction, 1 should like'to
bring to your notice what has been done in the -village
'of Atmakur in the Kistna District. This village :is situzite
-ed near the Kistna Western Delta main canal, ‘Through.
out the'irrigation season, the fertilising watersof the canal
have for 'more ‘than half 5 century: flowed by, with-
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ibili ilising them owing to the
O.Ut @ny'l p;) S:::hlta):ld(.)f ’Il‘lltllree }%ears ago, the villagers
h."gh' e selves into a limited liability company and
fO'l' e them» istance of some capitalists in Gunt‘ur;
WI}hl thzﬁ;:!:nt money to establish a pumping station
oy Sll: ks of the canal. At a cost of Rs. 14,000
on the i“"f'u al . pumps were installed and. last year
N7 aores gf %vhat was formerly practically waste land
:rifeéz::ivated and crops obta.ined, worth Rs. 22,500,
‘-hese villagers have now!determined to ex?end the area
Inder' cultivation to 800 acres and have' raised funds . to
enable them to double the capacity of their Present pumping
lant. They pay the full water rate levied f)n the ¥a.nds
iprriga;ted by the Kistna Delta-Canals and, in a(.jdl,tl(.)n,
the cost of pumping which amounts to‘somethmg like
Rs. 10 per acre; and then they have a satlsfact(?ry_- profit,
Each year the fertilizing silt of the canal water is 1mprol\171.
ing the quality of their lands and the annual value of ’;he
crops raised will soon exceed half a lakh of rupeest.) t e
success in this case is notewor.thy and cannot be 30
widely made known asan incentive to others to go and-do.

hkewlirsnet.he improvement of the natural capabilities .of;
the soil and in the prep-aratign for the market of its.
varied produce, there isa sufﬁc:eflt ﬁeld for the ab.sorp-
i f all the enterprise that is llkely to be available.
t:(')n .o h period of timeasit will be wise for us to take
it sfuc LEt us consider for a moment the great sugar
.StOCko .which- has fallen on evil days and is .said to be.
indus d with extinction by foreign competition.. ‘l am,
threafehe tin any branch of the business, but it has
s lot to help landowners to instal machinery.
f,allen.to. - ith-the cane after it is cut, and of necessity,
ior"d‘:zll:itwheip acquiring. some information: regarding_
. cou ‘
$
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the conditions of the industry in the Madras Presidency.
With us it is not a very important crop as the area under
cultivation amounts to only 50 or 60 thousand acres, but it
is a very valuable crop and the average gross yield may be
put at somewhere about Rs. 400 an acre. Moreover, not-
withstanding foreign competition, itis yielding a net return
under favourable circumstances of not less than Rs. 200
per acre. With annual imports now amounting to eleven
crores of rupees a year, there is room for expansion and it
is certainly desirable that we should know with great ac-
curacy the reasons which militate against the extension of
the area under cultivation. Tentatively I would put for-
ward the following :—

- (1) Lack of capital to eultivate a crop which requires
heavy manuring and much attention, and from which a
return can only be expected a year after the cultivation
cammences.. The development of co-operative credit will
undoubtedly place the would-be cultivator of sugar-cane
in a better position to ebtain loans, but it should be
possible to devise more direct means to finance this crop
and the establishment of sugar banks is indicated.

(2) The primitive and wasteful processes of extract-
ing the juiceand convertingit into jaggery or raw sugar,
Co-operative enterprise will remedy this to a large. extent
and I have frequently advocated the establishment of
small power driven mills as the first step towards the
provision of subsidiary factories for the manufacture of
raw sugar, to be subsequently refined if it should be pe.
cessary in large central establishments equipped with
modern plant,

(8) - The risks from pest, blight and disease to which
the canes are subject and which the ordinary cultivator is
powerless to deal with, The success with which the
Agricultural Department has combated such troubles jn
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the Godaveri district is evidence that, if these cannet be
altpgether overcome, they may be greatly minimised, - -

(4) The lack of water for irrigation in certain sqasons
of the year., The extension of the use of mechanical
methods of lifting water will remedy this, and I may men-
tion that at the present time we are putting down a number
of oil-engines and pumps to lift water about 50 feet for
the cultivation of sugar-cane and the cost of doing so will
be less than ane-fourth what it would be if an attempt
wére made to use cattle power to effect the same object.
Much also, I think, might be done by the Irrigation
Department to provide perennial sources of water-sapply
and I will only instance the possibility of growing some-
thing like 30,000 acres of sugar-cane under the Periyar
Project in the Madura district, if water were reserved for
that purpose. [ might mention incidentally that it would
also permit of the generation of 20,000 H. P. whichcould
be usefully employed in developing the industries of the
district.

(5) The ignorance and apathy of the ryots and their
aversion to cultivating new crops, of which they have had
no previous experience. The spread of education, the force
of example and the appointment of experienced local
officers to render assistance will, each in their way, con-
tribute to removing this difficulty. . .

Protection has already been specially asked forin th
case of this industry, but where enterprising ryots are
making large profits by growing sugar-cane it is obvious
that it is not protection that is the remedy, but, the vigor-
ous exploitation of the industry on a weil considered

~gcientific. plan.

- 1t is unnecessaty for me to allude in any detml to

. the work we are now carrying on in connection with
the improvement of the methods of li(ting water and in
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the development of under ground sources of water-supply.
India spends fully 4 0 crores a year in raising water for
the-cultivation of some 16 million acres of land and whilst
the:area of such cultivation iis probably capable of being
doubled, there is no doubt that the cost of raising the
water can be greatly decreased. In thisdirection we have
made a very good start in Madras and we are already
beginning to manufacture locally the pumps which it has
hitherto been necessary to import and I look forward at no
very distant date to the establishment of works which
will be able to manufactare the whole of the plant we
require. In this field there is room for the employment of
much capital which will yield far better returns than can
possibly be expected from sickly industries owing their
precarious existence to an artificial system of protection,

We have heard not a little, of late, of the dangers of
state interference with private enterprise, but I should
like to point out that protection is the most aggravated
form of state interference that can possibly be devised.
T am of opinion that a little paternal assistance of a direct
character, the cost of which can be accurately deter-
mined and the operations, which are carried on, definitely
limited, is amore logical and businesslike method of deal-
ing with the industrial question than subjecting the whole
country to a system of tariffs which will increase the cost
‘of living ‘and divert energy from its natural channels into
artificial courses, most probably not leading to the best
utilization of the resources at our disposal,

Protection is claimed to have done much for the Unit-
‘ed Statesand Germany, but it is difficult to assign to each
of the contributing factors to the marvellous progress of
these countries its exact share in the final result. I am
‘inclined to think that undye prominence has been givento
‘the fiscal-effect and that it ‘would-have altogether failed, had
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there not been behind the tariff walls, an _energetic t;n.c:-
d anxious to improve thei

instructed people, eager anc . '

ltgit:rial co:dition. Itis certain that in India we a}ltogetllil:r
lack this eésential to success and though a lprotett:tzlle ;‘)::‘ de):.

i industrial syste
enable us to establish an 1n :

;n:eyi n control, it will with equal certainty hamper our
n(;tiognal development and ‘will, in homely phrase, prove
to be a leap from _the‘fl_'yin‘g pan into the ﬁre



CHAPTER 111

THE EFFECT OF PROTECTIVE TARIFFS
I

In 1892, at the Deccan College,. Poona, the late® Mr..

Justice Ranade delivered an address

on Indian Political
Economy,

which has since been generally accepted as a
clear exposition of the Indian case for State intervention
to promote a healthy state of industrial development. He
claimed that, in a backward country like India, a well-
considered system of import duties would afford that
measure of protection which is essential to industries, but,
recognising the improbability}in those days of any change
of the fiscal policy of the British Empire, he went on to
say : “Even if political considerations forbid independent
action in the matter of differential duties, the pioneering
of new enterprises is a duty which the Government might
more systematically undertake with advantage.” Ranade’s
ideas have gradually permeated both European and Indian
economic thought in India, and to-day a protective policy
is recognised throughout the Country as being urgently
called for, if the industria] condition is to be adjusted to
the growing needs of the population, }

Famine Commissions have emphasised the neces.
sity for varied:occupations for the werking classes, and
of late years, it has become abundantly evident that new
outlets must be found for the energies of the ever .increas.
ing odtput of our modern system of education, Recog-
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Ts
nised avenues to wealth or competency are already ove

crowded and many fail to find adequate matenai .retur:t :;:
the trouble and expense whkicfh :;f::dpe;g;f: ;:nO:ly s
upon their relatives, Wor. or peop e o2  only be
in an extensive development of industrial life, i
i‘t0 ;n:ultnnatural that the movement in favour 0151 anl;r:::gntr:
ot a1 Yea‘; > yeagri(r:d sf::g:lg::tono;y andable
donbt that, if India wen? ; g
te a tariff to suit its own requirements,
it:t;:::‘ial development would be brought abou;. tective
. Such has undoubtedly been tl-le effect o pl Otective
tariffs in America, Germany, Austria, Northern .d_a t: and
to some extent in Russia, but it can hardly be .sal ; ath
the Latin Kingdoms of Europe, in Soutl.l America or mt- e
Britisﬁ Colonies in- the. Southern hemisphere, protective
tariffs have had any great measure of squ:ess. It there-f
fore seems worth while to examine the. cxrcur;x:stt.aneesi l:)
India, and to endeavour to apply Fo Im.ilan condi 10:;5 :f
results of experience with tarnffs. in other p s ¢
the world, Judging by the countries where protective
tariffs have undoubtedly proved an enormou.s sgmbtélcus :o
industrial development, success has been achieve ,wer:uale;
intelligence, skill, capital baendd Th::li ;estc;::r::e e all
. . ue, :
aV*}l?a:l(e:- l::i::: 1’:50 ?l!lzysmallness of the home market and
l?:h;i h(::ost of, labour; or as elsewhere, to the lack of
;nitiati‘gre and enterprise on the pa_tt of th:l pec;pl;.o wihing
An industrial survey of Il'ldla reve sﬂ fouishing
cotton industry, mainly in native hands, a flourishing ]d
i rv, almost entirely. controlled by Europeans, and a
m(l‘lssteratwt,erez'.l factories devoted to miscellaneogs. trades; .tl?e
:::re important of which are of European origin, .In this

- ection, we may neglect Government workshops which
conn 1

are :not commercial concerns and. railway workshops
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which are mainly devoted to the ma;
of the material and rolling st.ock of th
belong. Besides these, there is 3 grea.t
of a.very varied character, -not entir
medern progress, but suffermg from

and adherence to primitive metl?ods 0
who carry on these trades, are gnor
and the bulk of their profits are ,
merchants and sowcars who finance
manufactured goods and pays for
raw. agricultural products, and year

with increasing quantities of al] of the elements whichgo t..
make up a fertile soil, Whethef the supply is inexhausti'j
ble; or not, cannot now be sonsidereq; but, obviously,,it. it
desirable that in these matters.it shou|d be in a Jegg depen-
dent condition. The progress of India has beep, estimated,
in a not altogether satisfactory Mmanner, by the rapid growth
of its external trade, and it is commonly helg by Indian
writers on economic subjects that the local industries haye
been very adversely affecteqd by the growth of foreign trade,
The evidence on which thijg Contention g based is, how-

ever;. of a very slender character, and, at some convenient
time; it would be interesting to exami

ne it carefully, Pro--
bably equally fallacious ig the idea,

ntenance ang repa
€ lines to which the
indigenous indust;
ely uninfluenced
lack of organisatio.
f work, The artisang,
ant and uneducated,
bsorbeq by the locaj
them. Indja imports

by year, it is' partin.

could only be supplieq by f

. ‘Nowmost of the Continent,) Countrig
made use of protective tariffs to exclud

oreign trade,

Sand Americy have
€ British manufac.

em by the export. of:
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TIVE TARIFF

CT OF PROTEC

THE EFFE

9 they
t-succeeded,: ,b,ui,.. e
to a large ex.teﬂ ing rid of the British:
res andl:::yél;‘:ly successful in getttxlr:gr .r::a(:‘ felinquiShs
have not bee English firms, rather than 11, e
. :Many Eng X ital abroad and have:
manufacturet. . t of their capital abroac an ta-.
ent par ) . untries. . Nof
their trade, have s ies in foreign coun ; t
. ch factories ) d to a less extent,
established bran in America and k a
b n the case d,. we have a,
bl}’.has.-.thlZE::ria and Italy. ll: F;igsl]a;tli‘;e enactments
in:Russia, : flect of the.le laws:
. ample of the e ' f the patent law
similar examp cent reform .of. PN
. de. There ish factories in El‘)g.’
on foreign trade. - firms to establis o
- d foreign . tents and no in«
has compelle heir English pa ,
nd i ich to work their ital has  recently been
land:in which to foreign capital e
b nt of foreig t a large:
e for this purpose, With the for B working
expended [0 - ' ent has been found for . f raw
amount dOfelI;ztyiérket created for local supplies '? '
men and a o : P
. . A . ine what.
material, - - . ise facts, let ustry to imagine
aring fn.mind these facts, (U ¥y 2 placed on
S Bearl?ﬁl;g happen in:India 1f. a tariff :r::e :ue bt fo
Wo-m(:t Sprgot for the purpose of ';;ls";fic:s of all the pro=-
imports, , rise. The pric
. ; ial enterp ; _duty, and
stimuae 'mld: svtrcmld rise by the amo unt of ;}1;2try o?they
tected artic ebhld be manufactured in the fatter case, the
cither tI"leyt")‘:me to be imported. In tl;e'ﬁsing the import-
would conti d and the people ; .
 swelled an ty plus the
revenue woul':ldb:estaXed by the.amougi c;f t;e tz:: Zi:}:xe.. they
ed goods woul ty on the goods fro nds. of
. the duty sed into the ‘hands. o
cost of financing ond till they passed.in ¢
t of bond till the d act adversely to
were taken ou rise in prices. would a -
Therise in prices. tain _that the. des
the consumer.. o case, it is certain . , hen
. in almost every ’ broad wonld .the
trade and in . Manufacturers a N ile' ta
; suld fall off, rth their .while
mand would fall t it would be wo tabs
. ther or no hemselves  by. esta
consider whether the trade for themselves. by.. estak _
t to keep testionably, their
make an effor e untry. Unque .
make _in ‘the co apél thier'to send theig
lishing Work;all I;nsﬁncts would compel them'to
keen commercial.
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capital to India and there wo

uld be a great outburst of
industrial activity, Managers, heads of departments, fore-
men, and even in some cases

here, Factories would be

course, but not exactly on the lj
of protection desire,

thousands and teng o
clerks and lower grade
little room.

Employment would be found for
f thousands of artisans, coolies,
subordinates, but there would be
in these factories for Indian brains and intels
kigence, and few opportunities woul

Assuming that the protective duties are made’ suff.
ciently high, these industrial undertakings.would be pro-
fitable, but the profits would not add much to the wealth of
Indians, It wauld be lar

gely in foreign. hands and g
eonsiderable proportion wonld. leaye the country, ' This

» in courge of time, the ski} and

drain upon.its resources, such as

-3 Country EXperiences
when it suffers from absentee landlordigm, = T

- Against all this, it may be_urged that wigy a protes,
tive tariff Indian capital would seek industrial.ou‘lels;m
Indian brains would manage and contrq) industriaj undegs
takings and that Indians, with their superior knowledgs of
the couptry and the people, would be able to successfully
compete against the foreigner with his

ore extended ex.
perience and inherited aptitude for businegs -Organisatiop,;
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istry - ‘ inly ‘be
i i try ‘would cerfainly
n- f this, the cotton mdusA wor . !
Ir.tegr ::cfl Icr,xdia,n's would point with pride to th; l:;il:sg-t;::
ci | "
iti f Bombay, to m ke
ises of the citizens o ) e the
;‘l;t;;pgie Petits, to Sir Vithaldas D.’l‘hacker;ez;;:r C:tr:‘e iy
bhoy, Ebrahir, Sir Adamjee Peer(l,::ll(;yi :r:h i : N
i itis !
it is a4 singular fact thatitis . part of
K:c;ia: tand onls ih the cotton trade that Inétahs hgve} »
e et oo atisfactorily explain why
: confess I cannot satis )
Ptmls?nu;t Indians have obtained a comma;:i;)fo_k po;:;
t:oh in the. cotton ttade, 'and‘-l “do- ndta]om i
faot that great efforts are now’ belng‘pqt .ﬁqrxnd. cotRbilh
: iron industry with Indian capltz_ul in m: o et @
o lmmc:heme‘ for the electric *generation and distri -
gm'a't ) in Bombay is being started. 'Thege' are g::'
: pov"?;es and would be considered as such, no'tl :::v ery
?m:;f;i‘a but in any part of the world. They are, however,
in ) )

not yet at workand at present they can only be reckoned

| it must
i f the future, Further, it m
ble achievements o ’ it s
330:) ::b::yrgotten that whatever measure of success is reachs
n

‘ed, the result will be due to the foreign technical experts
ed;

. iers who have boldly ventue-
asmuch as to tlhel lq'r’fé”iﬁﬂﬁ?ﬁff of things in Bombay.-is'
ed thel.r capltac-l only serves to show that even -_uf)dft‘ the
exceptional an de regime, where enterpriseand ;mfnatwe atcl
D i, progeess i possible and a healthy e
forthcoming, p 1ged' without the assistanCe. of targ.ﬁs‘ S
life has beefl cro v look in vain for similar signs of mdu?t"f’l
witere m m?}:a:)weh in a more humble way a good deal ::
en:_e rn;';,;e;s be:.ga displayedirf recent years and efforts a
dgetiv

e y 3 . o .f _.
being made which in-time will undoubtediy fructify,
"how D¢

ian imbued with' the swae

is, and to the Indian im : i

. The' kutthl::s? be somewhat unpalatable, tl;a:rk t::
::;l:}:mo;n -tlhis country are not yet prepared to em
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great industrial undertakings,
and ‘generally to take advant
tariffs siich as has been impo
such definite results:
soonier will thé cry fo
be concentratéed upo
ment is' possible, o

Protection in India will only come with fiscal auteno-
'my-and that must be regarded by practical people -as a
dream. of the distant future, . The free trade policy which
‘England has adopted for the last 60 years may be reder-
sed, but if o it will be in favour- of free trade within the
empire and protection against the foreigner. This s the

utmost measure of protectigh that India can look forward
to- 50 long as it remaing an inte

‘Empire, So long as India ne
and protection, so long must it acce

to manage large concerns,
age of a protective system of
sed in other countries * with
" The sooner this is recognised, the
r protection cease and attention will
n:the only lines along which develop-

‘quiries in the direction 1 have
ascertain: what would be the.
India being allowed to adopt a protective tariff, .

" Briefly, in my opinion Protection woyld impose a heavy
burden upon India and the benefits of the system would be
largely reaped by others than the people of thig Country,
Indian labour would of:course find 2 ‘new field for emplyy.
ment, but that is 'a doubify) advantage ag i) stich
labout i$ trained to be mory efficient, India has in’ normgz}
times'no surplus. ~ At best:it would Promote but a'muygp,.
room’ growth founded on tariffs and sustained by artificial.
ly-high'prices. This is’not the goal so highly desireq by

ndicated ang endeavour to
probabte consequences of
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ive Indians and if these views on critical ex;et;nn::
p.rogtess found worthy. of acceptance, they ‘mayq .p“ :
remore a 0element of discontent with the present regzmg
l;:tzz::g?:rithout a sound basis of fa;ts.
CIn. S .
If one may judge by the result. of the Gen:t;'a}(l) fE:::;
iot j t concluded, there ‘is very ll‘tt!e prospe thé ny
:I(:nnjgues i: the Fiscal policy of the British Isletlsé.l?he o b
i if in this I am wrong,: ‘mo
:;efl;t:iﬁ?::::,ht;:té :(:;efl:'om the Tarift -Ilefortp I;:;Z vt:l:
beaauthority to differentiate between 1mp;otrli world,. he
British Empire and imports frouf,the rfast Oh' he wot L s
aid tablishing industries in India this \ be of
al'l vl s three-fourths of the importsof India. qu m
o valu;a'ted- Kingdom and the Colonies : and Qh(? ptos
fl‘-Otl.l "~ ‘En;ve xhay assume would be- sufﬁclenfly high to
o fadefo i n manufacfures almost entirely.’ Fgom the: 1nf;
e)'{'clude"forelfg view, it therefore matters little whether ":I‘-ar;
e 0cc ’te,c!‘ by the United Kihgdo_m or not. h]:
R'eform bfi'zcof;ented with the existing Policy apd wct);e
ol tli's‘comented'with that which may?or m?y not b y
'be equa“yd 'ln thé future. The question at issue 1s whethei
mtl‘Od}lce tlént is based upon a real grievance or whell et
th?t dlscond on an inability to appreciate the Qres;‘:lnt
itis f.o und§ e rd it as a matter of great importgncef at
posiion, r:;gano imaginary causes of -discontent-agam§
thé‘r? Shon' eIndia as.the future welfare, b(?th of indllz:
B etmf the British Empire,’ depends in do ts)r:xa
and the v (:he. fact that the people of 'Indla .are | 1.1:5 |
degee UPO; recognise that' they are being .treatgd, v:n .
treaf o a‘:i éonsider‘ation by the paramount: po'wler 0
j:Sttlce’:r;thing is being done by a paternal Governmm
that ev

to foster loyalty and contentment.
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-My main contention is that protective duties whilst
effective to exclude British manufactures and thus afford
infant industries an opportunity to take root in this country
will not exclude either British capital or the British manu-
facturer, Let ys assume that the cotton trade is effectively
protected and that imports from Lancashire are partially
excluded. It wil Very matferially affect the mills of
Lancashire and mahufacturers, engineers and capitalists

their experience

operatives undoubtedly—the

successful manufacturers certainly, but who wil) constitute

makifg them in the - bogn:

try.. I have no wish to depreciate in any way the :
skill jand . enterprise displayed by the Indiay Mill :owners
but' I gravely doubt if they are as yet the eqimis of {he
Lancashire men and | feel certdin that they will be wise tg
leavs well alode, = ot R ,
The effect of protective duties isto give the protected

1
THE EFFECT OF PROTECTIVE 'rAmth*s T

4 : its own . market, Now eyery
coumll'y a‘ mgzogezltzinoit::unt of natural PfgteCtiOR at::
oy nlo:xception to the rule. What has !lfppéned <
e n'(;l rotected industries of lm.ila will" serve "
the e fion as to what is likely to hamtehe_
least a an. ;: stem of protection is$ introdgoeddpg oot
if'“."a-rl-aﬁmaf yimport duties. As examples of ; lelr e
imposifion. lly protected industries I submit tbe_ o -oon
fypes. of ?atl;; z‘Ry;;.ilway. repair workshops, (2) ch;l. (l;:; "
::gr::t t;; SI‘heiute industry, (4) '1;?), 'gz)guxgmg() V)Letvus

] . ng,) Lety
examing. tf;: state that in every ane of them'the Eprop:@:
convenient I d the Indian nowhere. It is true tha i
e o may have invested capital andin a few Compasies
same he muybe found . on the Boards of dwm'r::m.
e x:xted the managementand cantrol.of those '.,,dué;
hroadly in foreign hands and, if it be so with tht?stzl i e
.M.es.aii;&i:at least likely that it will be so with inda tries
artificially protected, : ‘E Indian Railway has

-Raihi i workshops—Every 1o« .

farg Ra:)l:‘l;:gl:;psafor the repair of its rolling “0:: t:::oi:
large wo | construction of waggons, carriages and, "
the pactis otives, It is from the very nature of .the..wqi
caa@sl;i:t):lﬂ;mpmtected but the capital of th: l:::w:g:bo:
com . . the management
Ty in Earopesn Vands. This s no doubt 2 very
Are ﬁ'ﬂtltﬁ. y ‘bﬁi with every inducement ta.ecoqomy’ it has
Walcm; nd practicable to-employ Indians in ";’,
nat, heen oa?ti‘véiy subordinate appointments, "Evelli n:t
but...,GQ;::; the Railways and their workshops aro o
Nzhvgghe'controllof Indian e;perh- oo eutbusi;xess of
ander I ixoms works—Ta carry an the curr :
e Lom;: f:calf iron works are necessary, where castings
the cauniry JoC£E- ’
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can be made, repairs executed and a great variety of mis-
cellaneous work undertaken that cannot be obtained from
abroad without an expenditure of time and trouble which
effectually protects the works .from foreign -competitioni.
All theleading firms in Calcutta, Bombay and Madras are
in. European hands and-though there are some native
works of this description, they do but a ~very small . share
of the business and that the least profitable,

< The Fute industry—Bengal has a practical . mono.
poly ‘of the supply of jute .to the world and India
itself consumes an enormous quantity of the manufactured
article.. Protective duties would in no way help the Indian
jute. manufacturer. but that fact offers no consolation to
the'Indian: protectionist fon the industry is almost entirely
in European hands, It is needless to go. into details—the
industry has, of late years, been.very profitable and ' the
ryots who grow the raw material arein a prosperous con-

dition, so also are the operatives in the jute mills but the
industry affords no scope fo

Indians, and the running of

of the business is in the hands .of ‘men whe have been
traineéd in Dundee, : :

'+« Teaw—India and Ceylon may now be séid to enjoy a
monopoly of the tea trade. It is trye that thereis a good

ut it does not Competé with

partly manufacturing,

Itis carried on. to some. extent
in.the hills at a consider

able elevation, but the greater part
of the area under tea is in the low country in Assam, “This

industry requires capital, organisation ‘and some technica}
knowledge and has yielded a. good return on . the money
invested in it. One would imagine that it would affard an
admirable. outlet for the surplus energies. of educateq India
but if has notdone so, and for all practical purposes, it may

ry'is pactly. agricultural ang .
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be regarded as a British Industry located ‘in'the tropics ahd
e Topicd’a
employing Indian cooly labour.

_This i er. plantingindustry ‘which 1
have R“bb”-;‘ ;2:};;3::;1%: only recently: eStal?ﬁ§h§§
have SélCCtet : as yet it is an_ industry of minor impor-
in the counl:y(;utlobk is - extremely promising. ‘ fTheref-ns
tance, but t ereagon‘ why Indian capital and Indian bx.‘gm.ﬁ
apaalulely nocmtrol the in.dustry, but, as a matfqr Qf? fa}ct, .'1t
shoold ﬂOf;en treated with complete .indiffere:nCe,'ba'pfj.
has‘sozfal' seto be little likelihood of the industry pur_s'umvg~
th:::::‘?ﬂ anyway different from that which tea: has
a B . b
f'Ol'lm(;:‘,t:‘adl‘M:’m’ng.-‘—.-ln | Bengal, Assam, and .over lm:;tie:
. arts ofIndia there are very valy-
:‘;:Sd;‘;:;:’::;l :c::lfr pExcept at the great sc:’ia.pdrts,f::ieg ::;

| only by the sea

oty s compltelyprotecedsetorly b 0 Lo
'on.forelgnsmall' qu.antities of foreign coal are still l‘ahded
fre'llghc:isz;. but it is probable that most of it is broughf., m;t a:
;)niln t z:nd it, at any rate, has no eﬂ’ect'upo‘n fhe ’n,,,la X

i d I’ndian coal mines are.shallpw, free .fro?n gé
coal trac. asily worked. They. are now begmmr.x‘g-? ﬁo
2 e;fanyin Bengal and mining classes have-bgen’
attrac?att:lnbut the Bengali has yet fo prove that hf can be
esta;blnshe 4 miner. - Possibly there are. some native coal
m.;stesdiis Bet::glal l;ut.,coalminin gisand, is;l lik(:lly to remgx?t
e irély i ropean hands.: o ¢
an industryta:ll:l::: Iizl:;j:iflf;e ?:gal, thishas c}esfeloped
. ";‘h‘i: i:cent years, but is oonﬁ‘ngd to" cezftalx?’n : ::athtﬁ;
e ts of the country such as Assam and ur 2,
rel‘r-IOte pzr. (s;atéd India, is almost as much a strange;: as
which e u ing Briton, who has gone the.re m;deys oge
theente!'Pﬂ; ' oil deposits. The indUSff.Y 1s mf,‘:‘e’d_m: ty
these ml:: w(ieth very large capital and it is certaincthat; to
c€ompanies W)
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whatever extent it may be developed,
European control,

i . Gold Mining.—This a very speculative industry which,
one would imagine, would attract a race so extraordinarily

fond of the excitement of litigation and its sporting chances.
The. remains of ancient workings show that in olden
times gold mining

was extensively pursuéd in many parts
of the country and all the superficial deposits were worked
out centuries ago. The modern industry is confined to
the South of India, and as yet has only been successful on
the Mysore plateau, but there the profits have been very
large. To initiate the indusfry and carry it on. success.
fully requires considerable technical knowledge and 2
great deal of skill. 1t bas not hitherto attracted . native
capital and i\ is quite certain that till it does 80 the Eurge
peans who invest their money will entrust jts expendityne
to those who have gained practical experience in mining
development in other countries. , S
+. In his presidential Address to the fourth Indian In.
dustrial Conference in 1908, the Hon’ble Rao Bahadyr
R. N, Mudholkar pleaded for some restriction op the gramt
of mining concessions to enterprising outsiders, He said:
“If we do not show enterprise and energy, if we do not
equip ourselves with the requisite knowledge and working
capabilities, if we do not find the needed funds, there s im-
minent danger of outsiders reaping the entire benefit which
the country’s mineral resources are capable of affording,”
The facts just presented. regarding . these industries
are common  knowledge to.every person who pretends
to_the least knowledge of Indian economics, byt 3 am
afraid that .their bearing upon the question of protec.
tion has never been properly considered, It would seem
that the genius of the people of India does not tend
towards. modern industrialism and -3 Tapid develops

it will remain under
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ment in that direction ishardly possible. In .addm.cfn
to lack of technical 'know]edge .and exper::ntcert tl]n
managing complicated organisatlons-, there _i§ but i ;
inclination for co-operative enterpnse‘. b.y ]ou;ntf ste:;e
companies. Everything must havea bggmmng afldd :)r the
present industrialism on a small scale is best suite ;)
needs of India. ~Although there is a large amount o l;:l'e-
cious metal in the country, it is widely dxﬁused and t fx:tt:
are no signs that the owners thereof are likely to entrusb1
to those among their countrymen who are a§pmng tq be-
eotne industrial leaders without the preliminary training
i ial. o : .

thate ::’h’eess‘i:;ders of political and econ.omic t.hought. in
modern India are agitating for a prott.actxv;e p.olxcy @amly
on the ground that it is necessary during the mfant'mdt.nss-
tries stage, and that later en, when adolescence or mtuntly‘
is reached, they think it will bfe no longer necessary. s
it possible however to cite anyinstance of a country which
has adopted a protective system and af.terwards has suc-
ceeded in getting rid of it. The Atrfencan and ,Germa.n
industries have long ago ceased to be infants, ‘and there is
a very large body of opinion in botl3 countme.s irfufavwr
of free trade, or at any rate of a mater'nal reduct:or.;-m these
import duties. But so far, the vested interests which 'haxte
grown up under protection have ;?roved too strong ap'cl it
is hardly likely that any change will be made -nnfes? it is
done with revolutionary violence.  Apparently it is ex»

'pccted that under a protective system, the internal com.

" ng the manufacturers will tend to reduce
g:it::::nbuint]}:)erg is no evidence any where m the world to
show that this is likely to happen.' l?rotectlon -engenders
a-wonderful system of trade organisation and the trusts of
America and the cartels of Germany sht.mld‘ .af least serve
as'warnings of what is likely to happen in this country,
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* V1t seems to; ne hardly riecessary to make out a strong-
er case'than I have done, but I would suggest to any
ong, who is not convinced by the facts 1 have brought
forward, that he should examine carefully the results of
thé Swadeshi movement which has spread throughout the
length and breadth of India, ' R

111

" The administration of British India presents to the
advanced student of political economy an admirable serjes
of examples of the application of the principles of the
science to the practical problem of maintaining  law and
order among more than 300 millions of people. - He can
study the land question and'contrast the defects of private
ownership in land as exemplified by the permanent settle-
ment in Bengal with the advantages of land nationalisa.
tion.which is at the basis of the system of ryotwari tenure,
In the excise duties on cotton goods manufactured in - the
country, the doctrinaire free trader will rejoice to see that
in practice, the levying of import duties on foreign mer.
chandisé is not incompatible with the most strict adher.
ence to his principles of economic faith, ‘At thesame
time those who hold that the laissez faire doctrines of the
Marichester school of economists are inimical to the inter-
ests of the bulk of the commuinity, will rejoice to see that
the' State has recognised the part which it can play in the
corporate life of the people in its railway systems, in its
irrigation works and in its frank recognition of its duty to
prevent death by starvation in famine times. ey

" Truly 'Administrators of British India have studied
political economy toisome  .purpose and:have shown no
‘small amount of sagacity in the practical -application of
ils -theories to the ‘problems of administrative work,
bul their critics,'on the other  hand whatever their - the.
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oretical - attainments may be, han: ~fa§le<i' ; e‘fxtifely 1o,
apply the ‘principles of the'science in dealing’ vfnth the
sityation 'in which they find t‘hem_selves placed; Facts
afe stubborn things, but they are ignored »altogeth"er : o'r
courit for very little when the Indi?.n ‘Ecopomlstu is
endeavouring to work up a political grievance out ofv‘- the.
industrial inferior.ity in which the country is placed. ! Ijle
is. prone to attach much importance to the. alkggd
exhaustion of the soil—*earth butchery” he is pleas?ed
to call it—and revels in the pessimistic conclusions which
he Can draw from an-application of the law of ¢ dimihish-
ing returns, . - ' S
The resources of science have hardly yet been applied,
and until they have been, the loss of fertility of the soil,
if such is occurring, is due to ignorance, apathy:and
want of enterprise or capital on the part of the cultivator.s.
I doubt very much if the Irrigation Officers of fhe ‘Pubhff
Works Department or the experts now attached .t_o- 1hf
various Provincial Agricultural Departments would aldmxt-
that India is in- sight of the .time when th.at ‘economic
bogey, ¢ the law of diminishing returns” will come into:
operation. - : o
" The value of crops is everywhere rising, u‘nga#;oq is
extending; improved methods of culﬁvation are becoming
better known ; capital, is however sadly lacl.(m.g and eVeP
where* available its application to the -soil is. lrg.nc.iered.'
extremely difficult by the minute area of  the 'll?leljl.‘l?l'
holdings of each cultivator. Why fhef‘elfore ;tglk'_ :of. . the
law of diminishing returns "' ? 'The"gu'cll?lous 1§Vestfpent.pf
capital in the soil almost everywhere yle]ds--?- hgndste
return and better than can be expected frqm- most ‘f‘?f.f{lﬁ
Tprise. - o R
ch ! ndl:;tﬁé?:e::;;?l have learnt that in the Gwalior: State
tl.te"‘siam ploughing experiments - which ‘have’ beery ton<

y o
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ducted at the instance of the Maharajah have resulted in an
increase of the yield from black cotton soil of between 200
and 300 per cent, and I understand it is proposed to
develope work in this direction as rapidly as possible,

All over the country one finds herds of worthless
cattle grazing on waste land and if the people could only
be brought to appreciate the enormous importance of
scientific cattle breeding combined with the growth of
suitable fodder crops, the resulling increase in
perity would be astonishing,

India grows more sugarcane than any other country
in the world, but it is now unable to supply its own in.
ternal consumption and year by year the imports are
steadily increasing. It is génera]ly admitted by those com.
petent to express an opinion on the matter, that Indian
Sugar growers are suffering, not from the effects of the
law of diminishing returns, but from theijr neglect to keep
abreast with the improved methods of cultivation which
have been adopted in other countries,

In the south of India we have less than 400 oj)
engines and pumps at work, yet many of them have repaid
their cost within two years and most of them will do
so with in four years of the time when they started to lift
water for irrigation. There is room for one hundred times
as many pumping stations as have been installed and crores
of rupees -can be profitably invested in them
parts of India there is a similar field for the e
of capital, and I have good reason to believe th
the extent of fully one hundred crores of rup
invested, not at once but in course of time,
pumping if the people of the couniry w
advantages which it offers,’
fromx irrigation are better appre
to levy higher water rates th

their pros.

. In other

at capital to
ees could be
in irrigation by
ere alive to the
When the profits derived
Ciated, it will be practicable
an at Present and great irriga.

mployment
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tion projects which are now pigeonholed will be carried
gut. Over millions of acres the productivity of the soil
will be dqubled or even trebled and by a more extensive
-uée of mechanical appliances the labours of the cultivator
will be reduced and his increased efficiency will undoubtedly
be accompanied by a substantial rise in his standard of
living. )

Till all these things have happened and till the pres-
sure of the population on the soil is at least double what
it now is, we need not consider the law of diminishing re-
turns. To enclose India in aring fence, such as the
protectionists desire, is either to deliver the people over to
the enterprising foreigner who would exploit the material
resources of the country and its enormous supply of cheap
labour, or to perpetuate the present state of inefficiency
and 'apathy from which we are being rudely awakened
by the pressure of competition from the outside. =~

It is necessary that industries should develope, but let
their growth be natural and suited to the environment of -
the people. The great manufacturing cities of the West
are in many ways a blot on our modern civilization and
those, who have the interests of India at heart, may well be
asked to reflect on the condition of suych towns as
Calcutta and Bombay, before they advocate the introduc-
tion-of a fiscal policy which would tend to foster. the
growth of such centres of . population and would enable
the enterprising foreigner to indirectly levy a tax on the
whole country for his personal benefit. The Indians, who
ery for protection, do not realise the conditions - under
which they are now living or the futility of their meagures
for the development of Swadeshi enterprise and if is
fortunate.for them and for the country at large that-.there
is little hope that the fiscal policy which they advocate
fwil} e adapted. -



‘80 INDUSTRIAL EVOLUTION IN INDIA

- Hitherto, as the late Mr, Justice Rahade admitted
india has vastly bgneﬁtfed by its close: connection
with the richest and most enterprising country' in
the world and the exchange of prodicts between the
two has been a great mutual advantage. 'Protectioni in
India would alter all this and an artificial system. would
be built up which protection woyld be needed to main.
tain, In Japan such a policy has been pursued witp,
great success, but Japan is an independent country and
its people have never been subjected to foreign dominion,
The Japs apparently possess the essential qualities of o
‘dominant race and ghey have exhibited in-a. high degree
the -energy; perseverance, power of self-control ang
ability to combine which ate required in these who woyjq
be industrial leaders and carry' on manufacturing opera.
tions on a large scale. - \Protectien‘ for ‘India really meang
p:otegtion for the foreign manufacturer and this the
Indian protectionist is driven to admit, but he weakly
contends that it would only be for a time and that ultimate.
ly Indians ¥l sucFeed in -ousting the pioneers ; and
so sure is he of this - nltimate result that he thinks it
would be worth while to temporarily pay the price.

The Hon'ble Mr. R. N. Mudholkar in his address to
the Industrial Conference very forcibly drew attention to
the obvious failure of the Swadeshi movement, but, in the
remedial measures which he proposed, he failed to cecog-
nise -that-the creation of an industrial India involyes 3
great change in the ideals of the people and their outlook
on life. There are many who say that such a change is
undesirable and those who have studied the question ate
forced to admit that so vast a change in the habits of the
people can only be effected gradually and must be spread
over many. generations.. . L

Not less fallacious is the prevalent idea that industria
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development is needed in India to’ provide employs
ment for the landless labourer and 'to relieve the pres-
sure of the population on the soil. This too in' the
face of an almost universal outcry of the scarcity of labour
and that this outcry is well founded we have ample evi.
dence in the steady rise of wages. It isonlyin. famine
times when agricultural operations cannot be carried on thaf
extensive unemployment and the accompanying destitu-
tion exists. Industrial development will provide no timely
showers of rain and consequently will not help the agri-
cultural population. All the mills, workshops and factories
in India worked on modern lines only employed in 1908-09,

- 948,000 people and if the number were trebled, which

would mean an enormous industrial development, it would
hardly affect the agricultural labour market at all. ~ Indus-
trial-development will - increase the general resoufces of
the country and, so far as the profits from such develop-
ment remain in the country, its resources to meet the straid
of faminetimeswill be increased, but industrial developmenit
is not the direction in which we shouldloc for waysto
diminish the effects of famine. A failure ofthe rains means
a loss of crop and as long as that loss of crop occurs over
large areas nothing can be done to prevent unemployment .
on a great scale. The only remedy is irrigation, which
means  a inere extensive conservation of the available
water supplfes; and it-is fortunate that our Engineers are
steadily obtaining more complete. command over natural
forces so that no one can now predict the time when their
resources will be exhausted. . R
During the last 20 years India has passed though a
prolongéd series of unfavourable seasons gnd there is some
reason to believe that thiscycle will be succeeded by ene in
which the meteorological conditions will be more favoura.
ble, If that beso, we may anticipate in the future astiil more
n
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rapid development both in agricultureand industries than
has hitherto taken place. Moreover, the educated classes in
the country are thoroughly alive to the necessity for en-
gaging in productive work and though their efforts so-far.
have not met with much success, experience is ‘being
gained-and the lines along which progress is possible are
becoming clearer, ) o
Itis urgently necessary that the economic situation
should be understood and that there should be no time or
energy wasted in working on wrong lines. 1t is for this
reason I consider it desirable that the fallacy of protection
as a remedy for the growing difficulties of the educated
classes should be exposed. Exaggerated impressions are
fostered regarding the natutal resources of the couhtry and
it is eminently desirable that as soon as possible it should
be realised that they are mainly of an agricultural charac-
ter.’ Minerals are widely diffused, but so far as our 'present
krnowledge goes it is only in the coal fields of B_éﬁgal and
the ail fields of Burma that they are of great potential
value, It is possible that further discoveries may be 'fﬁade
‘which will alter the situation, but for the present, at any
rate, it is outside the range of practical considcratiohs to
attach any economic value to the enormous deposits ‘of

iron ore which occur in various parts ‘of India and
wotably in certain districts of this Presidency, The poverty
of India is in the main due to the Cleavage \betweeh the
tntellectual and the labouring classes and the policy of ihe
futare should unquestionably be directed to rendedng
it possible for the former to assist the latter, The demand
for education is spreading and our efforts should be «con-
centrated on making it of 2 more practical .Chérécler,
The administration is probably too much in the hands of
men whose training has been along literary lines and it
would certainly be advantageous in the future if more
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room could be found in the public services for men whose
practical and constructive faculties have been developed.

To conclude, Indian economics have hitherto been
studied in an extremely superficial way, and, generally,
in the interests of some particular section of the com-
munity. There are signs that this unsatisfactory state of
things is coming to an end and that broader and more
statesmanlike views will ultimately prevail. Tariffs, pro-
tective or otherwise, are potent weapons for good or ill
and according as they are used wisely or otherwise they
may promote the welfare of, or cause misery and distress to
millions. Briefly, my view at the present time is that India
isnot in a position to benefit from a protective system of

tariffs. Whether it will be so or not, in a future more or

less remote, entirely depends upon the direction in which
future progress both economic and social will be made. . .



CHAPTER 1V

AGRICULTURE AND IN DUSTRIAL
DEVELOPMENT

I

The marked rise in price of agricultural i
;l;ritéizc;ut;izxe wo;ld has naturally attracted the ftttz:r:):
econ s an vari.ous Teasons are assigned for it,
z,l;epi;f: g: 2222;:2:3?? opec;'ations has degcreased ar:i
ice 0 ured goods shows a steady decl;
excepting in so far as it has been affected by the };nhz od
:Vf:a(:f ;z\tv m:ttenf:lls. Gold has depreciatgd relativel;c'ig
wheal (,: t dn'o to iron or cop'per; whilst it has enormousl
pg .11 cd 1n Comparison with such metals a5 aluminiu .
and nickel, and with many hundreds of chemical prod tm
the.cost of the production of which has greatly d asee
owing to the application of scientific methodsyin e;"ea'sed
with tht?m. It is true that in recent years there ha .e‘:mg
a great increase in the production of gold, but n incon.
sxflerable proportion of this increased s,up 1 l(: ! becn
w.’xthdrawn from the market on account of fnz . be"m
view of the still greater increase in the volumewl ?nd ‘m
throughout the world it is almost certain that tz e
been n.o marked change in the rea] value of the stere -
by which 'the value of other ‘commodities is measurzgdard
. The increase in the prices of agricultura proc.l
is undoubtedly in the main dye to an inc o
demand for them, owing to the rise in the stal:::ig
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of living and to the increase of population in the
civilized parts of the world. America has almost ceas-
ed to bea grain exporting country and in a few years
it will have difficulty in supporting its own rapidly
growing population.. Germany has already reached this
stage and is dependent on foreign sources of supply to an
ever increasing extent. These facts have an extremely
important bearing on the economic situation of India and
suggest, at least, that it is worth while enquiring whether
the dependence of the country upon agriculture is likely
to be such a source of weakness in the future as it has
hitherto been considered in the past. Year by year the
value of agricultural produce increases and the cost of
freight diminishes ; that is to say, the cultivator in this
country is able to obtain a gradually increasing amount of
gold or manufactured goods in return for the surplus
crops he has to dispose of. B

The world is moving very fast and in another

-generation India may have no surplus foodstuffs to dispose

of, but that seems hardly likely as the undeveloped or
latent resources are extraordinarily great. The area under
cultivation is capable of extension by at least 50 per
cent, and there is but little doubt that the area under
irrigation can be doubled. To what extent improv-
ed methods of culture, a general use of artificial manures
and a rational policy in regard to live stock will increase
the yield of the soil, I am not prepared to estimate ;
but taking all the factors enumerated into consideration
we may safely reckon on an annual harvest more than
double that now obtained. India sustains its rapidly
increasing popuiation with comparative ease. and will
continue to do so. for a long time to come, provid
ed the people remain contented with their present low
standard of living: Notwithstanding its teeming millions
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in an average year there is employment for all and in
many parts of the country there is a distinct shortage of
labour, : . S

- Whilst [ do not deprecate in the slightest degree the
efforts now being made to establish industries in this
country, I think it is well that we should bear in mind
that possibly the disadvantages of relying almost -entirely
on agriculture have been somewhat overrated and thatin
consequence an exaggerated idea has been created as to

the necessity for concentrating efforts on industrial

'develop-
ments, -

It has been asserted, over and over again, thdt to
give full play to the activities of a nation there must be
variety for the occupations of its people,
proach to equality in the opportunities o
mercial, manufacturing and agricultural
is.no-doubt that ‘in the past, and
time, the great industrial nations .of
wealthier and more progressive than t
main, have been compelled to confine
ing the soil ; but the question arises w
to be equally true in the future.

So long as agriculture was based on traditional
methods and rules of practice it offered little scope for the
exercise of trained intelligence, but in recent years a more
scientific procedure has been adopted, and in advanced
agricultural  practice chemistry and engineering play an
ever increasingly important part. In the United States,
the Western farmer is as keen a man of business as the
Eastern manufacturer, Heis always making experiments
and trying to circumvent the . difficulties which he has to
encounter,-whether. due to :natural circumstances o
to the inadequate supply of labour which he can com-
mand. ‘A farmer working on a large scale and. with
insufficient capital will always. be at the. mercy of the

and some ap-
ffered by com.
pursuits, There
even at the present
the world are far
hose which, in the
themselves to ti]l-
hether this. is likely
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weather. Ina good season he will flourish, in a\. .bad one
héi-s brought to the verge of ruin. Thc? conditions ;;;-e_
rapidly changing in America and Atfstraha, and yea; yf
year the progress of irrigation aznd improved m.etho bs o. v
éu]tivation. are rendering farml/gg.a less. prccar.nous usfl.
ness, -Machinery plays an increasn.ngly important ;?art 1.n
agricultural operations and steadily .modern farmmg is
becoining.akin to complex manufacturing operattons..

In.India there are no large farms and the cultfvators
have but little capital. They are burdened with an
enofmous number of inferior or useless c:ftt!e for wh?se
maintenance an undue proportion of the soil is - occupied
with low grade crops. Itis estimated that there are at
least 120,000,000 bulls and buflocks,'.cows, buffa.loes and
young stock in the country. Besides plougl‘un'g a}nd
carting, -the lifting of water from wells for irrigation ‘
employs millions of the best cattle and costs ‘the' country -
not less than 40.crores of rupees a year. Here is .a.vast
field for industrial work in devising mechamcafl appliances
to suit the local conditions. The movement in fa\zour of
Co-operative Credit Societies for the rg'zot will ultimately
place a‘large amount of capital at the dxs;?osal of fhe cul.
tivators and the difficulties connected with the introduc-
tion of machinery among small holders can be met by
co-operation on an extended Sf:al‘e. ' o

The natural wealth of India is mainly ag'n.culture, and
it seems to me obvious, that in vnew.of tfle rising valug of
agriéultufal. produce, enough is_.not. bel.ng doneto im-
prove the archaic mgthods in vogue in thls.co.,untry. The
industrial development, for which thfere is so great
an outcry, must be based on the‘ 1r.npr0\.(ement .o(
agriculture. The area under cultxvatlo? is . steadll.y
increasing and, during the last ten years, in this Px:esp
dency even at a more rapid ratio- than ghe population,
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Labour is in consequence scarce and yet only in a very
limited degree recourse is had to labour-saving appliances.
The educated Indian, looking mainly to the future of the
class to which he belongs, recognises the necessity for a
more rapid rate of progress in industrial matters and he
criesaloud for fiscal protection as the savereign remedy for
the economic ills to which the country is subjected by the
free trade policy imposed upon it. Industrial protection
can only be obfained at the expense of those dependent
upon the land for their means of subsistence and to build
up manufacturing industries the development of agricul-
tureis to be checked by the imposition of additional bur-
dens, ’ ’ :

It is not sufficiently reCognised that for industries to
Hourish in this country they must have an assured home
market. The spending power of the people of this coun-

try almost entirely depends upon agricultural progress and
the more this is furthered by improvement in the means

of communication, by the diffusion of seientific know-
ledge, by the introduction of labour saving appliances
and by the general education of the cultivators,
the sooner will it be practicable to establish local
industries for the supply of local needs. It is an axiom,
the importance of which cannot be too clearly re-
cognised, that before manufactures can be started
there must bea market of sufficient size “to absorb
all their products. Protection, I fully admit, by cutting
off outside sources of supply, would create such markets
in the case of certain commodities which are now large-
ly imported, but it would be at the expense of the general
community and most probably for the benefit of the
foreign enirepreneur,

In the industrial race the only asset which India
possesses, that is of supreme value, is an abundant supply
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of cheap labour'and the matei-ial‘prog_resé of the. bou'ntxg-
depénds latgely upon the education of these labourers. sd
as to render them more efficient workmen.. The labous
difficulties are entirely due to the crude methods of worka
ing, to.the rieglect of labour-saving appliances and to the
absence of any efforts to train labour. The presen? ps‘el.ud-g
seircity of. labour is indirectly a great advantage as it is
raising the status of the labouring classes and_ at the same
time providing a.much needed stimulus in ‘favour of the
use of labour-saving appliances. Evidence of this is to be
found in this Presidency inthe growing demand for $mall
motors to drive pumps, oil mills, rice hullers, cotton gins,
fibre extractors and sugar mills. In the Punjab there is a
demand, in the irrigation coldnies, for har-vesting'_ and
thrashing machinery and in other Provinces, in a lesser
degree, for a great variety of machines to take the place
of manual methods of working. : : R

~ As Europe draws its supply of raw vegetable produce
from India and other fropical - countries, so India in: the
future will have to depend for the raw material of her
manufactures mainly upon countries more favourably
situated than she is for their production, --Assuming the
success-of the attempt now .in progress -to establish. the
manufacture of iron and steel on a large scale under the
direction of the Tata Brothers, it is atJeast doubtful, owi-ng
fo the high cost of transport by railway compa,rgfl with
that by sea, if they will ever be ableA to. compete with the
foreign producers of such material in'the markets  of
Southern india. - On the.other hand, if in course of ‘ time -
the demand for oil-engines and pumps. in the South: of
India continties to increase, it is absolutely certain - that
they can be manufactured out he’}‘e on aflargg. scale -ad
chieaply as in-Englaiid or in America. All fhat.-'lsw.antcd
to ensure the -sucéess of Iron Works devoled {6 this

12
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particular branch of manufacture is a sufficiently large
local market to absorb the whole of the production,
If, therefore, we wish to establish the manufacture of
such machines in this country, our efforts should be
directed to the creation of a market for them. The
greatest users of machinery should be the ryots, The
more advanced their agricultural practice, the greater will
be their profits and in an equal ratio, the greater will
be the spending power of the community,

~ © The first great need of Indian agriculture is an assured
supply of water and it is almost as important that the
ryots should learn how best to utilize an assured supply,
Here and there on a small scale their practice has reached
a high degree of perfection), but generally over the country
they have a vast amount of leeway to make up and it is
only by the -diffusion of education and knowledge that
their innate conservatism will be overcome, .
- The irrigation policy of Government is based upen far
teo low an estimate of the value of an assured watér_ éupp]y
and only when both the Government and the educated
classes in this country have an accurate conception of thé
real value of water will funds be made available for
the pursuit of a vigorous policy in respect: to irri.
gation ‘and agricultural development, - It is . rightly
tonsidered that public funds should only be devoted to
the construction of irrigation works when the return to be
expected from them will be sufficient to prevent the works
becoming-a permanent burden on the finances of the
country. What are classified as productive works are ex-
pected to yield a direct return on the money invested in.
them over and above the interest charges, What are
known as. protective works are expected to yield some
teturn but not enough to enable them to pay their way._
The direct loss is counterbalanced by theredyction jn cost
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of famine relief operations consequent upon the protecs
tion afforded by the works, IR
In the neighbourhood of Poona, sugar-caneis grown
under unusually favourable conditions with an assured
water-supply from the Nira Canal. This irrigation work
involved a very large capital outlay, but the demand fo;
water is greater than the supply and the rate for suga;-cané:
is now Rs. 50 per acre per annum. So far as Government
irrigation works are concerned this may-be considered an
exceptionally high rate and, in fact, there are but few places
whefe rates ‘as high as Rs. 13 per acre are charged.
On the other hand, in Zamindari lands and private
irrigation works, the cost of irrigation varies from ;Rs;
25 or 30 per acte to at least Rs. 100 per acre per
annum. The ryotsin the Kistna Delta pay a water rate
of Rs. 5 for singlecrop irrigation. The ryots who own
dry lands commanded by the canals are perfectly willi.q'g
to pay this water rate in addition to the cost of pumping
water from the canals. This costs them atleast Rs, 10 an
acre. It will be seen, therefore, that it is more profitable
to grow irrigated crops and pay a water m‘te‘of Rs. 15 per
acre than itis to grow dry crops and be dependent upon
the season. The average cost of well irrigation is some-
where about Rs. 5 per acre per month, and yet when big'
irrigation schemes are ‘under construction the ﬁnan9ial'
returns. are. based on water rates which were obtained
twenty years ago when the economic conditions wetg
greatly inferior to what they are now. _ln the past: it has
been possible to construct - irrigation works to comma}nd
large areas of land at a very low cost, but all or nearly al
the favourable sites for such works have been ocCt.'lpied and
the big irrigation works of the future will cqst pos§1bl~y al:tout
ten -times as much per unit -of water available in the field
channels.‘To make the works pay the water rates-will have
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to be high, but even then the profits on wet cultivation.will
prove much larger and more reliable than from the existing
dry -cultivation,. There is but little doubt that Govern-
ment would gladly accept this view of irrigation if the value
of water as expressed in currency units was more accurate-
ly recognised. = The ryot often pays in kind from Rs. 50 to
Rs, 60 per-acre per annum for his water, but he would
-be aghast at the idea of -paying one-third of this amoynt
?n,ac';ual, currency. In this direction, however; prdgxéss;
'-Q"bf‘?g made which may be claimed as one of tfie results
of irigation by pumping, though there is alsp »a:mé'the;
view which would 'suggest that the exten sio‘n of 1mgat§on
by pumping is the outward and visible expression ofa, prm
found change in the economics of rural India, - . ..
= - 1f once it is recognised that these are the true»p;i“nci-;
ples which must govern the policy pursued in this coune
try in regard to material development there will, I think, be
butlittle difficulty about creating a healthy ang vigorous
mdustrial system, ' - '
R S
_INDUSTRY ON, A SMALL SCALE

- Educated India has realized . for sometime...past
that the-indigenous: industries of the country are one by
onedisappearing before the- competition of free imports
and that the proportion of the population solely dependant
upan the s0il for subsistance is steagily increasing, whilst in
rure: progressive countries an.exactly opposite tendengy.is
¢clealy.visible, -More than this, however, is at the bo,ttoiii
of.the.economiic unrest _which. pervades the . country.. it
is dhe.perception that the unequal _dgv:elbprpen‘t;.ﬂq'f ‘. r‘ﬁml
and urban life provides inadgquately,;fpi' theﬁemﬂlQ)“
roent of: the varied forms of inleliéctuél.,.,éc"tiiritfy which
education _has called into_existence,, Inacgurate . and
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vague.ideas still prevail regarding the natural resources
of. India_and there is a widespread feeling that it ip
the policy of England to keep India in economic subjed-
fion rather than encourage a vigorous development of
industrial activity in the country. The laissez. faire policy
of the Victorian Era is neither understood nor appreciated
in this country and the fact that it still, toa large extent,
do:hinatcs English political life, for reasons totally uncon.
nected with India, is scarcely recognised. T
This all points to the urgent necessity for the estab-
lishment in India of an institution run on simitar lines to
the London School of Economics and Political Science,
which .p/rovides' for the study of facts relating to, and for
the.diffusion of knowledge regarding social and economie
gfqi)lexﬁs. Something has been done in this 'diregtion in
Bombay, butthe movement .which started in the .cold
weather of 1?08-09 by engaging Professor H,.,B..Leea-
s}ni'th, at present M. P. for Northampton, to deliver a
course of lectures on Indian Economics has not ye.t bor.ne
déﬁnifé fruit. In London, it is true that incrcasmg”.m.
terésf is. t;eing taken in Indian 'problems and attention
may' be directed to the writmgs’ of both 'Profes::yor
Lees-Smith and Sir Theodore MQf:son._ Th.em sfudies,
¢ are made from the outside and without:that
?"’?""“ ' knowledge of detail which can. only be found
*F‘"“‘“‘e n(},_an the épou, in daily contact with. the
gm?ng pe;p Ssl‘.-ol’ the problems which requite : elugi
yarious B ::s es ;}e taking place so rapidly.in India and
ation. 'C,imeﬂc_ observation is 5o large that it is dificult
the qrea ppdx‘ keep in touch with, the efforts that
for. any:individual to keep. . With, the ¢ .
o being made and with the.progress which is deﬁmtfgy
areping mase L tion. is necessary to accomplish
acopmplished. Qrganization. 18 necessary 10 avebad
this and to a largs extent.it is lacking, The statistical pub.
lications of the Imperial and Local Governments offer
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vast quantities of undigested material, which is availed of
mainly to furnish evidence in favour of preconceived
theories and opinions. Anything like a masterly analysis
of the factsvand a complete exposition of the situation has
never been attempted,

Not onlyin religion and philosophy is there a vast
gulf between East and West, but it is equally apparent in
tl}e outlook on material and more mundane affairs, The
nineteenth century witnessed the destruction of the indi-
genous Indian industria} system, which gave way before
?he mo_de_rn cdmmercialisnn of theWest, because of its Swni
inherent weakness. In the twentieth century we recognise
the Prgent necessity for constructive work, for providing
India with an-iqdu_strial sysfem suited to the idiosyncracies
of the people;_and capable of absorbing the surplus cre
tive energy which is slowly becoming apparent, In tha;
work the State must play an important part, Its 'inﬁue X
will be enormous, whether it adopts a lgissez Saire olin o
or actively intervenes and endeavours to inﬁuem[:)e tcg :
course of events to bring about a definite result, To fram:
a policy it should understand the situation and know
what forces are at work, what material there is to deal
with and what latent resources there are which can be
made use of. Already there is much activity in- various
directions, nrany experiments are being tried and many
failures are writ large in the lives of pioneersin this work,
Nevertheless the record of progress is by no means unsatis-
factory, and it is worth while to pause for a moment and look
around to ascértain if possible what is the general tendency
in this movement towards industrial development. If wecan
discever the line of least resistance we may be able to
concentrate effort in that direction and avoid in the future

much waste of -energy and capital in futile efforts fore.
doomed to failure,
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During the past six months I have spent a-considerable
time on tour in this Presidency and have made two long
journeys through other parts of India, I have bad fair
opportunities of seeing what industrial work is going 6n
and of judging in what direction progress is being made.
I now propose to briefly set down the general conclusion
I have come to in regard to purely indigenous efforts-to
improve the conditions under which industrial work is
carried on in India. I purposely exclude from this survey
the larger enterprises under European or Parsee control
and’ my remarks do not apply to the cotton industry as
carried on in spinning mills and weaving sheds.

At the last Industrial Congress the political leaders
lamented the small results produced by the*Swadeshi Move-
ment and I am in agreement with them that it has proved
a practical failure, 1 would only emphasize the point to
drive home the lesson that under the conditions that prevail,
through the length and breadth of India, there is no hope
that a mere political sentiment will have sufficient driving
force to overcome the. difficulties inherent in changing
from the ancient system  of hand-labour, which has pre-
vailed from time immemorial, to ‘the modern European
factory system, evolved under conditions which do not
exist out here and which are not likely to exist out here
within any period of time which need concern us,

Nearly” everywhere there is evidence of a’ growing
scarcity of labour which, combined with a general rise in
the price of food, has tended to enormously increase the
cost of work and forced employers to look to labour sav.
ing appliance as.a means of reducing their wage " bills,
Whilst then we may regret that there is little evidence of
industrial development in the direction of new industries
we may rejoice that important changes are taking place
in'the methods of conducting existing industries, All
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these are intimately associated- with agriculture and the
sum total of my observations is that in" these industries
power and machinery of an automatic character are re-
placing the old ways of doing things. ,
The Allahabad Exhibition afforded some evidence of
this, and as a show its success was largely due to the exs
hibits of machinery manufacturers, but the failure of the
exhibition to do business on a large scale was due to the
inadequate appreciation of the conditions peculiar to
India, which demand special consideration from those who
would cater for the market now opening out. If English
or foreign manufacturers want to meet the demands of
the Indian market they must make a special study of the
conditions under which their machinery will have to work.
Itis a curious fact, but nevertheless one of great impor«
tance, that the economic conditions in India are such that
competition amongst importers does not facilitate but
rather hinders progress. With an assured market better
terms could be offered and monopoly rather than free com-
petition is the need of the country, I can cite. no better
example of the truth of this statement than by drawing
attention to the extraordinary popularity of - the Singer’s
Sewing Machine which, as a labour saving:appliance, is
in general use throughout India, There are a number of
rival sewing machines of possibly nearly equal merit, but
the superior organization of the Singer Manufacturing
Company has gained for itself a practical monopoly in
the supply of these machines to India, and the absence of
competition gives them an enormous business which ena-
bles'them to supply new machines on very favourable
terms:and to provide facilities for their repair and for the
tenewdl of damaged parts, without which it is quite certain
they would not be Jargely used.

With' the exception of possibly the Punjab where the
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area under cultivation is growing rapidly and- where - the
population, owing mainly to plague, has ..ac.tu%illy decregseq
duting the last ten years, I find that' it is in the Madras
Presidency that the largest amount qf progress has been
made in the direction of superseding - hand-labour by
machinery. It will be convenient therefore o.nly‘.t_o -de?l
with the, facts which have come to my x'mtlce in: t‘h'xs
Presidency. These all point to one definite canclusion
—that so far the people of the country are only capable
of undertaking industrial work on a comparatively small
scale. .Many such enterprises have. proved -successful
whilst attempts to ‘operate on a large scale- have ‘us_ual!y
proved abortive or, if actually started, have ended in
ignominous. failure. « .o T SR

It may be well to briefly state the: reasons: why in¢
dustrialism has, even under .European,o.r exceptional
native management, failed to establish itself in the country
except. along comparatively limited lines.. In con.nec-
tion with some of the staple products of India, the cl.nef of
which are cotton, wool, jute, sugar and wheat, ﬂou_nshl.ng
lmﬁnufagturing; industries have sprung up, but outside
these, sb far, neither European nor Indian ‘has s.ucceet.ied
in accomplishing much. In the discussions on-this ‘suk?]’ect
it appears to me that sufficient weight has not been given
to the fact that European merchants and - manufacturers
have for nearly a century been doing -all ‘they could to
create an industrial system. The factthat they have met
with great success in certain directions and. t.hat -their
efforts in others have proved of so little avail tnay.;be
taken as evidence of the inherent diﬁic}nlty'of stm:tmg
enterprises in this country. Having 'tneq and. failed,
they are not altogether to be blamgd -if th.ey ‘have
in recent years devoted their time. aimdA at.tentwn_ and
remployed their capital’in creating a big foreign: trade at

18
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the expense,
Unquestiona
finance agric

more or less, of the indigenous industries,
bly the merchants have found it easier to
ultural operations, to export produce and to
import foreign manufactures in exchange, There is ample
evidence to show that much capital has been wasted in
efforts to establish new industries in this country, The
difficulties were due to the lack of central markets, to the
absence of skilled labour, to the intensity of foreign com-
petition, to the poverty of local Tésources, to the cost of
internal transport, to the inability to obtain a monopoly
and finally to an imperfect study of local problems.\{_ .
It is only in recent years that Educated Indiang have
become really interested in industrial questions and the
mere fact that they are now taking an interest in such ques-
tions does not in any way facilitate their solution, The sim-
Plest suggestion, and that which is most clamoured for, is 3
protective tariff, but as I have already pointed out
protection will be of little use unless you exclude the
foreign capitalist and manufacturer. [t looks at first
sight as though we were at an impasse and as though
matters will have to drift for themselves ag they have done
during the past 50 years. A survey, however, of the work
going on encourages me to think that the problem will be
gradually solved ina perfectly natural way without the
necessity for any drastic fiscal legislation, which, if jt
benefits one class of the community, must necessar ily throw
a heavy burden on another, This is not. intended to be
a general statement of universal application but only as
true of India in its present state,
Modern industrial enterprise in the West tends towards

production on a larger and larger scale, but the conditions -

are totally different in India and along certain lines, at any
rate, it is becoming evident that enterprise on a small scale
is likely to be more profitable and is certainly better suited
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to the capabilities of the people.. The reasons for this are
numerous and may be stated briefly. -

1. The distrust and suspicion prevaleflt among ; (1)1:1 .
ness men which prevents th_em from. associating in
Stock enterprises of indefinite duratlfm. N

2. The absence of large capitahs.ts and thetunw; 1;%;
ness <;f small capitalists to entrust their money to exp:

n business. o

° ca;f ’ '(I)‘he very feeble banking systemfdev;li(t)ped in this
country and the almost entire absence of credit,

4, The numerous obstacles to it}dividual private
enterp.rise imposed by the undivided family systen.l. -
5. The dependence of nearly all forms 1: . OZ
either on locally grown agric?ltur:al produce, om.e ;:1 on
ineral developments, which in .nchness comp o
;:\l:)(:::ably with similar deposits in other parts o
work; The fluctuating character of the season amdil at:l:
interrr;ittent supply of most of thfa r.aw prOfiuccla a:za o
facture, which renders 1t. impracticable ol p
f:?);t‘lr;a:l‘;nt and machinery running through any large
proportion of the year.

3 reasons which explain the failure of
indi Th:: i:;us:'lila\l enterprise on a large §cale. Succe:s
e 11 scale is possible because it avoids the rocks
o Sma' hlarger enterprises have been wrecked. The
upon L f ga large capital in machinery and plant
inVCStm:nt ostanding charges which have to‘be met, year
e eawyout whether the plant is runmng‘ or. n.ot.
in and )',ear tiés must at the outset deal mainly with
Indian industr ostly of an agricultural charactef', anq tl.aey
toee f rog:::t, l'It;isadvantage in competition with similar
are at a.
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industiies in Western countries, since it is imipracticable
for them to draw their suppliés from all parts of the world.
A flour mill in Delhi. can only obtain wheat from the
' Egniéb pr from.the neighbouring districts of the United
Provinces. The crop all comes in at one time and must
be stored in granaries, either attached to the mill or belon-
ging to the cultivators, till the time comes for converting it
into flour. ‘A flour mill in Hull or Manchester derives
its supply of wheat from all parts of the world and every
month in the year cargoes are coming in, at one time
from the "United ‘States, at another from Russia, at
4 third from the Argentine, at a fourth from - India.
By a judicious blending of the different crops super-
ior ‘flour can be made, bt in- the Punjab there is
only one kind of wheat and only one possible product,
There \is a big local market for it because people are
willing to purchase the products of the mill to save
themselves from the trouble of grinding the wheat by
hand. . A large milican produce a finer .quality of flour
ihan a small one but the local demand is_for what are
termed low grade flours and these can be produced on
a comparatively small scale with nearly the same economy
asona larger one. The industry is_and must _remain a

local one and, as the cost of labour rises in the north of
India, small wheat grinding machines will prove of® great -

value and each locality. will have its own mill, grinding its
own:wheat, and keeping transport charges down- to the
ﬁih‘iihumi'ﬂﬁésibie. This was the condition of things in
il'sing{a:msané’@j;rppe till a comparatively recent date,. Up
to as late as 1880 there were as many 10,000 flour mills in
‘Great Britain and'Iigladd. The ever growing depenidence of
4he British:Isled uppn foreign sources of wheat supply has
‘concentrated thisitr:;'de in the sea.ports round.the coast and,
within the’slast.c?)O“;'ears,- thousands of  small mills-have

b
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$uccumbed to the competition of the large mills  etablish-
ed at places convenient for handling foreign cargoes, . -
~ Alarge part .of the trade of India consists in the
export of food grains and oil seeds and though it would .
be of immense advantage to the country - if these could be
manufactured into finished products the conditions are
usually unfavourable for doing so. In the case of paddy
it is convenient to convert it into rice before it leaves the
country, because the paddy hask is of no greater value
in Europe than it is' here, but with wheat it is different.
There is a far better market for bran in Europe than there
is in India'and it is much more convenient to transport
the wheat berries in their natural state than it is to sepa-
rate them into flour and bran and*send them both abroad;
Both wheat and oil seeds can be exported in buik or in
gunny bags,but if theoil is extracted from the seeds in India
it has to be sent out of the country in expensive drums or
casksand there is little or no- hope that any profitable:busj.
ness can be done on lines other than those hitherto pursued,
The large factories of India may possibly be able to many.
facture at a smaller cost than the small factories, byt they
have to derive their supplies of raw materia| from a greater
distance and they have to distribute their ‘finished pros
ducts over a larger area, This means increated expense
in marketing the goods, and the savings effected by cons
centration of manufacture are more than Counterbalanced
by increased transport charges. The smail mijl Can
fore hold its own against the large one and this;
bably long continué:to do, S
t  Apart from the use of oil engines. /
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near the ports of shipment but for the local trade small
mills are springing up all over the country. Most of these
consist of a single set of machines driven by an oil engine
and the steadily growing demand for such plantsis evidence
that they suit the conditions of the country and that the ow-
ners are finding them profitable to work, The gradually
growing demand for labour-saving machinery is the domi-
nant feature of the present day and the demand gradually
leads to marked improvements in the efficiency and suita-
bility of the machinery which can be supplied. Whilst there
is but little'probability that India can ever become & great
manufacturing country there is every reason to hope that it
is on the road to utilising its resources in a better manner
than hitherto. Our polic§ should be to foster this develop-
ment in every way, to show the people how to spend their
limited capital to the greatest possible advantage, to bring
the needs of the people to the notice of manufacturers, both
in India and other parts of the world, and to sup
industrial and technical training as is necessary,
The invention and perfection of the oil engine has
been of great advantage to the small industrialist. It en.
ables him to obtain the power he needs on terms which
will compare favourably with even the largest installations
and 1 doubt not that much more can be done in this dj-
rection if we can only induce and encourage inventors,
mechanicians and engineers to turn their attention to the
perfection of machinery for working on a comparatively
small scale. The tendency, hitherto, has been all tl.le other
way, but now that it is recognised that in tropical and
semi-tropical countries, where labour is cheap and the cost
of living low, there is a vast field for the employment of
skilled manual labour, it is certainly worth while doingall
we can to evolve an industrial system based on manual
production. Our efforts to popularize the fly shuttle loom

ply such
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and improve indigenous \.WIea\{ing appliances a:'e a:;
example of work in this direction which has me w:h
considerable success and has enabled the weavzrs vTv‘hz
have adopted them te recover much. lost. grou(;l_b. o
estaBlishment of small weaving factories, directe ytt.n
of superior training and intelligence to the average Zr izan
is a further step in industri;l p:ogresz ;:;: a great advance
imiti itherto in v .
. ﬂ;e g:lm;;:; Sg}s:t:a:;t and America the concentration
of thenbopﬁlatio; in large fowns afld cities is not withotllxt
serious disadvantages and those dlsaclYantages are gre?:) ly
magnified in tropical countries, It .?vﬂ! not 'be possible
to avoid this altogether in India nor 1s.1t desirable to do
so, as, owing to the absence of cenvenient harbours and
seaports round the coast, the trade of the countr).r must
inevitably be concentrated at the few sea ports which we
possess. The Railway system tends to concentrate pro-
duction in certain centres, but if it .becc?mes gener.ally
recognised that a small scale of W9rk1ng |§ better sultfad
to the conditions in India, it is quite possible to modify
the methods of railway management so that they shall. be
made to serve the best interests of the country and no
longer consider only what is best calculated to produce
the largest possible profit. . :

For the present India’ requires . encouragement to
develop on natural lines and should not be forced by t.hose
in control of the railways to work upon a system nelther
suited to the people nor to the productions ef t!?e' ?Qunt-ry.
It has just emerged from that stage .of cxvnlfzatnon
in which every village was a self-Fontaxned unit a}nd

d almost the whole. of its normal r.equ.u-e.
prochoe The change has been effected from the outside,
;rll::gfg.h the intervention of a GOVemmen.t conducted
on principles greatly in advance of the ideas preva-
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lent among the great bulk of the population, but
thg Government are not in a position, except by slow
degrees, to raise the people to their own. level and from
their efforts the best results will & accrue if theit
influence is used to promote a natural development,
The improvements.in transport and thé accumulations
of capital in private hands have already greatly extended
the possible sphere of industrial operations and. our ob-
ject should be to encourage a gradual change and i not a
complete revolution. . The village has long since ceased
to.be a sufficiently. large unit, but the area has hot yet
expanded indefinitely. 1t is larger in some -parts of the
country than in others, and generally as'a rough: average
for-many of the principa! staple articles - we may regard
each revenue district as about the area which can be dealt
with from a single centre, . This would seem -to indicate
that the policy of allowing District Boards.tovlevy a
special railway cess for the promotion of local light rail.
way projects is a very sound one and it is to be regretted
that so far comparatively few districts have availed théms
selves of it, . . SR ’

I
' THE LACK 'SF INDUSTRIAL ENTERPRI_SE_ ’

. : The apologist for British rule in India dwells . with
considerable satisfaction upon the rapid. growth of thes
external trade of  the Indian Empire, whilst the ardent
advocate of swadeshism bitterly complains that the éxport
trade is almost entirely in raw materials and the import
tradeiin manufactured goods, and that consequently India
is denied that measure of industrial life which is essential
to the well-being of any nation. To a large extentit is
the remarkable progress that has been made in providing
facilities for transport, in constructing irrigation works and
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in bringing waste lands under cultivation that has engen-
dered the idea that in the interest of England a one-sided
development has been a matter of deliberate policy. A
careful review of the economic history of India during the
19th century, however, would dispel this idea and supply
ample evidence to show that, in the main, as much pro-
gress has been made in every direction as could reasona-
bly be expected, It would be foolish to deny that in
minor matters a mistaken policy has been pursued occasio-
nally and in respect to education especially a sufficiently
long-sighted view has not been taken.. o N

Indian industries have suffered considerably by. com-
petition with the imported manufactures of Europe, but at
the same time a modern industrial system has been built
up which, in part at any rate, compensates for the degra-
dation or disappearance of the ancient handicrafts of the
country. That the movement in both directions has not
been much more pronounced than is actually the case is
a matter for surprise. That the Indian hand-loom weaver,
though hard pressed, still survives the competition of the
power loom, that the Indian metal-worker holds his own
against the productions of English and continental hollow
ware-makers, that even the primitive methods of making
gold lace still- compete with the extraordinarily delicate
and beautiful methods of Lyons, each and all indicate a

surprising degree of tenacity on the part of the people of
this country to maintain their primitive -methods. ‘and

hereditary occupations in the face of militant Western
commerc_ialism/‘ Except in the cotton trade” of - Bombay
the present industrial situation is the outcome of Western
energy and Eastern inertia. S -
Education has at last become sufficiently diffased to

set in miotion new forces, to produce new desires and, in

fact, to develop a not inconsiderable amount of  kineti¢
14
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energy which, from lack of experience and knowledge, is
being expended in fruitless efforts which can only generate
friction and heat.

‘1 propose to briefly review the situation and to
enummerate some of the economic, as apart from the social,
reasons why more hasnot been accomplished. Before
the modern era of industrialism India was practically self-
supporting and when trade sprang up between the East
and the West, it was largely an export trade from India
in manufacturgd goods in exchange for precious metals.
The position was then the reverse of what it is now, save
that then, as now, the carrying trade was in the hands of
enterprising foreigners and the profits were proportionate
to the:risks, which in those days were very considerable,
Transportation was expensive and the merchants grew
rich, With the growth of the modern factory system a
vast change has taken place, which has been accelerated
and accentuated by the reduced cost of seaborne freight,
the whole advantage of which has been reaped by India,
since a much smaller percentage of the exports is now
required to pay the costof transportation. For a long time

it was looked upon as natural, both in Indiaand in England,

that the raw products of the East should be exchanged for
the manufactures of the West andit is only within the present
generation that dissatisfaction with this condition of things
has grown up and it is only recently that it has developed
the intensity which is expressed by the Swadeshx move-
ment, ..

The establishment of the Pax Britannica, at the begirt- ‘
mg of the sixties, inaugurated a2 new era in India, and during

the last 50 years there has been an immense amount of
material progress, The population has increased by more
than about 50 per cent. or from an estimate of about 200
‘millionsin 1861 to upwards of 315 millionsin 1911. The
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external trade has in this same period increased over 270 per
cent., from Rs. 4-4-0 per head to Rs, 11-8-0 per head, 'The
* improvement of agriculture is the line along which action
is at the present time proceeding with the greatest possible
energy and there is not the least doubt that it will be pro-
ductive of immense development. Population is however,
growing very i'apidly and may be expected to absorb
a-very large proportion of the extra food supplies
so that, unless there be a material increase in the number
of people employed in other than agricultural pursuits or
a very large increase in the efficiency of those now en-
gaged in such pursuits, there is-not likely to be any rapid
growth in the wealth of individuals. To secure increased
efficiency of labour is, therefore, an object of paramount
importance and this can be accomplished by education,
by industrial development and by the scientific application
of capital to the exploration of natural resources. 4
It is only in recent years that it has become urgent
to take steps to create new fields for the employs
ment of Indian brains and Indian labour, and even now
itis mainly employment for the former that is a matter
of urgency.- There is no visible surplus of labour nor
is there any prospect of such -a surplus till new: and
more economic methods of employing labour are
introduced . on a very extensive scale and its efficiency
so increased that partof it becomes available for new
fields of activity. Itis recognised that the standard of liv-
ingamong the labouring: classes is: much too low.and it is
equally recognised that there is but " liftle prospect of. im-
pravement in this direction so long as the demand for Indian
tabour does not force the employers of labour to devote
their attention to increasing the efficiency of such laboug,
Under the laissez faire policy which has.dominated British
administration, both in England and India, for the last
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sixty years, great commerical interests have grown up in
England dependent upon the Indian market and the
Country has been Systematically exploited by British
manufacturer with the acquiescence, if not the approval
of the intellectual classes in India. The Government has
looked with a friendly eye upon the ryot toiling in his
field, but has treateq with indifference the artisan labor-

iously fabricating the products of his skil by the primitive
processes of his forefathers, |

The administration of India under the Crown inherit-
ed to some extent the traditions of the old East India Com.
pany and treated with no great regard the European capi-
talist who endeavoured to establish manufactures in India,
H(? was hamper.ed by regulations, throttled by Railway
freights and subjected to unsympathetic treatment through-
out, with the result that there has not been the same energy
employed in finding ﬁelds. for industrial capital in India
which has bgen exhibited in other parts of the world, by no
means 50 favourably situated in respect to the primary re.
quisites for industrial progress. A more libera] policy is now
pursued but the old reputation remains and there is still a
strong feeling that the British merchant rather than the
British manufacturer is wanted in India. In certajn direc.
tions the conditions have been so favourable that, even
without official help, progress has been made, notably in
Bombay which received a great impetus from the cotton
famine of 1861-65 and was further assisted by the opening
of the Suez Canal and the construction of the great rail.
way nexus which has made it the chief commercial port

of India. -On the other side of the Peninsula the jute
monopoly, the opening up of the Bengal coal fields and
the extraordinary expansion of tea planting have ma-
terially contributed to make Calcutta, naturally the outlet
of a vast hinterland, into one. of the chief commercial
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cities of the Empire. On the whole, though little has
been accomplished Indian industries have not 'bee-n.
neglected by the private merchantand. now that atte'ntlon is
forcibly drawn to them, the difﬁcult.les surrounding the
inception of new enterprises are perceived to Pe very for-
midable and sufficient to deter European c'apltahsts from
taking them up. If this be so, how can it be expectgd
that inexperienced Indians, will succeed where Europeans
have failed, or, at any rate, have been deterred. Neve.r-
theless something must be done and‘ there are cexitaln
favourable influences at work which, in course of time,
will operate very powerfully, though hitherto they have
f much account.

"l l’)I“E}(i:: r(:eorganization of credit consequc.ent. upon the
development of Co-operative Credit Associations will re-
duce the rates of usury and the money lenders -and patxve
bankers will be unable to offer such attractive terms to
depositors as they have hitherto done, and, by degrees,
small capitalists, finding land to yield t(.>o small a retu.rn
upon the money invested in it, will begin to look at in-
dustrial ventures as outlets for the inves'tment. of their
capital. The pressure of unemploymeflt will drive edu-
cated Indians to embark on industrial work for. less
remuneration than would content. Europeans of s.xmnl.au?
qualifications and Indian capital will perforcF flow in dlrc;
ections which hitherto it has shunned. With . help an

guidance, for which he must p.robgbly look toy Govern-l.
‘ment, the small Indian capitalist shf)uld ﬁfld a na'tu:;\
outlet for his energies and his funds in placmg the bm gi-
eenous industries of the country on ‘an organised basis.
‘geno these small beginnings experience and know.]f':dge
fv:;n;)e gained which will be applied to.mt?re ar;bl,tun;s
undertakings later on. The French have a proverb, c'est le

premier pas qui coute, and the greatest difficulty .which
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has been experienced in the past, and which is likely to
continue to prove a serious obstacle to progress
in the future, is the pioneer work -which has to  be done.
To start a new manufacture in India or to introduce im-
provements into one already existing calls for an outlay
of capital, the bulk of which will be expended in pioneer
work, and in most cases it will be impossible to recover

_this outlay without some kind of monopoly which will
ensure time for the enjoyment of something more than
the normal rate of profit which may be expected in settled
industries, Where a patent can be obtained this difficulty

vanishes, but usually patents are not obtainable as the

processes are well-known and the special elements of risk

in India are theadaptation of known processes to local con-
ditions in respect to labour, raw materials, markets and, in
some instances, climate, Examples of the latter may be
found in tanning and glass-making-where, in the former,
the heat affects the raw material and in the latter the health
of the operatives, ,

Modern manufacture is now so highly specialised that
the whole Indian market is, in many instances, insufficient
to keep a single properly equipped factory going and
many cases, owing to the cost of transport, markets are ree
stricted at most to a single Province. The cost of internal
transport from a single centre in India is often much
higher than the freights from Europe to the various Indian
ports, as these are abnormally low owing to the inequality
between the bulk and weight of the merchandise brought
into India and that taken away, ..

The inception of a new enterprise in India generally
involves a long and costly preliminary investigation, the
resulls of which, when carried into practice, can no lon-
ger be concealed. It frequently necessitates the special
training of workmen over whom no, permanent hold can

b i,
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be retained. Should any measure of success tl:: f:;:
with, the pioneer instead of being able to enjcgtors fut
of his labour is confronted at once wlth .compkx > who
do not scruple to avail themselves of h:g work a
WOl'kAm er:;at obstacle to the success,.and consequentl-y?'
deterreft, of industrial enterprise is the a}bsgnce.of ;ubs;d‘.
ary or allied industries. Thus cot'ton spxnnmg mf om t:ye
suffers greatly in comparison with Lancashire rom(t
absence of great engineering works de.voted to the .co <;‘n
trade and the Indian spinner is at a dlsadYantage from the
fact that his base of operations is 7,000 miles away. T_de
gradual growth of enterprise wil] to so‘mg es.ctent remedy
matters in this respect, but a country in whu-:h manufac.
turing epterprise must always be of a p:artxal character
can never wholly hope to overcome this difficulty. i
Industrial operations in India, connected with the
manufacture of the locally grown raw prodfxce, sufffar ffo}r:x
the fact that the plant can only b? kept going d.urmg ttl e
time the season’s crop is coming in, or a big capital ouh ay
of a very speculative character is necessary to purc as;:
b sufficient amount of material to ensuf? con'tllt‘u.n_tz o
operations throughout the year., Competition wit 1}::1 Fs.
trial centres which can draw on the whole :m‘t ﬂ(:r
supplies and can obtain them at mtervg{s thk‘oxllg' ofu N .:
whole year is, therefore, out of the question. ﬂt is for ;1
on that India can never hope to exp-ort our or vil,
l'eats ust always be content to dispose of its surplus whe:?t
::d :xrplus oil-seeds just as the crop comes from the Zroita:
Further, in respect to oil-seeds the raw ma
'llands"l transported, but the manufactured product
s e‘as; yto be carefully packed in drums or casks and
::Zu;:,ight on the same, owing to the extra storage

e required and the more careful handling necessary, is
spac '
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considerably greater. Again the wealthy countries of the
West are much better markets, owing to the higher
standard of agricultural practice, for such bye-products
as bran, offal and oil cake, «

The high quality of many modern products is often
due to the fact that, they are produced by blending the
raw ‘materials from a variety of sources and, in the infant
stages of Indian industry, it is obviously impossible to
create the organisation necessary to obtain suitable supplies
of raw material. Here it is all approximately of one class
and 50 years of steady progress in the cotton trade have
not sufficed to develop, to any considerable extent; the
importation of raw materials of higher quality from other
parts of the world. Lancashire, on the other hand, draws
its supplies from every part of the world, and can without
difficulty obtain exactly the raw materia] it re
produce a specified clags of yarn.

These are some of the disabilities under which India
suffers in comparison with the manufacturing nations of
Europe, and to a large extent, they account for the
disinclination of capitalists to encourage manufacturing
enterprise in India. The force of some will be weakened
as local enterprise grows stronger, but those t.hat are due
to geographical position can hardly be remedied.

quires to

CHAPTER V.
'INDUSTRIAL ENTERPRISE

I

MADRAS TRADE RETURNS

THE statistical records published by Government in
various departments throw a good: deal of light -upon' th§
development - of- Indian resources and I pro_posey to- ex:
amine some of -the records of the past ten years to
ascertain not only theamount of material progress made
in‘~'this Presidency so far as it can -be expressed in .ﬁgur?s
bm’af‘élso to discover, if possible, the trend of the economic
expangion which is undoubtedly goingon. The ﬁrst dgf:afle
of the twentieth century has been marked by grea‘t actmtyi
ih,many directions and has culminated in a- rgad!gstuzf?nt
of the relations between the rulers and the ruled, in which
the latter henceforth participate to a Enucl? greater .e;tenb
than ever before in the control and dnr.c.actlon of thgm own
internal affairs. - The spread of educatxog an.d the consf»-;
quent intellectual development of the. people is in themain
responsible. for this change, and there is now a rapidiy
“growing surplus of educated'met? for whon3. en;ploygqmg
cannot be found in the ordinarily recognised channels.
They must create new fields for th‘emselves an'd theu' eﬁotts
sa 'far have not met with any great measurgof sm;
there. has therefore. gradually grown up:throughout the

15
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country a strong feeling that Government should drop
the laissez faire policy of the Victorian school of
economics in favour of an active participation on
the part of the State in industrial development,

That no narrow view of the functions of the State has
prevailed in the past the railways and the irrigation canals
provide ample evidence, They are responsible to 3 large
extentfor such materia] progress as has been made and the
people, recognising the success which has thereby been
achieved, and aware of their own weaknessin the face of
Western industrialism, are asking for assistance to develop
their own resources and meet the competition to which a
free trade policy exposes their initial attempts at manu-
facture on modern lines; There is a strong - feeling
throughout the country that the only remedy is a fiscal
policy of an avowedly protective character; but such
apolicy is hardly likely to achicve the object aimed
at, The State has done much for agriculture and contem-
plates doing even more ; it has done little for other forms
of industry and there are powerful interests opposed ‘to
any change. In lieu of protective duties, which there is
but little hope the Home Government will allow, 1 am
strongly in favour of an energetic educational and indus«
trial policy having for its object the fostering of ‘industria}
enterprise and the diversion of a fair proportion of the
intellect of the country from non-productive to directly
productive occupations, That India should remain
almost entirely dependent upon agriculture no one . can
reasonably contend to be desirable and yet such is
unquestionably the effect of the present policy of masterly
inactivity in regard to technical and industrial education,
The development of private enterprise in Bombay and
Calcutta masks to some extent the inactivity of the rest of
India and it is for this reason desirable that the statistics
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relating to the Madras Presil:lencyt slfnc;t:llc(lil abe‘ exam@ed
relating to the rest o R Cou

aparthrrgr: tg:ao‘s‘eSeason gnd Crop Reports” issued by the
Board of Revenue it appears that the average total area
under cultivation in Government and Inam. l.ands durmg
the five years ending 1900-01 was 27-048 million acres an
that in 1901:02 it was 28423 mxlho.n. acres, whilst 1-n
1909-10 the area had risen to 36-3?8 million acres ; that is
to say, in eight years the increase in total c-ulfl_vat'e_d area
amounted to 282 per cent. In respect to irrigation the
figures for 1901-02 are 6:135 million acres, and for 1909-10
they are 9:276 million acres, or an increase of 51 per Q(?n‘t.
P})ssibly this large increase in the area under cultivation
explains the growing cry which comes from a.xll parts of .the
country regarding the scarcity of labour. During the pe.rnod
under review it is true that the population .has ma.\terlally
increased but the area of land under cultivation has jincreas-
ed even more rapidly. At the same time the percentage of
food grains (cereals and pulses) has fallen from .80"5 to 79
pér cent, but this is a much smaller d(::crease tl.lan is current-
ly believed to have taken place. The increasein the area t.m-
der rice cultivation has been as much as 44 pe;;.cerx_t, whilst
the increase in the area under ¢otton a;nd oil .seed's has
only been 30+7 and 234 per cent respef:tlvely.. It is evident
there’que th‘at so far as the Madras Presldenc.y gs;cqmgrqe;:
there has been no serious movement in :fgyour,_,,.q
the “‘culti-vatiqn of industrial, in p.lacg_ of . fop_gl_.:__ ‘Q!TOP,.S-
1n .regafd‘ to agricultural stock a quanl}ennxal estxm;tg. }s
fffame,d, and comparing that -ptrbllsh_ec,! in 1899-1900 with
the statement issued ten years later, it appears. that the
number of mature cattle has increased from 10'(.571 mif-
lions to 14615 millions, or by 37 per cent. That is to say,
cattle have increased in number fa.ster t'hal:l the area under
cultivation, but it is doubtful if this is a matter tor
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Congratulation as there has ‘been no ‘improvement in the
qt;_ality of thelive stock. Experienced agricalturists are
generally of opinion that there are far too many -cattle
already upon the'land and that a diminution in their num-
bers accompatied by a marked improvement in ‘quality
would be of iminense benefit, ‘
" 'In-tespect to'the internal trade of the Presidency no
statistics are available, but it ‘is reasonable to assume  that
'thg same is developing since the internal rail borne «traffic
has enormously increased.’ For the external trade of the
Presidency very complete statistical information is publish-
ed every year and from the returns for foreign trade, for
‘coasting trade and " for rail borne traffic across the fron.
tiers much useful information may be gathered,  The
following ‘tablé shows’ the ' total volume of trade during
each of ‘the last 10 years and includes— - '
- (1) Foreign merchandise imported ¢
direct, o T L P
“»(2) Products of India and foreign merchandise im-
-ported or exported coastwise,” [ T
'»ﬂ' (3) Rail borne traffic. exported or »imported--acioés
the frontiers, SR R
* " The figures under (2) however unfortunately include
‘coastal movements of ‘merchandise betweer . ports-in. 'the
Presidency. These items should balance one another, as
‘the coastal exports of one port are registered as the imports
of ariother. - They therefore do not influence ‘the -figures
for the balance of trade and they form so small a portion
‘of the totals that their inclusion.is in no way likely to lead
%0'false ‘deductions. |

- eXpotted
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AT : ' .‘Exceé's‘df‘e:;-._
4 3 .+ ({Total imports { Total exports| port over im-
“Year, ' | i lakhs, ex-.| In lakhs, €%1. ports in lakhs -

L Year, cluding trea- | cluding trea- excluding trea-

sure. - - sure. ’ sure.
1900-01...]' 2146 2472 - | 326 _'
1901-02...| 2118 2247 . - 2120
1902-03.... 1819 2451 - 632.
1903-04.,.]. 1943 2628 . v685;
1904-05...| 2283 2675 392
1905-06...] = 2494 2866 4372;
'1906-07;..! - ‘2770 | 3113 343.

- 1907-08...| 2817 - 3325 . 508 .
1908-09...{. 3019 .. 3300 - 1 281 .
1909-10,..| = 8022 |. (3336 . | 314 .

It will be conceded that the figures in the above
ta,ble“ére a rgcbrd;of steady . progress, but;it_will._fbg
Tﬁzleééssary to go into details to ascertain the‘ direcr
tions in which that progress has been made. qung the
first five years of the period under re\fiew foreign exports
amounted to '6,658 lakhs and during the sggom:jl ﬁ\{e
years to 8,963 lakhs; an increase of.2,305 lakhs.. Fo't this
increase the following items are mainly responsible. .

Hides and skins vee 500 lakhs-'
Yarns and. textiles v 64 do.:
Articles of foqq;and drink vee 740 do;)
Cotton ; s 491 .doy
Oil seeds . L e _3(1).1‘_(19,“ z

‘ ‘(Artifc]esicifi—.F gqigl,'-énd: i?rigk "’ of the exports of ten
‘ate the, most, iyaportant, having jncreased from, 324 lakhs
in 190001 to nearly 116 lakbs in1909-10... - . e
>; Thndugﬁ:Madtés. ports, however; a .good deal;--(’)f- the
trade of. Hyderabad -and. ‘Mysors..passes -and- a-{arge
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deduction has to be made from Ma
account. For instance, the| average net imports by rail
from 1906 to 1910 exceeded those from 1901 to. 1906
for the following items by the amounts specified,

dras figures on this

Hides and skins

oee 259 lakhs,
Yarns and textiles

«ee 268 :do.
Cereals and pulses «eo 441 do,
Cotton o 49 do,
Oil seeds <« 171 do,

’I‘urning to the coastwise trade,
exports for the quinquennium ending 1
to 2,426 lakhs and 2,459 lakhs respectiv
quinquennium ending 1909-19 the figur
and 2,718 lakhs respectively,
import trade as compared
noteworthy and is mainly acco
items. :

the imports and
904-05 amounted
ely, whilst for the
esare 3,330 lakhs
The rapid growth of the
with the export trade is
unted for by the following

Cereals and pulses |

«s« 660 lakhs,
Mineral oi]

187 do.
Teakwood 7 <o 69 do,
The principle .items of increase in the export trade
are—
Oil seeds «eo 138 lakhs,
Cereals and pulses e 28 do.
Yarnsand textiles e 26 do,

From the ﬁgﬁres in detail for foreign imports into the
Presidency, no evidence can be obtained to show that in
the matter ofmanufactures there is any falling off in depen-
dence upon Europe; During the first quinquennium-the
fotal imports were yalued at 3,751, lakhs and during the
second quinquennium at 4,810 lakhs, the increase being
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1059 lakhs made up chiefly as follows, |
Yarns and textiles’ «o 365 lakhs,
Metals and hardware }7 7 . g:.
:Machinery s ; ; dO:
Railway plant . e - o
Apparfel ‘ . ' el
Provismnr_sl , . = "
Sugar N o . . x -
Glass . ‘  eee
Scientif;’c apparatus e ,28 do. »
‘Matches L e ;g:; gz. |
Paper | . ‘ .. o,

‘Chemicals _lf_ ~ do.

Total - 920  do, .

——

This conclusion is substantiated- byr. the indlfstn'al
statistics regarding factories, mills and mines f:omplllcztd]l:p
the office of ‘the Director-General of Comm.erxcal ﬁn e 1-‘
gence, Calcutta. From the latest pub}lshed g:]n:es
it would appear that in 1904 there were in the Ma |a:
Presidency 132 factories worl.{ed 'thh steam powel:ea:nof
employing 45,019 hands, whilst in 1908 the nux:t o
factories had increased to 224, or by 70 per cent, bu . e
number of operatives employed was only 5?5,531, an in-
crease of 30 per cent. Of these new’ factor.les, 29 wer:
fice mills, 26 ginning factories, 1‘3.t1'le facton.es anc! 4 oil
mills,all of which belong to a primitive type of industrialism.
The textile industries have made some, but not m.ach; pra-
gress during the decade, In 1899-00 .the outturn o Oy:s;n‘
was 32,252,000 bs., and in 1908-09 it was 39,635,03s ﬂ,s.
an increase of 22:8 per cent. . For woven goo:)bs. an;
figures of the corresponding years are 6,940;00
1,597,000 1bs, an increase of only 9'5 per cent.

The consumption of coal isa measure of commercial
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activity and from the trade returns it is possible to: obfain
the figurés for Madras after deducting the rail borne ex-
ports which_chiefly go to Mysore, The following . tabular
statement gives the details for each year of the period :—

. . Imports by sea. Rail Tota |
Year. India : Borne |. . i
. "dian | Foreign, Imports, [~ Tons,
© Tons. Tons,

1900-01% ... 215,656 [ 5423 (| —16,231 | 208,848
1901-02 ..., 241,266 | 3,03 | 31,433 | 276,099
1902-03 ... 187,027 | 4,062 | 17,355 | 208 444
1903-04% ..\ 241,996 | 4,509 | —15507 | 230298
1904-05 .../ 313,578 | 6,730 | 17471 | 337779
1905-06 ... 18272) | 4,698 | 143584 | 331002
1906-07  ...1°284,767 | 9,813 | 64,361 | 358,941
1907.08 ... 378,655 | 22,964 | 95049 | 425968
1908-09 ... 382435 | 30,192 | 104578 | 517172
1909-10  ...-305,968 | 39,845 | 186,678 | 532,491

_Total ... 2,732,358 130,913 | 558771 3,422,042
It will be noticed that the consumption of coal ‘hasrapidly
increased, and this is in the main due (1) to the substitution:
of coal for woed as a fuel and (2) to the increased demand
for locomotive fuel consequent upon the very considerable
expansion of railway traffic. For industrial ‘purposes. there
is no:evidence of an increased consumption of coal for
generating power, . Small steam engines have to a large
extent been superseded by internal - combustion engines:
using either gas generated from charcoal or -mineral oils
and petroleum residues, The increase in the imports- of
foreign coal is due to consignments from Australia and:
Natal and may be taken as evidence of the weakness of the
Bengal export trade in coal. - Lo
-+ This examination .of the trade returns suggests - the
conclusion that the iincrease: in the-area of land under
v '-.In these'two years the exports by rail exceed the jmports,
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occuipation and that the increaseiin the irrigated: area.ate the
two -main factors which account for the progress. of the
last ten years. Of any industrial growth they reveal but
traces and one is therefore compelled to rely on personal
knowledge of whatis going on t,hroughmft the cquntry to
formulate any general statements regarding the ‘tl:eqd, of
industrial movements in Madras. - A review of this lflfgl.'-
mation leads to the conclusion that Europea!n ente.rpns.e is
stagnating, that organised indigenous effort is maku?g little
progress, but that there is a distinct ter.ldency to lan .mcr‘ea-
sed efficiency in individual undertakings. The diffusion
of education, the Swadeshi movement, the wqu ‘of the late
Deparment of Industries. and all the State aid afforded to
Iadustrialism connoted by that deparment has led to a
better appreciation of modern methods of w?rking anc! to
the use of modern taols in asmall way. [n this connection
attention may be drawn to the not insignificant. increase
during the last five years of imaports dae to the g‘“’“,"h‘ of

enterprise in the Presidency. .

Machinery ... wes 11 lakhs, .
Scientific apparatus ... 28 do
Chemicals ... . ... 18 do
The general tendency may be indicated by . the. suce
cess which has attended the efforts to papularize the . yge
of the fly-shuttle loom, to the g_rowing demand. for v.vhat
‘may be termed rural factories, in. which machinery driven
by oil engines replaces the primitive labour. of men . and
cattle, and to the enormous increase in and the more intel-
ligent use of the coal tar dyes.. By the Flevelogment of
agriculture, by the growth of Tmproved 1r‘1d1‘1st.xv'falhcrops
and’ by the extension of irrigation wealth ' has incréased,
and among the wealthier classes there has beep a ggne{al
elevation in the standard of luxury and. convenience in
modes. of living. The general rise in price of. :agricultural
18
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produce has brought increased prosperity to the land
owning classes and the condition of the landless labourer
has also improved consequent upon the fact that he is
not tied to the soil, that he can move freely about the
country, seeking a market for his labour where itis most
in demandand emigrating from the country to foreign plant-
ations where his labour commands high wages. New
ideas are slowly permeating the mass of the population
and the economic pressure due to improved means
of communication = with the rest of the world is bringing
about a change in methods of production which may be-
come of vast importance later on. There is ample evidence
‘to show that labour is now too expensive to neglect
labour-saving machinery ' and the immediate need of the
future is'the development of credit,
sources are immense, but the lack of credit is a serious
obstacle to improvement and there is no direction in which
the efforts of Government can be more wisely . extended
than inthecreation of a sound system of agricultural finance,
The movement in favour of Co-operative Credit Societiesis
a stepintheright direction and it requires to be supplement-
ed by efforts to establish co-operative working with the
village as a unit, Village irrigation w?rks and the village
agricultural factory springing from a v1lla.1ge Cf)-operative
Credit Society are possibly dreams of a distant future, but
the present condition of the peoplein this Presiden.cy
indicates that their realization would be attended with
very material benefits.

I

INDUSTRIAL NOTES—THE GODAVERI AND KISTNA
DELTAS

i The irrigated area in these two deltas now amounts
to over 1} million acres, mainly devoted to the cultivation

The agricultural re-
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of paddy, of which about one million tons valued at mpre'»
than 5 crores of rupees is raised annually, Formerly néarly:
the whole of this crop was exported as padd)f,f but: now
a very large number of mills have been estabhshe.d. and a
large proportion, exactly how much'I flo not know, is cleans:
ed and converted into rice before it is sen.t away. . Some-
times the paddy is boiled before treatment in the mx.ll whc?n'
what is known as ‘boiled rice’ 1s the final production ; in
other cases it is passed straight into the mill leading to the;
production - of whatis locally known as ‘raw rice’. The
earlier mills that were established in the towns generally.
consisted of two or three self-contained machines driven
by an oil engine. In Bezwada there are 19 such small
factories in existence, but apparently they find it difficult;
to compete with the larger and better equipped plants
which have been started during the last year or two and
which are to be found scattered all over these deltas. These
earlier plants were very crudely installed and many of
them are driven by oil engines, which use kerosine
oil instead of liquid fuel, with the result that the running
expenses are thereby very considerably enhanced.. The
most recent type of mill is driven by steam, furnished by
boilers fitted with furnaces capable of burning the paddy,
husk and that commodity, which was formerly looked
upon as waste prodact, is now in considerable demand for
steam raising purposes. -
The new rice mills are not attractive looking factoriesv
being invariably constructed of sheets of galvanised cor-
rugated iron and, to say the least, the_y are not an. ornanient
to the landscape. They are practically all bl?llti on t'he
same plan and the machinery» used fon.' hulling the rice
differs only in detail in different factones.. Where the
paddy is first boiled, there are a number of iron kettles for
this purpose, into which steam can be passed and there
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is-usually a'large area of cemented floor on which the
paddy: can -be subsequently spread to dry in the sun.
When! the paddy goes into the mill proper, it is passed
ovér:. reciprocating sieves to remove stones, sticks
and other foreign matter, and - in some cases fans are
used to draw a current of ajr through the layer of
paddy' which removes the dust, After this preliminary
cleaning process, it is elevated to bins placed over
the shellers or hullers, These invariably consist ‘of dis¢s
of cast iron faced: with cement mainly composed of
éthery. . The paddy is fed through the eye of the upper
disc, the lower being the. runner, The action of these
disc ‘separates the outer coat or husk from the interior of
the berry formed by the rica grains. A certain percentage
of 'the ‘paddy passes through without being husked and
screens-are necessary to remove the unhusked grains
which are passed through - the hyller again, - The brown
rice from the huller is paéséd into a machine consisting -of
a'¢onical drum mounted on a vertical spindle running at:3
high velocity, The drum ‘is faced with emery ang
surrounded by a casing lied with - steef wire cloth, The
vice ‘enters at the top and the space between the cone and
fﬁe:casing is ddjusted to secure a '~su(ﬁcient'rubbing’action
to deliver clean rice at the outlet’ from the machine
Where a fine quality of rice is required it is passed througli
a similar polishing machine, the cone being covered: witk
sheep skin instead of emery. A polishing action is there.
by secured which greatly improves the appearance of the
rice, - S o U

The number of these factories is steadily increasing
and already there appears to be considérable competition
to oblain supplies of paddy. The ryots’ benefit by this,
but it js doubtful if the managers. of .these rice’ mills are
sufficietly iversed in the fluctuations of market ‘prices to
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conduct their business on 'ﬁat\l’;)(igettht:; e?:x:)nv:’ln-el::ez.u t 'lIt‘h‘z
rlier mills were very profitable to o » but it
::;lc'::er::isthe preser}:t time that cqmpetltlon hzs :lre:::icg
greatly reduced the proﬁtsgttlx.at cdn be ?a;ﬂ-le ouf,ts ce
milling. The capital invested in these mil sﬁ axs‘ Char,g i
the aggregate,:to a very large sum, but vt‘he hxe oharges
of each individual plant are by ;;) g:lelzr;s cin ,e::zt do“wn
and when prices are unfavoura e i
and wait for better times. Th_ere is, '_‘_)f course,. no‘ »
i of the country that can compare in size w

::::: l::gr;‘ rice mills in Rangoon, but even o‘;]er t}z::n ;l:;
small man is able to hold his own against the ntl, mmolh
concern, owing to the fact that he is not alwa‘ys ) ,
be running and that he need not run at a l(.)ss(.1 f i

The high prices which have been reah?e o;t;p tioz
during the: past few years have rendered its cu .w:a "
very profitable and there has consequentlyb;en a g,aits
extension in-the area under the delta cafials. . argg o
ef fand, however, are at too high a level to be commande
g the'::an'als and flow irrigation is not p0s§lbl~e. There
y 1so a large area of low lying land at the tail end of' thg
bt hannels, to which a supply cannot be given
’flflg?jtlgn' . Is -be,cause it is all utilised before it reach'e;s‘
fff?m th'el' c::ia's and in the Kistna Delta, at any rate, it is
?hesﬁ fal.' ) dvi;able' to -provide specially for these lands ag
dfemed m:der ifrigation is-already nearly: ds-much as th.e
ﬂ.!& ?f'e? ‘tl natdral condition can supply. In:the Kollair
river " ;.-"sh'iis-- an-unblled 'depression. bet»weerf th‘e_,-twg
Laker W in the drains, both natural and artificial, by .
del?as,‘ e 'mlusl‘water : of the delta is removed, there is
thh‘t‘hi S;‘ rphout the irrigation season an: abun.darft
ssally” 1 fg, but both in " the Jake and in the drains it
wﬁpll:; :;:ezs;; to. lift the water several.feet fo enable.if
m : ) ’ . P .

toi flow. gver the land. .
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Nineteen years ago I started the first steam ' pumping
station at Mattugunta on the banks of the Upputeru and in
the following year a second one was started at Kollita Kota
Lanka in the Kollair lake by a Guntur firm. Still later an
experimental pumping station was established on the Divi
Island which ultimately resulted in the Divi Island Pump-
ing Project, which has now been at work so success-
fully for the last 4 or 5 years. This irrigation pumping
scheme is the largest in the world of its kind, but I
do not now propose to describe it as these notes are
only intended to refer to private enterprise. The steam
engines and pumps erected on the Kollair Lake did not
prove a brilliant success and when the superio
oil engines as a source of motive power were d
it was not long before the riparian owners r
began to utilise them for the irrigation o
At the present time there are 13 instal
Lake, of which only one is driven
engines aggregate 290 horse power and the area under ir-
rigation is 3,000 acres. In no case is the lift more than
a few feet. The majority of the installations are badly
designed, the principal defect being that nearly all the
engines are much larger than is necessary for the work to
be done and most of them are old patterns which do not
work with anything like the economy obtainable with
engines of later construction. Amateur engineering is
very much in evidence, and the remodelling of these
pumping stations would lead toa very considerable econo-
" my in working expenses.

r merits of
emonstrated,
ound Kollair
f their lands.
lations in the Kollair
by steam. The oil

The canals taking off from above the anicuts at Bez-
wada and Dowleshwaram run for a considerable distance in
deep cuttings, and it is only some miles from their heads
that direct irrigation becomes possible. It is further to be
noted that the high level canals bounding the edges of the
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delta irrigate but a small tract on the side away from thle
delta, as on this side the land slopes towards the' canad.
Some of these lands are very fertile, others an.e saline alnd
waste and the success of irrigation by pumping has. ed
to several' combinations of ryots who have obtam;t
permission to pump water from the Governn.]ent canals.
In the Kistna district there are at present four installations
which are allowed to take water fl:om the' canals forﬁan
areaof 1,800 acres. The Atmakur fnstallahon was the rtst
puf downand may be taken as typlf:a.l. The wate:r has to
be lifted 7 or 8 feet and the area ongu.xally sanctioned w;s
500 acres. The motive power consisted o.f two 12 H.
P. Hornsby engines, driving two 10“ centrifugal pumps.
Subsequently permission was given .to extend the area ;:)
800 acres and this year we have installed a 28 B, H. P»
engine and a 14 Rees Roturbo pump. The r?otz,
for these earlier installations,- have been permitte
to take water, paying only baling rates for the same, but
in future it is quite certain that if any further extension of
thié kind of irrigation is found feasible the.full‘ water rates
will be charged. The total cost of pumping is -probaply
from Rs. 10 to Rs. 12 per acre and the keenne‘ss wx'th which
ryots are prepared to take water for pumps is evidence of
the extreme value of the same.

I have already mentioned the possibility of pumping
from drains and reference may be made to- the ent;r-
rise of Mr. K, Hanumantha Row of Masulipatam who
ﬁas devoted himself to reclaiming large tracts of land, He

has at present three pumping stations at work and afourth,

isti . P. Crossley Suction gas plant and gas
con? lsm:lgi(\)r::g? 113" al;d a 10* lgees Roturbo pump, is now
epgme, rtion and when complete will lift enough water
un_d erl ere(;) appa Kalava to irrigate about 450 acres of
f:(::il. th:nofzer installation .of a similar character but
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somewhat smaller is being erected for the Zemindar of.

Devarakota. So far I have dealt with completed projects for
irrigating by pum ping, but there are several other proposals
in the air some of which relate to very large areas and
ultimately, especially in the Godaveri district, we may
€xpect to see a great development of irrigation by pumping,

In the upland tracts of these districts there is,
cases, 80 short a supply of water that difficulty js
ced in getting even enough for domestic purposes,
a considerable number of borings have heen put

the bottom of existing wells and some of these b

v : ave tap:
ped fair supplies of water which have proved a great con.

venience to the villagers. Applications: for borings ‘are
therefore very numerous. « The Zemindar of . Devarakota
has recently purchased a steam drilling set and is now
engaged in making borings at Sivagunga, near Masuli.
patam. At the time of my visit the bore-hole had reached
to a depth of 250ft. and several abundant supplies of water
had already been tapped at various levels, but uhfortunately
in each case the water was brackish. With increasing
depth the quality of water has, however, improved, and it
is hoped that at a still greater depth a supply of -suitable
water may be obtained. The drill was an expensive
tool as it cost about Rs. 7,000, but it has proved an ex-
tremely effective instrument having already penetrated
more than 50 ft, below the maximum depth that was ever
reached by hand tools in the neighbourhood.

Turning to- purely industrial matters, the Zamindar of
Polavaram has erected a saw mill and a small ginning
factory at Cocanada driven by a 36 H. P. oil engine and
he assures me that it is turning out a very profitable invest-
ment, though from some mistake in the original calcula~
tions it has proved impracticable to- work both the saw
mill and the gins at the same time.

in many
experien-
Recently
down at
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The most remarkable industrial development in thes?e
districts is, however, that of the aluminium industry in
Rajahmundry. There is no partif:ular reason why .the
industry should be located there and its successful est:ftbh,sh-
ment is entirely due to the enterprise of the péoPl.e in that
town. It originated after the Cocanada EXhll?lthﬂ hel'd
about 10 years ago when great interest was fllsplayed in
the exhibits of the then Government Alum1.mum Depart-
ment. At the present time there are at Rajahn.xgndry be-
tween 20 and 30 small factories cmploylpg about
600 fnen,and turning out goods wort'h several .lakhs
of rupees a year. The recent fall in the price of
aluminium has given the Pusiness a great impetas-
and as the metal is now much cheaper than brass
it is. commonly used by even . the poorest. classes of
the community. All the work is done by hand, and .though
the articles are roughly made_ they are very serviceable.
Detailed inquiry shows that though the industry has grown
very rapidlyduring the last two years, the profitsto owners
of factories are comparatively small, as through exce§31ve
competition amongst themselves to get new business

they have cut down the prices to a level which leaves them

an exceedingly small margin of profit. To ‘remedy m.atters
they have had recourse to purchasing sugplnes of contmen?-
al metal of a lower standard of purity fh.an experi-
ence. has shown to be desirable. Aluminium cqqk—
ing potsin India should be of the highest stanfiard of purity
commercially procurable so that they may w1thstanfi fora
reasonable time the corroding effects of the acid fmd
saline food-stuffs common amongst people._ If the Rajah-
mundry utensils exHibit an updue tendency t‘o
corrode the demand for them will rapidly .fap. off and their
business will saffer. The Indian Aluminium Cf)t'npany
have, however, taken the matter up and are arranging for
17



130 INDUSTRIAL EVOLUTION IN INDIA

large supplies of the best metal to be available on very
favourable terms, Apparently it is their policy to regard
the Rajahmundry factories as coadjulors rather than
rivals, They are serving to spread a knowledge of the
metal and its valuable properties throughout the country,
which I think cannot but tend to increase the demand for
their own more varied and better finished manufactures,
Judging from the extensive use to which Aluminium
is now put in the Deltas and the Northern Circars,
the prospects of the industry are of an ex
rosy character)and it seems
few years .the demand for the metal in India will be
so large asto fully justify the establishment of works in
the country for its man'ufacture from the abundant
supplies of suifable ore which, the Geological Department
state, exist in various parts of the country.

It has naturally been impossible in these noteg to go
into any detail and they will have served their purpose, if
they create an impression that in these districts there is
a considerable amount of industrial activity, still of a pri.
mitive type, but working on fairly sound lines and likely
in the futureto develop. The people are accumulating ex-
perience, and although the nature of their environment wilj
probably restrict their efforts to a large extent, progress and
immprovement will continue, The great danger to be faced
is excessive competition:due to the restricted opportunities
available, and it is important that every effort should be
made to devise new outlels along which capital and

enterprise can flow, - :

INDUSTRIAL NOTES—MADURA
Excluding Madras, Madura has the largest popula.
tion and is probably the wealthiest town in this Presi.
dency. In 1871 the population was returned as under

tremely
likely that within 2
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52,000 and according to the recent census .it‘ is 132,699.
The town is in a notoriously insanita}'y c?ndmor.x, largely
due to overcrowding, as the population is growing very
much faster than the number of houses: The recent
epidemics of cholera and small pox are saxc'l tP have car-
ried off nearly 2,000 people. ; Wgtetltllelrt ﬂt’}l; |se :::1 :::5;
i t, thereis no dou a -
ie::t lsg;rs:w?e;e and point to the urge.nt necessnty&for
improved methods of sanitation. I.mentlc.m these mta ers
as a prelude to my notes upon the m(?ustnes. of t.he own;
as the growth and development of 1_ndust.rlal l.lfe mus
largely be affected by the surroundings in which it is
carr’lI?:eo(::mmercial prosperity which Madura now enjoys
is largely due to the efforts of two men—the late 901.
Pennycuick, R. E., who brought the waters of the Periyar
into the country to the immediate north of Maduraaund to
Mr. L.K, Tulsiram, who introduced the modern r.nethods ;l)f
dyeing now carried on by so larg‘c a prOport.xon of (;Og
population. The Periyar waters irrigate nearly 150, :
acres and have enormously increased the resources of the
district. The land was formerly dependent on a large nu.m-
ber of rain-fed and river-fed tan.ks, the supply to which
was extremely precarious. All this h.-.as now been chan;ed
and with unfailing certainty the cultivators of the Periyar
Jands can rely upon receiving an ample supply of watelr
soon after the burst of the South-vn.vest monsoon, Co'.
Pennycuick served for over ?0 years m.the Madras Ptl‘eSl;
dency and the Periyar irrigation is a lasting monurmen nof
only to his engineering ability but :also t.o his force ok
character and strength of will, for the inception of the Wf)r
in the Travancore hills was a desperate struggle agaxn§t
adverse natural circumstances. Madura owes much to his
éehius and resource and it would be a graceful act on the
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part of its citizens if they took steps to express their gratl-
tude in some permanent memorial,

-~ The part which Mr. Tulsiram has played in the indus-
trial development of Madura is modestly described by him
in a note which he submitted to the Industrial Conference
‘at Ootacamund, He says: “ The origin of the industry
in Madura dates from the casual visit to Madura of a
student of Professor T.K. Gajjar of Bombay, who explain-
ed to me the method of dyeing cotton yarn with alizarine
on a-large scale. I then visited the dyeing ‘laboratory of
the Badische firm al Bombay and developed the industry.”
To what extent the industry has expanded in the last ten
years may be gauged from the figures relating to the ims
ports of alizarine into Tuticbrin, the whole of which is nsed
in the Madura dye works. 1In 1901-02 they were valued
at Rs. 1,51,519 and in 1910-11 at Rs. 526,795, Besides
alizarine, other dye-stuffs are now beginning to " be used
and for the dye trade of Madura about 2,000 bales .of
cotton, each weighing 400 Ibs., are required per month: that
is to say, the annual production of dyed yarn now amounts
to about 10 million pounds, Itis exported to all parts of
the Madras Presidency and in steadily increasing quanti-
ties to places beyond the Presidency. The -typical
shade is a brownish red, not a particularly good colour,
but one which suits the. taste of the people, This indus-
try is remarkable not only for its extremely rapid growth,
but also for the fact that it is in the hands of a very large
number of individual dyers, none of whom are working on
a very large scale. It is an excellent example of indige-
nous industry adapted to modern conditions. The dyers
are by no means experts in their trade, but they know how
to produce the particular shade required by the market.
For some years past, the more intelligent amgng them
have been asking for the .provision of- technical -instruc.
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tion and it'is now probable that, within a comparatively
short time, a tinctorial laboratory and an experimental dye
house will be established which  will afford the chemical
and technical knowledge which the dyers recogmse they
are in need of.’

At the present time there is only one spinning mill in
Madura, but for many years past it has enjoyed a consider<
able measure of prosperity, owing to the local demand for
its yarn. The mill contains over 35,000 spinfiles ‘and to it
is now being added a second and much larger mill which,
when .it is complete, will be fitted with nearly 75,000
spindles and the two together will probably provide em-
ployment for between 5,000 and 6,000 hands. *:A small
spinning mill to contain 3,000 8pindles is also being erect-
ed by'a native of the town, Mr. S. Ramier, and it-will be
mterestmg to see whether he is able to make a commer-
cial success on asmall scale of an industry which is
usually associated with big capitalists and a large output
The conditions are favourable for the experiment, but I
am afraid there can be but little doubt about the result.‘

*Madura has long been celebrated as a great weaving
centfe and the industry to-day seems to have been but
little affected by the competition of imported piece-goods.
Both silk and cotton are extensively woven and the ‘bulk
of the production takes the form of solid bordered cloths_,‘
which cannot at present be woven in power loomsg
It is difficult -to say how many- looms are at work in - the
town... The Imperial Gazetteer states that the number
is about 2,000, whilst. the census returns  of 1911
show that there are over 16,400 persons engaged in the
weaving of silk and cotton gonds, In the manufacture
of these: bordered cloths large quantities of silk and
gold . thread are used. . The latter is -all imported from
France. . Formerly, .it was .a local..industry -and -there
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seems to be no reason, except lack of enterprise why
under modern conditions it should not again be reviv-
ed. One of the most interesting industrial sights of the
town is the Meenakshi Weaving Factory where, it} a large
hall, about 150 looms have been erected, all of which are
engaged on the manufacture of bordered cloths} Some
years ago an enterprising weaver in the town introduced
some important modifications into the method of arrang-
ing the harness whereby the patterns along the borders
are produced. His invention was patented and being of
some practical value was largely taken up and used. An
attempt to levy a royalty led to extended litigation which
ended in the upholding of the patent, but it is doubtful if
the unfortunate patentee has derived anything but worry
and vexation from his attempts to develope the use of his
invention.

From these notes it will be seen that Madurais essen-
tially a cotton town, the mill trade being in the hands of
a European Company, but the dying and weaving trades
catirely in the hands of the natives and run very success-
fully on more or less indigenous lines. For many years
past, the District Board maintained a fairly efficient indus-
trial school, which, curiously enough, confined itself to
work in wood and metal and entirely ignored the two
great indigenous industries of the town. A year ago it was
taken over by Government and a scheme is now under
consideration for converting it into a really living technical
and industrial institute, to be intimately associated with
the industrial enterprise of the neighbourhood,

The chief object of interest in Madura is the great tem-
ple dedicated to the Goddess Meenakshi. The Devastanam
Committee have recently sought our assislance in regard
to the .insanitary condition of the Pottamarai, or the
Golden Lily tank, .in which all the pilgrims bathe on
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festive occasions. The tank is of considerable area and
deep enough to communicate with the water bearing sand
that underlie Madura, We have installed 2 24 H, P. gas
engine and Suction Gas plant to drive a 6 centrifugal
pump and daily the water level in the tank can be lowered
from 2 to 3 feet a fresh supply of water coming in from
the sands below. This constant renewal of the water will
enable the temple authorities to keep the tank ina
thoroughly satisfactory condition. The large volume of
water removed daily will be used to irrigate the gardens
round the temple and the surplus, if there is any, will be
carried by an existing culvert to the Elukadal or Seven
Seas tank. . The pumping plant need be at work only for
a few hours every day and it is proposed to utilise the
available power in the evenings tu drive an electric plantto
light up the temple. The plant is not sufficient to effectives
ly light up the whole place, but it will provide current for
400 incandescent lamps, which will be a great improve-
ment on the present system of oil lighting.

In the aevelopment of Madura cheap motive power
would be of great advantage as coal is expensive and
though the forests of the district can be made to yield a
large supply of firewood, yet, as the cost of bringing it
into the town is considerable, they can never be regarded
as an altogether satisfactory source of supply. Within 70
miles there is available, during the irrigation season, a vast
amount of water power at the outlet of the Periyar lake.
By a comparatively slight modification of the principles.
upon which the water is at present distributed it would be
possible to arrange for a perennial supply sufficient to
yield 20,000 horse.power for twelve hours per day. The,
scheme has not yet been approved of by the irrigation
authorities of the Government of India as they are reluctant.
to admit. of any interference whatever with what they
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consider to be the paramount claims of irrigation. 1t is
Certainly however merely a matter of time before this
valuable source of water power is  made practical use of
and, if it is ultimately found feasible to arrange for a
perennial flow of water from the lake it will enable Madura

to be supplied with what is now an unduly costly item.

in any manufacturing operations carried on in the. town.

A subsidiary advantage attaching to any scheme for
supplying Madura with -power would be the perennial
supply of water which would become available for the
irrigation of such crops as sugarcane,

which require water
all the year round, A 20,000 horse-

power scheme would

also enable 20,000 acres .of the Periyar irrigated tracts

to be converted to sugarcane cultivation and this area
would ultimately yield a much’ larger revenue and would
be to the district a much greater source of wealth
than it now is, while yielding only a single crop of paddy.
The Periyar water is devoid of silt and carries no f
material to the fields. It ig consequentl
supply manure in large quantities. This is 2 source of
great difficulty to the ryots and ultimately it is - certain
that they will be driven to the use of artificial manures,
Possibly the electric energy which can be obtained from
the Periyar water may be of assistance in solving this
problem, There is no doubt that nitrate of lime could be

ertilizing

manufactured comparatively cheaply and in very. large

quantities, but it is doubtful if that alone will. be sufficient
to maintain a uniform standard of fertility in the Periyar
tract. The manure question is one of great importance
and well worthy of study by agriculturists and chemical
engineers. _ _ .

During the last year or two much interest has been
evoked by the remarkable success which has attended the
cultivation of what is known as Cambodia cotton. Witha

Yy necessary to
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slight amount of irrigation this species of cotton y'ields e::-raj
ordinarily large crops and the bolls are of very hlih qu ;:z;
Already thousands of bales have been put on-t le mar i
and there is a demand in excess of any‘pozstb e;l sugplzf.
Although the land in the immediate nmgh our .o;). .
Madura is not favourable for cofton c'ultlvat.xon it l1)c:sdn.n_
the centre of an immense district in Wthl:l this (?at.n (t). ia
cotton can be largely grown, tI‘he necessxty'for irriga 10:
restricts the area under cultiva'tlon., but it will encgura;igts
the development of well irrigation and as the pro

‘are extremely large it is probable that a diligent

search for water will be made and that n}lmerous_
small pumping plants will be installed to deal v‘v]ltl;1 ;up;
plies lying at 2 much greater deptixﬁt;;inv;llll?:e whic gv :
i ny pra .
hlth?;feb:\?:o?‘?t:gfl:tgisa o? llzliadura are in a flourishing
state. There is enterprise in every dire.c'tion and w\;gi:;
of late years have risen to abnormally high ﬁgu::_ it
or without a supply of electric energy Madura ; s axrh
become a great industrial city and.lt’ beh9ves those who
esponsible for Municipal administration to take long
a.reh:edpviews of the requirements of the town. and to .pto-
:liie for its expansion on sound and well considered lines.

v
WELL IRRIGATION—COIMBATORE."

In the Season and Crop Report ff)r 1908-09, 1 ﬁn.d it
stated that in the Coimbatore District there are 75,390
in repair and 8,670 wells out of repair and not

wel;s "l‘?rom these wells water was obtained for the
i .t'on of 302,703 acres, which is equivalent to an
rvng of 4 acres of irrigation under each well, It
?:e:ag:otewofthy fact that {here are nearly as. n.lany
wells in the South Arcot district, but they only irrigate
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83,790  acres, or an average of 1'2 acres per well, Yet
the average rainfall of the Coimbatore district is only 2565
inches against an average rainfall of 4640 in South Arcot.
The total area under well irrigation in the Presidency. in
1908-09 was 1,322,05 acres, so that Coimbatore aloné
accounts for 23 per cent, of the total, T

ftis not difficult to explain the development of
well irrigation in a district at first sight singularly devoid
of natural facilities for the storageof subterranean water. Un-
questionablythe low rain fall and its precarious distribition,
combined with the fact that only a very small proportion of
the Jand could be irrigated by channels or tanks,has compel-
led the people fo resort to well itrigation to an extent un-
known elsewhere. In the Cdast districts there are extensive
beds of course sand which can be made to yield, without
difficulty, very large supplies of water, but in Coimbatore
thére are none of these sandy deposits and the wells are al-
iost invariably deep holes in the ground, into which the
water percolates from the surrounding strata. The large
supply of water, yielded in many of the wells, is due chiefly
to the thickness of the layer of decomposed or partially
decomposed rock which overlies the gneisses forming
the bedrock of the great central plain, bounded by the Nils
giris on the north and the Anamalais and the Palnis on the
south. Besides the wells irrigating the'dry lands there are
reported to be 3,140 wells which are used to supplement
the irrigation of the wet lands. The records. of the = past
century or more show that theryots of Coimbatore have
steadily-pinned their faith on wells as a source of water for
the irrigation of garden crops and we shall not be greatly
in error in assuming that there are now 80,000 wells in
the district.(including the Karur taluk lately transferred to
Trichinopoly.)

The .typical Coimbatore well is a rectangular hole
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dug in the earth which is usually hard enou-gh_:v fo ‘stan’dz
without much protection in the way of rsvgtmgnt or .utallsf
It penetrates through the soil and sub-soil to the ‘dISIvntt.'
grated rock below and is continueq to such de:pth,. as l;
resources of the owner permit, or hl‘l a sufficient supply
of water has been obtained. There is no permfn}ent wa:;er
level. It varies from month to month and is usually
highest in November or December and lf)vtwst in June qr,
July. The range may be a few feet, but it is usually about
20 feet and sometimes more. As a rule, the w.ell§ do .not
exceed 40 to 45 feet in depth and the great majority yneld:
water all the year round ; that is to say, they penet.rate ,toi
some distance below the level of permanenf saturation and'
we may take it hat the water supply in the 'wells of
Coimbatore could be considerably improved if every
well was sunk an additional 10 or 20 feet. Natuﬁalo,
ly the wells vary very much in size, but they nearly a}Ways
cover a large superficial area and form d(?ep reservoirs .in.
Which the percolation water s stored all night to.be remov-
ed the next morning. These wells represent a vast expend?_
ture of human labour and if they were constructed at the
present day they would involve an qutlay of many crores ‘of
rupées. Every year the ryots of Con-mbatorg spend Sévcmlf
lakhs of rupees in improving tlhelr wells and they:; now;
nt an asset of extreme.value, - : EI
1:.ep,‘:A“al“ii“:t(;:rlainforrr'lattion which has been kindly .placed at?
my disposal by Mr. J. K. Lancashire, the Special Settle-:
ment officer, 1 find that in regard to"63,547 -wells;about
which certain items: have been tabulated, they are. fitted.
with 105,311 .water-lifts ;- that in 3,153 wells there are 3.
mhotes, and in 1,177 wells 4 ,.mhotes or more; | The:
average area irrigated per well is about 4 acres and.th.e
average area itrigated per mhote about 2§ aCreso;W el ll‘l'l~
gatioh goes. an. all the year round and special cattle
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have to be kept to work the mhotes. The cost of keeping
these cattle varies a great deal and much of it is paid for
in kind. It will be within the mark to estimate the month-
ly expenditure on a pair of average cattle at Rs, 15;
that is to say, it will cost Rs. 180 per annum for the irriga-
tion of 24 acres of land ; which means, the cost of irriga-
tion per acre is over Rs. 70.This is merely an average figure
and in many places, where the wells are deep, the cost
of irrigation is considerably more and rises to over Rs.
100 per acre per annum. Nothing but a very intensive
system of cultivation will stand such a heay
the garden cultivation of Coimbatore is
knowledged by agricultural experts to re
tion of empirical methods,

The area under well irrigation is over 3 lakhs of acres
and an annual charge of Rs. 70 Per acre means that this
well water supply costs the Coimbatore district something
like 2 crores of rupees per annum. The burden  is
a heavy one and is felt more and more, as prices
rise and currency transactions become commoner.
Many years ago Mr. Robertson, the Principal of the
Saidapet Agricultural College, promised a saving of 20
lakhs a year if the people would use his double mhote
but they would have none of itand I think they were
right. The ryot understood better than the scientific expert
how to get work out of cattle. I made some inquiries
into this matter some years ago and came to the conclu-
sion that we could not materially improve the ryots’
methods of lifting water and! should have ceased to
concern myself with the problem of lifting water, but for
the fact that in the oil engine and centrifugal pump modern
scientific engineering has placed at our disposal something
entirely outside the range of experience of the ryots.
With properly designed plant of this kind the cost of

y charge and
universally ac-
present the perfec-
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i - th

ing i his fact is slowly beco-
thF e d?l:dg a:x:dbt}lz:;t t:; t:—day several h.undred Qil
mm'g l‘ecogdmsumps at work in the south of India, and in
:l(:eg lgg?r:;atc‘:re district I have records of about 30 such
PumPil:’g Z:ia;}:ttlo::;le, on which these art? erected at
‘ Tteinwlves the employment of a 3" centrifugal pump
P"e_se“ : ill deliver 10,000 gallons of water per hour, d.nv-
.Whi?h v 1 oil engine of power proportionate to the height
s 5:35 to be lifted. Centrifugal pumps, of smaller
ﬂ']e ?l?;zrthis- are machines which have to be fun af’a very
:liz;h speed a,nd are extremely inePﬁcier.nt. ’g]‘? 3C puarrr:S
is the smallest size that can be used fw'th e ic‘::lt: n); 2
it is unfortunate that it is so large, as it i:%ucame Lo at
Jeast four mhotes worked with the very‘ 17 cattle in the
district and it isevident that unless smalle

n he designed the application of mechanical

pumping ca 1ls which have a

wethods of raising water is limited to we |
]argerat:thshuepglg):;res given me .by Mr. Lancashire, which I.
bave qrv:)oted, it appears that between 6 a}r:dt 7 -:z; c:sr;:; ;f.
the wells are fitted with three or more m g es o
ing, as is only reasonable, that tl.lere is, urm‘gf =
, | season, sufficient water in these v.vell‘s or thr
ote to be ,constantly occupied in lifting it out; tber‘l,
S ol"ience suggests that in all thg;e wells it
wor : ’;Pe to the advantange of the ryots if they could
O ir mhotes by small pumping plants.' As
g imately 80,000. wells in the Coimba-

are nOW approxi ‘ ¢ g
:h::edistrict ‘this means that there is a field for the employ
0

cost of each
0 pumping plants. The average .
mente 5’?)2(iai‘ln ZS lgis. 2000 and the total expenditure
pla?x:dn:zount to one crore of rupees: Probably an average
WO
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of 15 acres per well or 75,000 acres of cultivation could
be brought under the pumps and it will be safe tg'cai-
culate upon a saving'of Rs. 40 per acre in the cost of lift:
ing water, or a total saving of 30 lakhs of rupees. . Not

only this, but the introduction of such plants would lead
to great improvements in the wells,

small cost they could be deepened ve

a much larger quantity of water obtained from a somewhat
greater depth. If it pays now with cattle to lift water
from a depth of 40 ft, it will certainly pay to goto a depth
of 100 fi. with pumpe, - All that is necessary is that
the plant should be of suitable design and unaffected
in its working by variations in the water level,

Apart from itslarge ' capacit
does not altogether meet other
and for sometime r
with power driven

as at comparatively
ry considerably and

y the centrifugal pump
important- requirements:
ast we have been experimenting’

pumps of the loose piston type.
Driven with small engines of only 2 or 3 H. P, these

pump can be conveniently arranged to work on ljfts.
of 40 or 50 feet and to discharge from two to three-
thousand gallons of water per hour ; thatis to say, they
will do as much work as two mhotes and can. be  worked
twice as long per day which makes the engine equivalent
to four pairs of cattle, : e

I have already stated that there are about 30 pump.-
ing stations in the Coimbatore district, Som¢ of them
were put down several years ago, and it is satisfactory to
note that no less than ten have been put down in ‘the “last-
12 months and that there are a number of new proposals
under investigation, We ‘may claim that the' value- of:
engines and pumps is fairly well recognised and that: the
only bar to progress is the inability of the ryots to:
obtain sufficient command of capital, to enable them:
to  purchase them. Obviously Co-operative Credit-
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ieti C he man who wants a loan of several
319:;2221craur;)zzz.h-e?htaveshown that at least a crorihc?f
1:upees could be invested in engines and dpm::;e)s esl:i;)atl:.
distri_ct and that.jt wouldt, (f)n ua:n ;llerxl-;v ot?c;t :ast - lakhs,
o 53V1=Dega:.n It:l fscr:;l; apmatter for financiers to.deal
Of' mpe?&iri is .a- field for the employment of a- ]argF
w:i:(l)]unt of moneyv. . On a large scale the risks’ are negli-
a t of ! ' ‘

i he profits certain. ]
glb.le’?: dsct;mepextm't Government have provided .iut.lds
under the Land Improvement .-Loa'ns A(_:t and i ';‘Sh :

ity ‘that more general use is not_made of ‘thg Aqt. Th
- s offered are extremely liberal and the unp9pular1ty 115
tli:-Zeldeue to administrative friction. . There xso?pm%l;e:;
tion that' in the next few years‘l.arge fsumzcmner ey
will have to be found for the pr:)lvlsjltoni so eqt:au); cezt or
o Wau‘n‘cafnorpi'l;)r:ﬁz;:o:lhem:noney on such favourable
th?'f i ogi).vernmént. What is wagted is a simpl(.er systemy
;ir:i:‘;isterifng the Act,and of power tottake t:; ;m(;:frotv:;

into account as .
men"t's efiec{:tc:et;Za?é()lzat;z l(r)lther hand, the rate of interest
Sef:m‘lty ecl)lrbe ihcre:;tsed to 8 or 9 per. cent, and:the ?en.n
e toun shortened so that they. may be repaid w1thlq
o I?af: interest. and the. instalments should be col-

. years.f‘tTr “tshe crops have been sold and wh(?n the man
o eithout having recourse even temporan!y. to:local
o payl W'ders Finally,. the profits on the workmg.would
oble enorn .etént engineering staff to be mair.ltam‘ed to
enable‘.a cthe r:arection of the plants and the maintenance
SuPel'I:’!SSZ already ‘in__existence in, thoroughly good

. t' ; order. This is now being dom.a,, by 'the

gorklr'lﬁg and Boring Department, but the installations

umpiy

i that
¢ so few and are scattered over so wide an area
ar !
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they are not inspected gg often as is desirable, We
have already AcCumulated  sufficient experience to
carry out satisfactorily the preliminary investigations
previous to the installation of 2 Plant and there is in

f<?r lifting water oyt of the Coimbatore wells. The initial
difficuities have been 8ot over and it wil] be qQuite feasible

mill.  The crushing of cane imposes a severe strain on the

areas under Sugar-cane, and from information kindly
supplied me by Mr, Lancashire I find that six villages
have each over 250 acres of sugarcane Cultivation, [t
may be interesting to give their hames and the areas
under cultivation, They are :—

Singanallur e 518 acres,
Kunujamuttur e 280 ”
Alangiyam e 282 ”
Oddarpalaiyam e 305 »
Budinattam ... 1513 »
Sholamadur e 251

”
In each of these villages it will pay to put un a fairly
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large sugarcane crushing mill with a modern evapora-
ting plant for the manufacture of jaggery. -In each
case there would be, within a mile of the mill, more
than sufficient cane to keep the plant working day
and night through the whole of the two cutti‘ng seasong.
The expenses of running the mill would be light and .the
ryots would be saved the whole of the work of convert.mg
their canes into jaggery. Itseems to me that the establish-
ment of these mills is obviously work that should betaken up
on a co-operative basis, but it might perhaps be adyi._sable
that ° Government should - establish one to d\?mon;.
trate its advantages. The cost of such a plant rftayﬁba
taken as Rs. 10,000, Personally 1 believe it would be dn
excellent opportunity for any one who has that'a@ou‘nt of
money at his command and also possesses sufficient tact
to gain the confidence of the ryots, upon whom he would
be dependent for- supplies of cane, I should ‘prefer ’tofSég‘
such mills established by the ryots themselves rather than
thatthe ryots should be exploited by private capitalists, bu¢
the second -alternative is preferable to the present state of
affairs under which the area of sugarcane cultivation-q- is
restricted by the limited resources of the ryots-'inrtll'te two
vital matters of water supply and cane crushing capacity,



CHAPTER V1
INDUSTRIAL LEADERS

I
INDIAN TECHNICAL STUDENTS ABROAD

INDUSTRIAL Development in India is seriously ham-
pered by the difficulty which those, who wish to take part
in it, find in acquiring the preliminary technical know-
ledge and practical expetiex;ce which are essential to suc-
cess in this direction, The facilities in India for technical

education are of a very meagre character, but tillthe Swa. .

deshi movement gathered force, it could not be fairly said
that they were unequal to the demand. There are four
Government Engineering Colleges, which, though they no
longer solely train studeats for the Public Works Depari-
ment and do not confine themselves to instruction in what
is broadly termed Civil Engineering, are quite unable to
meet the demand for miscellaneous technical knowledye
which is now in evidence. The history of technical educa-
tion in India reveals the fact that there has only been a
demand for technical education when it has been evident
that there was a demand for the services of technically
trained students. Within the last few years, however,there
has been a marked change in the attitude of the educated
classes towards technical education. There is now a
demand for such education, notto qualify for existing
vacancies but toprovide men capable of developing existing
industries and pioneering new ones,
] am not now concerned to trace out the causes
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which have brought about this remarkable change in the
attitude of Indians towards what may be termed practical
education. At the bottom, the causes are economic and
the Swadeshi movement owes such vitality as it possesses
to its economic origin, but it has been stimulated into
unhealthy activities by imparting to it a political charac-
ter. Hundreds of young men are encouraged to expa-
triate themselves for a term of yearsin the hope that when
they return they may be qualified to engage in industrial
work, to start new industries and to carry on manufactur-
ing operations in competition with the imported pro-
ducts of the West, The need for industries to-absorb the
surplus energies of the unemployed educated classes is
obvious, but the prospect is not an alluring one and the
best intellect of the country still follows along beateny
tracks-and devotes itself to unproductive forrms of employ-
ment, There is aslight element of unreality, one might
almost say of burlesque, obvious in the attifude of the
Indian Technical students one meets abroad. They are
prone fo indulge in mock heroics and weave unsubstan~
tial day dreams in which the dreamer appears as @
trinmphant pioneer against the overwhelming comamer-
cialism of the foreign trader. The political element does
the students no good and gives a bias to their studies
which carries them wide of the mark.

The efforts now being made to promote a modem
indigenous industrialisar are worthy of the highest possi-
ble commendation but that should not prevent the candid
friend from criticising them, Iam, therefore, tempted to
enquire whether the means employed are wise and in fact
whether the object aimed at will be secured. It was at the
Simia Educational Conference irr 1901 that the questions of
fechnical education came under review, and a recommen-
dation was made to the Government of Indif to- grant
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scholarships'to deserving students to enable them . 'to go
to Europé or America. This Resolution was dccepted and
the Government of India Technical Scholarships were
established. 2 ' '

* . Somewhat unexpectedly the idea of going abroad
for téchnical education found favour and funds were
raised by political associations, by philanthropic bodies
and by private effort to send students to Japan, to England
and to' other places in order that they might obtain the
necessary knowledge to render their country free from the
iadustrial supremacy of Western nations, ‘Japan pursued
a somewhat similar course 30 or 40 years ago and the
vésults of introducing Western civilisation » Western methods
and Western ideas into Japan have been truly astonishing.
India, it was thought, might score a similar success by
using like methods. Accordingly Japan was asked to
extend to India a helping hand and many students were
sent there, The language difficulty was scarcely considered,
the character of the Japs was imperfectly understood, but
it was known that Japan had already achieved what India
hoped to accomplish and the royal road to success was
to study Japanese methods on the spot. I do not know
that these young Indians were welcomed in Japan, but at
any rate they were admilted to the Colleges and allowed to
attend the lectures. Living was cheap and the atmos-
phere compared to the steamy plains of Bengal was

exhilarating, but the language proved to be a more serious -

trouble than was anticipated. The Japanese did not eagerly
impart the secrets of their success and the students made
no progress. The modern workshops of Japan are rigidly
guarded from prying eyes and Indian students had to
content - themselves with occasional glimpses of the
inimitable methods of the artizans, Unfortunately that
did them very little good and they have returned to India
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no better prepared for Industrial work than when they first
started, - ' :

The idea of sending students to Japan has accordingly
been dropped and the technical schools of England are now
regarded with more favourable eyes though the expensive
English training is a serious matter. Twice during the course
of my recent furlough, Mr. J. H. Reynolds, Principal of the
Manchester Municipal School of Technology, enabled me
to meet all the Indian students who had come there from
various parts of India, There were between 40 and 50 of
them in this one Institution, some with Government .of
India Scholarships, some paying their own way and the
rest supported by funds subscribed by the public. Many
of the students were in difficulties of one kind or another
regarding their future prospects and they were all begin-
ning to realise their deficiencies and the fact that the
school courses must needs be supplemented by practical
work before the training could in any sense be considered
complete. To get this training they were unable and
those, at the end of their time, did not look forward to
facing the future in India with equanimity. I could give
them little encouragement and no real help as they wanted
employment in English factories and workshops where
they could gradually acquire a practical knowledge of
Workshop operations and business methods, without which
it is hopeless to engage in established industries and futile
to attempt to start new industries in an old country like
India, with a completely organised system of foreign trade
which entirely deprives industrial pioneers of the protective
effect of imperfect business arrangements, R
. -India isin close touch with the markets of the world.:
She has a magnificent system of Railwaysand the cost of
transport of -her trade, both internal and external, is ex-
tremely low." As an agricultural country the benefits there-.



150 INDUSTRIAL EVOLUTION IN INDIA

by conferred on the people are enormous. But the very
perfection of the system, constructed and worked by alien
agencies, militates against the development of her manufac-
turing resources by minimising to the utmost extent pos-
sible the natural protection which imperfect means of
communication afford.

The position of the Indian student in England has
been the subject of much discussion of late and nof z lit-
tle has been done to render the period of his sojourn in
that country pleasanter from a social point of view and
more profitable from a practical one, For many years
past, Indian students have proceeded to England to finish
their education but, of late years, the number has increas-
ed to a surprising extent, Itis probably 2 symptom of the
unrestand discontent with the present state of things
which more or less prevails amhong that section of the
population which has come most closely into contact with
and has been most affected by European ideas, Some go to
the Universities with the object of competing in the Civil
Service Examinations, some to the Hospitals to study medi-
cine, some to read law and get enrolled as Barristers and a
few chiefly of the wealthy classes, with no defined object;
All these know before they start what prospect is in front of
them when they return. With the technical students, it #s
however otherwise, and it is the difficulties of their posi-
tion to which I think attention should be drawn.

The Civil Servant comes back to India to engage in
the administrative work of the country, but he has fo
begin in a very humble capacity and gradually. work .his
way up. The Barrister similarly, whether it bein a High
Court or before District Judical authorities, begins at the
bottom of the ladder and slowly and after much hard
work wins a reputation for himself which enables him to
command - fees which represent something more than a
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living wage. ' ‘Some what similary situated is the :.doctor,
the educationalist and the merchant, but excepting the
rare case where the technical student belongs t‘o a family
already engaged in manufacturing work, he is in an alto.
gether less satisfactory position. He has -been through 3
College course and possibly done excee.dmgly well, . ﬁxs
English compeers find employment without great diffi.
culty but seldom of a lucrative character and, th¢¥ are
content to wait till they have acquired practical experience
before they command more than a nominal remuneration
for the services they render, The Indian student,wonfld;
probably do thesame in India, if he could, but either the in-
dustries do not exist or they arg under control which turns
a deaf ear to his request for employment, Vainly he essays to
raise capital and start on his own account, Much sympathy:
is extended to him, hut little practical assistance, and no
one is willing that he should gain his experience at their

expense.

Sufficient time has not yet elapsed since the technic’:gl
students first went abroad for these facts to become widely
known and the bulk of those who have returx.led have so
far been lucky enough to get work of some km.d though
generally not that for which they were loqkm.g. . The
training abroad has been an excellent educat:o:.x in itself,
their travels and .adventures have widened their outlt?ok
and made them more useful members of the community.
So far India has been able to make. use. of such young
men. but the numbers are increaging, and year by ys.m',
the proportion.of returned .studen.ts, who are not,domg
well, will. be found to increase. It is not unlxke{y that, if
the movement continues to grow, the femedy will prove
worse than the disease and it. would be wel[_ that those,
;vho are furnishing funds for students to.go abroad to
obtain technical training, should pause and‘ take steps ta
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asc?rtain the results that have so far been achieved. The
position is a very unsatisfactory one ; Government are
helpless in the matter and there seems. to be no simple
way out of the impasse. English manufacturers look u {:m
Indian technical students as possible future competi;t)ors
a'nd naturally they will extend to them none of the facili«
ties or privileges without which experience cannot
be gained. Foreign manufacturers, especially in Germany,
welcome Indian students and afford them greater faci]iﬁz;
but only because they regard them as possible future cuse
tomers, The students do not fully recognise this and are
apt to return to India with the idea that have been better
treated on the continent than in England, The limitaﬁcm§
of the assistance they have received are. disregarded and
and its one sided character only becomes apparent to
when they proceed to make use of it, L

It may be safely stated that the maj ority of thé s.tu;-
dents who proceed from India to England for technjcai
education do not possess the necessary qualifications for
the work they have laken up. Few of them have attained
distinction in their pfevious educational career and, few
have any knowledge of or connection with the ihdust;‘y in
India which they propose to take up. They are looking
out for some means of making a livelihood _and the pro-
blem is shelved for a year or two if they can get a scholars
shipto. go to England. For some years I examined all
the applications received in Madras for the Government
of India Technical Scholarship, which is annually allotted
to this Presidency, and the difficulty was not to select
the candidate from among the applicants but to find one
who was in the least degree likely to make- good use of it,
Equally my experience with returned students has been
very unsatisfactory though, to be fair, 1 must admit that
it generally as a last resqurce that they have appealed to

them
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me for employment or assistance, and in consequence [
have seen and heard more of those who have failed than of
those who have done well.

It is not difficult to point out the direction in which
remedial measures may be taken but to get them carried
out is quite another matter. In the first place it would be
well to institute a more searching examination into the
qualifications of students before they are allowed to leave
this country and the standards set up by the Provincial
Government in respect to Government of India scholars
might be adopted with advantage by those who administer
the various funds which have been started to send
students abroad. Next it should be remembered that the
ultimate object in view will mdre likely be attained by a
few good men than by a crowd of mediocrities. The idea
should not be to send as many students as possible and for
the shortest time and with the smallest allowances on which
they will consent to go. These are matters about which
the candidates for scholarships know little andit is to
be feared that those who send them know less. The scholare
ship funds ought to be administered by people who under-
stand what they are doing and who are capable of making
arrangements suited to the requirement of each scholar-
ship holder. It is not enough that they should be sent for
a year or two years t0 a technical school and then left
to shift for themselves. The school courses, without sub-
sequent opportunities - to gain practical experience, are
worse than useless as they only tend to demoralize the
individual, Unless the technical training can be completed
it is better that it should not be entered upon. :

A very large proportion of the trade between England
and India is on this side in Indian hands and these men,
who distribute the imports through the country, have a
powerful lever to open the doors of English manufacturers

20
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to admit Indian apprentices, It ig doubtful if their assis-
tance has been asked, and, if so, it is not unlikely that it hags
been refused, as the Indian merchants who trade in Euro-’
Pean imports, are by no means keen to see their business
dwindle before an advancing wave of Swadeshism, Public
spiritand whole hearted Co-operation are sorely needed in
Indian affairs and things will not go well tlI these tender
plants have attained a more sturdy growth than at present,

The want of co-ordination in the various interests in-
volved in the Swadeshi movement has been, and wil] con-
tinue to be, a fruitful source of waste of energy and resour-
ces. In no direction is this more evident than in the
haphazard way in which the question of foreign technical
education has been dealt with, Ina few years time we
shall have the country flooded with half-trained young
men full of wild cat schemes for spending other people’s
money. The present procedure is “putting the cart before
the horse” and till it is recognised that industries must
precede technical education progress is bound to be slow,
Till Indian capital flows freely into industrial ventures byt
little can be done, In the early stages European control is,
essential and what India really wants at the present mo-
ment is the establishment of an entente cordiale between
men with money in this country and men with industrial
experience from outside. Co-operation between the two
should be productive of great results, but that it may take
place there must be mutual respect and faith in one ano-
ther on the part of both, and there must be a willingness
to risk and venture capital on the part of the Indian of
which at present there are few signs,

11
EXPERT ASSISTANCE

A FAIRLY intimate acquaintance with what has been

going on during the last few years in connection with
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industrial development in the South of India leads me to
the conclusion that, whilst the average educated Indian has
very little faith in Joint Stock enterprise, the Lord has
given him a good conceit of himself and he is willing to
risk his money fairly freely in undertakings of which he
has very little practical experience, provided he is able to
retain complete control of the expenditure. No doubt,
in many cases, these not infrequently weird ventures are
the outcome of family pressure and are designed to assist
a son or nephew who has not succeeded in carrying off
any of the prizes which fall to the lot of those who do well
in schools and colleges. Several interesting instances
have come to my notice where comparatively wealthy
fathers have started their sons is some kind of practical
business without first giving these sons a sufficient train-
ing to ensure a fair prospect of successful result. Too late
they have learnt that their own experience, gefuera]ly in 'the
legal profession, has availed them but little in supplymg
the deficiencies of their incompetent relatives, For obvi.
ous reasons details of these failures cannot be given and 1
allude to them chiefly because, if, at the inception of these
schemes, disinterested expert advice had been obtai'ned,
many of them would have been worked on different lines.

It is true there is great difficulty in getting any such
expert assistancelas there are no consulting fmgmeers practi-
sing in this Presidency and the few technical experts,'out--
side Government service, are in the employ of private
firms who naturally do not allow them to take up work
on their own account. The experience of the Department
of Industries in connection with such matters may be worth
recounting, especially in view of the fact that is opera-
tions in this direction have received the approval of ?he
Secretary of State, and the Madras Government are dqnng
what they can to provide a staff of experts whose services
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will bé available to those who want them. During the last
few years applications have been made to me for
assistance in a great variety of ways and not the
least useful result of these applications has been that
I have succeeded in inducing some would-be pion«
eers to drop their projects and save their money. It
is chiefly in connection with the development of lift irri-
gation by mechanical means that, in the Department of
Industries, we have been able to render positive assistance
to alarge number of people. At the beginning advice
was gratuitously given to all who sought it, and the work
of supervising the erection of installations was undertaken
free of charge. Two years ago the experimental stage was
considered to have been pissed through and Government
sanctioned the levying of fees of a very moderate character
from - those who sought the advice or benefited by the
experience of the trained staff of mechanical assistants who
had been gradually got together to deal with this branch
of our work. The fees which may be levied do not cover
much more than 10 per cent. of the cost of the work,
but their effect has been remarkable. To avoid paying
these fees ryots dispense with the advice of this department,
purchase their machinery from commercial agents who
have no practical knowledge of its working, and usually pro-
cure the service of second rate mechanics out of employment
to erect it. The results may be described as invariably
unsatisfactory and we are frequently called in asa last
resort to make the best of a bad job. The extent to which
this is going on may be gauged by the fact that in 1909-
10, whilst 33 installations were set up by the Department,
no less than 28 were started without its aid. In afew of
these cases the work was done by competent engineers
connected with European firms and to such instances my
remarks do not apply.
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een studying how to get at what-
- For iyea;fs ;led::gv:o:nd watei there may be an(.l ha,vg
eavon };d at least to keep abreast of progress in-me-
endeavc;ull:ft'n water. The design and erection of some
300 o linl gplants has enabled us to‘accun.lulate val.ua-
f;(l)e0 S:;:fiengce, but, to savea fe.w rupees whilst sien(‘l,:;i
thousands, this is put on one side fmd tl_le ﬁ;:er;] ::] ise
and pound foolish cultivator pu.ts himself in the
ignorant mechanic or a plausmle- salesman.
- lg\‘;\;;th what results the publication of a few ex?mples
may serve some useful purpos.e. . But beforfe domén::
I must explain that, in designing pumping tp i é
our object all through has bc?en to reduce (;'ﬁ’
lowest possible figure the -ultimate cost of li _mg
s:ater. To achieve this the engine‘ must worlk og
liquid fuel which is roughly half the price of kerg:me Oo
or if a gas plant is installed, charcoal must be rea;ox y ;::) n.
curable at a reasonable price—usually about Rs, 0 a .ﬂ;
the engine must be of sound cons.truchon wi
:E:Eing parts that can be easily ' renewed ; it .mustd !:;ei:o ::
i design and reliable in action. 1f these condi .
o f rable the repair bill will be heavy, break-
e avount and a skilled attendant will be necessafy
:1: :;:f:: ?:;ning and that means that he must be paid

et 'I‘f:f:;;g to the pump for lifting the water, it must be

" of a suitable type for the work it has to do. It must pos-
o

: i be so constructed thatit will
e hlti; ; iﬁﬁ(f:ecrll:;s ::‘ : high speed without any atten-
r.un for 204 eaking of. There are many pumps on the
o worﬁf Sg for various conditions of work, and.in many
market sulfe i h:efﬁciency is a matter of no great moment,
cases a very G ose pump will be running 10 or 12

wh . R
.:ut to thed?;)t:)r for even. longer hours, efficiency is of
ours a
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considerable importance. Now, there are pumps on the
market which will do 50 per cent. more useful work
than others with the same expenditure of engine power.
Naturally these pumps are more expensive, but a smaller
engine can be used to drive them and what is saved in the
cost of the engine frequently more than compensates for
the extra cost of the pump, so that, with the better pump
the actual capital outlay is even slightly less and the
working costs, in respect of fuel, permanently smaller,
Between the brake horse-power of the engine and the
useful work to be obtained from the pump, a certain ratio
should exist, departure from which means either trouble
in working or waste of capital outlay. Lastly, the varying
conditions as to volume of water supply and level from
which ithas to be raised at different times of the year
materially affect the choice of the pump and the general
design of the installation, It may also be mentioned that,
during the last few years, very marked improvements have
been effected in the design and construction of both
engines and pumps, and patents soon get out of date. The
Indian ryot is a suitable victim on whom to dump the
machinery unsaleable in a more intelligent market and,
naturally, stock of this description is readily sold at
greatly reduced rates. Till the expiry of the patents on the
Hornsby-Ackroyd engine, save for the competition of the

Diesel engine in larger sizes, it enjoyed an absolute .

monopoly of the market for engines working with
liquid fuel. Numerous other types of engines did very
well with kerosine oil, but, in most cases, their manu-
facture was given up directly the master patent of the
Hornsby Engine expired. Not a few of these old fashion-
ed engines have been sold in India and they are working
ina perfectly satisfactory manner, save that they cost
their unfortunate owners thrice as much for fuel as is
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really necessary to generate the same amount of power.
Obviously, some technical knowledge and pfachcal ex-
;erience is needed to steer clear of all these pltfalls, and
that they have not yet been avoided the following cases
will demonstrate :—

1. In the early days of irrigation by pumping a ryot
purchased an engine and pump which would only work
on kerosine oil and frequently got out of order. When
asked his reason for purchasing the plant he produced a
number of illustrated catalogues and stated that his choice
was determined by the superior character of theillustrations
and printing of the catalogue.

2. A Hornsby Oil Engine was purchased in Calcutta
and its erection entrusted to « local blacksmith, The
work was not satisfactorily carried out and one of my
Supervisors was asked to put it right. Whilst inspecting
the running of the engine the fly-wheel burst and killed
the unfortunate man,

3. For one ryot on the Kollair Lake we installed a 16
B. H. P. engine and a 10" pump. For a similar scht?me
another man independently purchased a 24 B.H.P. engine,
which would only run on Kkerosine oil, and an 8’ pump,
with the result that he pays three times as xpuch to lift h{s
water. An even worse case in the same‘ nexghbiourhood is
the employment of a 32 B. H. P, engine to d'rxve a p.ump
for which a 12 horse-power engine would be is sufficient,

4. An enterprising Zamindar, who ought to have
known better, purchased on his own z}ccount a24 B'.H.P‘
engine and a 10" pump. The engine is not of a satisfac-
tory type and is of nearly three timgs thfe power necessary
to drive the pump on the lift on which 1t‘ will be worked,
When the mistake was pointed out to him he promptly
paid the departmental fees lest, in the erection of the
machinery, worse €rrors might be made,
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9. In one case I inspected a factory which could
have easily been driven by a small oil engine. To do the
work I found installed a large portable steam engine of an
expensive type with the wheels bedded in a mass of
concrete. The capital outlay involved in this case must
have been at least four times as much as was necessary
and the working expenses increased in about the same
proportion. I need hardly say that at the present time
the factory is closed and the owners have probably lost
all the capital they have invested.

6. There are a2 number of engines offered for sale in
the Madras market which are qQuite unsuited to ryots’
requirgments, but because they are cheap they have been
largely purchased and it has come to our knowledge that
many of them are already worn out and in least two
instances we have replaced them by new engines.

7. In a number of cases existing installations erected
by this department have been copied, but the work has
been entrusted to inexperienced men with very unsatis-
factory results and the owners have finally had ta appeal
to this department to re-erect their plant in a suitable
manner. :

Experientia docet, and I am glad to say that at the
present time there seems to be less inclination to avoid
paying deparmental fees and it is possible that this out-
burst of independence will prove a temporary phase in
the development of South Indian industries. It will, 1
think, be our policy to increase fees till ultima\.tely tpey
fully cover the cost of the work done, as our main .ob]e.ct
is to develop a healthy state of industrial enterprise in
which it will be possible for qualified experts to make a
living, How long it will be necessary for Government to
nurse this particular form of enterprise, it is impossible to
say; but unquestionably it may be taken as certain that
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State assistance will be withdrawn as soon as it can be
safely left to private effort. In the initnal- stages of any new
development in this country, it is essential that private en-
terprise should be able to comt.nand competent. expert
advice so that thelittle capital available should be invested
to the best possible advantage. '

I have purposely drawn my illustrations f'rom the
operations of the Pumping l?epartr?ent, but xt‘ would
be equally possible to furnish qu{te as glarmg ex-
amples of waste of money in other directions. Failures
due to incompetence are dotted all over the country and
each serves as a deterrent to other people. When, ?ww-
ever, a certain amount of success has been achieved
through careful adaptations 6f means to ends, over-confi-
dence is sure to establish itself and the services of the ex-
pert are dispensed with, to save a little money or gratify
the vaulting ambitions of incompetent amateurs, It is
remarkable that in commercial and industrial matters the
value of expert assistance should not be recognised
because in legal matters it is very different. l\.Iot
uncommonly the would be purcha§er of an .engme
and pump employs the services of a vakil to interview me
and explain the situation. It is quite unnecessary; but such
is the force of habit that he thinks he will be better serv-
ed thereby. If a similar frame.of min'd could -be dev'e.
loped in respect to expert technical assnsfance, industrial
progress would undoubtedly be morerapid. The consul.t.
ing engineer and the technical' exper? cannot obtaxfx
enough practice at present in this Pre51dency. to make it
worth their while to start in business and.there isno d'oubt
that the absence of these specialists seno.usly handxc'fxps
private effort. The Bureau of Industrial Information
to the establishment of which Lord Morley has accord-
ed his sanction will, to some extent, supply the

21
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‘deficiency and it might be further met by allowing the
technical experts of Government in the Education
Department to engage in a limited amount of private
practice. There is a precedent for this in the case
of the Medical Department, and in the Indian Institute of
Science it has been expressly stipulated that the pro-
fessors of the staff should, within certain limits, be allowed
to engage in work on their own account. It is perfectly
easy to frame rules to prevent any undue development of
private work to the neglect of public duties, but the main
argument in favour of this policy is that its adoption must
necessarily render the work of the teacher more practical,
A Medical College staffed by officers, who never went
inside a hospital or visited p;ivate patients, would be con-
sidered a strange anomaly, but Engineering Colleges and
Technical Schools are usually in this position. In some
cases, their officers have no practical experience of en-
" gineering work in this country and, however able they
may be, it necessarily follows that their teaching must lack
that living interest which only profound practical exper-
ence can impart,
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CHAPTER VI

CHROME TANNING,*
I

~ One of the objects of your Association, which has
only recently been formed, is the discussion of econo-
mic questions and the promotion of industrial activity.
As an association it is, of course, only possible for you
to take an indirect part in the development of commercial
enterprise ; but in view of the conditions which prevail in
this Presidency, I think that, if your efforts are made on
proper lines, you may be able to do a very large amount
of valuable work.
For many years past the indigenous industries of this
country have been going from bad to worse and noth.
ing has been done to arrest their decadence. At the same
ime a new lIndia has been growing up, characterised by
great industrial activity, but in its creation you have only
borne a very subordinate part. Great industries are springing
up in India and large amounts of capital are profitably in.

’ vested in them, but your share is insignificant, The cotton

spinning industry of Bombay is mainly in the hands
of Parsis. The jute trade of Bengal, the leather trades of
Cawnpore, and the great planting industries of Assam and
Southern India are entirely financed anad controlled by
Englishmen. 1am not gomg to trouble you with ﬁgures

* An address to the South Indian Assoemtion, 1905
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showing the vast amount of capital which has been sunk
in Indiain the magnificent system of railways andin the

perhaps still more wonderful irrigtaion works, but you all

know it is very large and that the bulk of it has come from
Europe. India is growing richer day by day, and 1 think,
no unbiassed mind can reject the evidence that through-
out the length and the breadth of the land the people are
on the whole, more prosperous and well-to-do .than
they were. Buttheir progress is slow, so very slow that
compared with Western nations the increase in material
prosperity seems to be almost negligible. The reason
for this is entirely due to your own peculiar
mental attitude, which in being unable to shake off the
customs and habits engendered by the necessities of other
times, displays a singular want of elasticity. When life
and property were very insecure there wasa great deal of
common-sense in investing one’s wealth in readily porta-
ble forms; but the habit of hoarding which was then
advisable is now simply utter foolishness, It has been
computed by authorities, who are supposed to know, that
no less than 550 millions sterling or over 800 crores of
rupees are at present lying idle in thiscountry. Whether
these figures are strictly accurate or not, matters little,
We all know that the total amount is a very large one and
some of us are equally certain that, if we could induce you
to bring forth your hoards and put them into circulation,
the result for India would be very striking. Those of you
who are mathematicians will understand me when I say
that whilst the Western countries are accumulating wealth
with a full knowledge of the laws of compound interest,
you are not even investing your hard earned savings so as
to obtain simple interest upon them. Everywhere we hear
the cry that it is only capital that is wanted to develope
Indiaand everywhere we see the people of the country
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burying their capital in the ground or hoarding it in
strong boxes.

®*  Now ]I takeit that one of the most important func-
tions of your association is to spread abroad new ideas
on this subject and do all you can to combat your
national weakness. The vast industrial and commercial *
transactions of modern times are based upon a gigantic
system of credit and, where credit is most easily obtainable
there progress is greatest. In India credit is at a very low ebb
and there is no movement at the present day calculated to
confer greater advantages on the people of India than that
in favour of the establishment of Agricultural Banks, which
if they are successful, will add enormously to the credit of
the cultivating classes and in ar’ equal degree diminish the
tyranny of the money-lender. When money can be readily
obtained at reasonable rates of interest the trade of the
sowcar will disappear and the money, which now accumu-
lates in his hands, will have to find other spheres of em-
ployment and you will, probably, be content to invest it
in some industrial enterprise yielding you a steady return
of from 5 to 10 per cent. Some of you invest money in
land and consider yourselves lucky if it yields 3 or 4 per
cent. The ownership of land, which other people want,
confers a sense of power and flatter one’s vanity and these
pleasing sensations are part of the return which you get
on your investments. If you could only be induced to
look at industrial enterprise in the same light, it would be
an important step in the right direction. .It.would .be well
if you could beinduced to invest money in industrial un-
dertakings and if, to the direct return in 'the .shape of
dividends, you could add a sense of satnsfact.lon at the
thought of your enterprise and how much it means
those to whom it gives employment, things would be

greatly better than they are.
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y 1 am induced to make these remarks, because
my work is almost entirely confined to the improve-

ment of the indigenous industries of the country and

in no matter what direction I turn, I find that to
put things on a better footing, capital is required, and if
"Yyou are to benefit by the improvements, you must supply
the capital. Hitherto my experience has not been encour-
aging. Nearly seven years ago we started, in the School of
Arts, to work in aluminium instead of brass and copper’
with the object of introducing a new metal to the
metal workers of this country to enable them to preserve
that part of their business which was threatened with
extinction by the competition of imported aluminium
wares. From the outset’we were very successful and
made not a few efforts to induce native capitalists to
take up what seemed likely to prove a very profitable
business, but there was absolulely no response and
eventually it was a certain number of enterprising
Englishmen who thought it would pay them to take up
and carry on the industry which had been pioneered
through its infant stages by Government. I think | am
not very far wrongin saying that the shares of the Indian
Aluminium Company are mainly held by Europeans and
that the profits of this industry go into their pockets, Of
course, employment is found for a considerable number
of artizans and the industry benefits the country generally,
in exactly the same way as do those bigger industries to
which I have already referred. But 3 good opportunity
has been lost to found a native joint-stock enterprise as
the success of the Company in native hands would have
been a most encouraging and valuable object-lesson,
During the last 60 years a most important export trade
has been built up in hides and skin amounting in value at
the present time to an average of about 10 crores of rupees
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ayear., Madras and Calcutt;\ are the two great centres of
{s'ex.port trade ; but whilst the exports from Calcutta
almost entirely consist of raw hides and skins, those sent

out from Madras, till quite recently were invariably partly

manufactured leather. Of late years Bombay has claifn-
ed a not unimportant share in the trade and .Wlt.h
its great natural advantages as a port of shipment it Is

likely that the trade there will grow, partially by natu-

ral development and partly at the expense of other export-
ing centres, The annual value of the exports fr?m
Madras varies between 24 and 3 crores of rupees. Durfng
the last 10 or 15 years the volume of businc?ss passing
through Madras has not materially incre.ased in amou.nt,
owing probably to the fact that the limit of production
of the Presidency has been reached, but the value.of
the business transacted has increased by fully one-third
owing to the rise in prices in the m,a'\rkets 'of
Europe and America. Itis not my purpose 'thns.even§ng
to enter into any detailed account of the tfmmng 'mdustry
in this Presidency. Those of you who wish for informa-
tion on this point will find all that I have t.)eerf able to.
gathe-r in a Monograph on Tanning and working in leat‘hex
in the Madras Presidency, which has recently been pub!lsh-
ed by the Madras Government. What I want to c?o is to
draw your attention to the remarkable change which l.1as
come over the leather trade throughout the u{orld owgng
to the introduction of a new system of tanning, whxf:h
prbduces a leather in some respects so very much superior
to that we have always been accustomed to. In this ne.w
process certain salts of chromium take the place of tannin
and the resulting material possesses some very reninarkable
propefties. The production of vegetable le:;uther is a long
and tedious operations which, when carried out in t.he
moé_t perfect manner possible, as in the case of thick
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hides from which, what is known assole leather, is produc-
ed, requires from a year to 18 months. Chrome tanning
is a very much more rapid process and even the thickest
hides seldom require more than a week for their complete
conversion into leather. The leather exported from India
has hiherto been sent away in an unfinished condition and
the dressing of the skins or the currying of the hides is
completed in the importing countries. Now with chrome
leather it has been found necessary to proceed with
the finishing processes immediately after the material
is taken from the tanning bath. The reason for this is
that chrome leather when once dried can never be pro-
perly wetted again,

In the United States of America there has always been
a very considerable demand for Madras tanned goat
skins but the growing popularity of the chrome tanning
in that country and in Europe has led to the abandonment
of Madras tanned goat skins in favour of raw or pickled
skins, To the tanning trade of this Presidency the result
has been somewhat in the nature of a disaster, as a very
large percentage of the skins,which formerly passed through
the Madras tanneries, now leave the country without any
treatment except that necessary to preserve them in good
condition,

Two years ago I was asked by the Madras Government
to enquire into the state of the tanning trade in this Presi-
dency and to ascertain whether the intervention of Govern-
ment in any way would be of advantage to the tra.de.
My report was naturally based upon the information which
was kindly furnished to me by those interested in the trade
in Madras; and it was to the effect that whilst the
peculiar properties of chrome tanned leather require
that the finishing and dressing processes should follow
in unbroken continuity on those of the tanning, the
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fiscal regulations of foréign Governments rendered it
impossible to export to them finished leather or dressed
skins. In the course of my enquiries [ found that some
attempts had been made to produce chrome l.eather in
this country, but solely with the view of exporting I-t abroad.
They had ended in failure and the failure was attnbutec! to
the unsuitability of the Indian climate for chrome tanning
and to the non-existence of skilled labour such as i? neces-
sary for the dressing and finishing of leather of the high qua-
lity required in Western markets. From the (?utset I dtfubte.d
very much if there was anything whatever in the chm‘a‘nc
difficulty and I may say at once that subsequent enquiries
both in England and in America, clearly showed tha?t the
hot climate of Southern India was in no way a barrier to
the production of first class chrome tanned leat’her'. Later
on enquiries which I had to make to obtain informa«
tion for the preparation of the Madras Monograph, %o
which 1 have already referred, revealed the fact - _t!xat
there was in India itself an enormously large consumption
of leather and that the great bulk of that leather was of an
exceedingly poor character. It was, therefore, obvious t!xat
though there might be no external market for lndna.n
chrome tanned leather there was undoubtedly a very big
very doors. :
mark;::z:r: :ioceZding further I think I sh.all make the
position clearer by quoting fro.m an American book on
the manufacture of leather \frrntten by Mr. C. T, l?avls,
who describes the characteristics of chrome leather in the

llowing terms i— : ] . -
fo 0&: cfg“-ome leather has special and peculiar qualities

which distinguish it from all other kinds of leather and

these features cause it to be a superior fabric for all the
pdrposes for which leather is used. It has o.ftq.an .been
stated.that chrome leather is water proof, but this is not a
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Rroper term to use in connection with it, it should more
properly be called non-absorbent, All kinds of leathgr
produced with tannin absord water readily, like a sponge,
while chrome leather does not absorb water but resists it
or sheds it, like the feathers of a duck. In fact it is a
difficult matter to thoroughly wet chrome leather when
itis once dry. Again, water andair are the agencies

innature which promote decomposition and  decay,

and as tanning and hide substances are both organic
materials, and when combined as is the case in bark
tanned leather, and subjected to the process of wetting
and drying, such leather will eventually but surely
deteriorate and become rotten. Chrome leather, on the
other hand, being a combination of an inorganic material
with the hide substince and subjected to the same
process of wetting and drying, shows no effect what-
ever. In fact the oftener chrome leather is wet and dried
the softer and more flexible it becomes. Even subjecting
it to boiling water apparently has no effect upon it, while
any sort of leather produced with tannin and placed in
boiling water is utterly destroyed. Moreover chrome lea-
ther is of much lighter weight than bark leather and this is
decided advantage for almost all purposes for which leather
is used.” :

Compared with European ‘countries the consumption
of leather per head of the population is comparatively
small, but in the aggregate, nearly three hundred million
people being concerned, it is enormously large, and it is
probable that the value of the leather used in India exceeds
the value of the exports of hides and skins both in the raw
and manufactured states. No statistics are available on
the subject and only the roughest possible guesses can be
made., From the Census returns of 1901 it appears that
the. total number of people in the Madras Presidency
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who are partially or entirely dependent upon the leather
trades 15 190,000 and of this number nearly 112,000 are
éngaged in the manufacture of boots and shoes and
sandals and 51,000 in the manufacture of water buck-
ets, wellbags, buckets and ghee pots. The amount
of work put into a given quantity of leather by the
chuckler who makes foot gear is very much larger than in
the case of the water bucket maker ; and it would. not be
unfair to assume that the consumption of leather in these
two branches of the trade is approximately equal. - Of
irrigation wells there are in this Presidency .more than
600,000 and though the piccotah is largely used for the
lifting of water from shallow wells, from the majority the
water is baled by means of tnhote., Iron buckets are
almost invariably used with piccotahs but with the mhote
the leather kavalai is practically universal. The -buckets
hold from 10 to 50 gallons of water and are generally
made from fairly well tanned cow hides, though for very
large buckets buffalo hides are sometimes used. The
bucket is roughly semi-cylindrical in shape and suspended
from an iron ring. At the bottom is a hole about 9
inches in diameter which leads to the discharge pipe,
2 leather tube 4 to 6 feet long, the open end of which is
attached to a rope. With the method of working you are
all completely familiar and to what [ would draw your at-
tention is the very hard treatment which the leather receives
in the hands of the ryot ; alternately wet and dry. and
seldom or never greased the leather perishes rapidly and,
where the bucket is used every day, its life is seldom more
than six months and during the latter part of that time it
requires frequent repair, which is a source of much annoy-
ance to the ryot as he is entirely in the hands of the
chuckler, It would, probably, be a fair assumption to
make that. the life of a kavalai does not average more
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than a year; and that throughout the Presidency fully one

million hides per annum are unsed for these purposes. The

value of a tanned hideis from 3 to 4 rupees and the
kavalai complete will cost the ryot from 6 to 9 rupees.
The expenditure, therefore, on water buckets, including
repairs,can hardly be less than 40 lakhs of rupees per
annum,

From Mr. Davis's description of the properties of
chrome leather I think you will agree with me that chrome
tanned leather is an eminently suitable material for the
manufacture of these buckets. During the last 12 months
we have manufactured and sold a considerable num-
ber of them and from enquiries which have been
recently made 1 learn that the majority of the pur-
chasers are well pleased with them, but I must also
admit that in some instances the results have not been
satisfactory. 1 mention this, because I wish youto be in
full possession of the facts, and because it gives me an
opportunity of explaining the unsatisfactory results which
have in some instances been obtained. When we first
commenced operations we had no practical knowledge
of chrome tanning and our earliest attempts' at the
manufacture of chrome leather were accompanied by
a considerable number of failures. In some cases the
leather produced was apparently perfectly good but
unfortunately we neglected to neutralise the acid which was
left in it, and it is the presence of thisacid which,at the time
escaped notice, which has been the cause of some of the
failures which I have brought to your notice, Now that
we are aware of the importance of completely neutralising
any acid that may be left in the leather after tanning we
take good care that thisis done. The leather water-buckets,
now made, are completely free from this defect and
I have not the slightest doubt they will prove considerably
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more durable than the country tanned water-buckets
which we hope to supplant. It would perha.ps be rash to
*make any estimate as to how much longer !xfe a chrome
tanned bucket is likely to have, since sufficient time has
not yét elapsed for any bucket of well made chro'me
leather to wear out. But from a variety of data which
I have in my possession I think we may safe}y
count on one chrome leather bucket outlastxng at least
two of the ordinary tanned kavalais. Supposing then
that chrome tanned leather were universally employed for
kavalais, one-half the number of hides now used would»
suffice for the present requiremeats of the ryots. If our
estimate that one million hides per annum are used for
kavalais is correct, the use of chroTne-tanne.d lez.tther
would mean a saving of 5,00,000 hides, whlc‘h if we
value in their raw state at only Rs. 3 each, will mean
an annual saving of at least 15 lakhs of rupees. The:e
hides will be available for tanning for the export :ra €
and when sent down to Madras would swell the volume
of the exports from this Presidency by probably mon.'e‘
lakhs of rupees. -

tham'lt“;:::rtlg:rhnicaul details of the chrome t.ann.ing.processes
it is not necessary to describe. but it is m'xportant
that 1 should give you some idea of the de'eren?e
between the old and the new methoc.is of tanning, in
order that you may form some - notion of the rela-
tive costs of production of chrome-tanned gnd veget;
able-tanned leather. In the ﬁr§t place -the ct?st o
the raw material, namely the hides or skins, will ll:e
the same whatever process is et?aplo.ye.d. Secondly, :h e

aration of the pelt for tanningis m.b.oth cases the
prep . only with chrome tanned leather it is necessary to
:n:c;rzncireful about the complete elimination of the

lime when the preliminary processes are complete,
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In the experiments now being carried on at the
School of Arts, all this work is done for us by native
tanners outside the Municipal limits, and the pelts, ready*
for tanning, are pickled in a solution of alum and salt,
which prevents decomposition and enables us to deal
with them at our leisure.

The tanning solution is made by dissolving chrome
alum in water and adding to it washing soda in certain
definite proportions. This causes the rapid evolution of
carbonic acid gas and it is necessary to constantly stir
the mixture. To this solution common saltis added, in
order to swell the pelt and enable the tanning liquors to
operate rapidly. The tanning process may either be carri-
ed on in vats in which the pelts are suspended, or, as is the
practice in the School of Arts, in rotating drums, which
enable us to keep the pelts in constant motion in the tan-
ning liquor.

Sheep skins are usually tanned in 3 or 4 hours, goat
skinsin 5 or 6 hours, raw cow hides in 24 hours, and
very heavy buffalo hides in 7 days. When the goods are
completely tanned they are of a uniform blue colour
throughout the section and, after this is attained, it is ad-
visable to allow them to remain in the bath some little time
longer. They are then removed from the tanning drums
and piled on a table for about 24 hours, to allow the
tanning liquors to thoroughly complete the tanning pro-
cess. After this the pelts, which are now converted into
leather, are well. washed in several changes of water and
are then put into a solution of borax and water to
neutralise any traces of acid which may remain. This
last step is of extreme importance if the leather is to be
of a durable character and careful tests have to be
made to determine that no traces of acid are left,
Further washing with water completes the tanning
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process and the leather is now ready to be dyed or fat-

Jiquored according ‘as it is required for conversion into
finished leather, such as is used for boots and shoes, har-
ness and saddlery, or book binding and upholstery work,
or for such rougher work as the manufacture of piccotah
buckets, kavalais, leather ropes and the commoner forms
of boots, shoes and sandals. The dyeing of chrome lea-
ther require great care and experience to produce uniformly
good results.

" The fat-liquoring by which we introduce a certain
amount of oil into the structure of the leather is a very
simple but a very important operation. Castor oil is
made into a soap by the addition of caustic soda and
to this a certain proportion of castor oil is added and
the mixture dissolved in hot water. This forms acom-
plete emulsion which the leather readily takes up. .Th'e
leather is placed in a drum with the fat liquor and in 20
minutes or half an hour all the oleaginous matter passes
from the water intc the leather. After fat liquoring the
leather is kept in a moist condition all night and next
morning it is sleeked on a stone table and then stretched
out on boards to dry, When this is complete the leather is
rather hard and requires thoroughly staking, whereby it is
rendered very soft and pliable.

From this brief account of the process of chrome
tanning you will see that there is nothing about it that is
expensive and the cost'of producing chrome leather should
only be very slightly more than that of ordinary bark-
tanned leathers, the difference being due to the slightly
greater price which has to be paid for the chemicals as
compared with the tanning bark.

I have now placed before you the salient facts relat-

ing to the manufacture of chrome leather and it only

remains for me to point out what I consider to be the best
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way for you to deal with this industry if you wish to take
active measures to foster it throughout the country, In
the first place, it is necessary to disseminate a knowledgé‘Q
of the properties of chrome leather among the cul-
tivating classes throughout the length and breadth
of the country. Unfortunately, the ryots do not, asa
rule, read newspapers, and ordinary advertisements
are therefore of little use. Many of you own lands your-
selves and have possibly numerous kavalais in use.
For these you can yourselves try the chrome leather
and you can all of you bring it to the notice of
your friends and get them to try it. In this way there will
be created a very considerable demand, which should
rapidly grow far beyond the capacity of the present plant
of the School of Arts. I would suggest to the Committee
of your Association that you should appoint a Sub-
Committee of three of your members to investigate
the facts which I have placed before you, The
Sub-Committee having come to a definile conclusion
might submita report to your General Committee, and if
that report is, as I think, I may fairly anticipate
it will be, a favourable one, it remains for youto con-
sider whether it will be worth while to start a limit-
ed liability company with sufficient capital to carry on
the process in several parts of the Presidency. With
a lakh of rupees, which you might raise by issuing
4,000 shares at 25 rupees each, it would be quite easy for
you to establish at least 4 tanneries in the centres of the
great well cultivation districts such as Bangalore, Vellore,
Dindigul, Coimbatore, Bellary, and Trichinopoly. Local
hides could, at any of these places, be purchased cheaply
and I am sure there would from the outset be a rapid and
growing demand for kavalais and it would also be possible
to arrange to tan hides belonging to the ryots themselves.
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The work in and round Madras and for other parts of
India might still be continued by the authorities in the

School of Arfs, and I think, it is not improbable that Gov-

etnment will be prepared to develop the experimental
tannery now at work and make it a real centre of instruc-
tion for the tanning trade of this country. Into the details
of what we might do at present thisis hardly a convenient
time to enter but I think if you will actively co-operate in
the work we have done, thereisa fine field of usefulness .
for a tanning school in Madras.

~ The imports of manufactured leather, notwithstanding
of the great tanneries at Cawnpore, still amount to a very
considerable sum and by the proper application of energy
and skill it should be possible to capture a very large
proportion of this trade in finished leather goods. The
initial work of training the labour may well be under-
taken by a2 Government Institution and, Ithink, that it
is highly probable that Government would be prepared
to find the funds necessary, if they were assured that
there isan energetic and capable native public ready
10 and turn to advantage the work of the school.

Il
Hipes and skins, either in their raw condition or
ned, form important items in the export trade
of India. Fluctuating from year fo year and dependent
to some extent upon the character of the season, they have
for some years past averaged about 9 crores of rupees in
value, but last year # stimulated by the high prices
obtainable in Europe and America the value of the trade
rose to nearly 14 crores of roPpees and in the list of exports:
arranged in the order of their importance they have now
reached the fourth place. The great bulk of the trade is

to take up a

lightly tan

* 1906.
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‘done in the raw material and is mainly from the three
Presidency ports of Calcutta, Bombay and Madras.

The Calcutta trade is entirely in raw hides and skins,

the Bombay irade includes a considerable percentage
of. tanned hides and skins, whilst in Madras only
tanned hides are exported and in the skin trade nearly
two-thirds of the value of the exports are in the tanned
condition. Upto the year 1898 there was no export of raw
material from Madras, and although now in the skin trade
it amounts to nearly 40 per cent. it has not grown so
rapidly as was anticipated some four or five years ago.
The demand for leather throughout the world seems
to be rapidly increasing and,being in excess of the supply,
prices have had an upwardrtendency for many years past.
Excluding the great stock raising countries, such as the
Australian Commonwealth and the Argentine Republic,
India is one of the few countries which on account of its
poverty is still able to export a very large proportion of
the hides and skins which it produces. The external trade
has risen to nearly 14 crores of rupees, but it is impos-
sible to even roughly estimate the value of the internal
consumption. Possibly its value is as great or greater
than that of the external trade and there is evidence that
it is steadily rising. Indian skins are of good quality, but
with few exceptions the hides are inferior and itis impossi-
ble to obtain a first-class manufactured product from them.
Cawnpore is the centre of the modern leather trade and
Borabay, on a smaller scale, produces leather in no way
inferior. This industry has grown up under the stimulus
of demands from the Military Department and its flourish-
ing condition to-dayis due not ounly to the expansion
of military requirements but also to indents from other
Government departments which in the aggregate require
considerable supplies of leather goods, In recent years
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an internal demand has grown up for cheap machine-
made boots and shoes and it is probable that -the
Qwadeshi movement, especially in Bengal, ha§ benefit-
ted local manufacturers of such goods.. Excluding boot‘s‘
and shoes, the value of which is not gx‘ven separately, the
trade returns show that from 25 to '.-30 lakhs.of rupees
worth of leather or leather goods are imported 11.1to India
yearly. The bulk of this trade 1s probabl.y in dressed
<kins for book-binding and upholstery work, in high class
Jeather for belting and machinery and to some extent in
fancy leather goods. 1t is hardly probable‘ that the whole
of this not inconsiderable import business cou}d be
captured by native manufa.cturers, bat there 1s no
reason, except want of enterprise on thg part of th.e manu-
facturers, why India should nobproduce dressejd skins qual
in quality to any made in Europe and Afnenca. | |
The bulk of the leather used in the .country
is very poor staff and the methods' of tanning are
so crude that vast quantities (?f fairly good h‘flg?
are converted into most inferior lea.ther. ».'.I‘hev inte
efficiency of the indigenous tannery 1S ngtonops«an@
in the aggregate the annual waste of_ material amqunts
um which can only be estitnated in crores of rxlxpeesf
tl;)oa:)tss and shoes, sandals, harness, mussacksf pacc?lx bags
and bags for lifting water from .weHs fo'r 1rr.xgat10n ?\re
the chief articles for which the fnfer_lor cq}mtry
e in large demand. No information is available
ll‘e(:agt:rec;-i::g this native business. The.village‘ chucklerl V‘(’las
i arid leather worker, but in t-he South of n 'm
bothanner ° tanneries which have sprung up
at any rate, (e U0 L and skins available for
, . ith the surplus hides an 1 '
for dealing »w also secured 2 good ‘deal of his
the export trade, haV?Y t he is by no means extinct and the
business a8 3 tanner'. ; ¢ o trade "t the last two years
enormous increase 1t the exp
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indicates the probability that there is still a good deal of
valuable material to be rescued from his primitive methods
of treatment. In one direction due to the increas€
in the number of wells used for irrigation from which
the water is drawn by mhotes there has certainly
been an enormous expansicn in the local demand for
leather. All over India the mhote or charsa is a familiar
object and every year millions of good hides are conver-
ted into bad leather for these water lifting appliances.
The material is not altogether suited for the work and in
constant use waler bags have but a comparatively short
life. If anything could be done to improve the quality of
the leather and render it more durable it would be con-
ferring a very substantia! boon upon the ryot and, in
proportion to the improvement, there would be set free a
corresponding number of hides for export. The increas-
ing demand for leather in India is due to a rise in the
standard of living of the people and sooner or later it
will affect the export trade unless, in the meantime, the
available supplies of raw material are treated with greater
respect and converted into betler and more durable
leather than at present.

The mhote in good working order, and with a water
bag the capacity of which is properly proportioned to the
weight of the bullocks, is an extremely efficient method
of lifting water when only animal power can be employed,
but the normal condition of the ryot’s mbhote is far from
satisfactory as the bag soon becomes brittle and tears and
the rents are badly patched and fully a third of the water
which is lifted from the well falls back into it before the
bag is emptied. In the matter of repairs the ryot is entirely
in the hands of the village chuckler and if he could be
supplied with a better material than the common country
leather, there is but litile doubt that as soon as he becomes
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practically acquainted with its advantages, he will readily
adopt it, even though it costs considerably more. In the
South of India the piccotah with an iron bucket is almost
universally employed in the Coast Districts where the
water-bearing sands are not more than 12 or 15 feet from
the surface and not a few mhotes, in use in brick wells are of
composite construction, sheet iron being used for the bag
and leather only for the trunk. With care such mhotes are
satisfactory, but they are easily damaged and difficult to
repair. In many districts, the irrigation wells are large holes
sunk into the rockand in practice it has been found that the
leather bag is superior to the iron bucket, as the latter is
easily damaged against the rocky sides. Moreover, they must
be very thin or elsethe weight hecomes excessive and when

very thin they require carefully looking after or they rapid-

ly rust through. From time to time experiments have been

made with various substitutes for leather, but nothing

seems to have caught on and it remains therefore to im-

prove the quality of the leather till a more satisfactory
substitute for it can be found.

With these facts very forcibly impressed upon me
whilst conducting a series of experiments on various
types of water-lift in Southern India it was only natural,
when I learnt of chrome leather and the very slight
action which water has upon it, to experiment with it and
ascertain whether it was feasible or not to manufacture
the leather in the country. The practical tanners of
Madras, whom I consulted in the matter, were unanimous-
ly of opinion that, owing to the climate, chrome tann-
ing would be a failure. They had made experiments
themselves and their experiments led to nothing because
their object in view was to produce a material suitable for
vexport. That was not the way I looked at the matter atall
and it seemed to me that though it might be impracticable
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to manufacture chrome leather or glacé kid which would
find a market in Europe or America, yet it might be

possible to produce in India chrome leather suited to"

Indian requirements. Accordingly the Government of
Madras were addressed on the subject and a sum of

Rs. 2,000 was placed at my disposal for experiments

on the lines which I indicated, the main object be-
ing to produce a chrome tanned leather suitable
for use in well irrigation. I had no previous know-
ledge of leather manufacture and naturally began
working on a small scale, {ried many experiments and
met with not a few failures, but ultimately was able
to demonstrate the practicability of the orginal idea, That
was probably the easiest. part of the work as much
assistance was obtained from such books as Procter’s
“Principles of Leather Manufacture” and in working
out the local Indian problem the Secretary of State for
India permitted me to enlist the services of a first-class
English expert. The first stage has been accomplished and
the more difficult matter of persuading the people of this
country to give Indian chrome leather a fair trial is now
engaging attention. .

We can manufacture chrome leather good enough’
for most purposes and the experience of the last two.

years has shown that the original anticipations of its.

superiority have been fully justified. The price list of

our manufactures, which we bave issued recently, con-:

tains a large number of favourable testimonials from
people who have used it, but still the demand for chrome

leather is small when compared with the enormous con-'

sumption of leather and only very slowly do sales increase,
Nevertheless we are making progress and have now some
sort of assurance that ultimately the chrome proéesses of
manufacture will supersede the crude and  wasteful me-
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thods of the chuckler. Many hundreds of water buckets
have been manufactured and brought into use in all parts
of India and the general concensus of opinion of those
who have used them is that the material is superior to
ordinary country leather and the life of a bucket is very
much longer. As will be seen later on there is no great
difference in the cost of manufacturing leather by the two
processes, though naturally in an experimental tannery
like that attached to the School of Arts in Madras the cost
of making chrome leather is heavier than it would be in a
large tannery doing a big trade. If bark tanned leather
were made under similar conditions, the cost of doing so
will be much greater than it is in an ordinary native
tannery. .

Having produced chrome leather situable for water
bags, or kavalais as they are locally known, it-was natural
to experiment with the leather in other directions and
boots and shoes, sandals, harness and a great variety of
miscellaneous articles have been made from it. The
natura] colour of the leather is a pale lavender blue which
is almost white when the leather is made in weak solu-
tions. . The colour is notat all displeasing and a good
deal of it is worked up in the undyed condition, especially
for harness in Madras. Usually however, after the leather
is tanned, it has to be dyed and black leather and several
shades of brown leather are regularly manufactured.
Experiments also have been made in tanoing skins and
pf_eparing glacé kid and though it must be confessed that
our productions are not equal in finish to those imported,
they have proved serviceable enough and being much
cheaper have found a ready sale. So far our work has
been done almost entirely without the aid of machinery.
and now it is under contemplation to establish a separate
tannery in the neighbourhood of Madras and to undertake
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the manufacture of leather on a much larger scale. The
plans for the new tannery have been prepared and include
the installation of a fairly complete set of modern leather-
dressing machinery. It will then be possible to do much
better work and ultimately we hope to be able to
materially displace the leather imported from Europe and
America.

Characteristics of Chrome Leather—~1 do not pro-
pose to discuss these at any length, but it may be
well to briefly draw attention to some of the more
important points in which it differs from ordinary
leather. In the first place, from a given weight of hide sub-
stance, the weight of chrome leather produced is consi-
derably less than when it is converted into bark tanned
leather. In the chrome process the hide substance is acted
upon by the chemicals in the tanning bath, but
very little additional weight is gained by absorption,
whereas, as is well known, a very marked increase in weight
is obtained when the ordinary bark tanning processes are
properly conducted. From ten pounds of flint dry hide
the average weight of bark tanned leather produced is
nearly 10 lbs., but the weight of chrome leather will be
not more than 7} Ibs. The ratio is roughly three-fourths.
It therefore follows that buying chrome leather by the
pound the price will always be at least 33 per cent. more
than that of bark tanned leather. Chrome tanned leather
is stronger than bark tanned leather, so much so that the
Joss in weight and decrease in sectional area is actua!ly
accompanied by an increase in the strength, Its cl.nef
physical characteristic is its extreme softness, which
renders it very suitable for boot and shoe uppers, In
many cases, however, stiffness is distinctly desirable,
and such articles as solid leather bags and trunks are
much better made of ordinary leather. Chrome tanned
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leather unless very carefully manufactured tends to stretch
considerably more than bark tanned leather, and for
Certain purposes that is considered a serious disadvantage.
With care it is, however, possible to manufacture
chrome leather which possesses no more stretch than
ordinary leather and which, at the same time, has a
considerably greater tensile strength. Harness made
from the leather turned out in Madras has proved per-
fectly satisfactory, and large quantities of belting are in
use where centrifugal pumps driven by oil-sngines are
lifting water for irrigation, This is very trying work for
belting, and though we have not yet succeeded in produc-
ing an absolutely satisfactory chrome leather belt, yet
those made in Madras are able to hold their own against
the belts formerly used. '

In the manufacture of sole leather the chrome
process yields a material which is extremely durable,
and it has been employed in making up thousands of pair
of boots and sandals. The leather is sufficiently soft to
make it comfortable to the feet, and it possesses a power
of resisting abrasion which has never been approached
by the very best English sole leather. For boots and
shoes it possesses one serious disadvantage due to the fact
that, when wet, the surface becorhes slippery @nd it is not
altogether safe to walk about on chrome tanned soles in
cities which are paved with asphalt or stone flags. This
is 2 matter of no importance in India where pavements are
almost non-existent, and the general suitability of chrome
leather for both soles and uppers is attested by the popul-
arity of Madras chrome leather boots among the planters
of India.

The final property of chrome leather to which I wish
to draw attention is its peculiar behaviour when wetted,
Ordinary leather when wetted and dried becomes hard

24
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and stiff, and if soaked in water for any length of time,
the water becomes turbid due to the solution of some of
the constituents of the leather. On the other hand, chrome
leather when wetted and dried remains quite soft, and
prolonged immersion in water has no effect upon it. If
ordinary leather be boiled, in a few minutes it is practically
destroyed, whereas very little harm is done in the same
time to chrome leather. Chrome leather is in no sense
waterproof, but for practical purposes it is unaffected by
water and is consequently well suited for exposure to the
action of moisture,

Methods of chrome tanning employed in Madras.—
In 1903, under the orders of the Government of India, a
Monograph on Tanning and Working in Leather was
specially prepared in each Province of India and those
who are desirous of information regarding native methods
of tanning will do well to consult these papers.

~In an  addendum to the Madras Monograph a
brief account of the earlier experiments in chrome tanning
is given and in the remainder of this paper I propose to
amplify that note and describe in some detail the actual
methods of working employed in the Chrome Leather
Department.

Hides and skins—The purchase of suitable raw
material has proved to be one of the greatest difficulties
we have had to contend with, as not oaly at the outset
were we inexperienced in regard to the methods of the
trade, but we had little or no knowledge as to what was
best suited for the chrome tanning process. There are a
considerable number of tanneries in the neighbourhood of
Madras, but they mainly deal with coast hides or Calcutta
rejections and it is practically impossible to get suitable
raw material from such stock. We soon found that satis-

*upon those which can be obtain
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be produced from good
e rely almost entirely
ed from the Madras
For a heavier class of hide, the best-o‘f
arness leather, we mainly rely
upon Nellore cow hides, of whichth;the:tc; e\:; l::::o[z‘ebit;
able to get as many as we wante a T ey
prices. For water bags, or kavalais as they oy
.oht cow hides were found to be unsatis

:zlclleg;z;tegn:ive and, light buffs which are usually f;e :,2::
brands and are fairly cheap, havc? proved dto o
suitable, There is a very c.:onszderable em;n fr.om
chrome tanned sole lea'thetrh Whicul;ulzﬁi, tgbl:::illr:sleein o
i heavier than those i :

;lc;(ci:ls::;(l:(:t and there is some difﬁculfy in i(;ttn:,gse 3
sufficient quantity. Buffalo 'hldCS are invarial z used
and in the wet salted condition they may twhetg from
50 to 100 tbs, depending upont thi ;:;l(‘ie;t ;)rfom eR ::gom;

irly large consignment O . .

;())rrcl:re;a;xtyremegly satisfactory in.n.egard_ tg'dpnce, tf)u; r:g
the absence of machinery for splitting the hi ;as lx;vee 0 und
many of them too thick and .they c9uld onl y‘h“wc(;rwn
up by incurring a heavy loss in shaving the lea .,rChzs "
to a suitable thickness. Latterly »_ve h.ave plg] o
dry salted and arsenically cured.hldes 1.11 the a-c";‘he
market and have found them fairly satxsfactml;y. -

demaﬁd for sole leather enables us'n_ow to ma\ee:ce i SZ
large purchases at a time and tpere is in conseque r:) e Lo
difficulty. It is almost impos-snble to 'procure, 50 of. alf
skins but there has been no difficulty in the matter ‘ g !
o e Sk‘rllls;re be convenient to wmention that. a
ver 'Itcoxzzzierable business has developed‘ in tanning
skiZs of wild animals such a8 those of the tiger, panther,

factory chorme leather could. only
hides and latterly for light hides w

slaughter-houses.
which are good enough for h
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bear and various kinds of deer with the hair on,
and_.the results are extremely satisfactory if the skins
arein good condition. The hair is unaffected by the
chrome liquor and the skins when finished possess all
the qualities of a good chrome leather. In a similar way
a good many crocodile hides and a large number of snake
skins, have been tanned, the latter being in great demand
for.the manufacture of fancy articles especially ladies’
- waist belts.  In their natural colour they look very well
an'd can be readily dyed to any required shade. Snake
skins are very plentiful in India but so far as 1 know this
is the first attempt that has ever been made to turn them
to practical account. To obtain good results, the skins
must not be damaged and special care has to be taken in
killing the snakes.

Processes preliminary to tanning—These differ very
little from those ordinarily practised in native tanner-
jes but if good results are to be obtained, it is
necessary {o exercise the greatest possible care at each
stage. The first step is to get the hides back into their
natural condition and free from blood and dirt, The
dried hides require soaking in water for about 24 hours
and when quite soft should be washed in several changes
of water. The green and wet salted hides merely require
to be thoroughly washed, and they are then in a fit condi-
tion ta be put in the lime pits. These are worked. in a
series of four, the first pit containing the oldest lime and
the last pit containing the fresh lime. The hides pass
through the series of pits remaining in each pit about 2%
days, so that the whole liming process lastsabout 10 days.
The operations of unhairing, fleshing and scudding need
not be described here in detail as there is nothing novel
about them. It is most important that whilst the hides
~hould be well plumped up or swollen by the action of
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the lime, this should not be continued long enough to
allow of the lime dissolving any appreciable quantity of
Yhe hide substance. If this is not carefully attended to the
final leather will certainly be unsatisfactory. In the
manufacture of good sole leather this is of the greatest
possible importance, and latterly we have greatly shor-
tened the liming process by the use of sulphide of sodium.

After unhairing the hides are washed in water and
put into a tub of fresh lime where in 24 hours they are
sufficiently ‘plumped to be ready for further treatment.
After scudding it is necessary to remove all traces of
lime from the hides, and to this end, they are thoroughly
washed in water and well trodden over by the coolies.
The last traces of lime are removed by means of lactic
acid of which a solution containing three-quarters of one
per cent, is employed. After being put in the solution, the
hides rapidly lose their plumpness and become very . slip~
pery to touch, To test whether the last traces of lime-are
removed or not, a small piece is cut out of the thickest
portion of the hide and to the cut sucface a drop of a
solution of phenol phthalein in alcoho! is applied. If the
cut surface turns red, it indicates that there is still some
lime left, on the other hand if no colouration is produced
it may be faken that the hide has been sufficiently de-
limed. Every hide is tested in this way and as soon as it
passes the test is removed from the lactic acid bath and
well washed in clean water.,

Pickling—The next operation through which the
hides must pass is that of pickling which gives a preli-
minary alum tannage to the surface of the hides and thus
prevents to a large extent the formation of a drawn grain
when the hides are finally tanned, For the pickling solution
6 1bs. of potash alum and ¢ lbs. of common salt per 100 lbs,
of the drained weight of the delimed hides are dissolved in
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sufficient water contained in a large rotary drum. The
hides are put into this solution and kept in it for about 24
hours, the drum being rotated from time to time by hand.
Although chrome tanning can be carried on.in pits
or tubs, it is more couvenient to employ large drums to
hold the tanning solution. They are made locally of teak-
wood and are mounted on a suitable wooden framing,
The weight of the drum is carried by two centrally placed
gun metal rings, one on each side, which rest on friction
rollers supported by iron pedestals attached to the
framing. On one side of the drum is fixed a large cast
iron spur wheel of the same diameter as the drum and it
is driven by a small pinion mounted on the framing., The
drums we have constructed in Madras range from 6 to 8
feet in diameter and from 3 to 4 feet 6 inches in width.
At present they are turned by hand, coolies being em-
ployed for the purpose, but itis ultimately intended to
drive them all from a line of shafting. By hand power it
is not possible to revolve them more than two or three
times a minute, but when driven by a belt from shafting,
the gearing will be arranged so that the drums make
about 8 revolutions a minute. Inside the drums strong
wooden pegs are fixed so as to turn the hides over as the
drums rotate. This greatly quickens process of tanning
and the drums can also be usefully employed for wash-
ing, pickling and for removing the last tracts of acid
after the tanning processes are complete, ‘
Chrome tanning.—There are two methods of chrome
tanning known respectively as the single and the double
bath process. The latter produces the finest leather, but
the former is both cheaper and simpler to work and has
been adopted in Madras exclusively as it yields sufficiently
‘good results, and with the unskilled labour available there
is much less risk of anything going wrong.
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To secure uniform results and to save tannef.s, who
are not chemists, from the risks of buying théir own

Zhemicals a number of tanning liquors have been put

on the market ready for use. I.Ex'periments ;n a
fairly extensive scale were made. with two olf ; :(s)e:;
one the well-known Tanolin, which was supplied. o v
by the Martin Dennis Chr:mct hTantr)l;g;I . Sifsmp;;z}; >
ersey, and the other .
Il\;f)‘lﬁl’::’ GI;I:;Zerjof M’;’lam whose Chromo-Chrome prodl?::;
ed excellent leather. With both the results vstr;ri :a; c
satisfactory, but the leather was no better tr}:ax;esszr made
using the very simple process described by rcl)w r Proc
ter on page 212 of his principles of L_eathef ‘ aanutb. ,of'
The tanning solution is made by chssolvmgh lb;ion
chrome aum in 4 gallons of water. To effectﬁt € so ud "
readily the alum should be crushed fo a fine ;()i(?w le-
Between 3 and 34 1bs. of ordinary washing so.da is flssIo t\;
ed in water and slowly added to the SOll{thﬂ 0 ;uld
Rapid effervescence takes place and the. mxxtu;e -shOu
be thoroughly stirred. 1f too much'soda is adde; ) :alue:;rz;
precipitate is formed and there is a was;e ) e
chemicals. The chrome alum costs in M: ras o;, 13-6-0
per cwt. or roughly 2 annas a pound an .one fp und of
hrome alum is sufficient for the production o . 7..8-0
Enished leather. The carbonate of soda costs Rs. 8
t. equivalent to slightly more than 9ne am?a ap a
per o c]l e pound of washing soda is required for 10
o l}; onit i\)avill be seen that the total cost of the che-
lb§. o f(:’ ed in the tanning solution is very small" and
}‘mcals em? ythan that of the bark used in the ordma.ry
e ‘:Sf nning, The tanning solution prepared in
e ro ortions contains 25 per cen.t. of c'hror.ne
the above .progd as a stock solution. By dll.utmg it w:th
alutm az:hl,iizis of any strength are readily prepared.
water
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Usually tanning commences in a one per cent. solution
and ends in a solution the strength of which is about 5
per cent.

-The tanning is done in the drums already described
and usually about 500 or 600 1bs, of pelt are put in each
drum. The drums are arranged in a series through which
the hides pass, first entering the drum containing the
weakest solution and finally passing out of that containing
the strongest. To the tanning liquor in the first drum
about 15 1bs. of sodium sulphate are added to prevent the
formation of a drawn grain, The time occupied in com-
pleting the tanning processes depends upon the thickness
of the hides., Sheep and goat skins are tanned in a few
hours, cow hides in from one to three days, whilst the
thick buffalo hides used as sole leather take from a week
to ten days. The process could be quickened considera-
bly if the drums were worked by night as well as by day
and it is probable that it would also be shortened if power
were employed to drive the drums at a faster speed and
continuously. The hides are considered to be tanned
sufficiently when the blue colour produced by the
chrome liquor has penetrated right through the hide
and there is no white streak in the centre. Experience
seems to indicate that there is considerable danger of
producing bad leather by over-tanning and that where
the hides are of very unequal thickness in different
parts they should be rounded off as much as possible
before being put in the tanning drums. Leather which
has been over-tanned soon becomes brittle and useless
and it is impossible to emphasize too much the necessity
for care at this stage. Assoon asit is decided that the
tanning is complete, the hides are removed from the
solation and spread out, one over the other, on a wooden
horse where they are allowed to soak and drain for 24
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hours. The tanning liquor remaining i:.a th§ hides
contains a considerable percentage of sulphuric acid and
*it is absolutely essential that this should be comple'tely
removed or the leather will perish in a ver?r §hort time,
It may be here remarked that the three principal causes
of the production of bad chro‘me. leather‘are (1) over-
liming, (2) over-tanning and (3) acid in the 'ﬁr'nshed leather.
Itis not difficult to guard against damage arising from these
causes once they are recognised, but there is no doubt that
a good deal of chrome leather made, both in Madras and
elsewhere, has been unsatisfactory through’n.eglect to take
proper precautions to prevent damage arising from th;
operation of any one or all of them. To remove the aci
the hides are first washed in several chan.ges of water and
then drummed in a half per cent. solution of borax, the
quantity of borax used being 3 Ibs. per 100 lbs. of wet
leather. Litmus paper is used to test whether (-)r.not the
acid has been completely removed. .W'he'n it is ascer-
tained that the leather is free from a.cnd it is taken out of
the borax solution and well washed in several changes of
water to remove any soluble salts that may have formed
i ce of the leather.
" th:‘::?iscjt::ring.—For leather which _is n.ot' to t;e dze;ld
this is the fina) chemical process to which itis .sul ]ect: ed,
any further treatment being of a purely rr'lef:hamc}a tr.m ur(e);
The “ Fat-liquor " is an emulsion of oil in a so uhn-onthe
soap and when the chrome leather is put into t 115' o
‘ il is absorbed and renders the leather .soft and .p iable,
%lhe soap employed is made in thf: foll;)w;ng ]\;v:gra‘.l—s; -
One bundred [he, CaStOf'Oll;e:zlf: eare placed in a
both chezp ancilgzl(\;els_b::a:fs fa::(:x;)srtji’c potasl; are dissolved in
— tUbl;mwed to cool. When cold the caustic potash
;voa;tletrizzdi: s(:owly poured into the castor-oil and the

26
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mixture stirred for about quarter of an hour so
as to ensure that the potash and oil are thoroughly
mixed. After standing about 24 hours the soap is ready’
for use.

To prepare the fat liquor 7 tbs, of the soap are dis-
solved in two gallons of boiling water to which is added
an equal quantity of castor-oil and the mixture is
boiled. Itis then placed in an emulsifier which consists
of a cylinder made of tin plate about 3 feet 6
inches high and about 10 inches in diameter. In
this works a losely-fitting piston attached to a long handle.
The piston is perforated with a large number of small
holes and by working it up and down the cylinder after
the mixture of oil and soap*has been put in the emulsifica-
tion is ‘completed. When it is desired to produce the
betier qualities of leather 2 Ibs. of egg yolk are added to
the emulsion and thoroughly incorporated withit. When
the emulsion is properly prepared it will mix with hot
water without showing any trace of oil. For leather in-
tended for water bags and rough usage it is desirable to
make it absorb as much oil as possible and in practice we
find that about 10 per cent. will be taken up by the
leather. This gives the surface a dirty appearance but
that is a matter of no consequence.

The hides are fat-liquored in a drum which has been
previously heated by means of boiling water. The
door of the drum is closed and the requisite quane-
tity of concentrated fat liquor diluted with sufficient
hot water at a temperature of 140 © F.is passed in through
the hollow axle of the drum, which is then set in motion,
After drumming for about half an hour it will be found
that the fat liquor has been entirely absorbed by the hides
which are removed and laid over a wooden horse to drain
for several hours. Afterwards the hides are sleeked on stone
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tables and then stretched on wooden frames to dry. When
the hides are dry they are taken off the frames and subjec-

*ted to the staking process which gives the leather that

softness which is one of its principal characteristics, This
completes the process of converting both skins and hides
into undyed chrome leather. When it is essential that the
leather should have a good appearance, the percentage of
fat liquor, which the hides are allowed to absorb, must be
reducedand when the staking operations are completed a
little French chalk is dusted over the graih side.

Sole leather.—The process of unhairing now employed
when the hides are destined for sole leather has already
been described. The tanning takes from a week to ten
days and the subsequent removal of the acid has to be
carefully attended to on account of the greater thickness
of the leather. It seems doubtful whether the process of
fat-liquoring is necessary. At present the leather is drum-
med in a concentrated solution of the fat liquor the pro-.
portion employed being about 5 per cent. of the weight of
the sammed leather. After fat-liquoring the leather is
brought into a sammed condition either by allowing it to
dry naturally or by passing it between a pair of rollers,
When nearly dry it is ready for stuffing. The composition
of the mixture employed is as follows :—>50 Ibs, of Burmese
paraffin, 12} bs. of tallow and 24 lbs. of resin, For the
stuffing process it is advisable to use a flat copper or alu-
minium dish large enough to take the biggest of the butls
which go through the process. The dish should be from 6
to 8 inches deep and supported on an iron frame. Under-
neath a fire is placed and the mixture of paraffin, tallow
and resin melted. The sole leather butts in a sammed or
partially dried condition are putinto the melted mixture,
the temperature of which is sufficiently high to cause the
air in the pores of the leather and the remaining moisture
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to rapidly pass off in bubbles. The stuffing penetrates
thoroughly into the substance of the leatherand when all
the moisture has been driven off, as is indicated by the
cessation of the stream of bubbles rising from the surface
of the leather, it is removed from the dish and allowed to
drainl. As soon as it is cold the leather isrolled undet
considerable pressure between heavy rollers and is
then ready for use,

Dyed leathers.—Most of the leather required for boots
and shoes, saddlery and similar -articles has to be dyed
either black or some shade of brown as the natural colour
of the leather meets with but little appreciation. This
add_s considerably to the cost of the leather and from the
begfnning. it was recognised that it would be desirab.le to
devise a simple process which could be carried out with-
out having resort to aniline dyes. Experiments in this
direction have resulted in the production of a very satis-
factory brown leather, prepared by subjecting the neutra-
lised leather after it leaves the tanning solution to a
superficial tannage with avaram bark (Cassia auriculata).
The tanning liquor contains about 5 per cent, of bark and
the hides are drummed in it for ahout half an hour. They
are then removed and washed and again drummed in a
solution of Bichromate of Potash, there being about 8 oz,
of the salt to every 100 ths, of sammed leather, After this
the leather is fat-liquored and finished in the usual way.
The depth of colour can be increased by prolonging what
is practically a bark tanning process till in the extreme
limit a combination tannage is produced which will be
dealt with later on. The brown leather thus produced was
first intended only for the uppers of cheap ammunition
boots. When worked up with the ordinary leather dress-
ings.it has proved quite satisfactory for all classes of
goods though some people prefer a much darker colour.
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Coloured leathers for boot uppers pass through ex-
actly the same processes as those already described but
itis permissible to allow of a somewhat longer liming
so as to produce greater softness and flexibility.
It is best to dye the leather to the colour re-
quired after the acid has been washed out of it
and before the fat-liquoring process. The dyes employ-
ed are all aniline dyes and to fix them satisfactorily
the leather must first be mordanted with some vegetable
tanning material, In Madras we have found avaram
bark both cheap and satisfactory. The leather, after being
neutralised is well struck out on the grain side and then
transferred, to a drum containing the decoction of bark,
of which about 5 per cent. on the weight of the sammed
leather is employed. The temperature should be about
140° F., and the drumming should last for about half an
hour. The leather which will then be of a light yellow
colour is removed and washed in several chianges of water
after which it is spread out on the sleeking table and
thoroughly struck out on the flesh side so as to remove as
far as possible all surplus moisture. The leather is now
ready for fat-liquoring, about 5 per cent. of which is used
on’ the struck out weight of the leather. The fat-liquor-
ing is done in a drum at a temperature of about
160° F. and when all the oil has been absorbed, the
hides are taken out and piled on a table where they are
allowed to gradually cool down. Each hide or skin
is dipped in hot water and then well struck out on
the grain side so as to remove all the surface grease
which, would make the subsequent dying uneven. With
the enormous number of dyes now available any colour
and almost any shade of that colour can easily be pro-
duced by using suitable combinations.

The dyes we employ are mainly of English manu-
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facture being phosphine substitute, new acid green,
azoflavine R and acid green. The proportion in whiclg
they are mixed depends upon the colour required and as
typical mixtures the following are given i—
(1) 4 oz of phosphine substitute and 1 oz. of new
acid brown. )
(2) 3 oz. of phosphine substitute, 3 oz, of new acid
brown and } oz. of acid green.
(3) 4 oz. of phosphine substitute and 3 oz. of new
acid brown,
(4) 5oz of phosphine substitute, 9 oz of new acid
brown and one-fifth oz. of acid green.
These quantities are for a dozen average sized skins.
The total quantity of dye 8tuff required varies with differ-
ent classes skins, about half an ounce being required for
a sheep skin and a little over an ounce for a light cow
hide. The aniline dyes are dissolved in boiling water and the
solution is filtered toremove any suspended impurities. The
dyeing is done in drums at a temperature of about 150° F.
About half the quantity of the dye stuff is used at the out-
set and the rest is added after about a quarter of an hour.
At the end of another 30 minutes three-fourths of the dye-
ing liquor is run out of the drum and egg yolk added
to the extent of about 1 per cent, on the struck-out weight
of the leather, after which the drumming is continued for
another 20 minutes, when the goods are removed, horsed
up and struck out. The skins are stretched on boards or
frames.to dry and the grain side is lightly rubbed over
with a solution of 20 per cent. of glycerine in water,
Before the skins are quite dry they are removed, being
then in a good condition for staking. After staking the
colour may be improved by topping with 2 half per cent.
solution of the dye used warm and applied with a soft
prush. When this is done the goods should be again
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staked and then finally dried right out so as to bein a
- condition to receive a coat of seasoning,

Seasoning.—This is made by taking 3 oz. of white of
egg and one pound of milk and making up with water to
one gallon adding sufficient of the dye solution to tint the
mixture. The seasoning is applied lightly on the grain
side and when the goods are sufficiently dry they are
glazed in a pendulum machine and afterwards re-staked
and then the seasoning and glazing processes are gone
through a second time, at the end of which the leather is
ready for use. : :

Blacks.—Experiments with aniline dyes such as Cor-
voline B. T. using Cutch as a mordant have not been very
“successful and we have obtained better results with Hae-
matine or logwood extract followed by the application of
ferrous sulphate. About 1% per cent. of logwood extract,
calculated onthedrained neutralised weight of the leather,is
dissolved in water, to which is also added a quantity of
washing soda equal to about one-eight of the weight
of the logwood extract. The leather is first drummed
in this solution and in about half an hour obtains
a deep blue-black colour. The goods are then removed
from the drum and sleeked well on the grain side and
“pleated ;" i. ¢, the skin is laid on the table, doubled
down the ridge with the fleshside inside and the shanks
and belly are sleeked over so as to stick them together. the
idea being to keep the flesh side protected from contact
with the iron solution through which the goods are now
passed. This consists of a 1 per cent, solution of ferrous
sulphate through which the skins are pulled twice and
then immediately washed in hot water and struck out,
The iron in the ferrous sulphate acts upon the small
quantity of tannin present in the logwood extract and turns
the blue-black shade into a thoroughly good black. It is
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necessary to carefully remove any excess of ferrous sulphate

that the leather may contain or the process of fat Jquor-

ing will be unsuccessful. This operation is identically
the same as for brown leather and need not be described
again. The seasoning for blacks should be of the follow-
ing composition —

Two oz. of logwood extract is dissolved ina quart of
hot water and allowed to cool and % oz. of ferrous sulphate
in a quart of cold water. One pint of blood, 1 pint of milk
and } oz. of glycerine are mixed together and diluted with
one quart of water. To this the logwood extract solution
is added and the whole well stirred. Finally the ferrous
sulphate solution is added and the whole made up to one
gallon with water. The mixture is applied with a sponge and

the goods glazed for the first time whilst very slightly damp,’

The staking, seasoning and glazing may with advantage
be repeated after which the leather is ready for the market,

Combination Tannage.~For some purposes chromelea-
ther is distinctly inferior to well tanned bark leather and it
is possible by subjecting the hides to both processes to
obtain a material which possesses in a marked degree the
good qualities of both tannages. The production of
such leathers will of course be much more expensive than
when either process is used alone,

There are three ways of carrying out a combination
tannage. Either process may be carried out first, or
the two tanning liquors may be mixed together and
allowed to act simultaneously. Most excellent leather
has been produced by purchasing from local tanners
hides and skins which have been lightly tanned in
avaram bark but not subjected to any process of dyeing
with myrobolams or stuffing with grease. These lightly
tanned Kkips or skins were chrome tanned in the
usual way and either finished in their natural colour or
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dyed brown or black. The leather has proved very

osuifible for many ‘purposes and as the natural colour
is a not unpleasing brown it does not really cost anything
more than ordinary chrome leather dyed brown. Ina
similar way sole leather has been made from combination
tanned hides, but there has not yet been time to ascer-
tain whether there is any very marked advantage in
the process. For highly finished boots it can certainly
be employed as it lends itself more readily toa neat
finish than does ordinary chrome sole leather.

. Experiments have also been made in which the hides
are first subjected to the chrome process and then tanned
in an avaram bark solution. As already mentioned this
process has been largely employed, more with a Yiew to
dyeing leather than to materially altering its prOpertnfas,and
so far it has proved perfectly satisfactory. Experiments
with a more prolonged vegetable bark tannage hax{e nc?t
been satisfactory and at present it seems doubtflfl if t.hlS
order of tanning will be able to compete with that fn whxf:h
the vegetable process takes prece.dence. Tanning with
mixed solutions has not yet been tried.

Conclusion—The processes of chrome ta}nning which
we follow in Madras have been described in the above
general terms, not because there is_ any .novelt.y about
them, but because there is prevalent in India an {dea that
chrome tanning involves the introduc-:tlon of machinery on
a large scale and methods of operating better _a.dapted f.or
employment among more adyanf:ed comr_nur.ntles. Wh.llst
the trade-in hides and skins 1s m'a. fiourishing c<.)nd1't1c‘m
the art of tanning in India, exceptin a few tannerxss. isin
a deplorably backward state. In the Madr-as Presidency,
where the tanned skin trade represents the hlghest develop-
ment of native tanning, nearly all the best skins are bought
up and exported to Europe or America in a raw state, Last’

2
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year the average value of each raw skin exported was

Rs. 1-12-0, whilst the average value of 'tanned skins was.,

only Rs, 1-3-0, The report of the Committee of the
Society of Arts on leather for book-binding condemned
East-India skins tanned with avaram bark as being the
worst and most unfit from which to manufacture book-
binding leathers. This was not due to any defect in the
skins themselves but solely because avaram bark contains
catechol tannin and experiments have clearly demonstrat-
ed that to secure the necessary durability in leather bind-
ings those only can be used which have been prepared
with a pyrogallol tannin. The effect of this report has
been to restrict the market for Madras tanned sheep and
goat skins and to encourage the export of all the best
skins in the raw state, Myrabolams and divi-divi both
yield excellent pyrogallol tannins, The former are already
exported on a large scale and it would probably be
wise to ascertain whether these natural products of the
soil could not be utilised, not so much to bolster up a
moribund industry as by a re-arrangement of ideas, to
create a new one. The hides and skins of the domestic
animals of India have come to be an important asset and
it seems desirable that the most that can be made should
be made of this national source of wealth. The abolition.

of the crude system of branding cattle which now prevails

would probably add fully a crore of rupees to the value of
the exports of hides and the abolition of the village tanner
would even lead to greater results. It will probably be a
long time before the people can be induced to ‘abandon
branding, but the gradual extension of the chrome process
and the keener demand for raw hides, which the enhanced
value of leather now enables dealers to offer, will do much

to improve the methods of realising the real value of
hides and skins, :

CHAPTER VIl1
HAND-LOOM WEAVING

I

WEAVING IN INDIA*®

It is now nearly two years since I first had the ple.aSI.xre
of meeting the members of the South .lndian As§oc1atTon
and addressing them on indusfrial subjects, the dlscu'sspn
of which was one of the objects with which the Assocxatlfm
was formed. On that occasion I brought to your notice
the experimental work which was going on at the School
of Arts in connection with the development of the manu-
facture of chrome leather, and 1 sketched out :jt plan for
developing this industry with indigem?us. f:apltal to be
subscribed by shareholders in a Limited Liability Company.
My suggestions, however, fell on barren gxtound, and as
an Association I received no help from you in wl.lat, aftc'erv
all, was a well-meant attempt to induce people in. India
to make a better use of one of their raw products than
they now do. Nor so far as I know has any one else
met .with better success—you have' welcogled'.lecture.:rs
hpon various subjects connected with lnd.lan mdutstnes
and have doubtless been interested iq their enthusiasm,
Bdt they have not aroused you to .actlou, and [am nf)t
éanguine that this afternoon apythmg I have to.!ay. will
meet with a better fate. 1 have purposely indulged
jn this mild diatribe not because you are any worse

"% 2 lectuce delivered at the South Indian Association, Madras, *
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than your neighbours, but because 1 wish to draw
prominent attention to the fact that, although during
the last two or three years there has been an enor-‘
mous amount of writing and talking about the regenera-
tion of Indian industries and much enthusiasm has been
arous.ed over the expression ‘Swadeshi,’ yet little or nothing
practical has come of it, and I think I am stating what is
a literal fact when I say that two years’ political agitation
has done absolutely nothing whatever to further industrial
progress in India. The Swadeshi movement, though per-
haps not generally known by that name, was steadily
gaining ground before it was dragged into prominence by
the fervid politicians who have arisen in these later days
and ask to be entrusted with the control of the destinies
of India. These gentlemen are asking for power, and to
deonstrate their capacity for achievement have voluntarily
taken upon themselves to create a new industrial India,
The undertaking is no light one, and their fitness for power
may well be judged by the success with which they ac-
complish their self-imposed task. It will demonstrate to
the world at large that they are able to do something more
than criticise, that their capacity for production extends
beyond the manufacture of verbiage, and that they are
capable of the self-sacrifice and sustained effort which is
necessary to achieve great objects in the face of unusual
difficulties. [ do not for a single moment deny the fact
that India is making considerable industrial progress but,
having perhaps more than average opportunities of seeing
.what is going on in various parts of India, 1 can confident-
ly assert that the Swadeshi movement and the Bengal
methods of boycott have so far done nothing to ddvance
the material interests of the country. Much work is going
‘n and not a few people are earnestly labouring to reduce
the pressure of the population on the soil, and the success
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which has been obtained if not sufficient to engender
gnthusiasm, warrants further efforts in the same direction.

Not long ago I received from the Editor of a local
monthly review a request to furnish him wlth a note setting
forth the reasons which in my opinion have prevented the
Swadeshi movement from accomplishing anything of
real practical importance. Possibly some of you may think
that this gentleman has been rather previous in acknow-
ledging the failure of the so-called national movement, but
for myself I think he is rendering you useful service in
frankly acknowledging the existing state of things, and in
endeavouring to ascertain whether any remedy is to be
found by setting to work again on new lines. The dis-
cussion which he is endeavouring to excite covers an ex-
tremely wide teld and touches upon many very controversial
topics. What Japan has done, you would like to do, and the
ambition would well become a nation, provided its patrio-
tism was sufficiently deep-rooted to eusure the strenuous
effort and individual sacrifice which has been shown by the
island Nation of the Far East. It is impossible for me in
thetime at my disposal this afternoon to discuss these
questions at any length, nor is there any necessity that I
should do so because, as a matter of fact, the reasons for
the failure of indigenous industrial enterprise are neither
obscure nor very complex. The occasion, however, seems
to me to be favourable to impress upon you one of the
most important lessons to be derived from the recent
financial disasters which have occurred in this Presidency
and by which so many hundreds and even thousands of
you have been deprived of no small portion of your savings.
The accumulations of half a generation have disappeared,
and you have nothing to show for them. For reasons
which I need not go into, you have preferred to entrust
others with your capital and have refused to embark upon
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indigenous enterprises conducted by men of your own
race. Much outcry has been made regarding the drair
of ladia’s wealth, but the drain of experience which is'
constantly going oa has almost entirely escaped the atten-
tion of your political leaders. There is much industrial
enterprise in India, bat it is mainly in the hands of
foreigners, and year by year these men retire from the
country, taking with them not only some of the wealth they
have helped to create, but all the experience they have been
able to gain. If you wish to see India restored to the indus-
trial pre-eminence which centuries ago it undoubtedly en-
joyed, you must be prepared to recognise the changed con.
ditions under which modern industrial activity is carried

on, and you must be prepared to entrust your capital to

your own countrymen. Only in this way can you gradually
accumulate in this country that fund of industrial experi-
ence which must exist if you are to successfully - compete
against manufacturers in other parts of the world. It
is thought that much can be done by sending promising

young men to Europe, America or Japan to acquire a’

knowledge of the industrial processes which are there
carried on. The results of the work in this direction. are
far from encouraging, mainly because the wrong class of
people have been sentand few of them have stayed long
enough to gain that knowledge and experience, not only
of the processes of manufacture but also of the methods of
conducting business, which are absolutely essential to
the successful initiation of industrial undertakings, 1t
is generally forgotten that these young men leave India,
not to undergo a preliminary training or to pass examina-
tions which may enable them to start on a definite and
well recognised career when they return, but to
acquire a thorough knowledge of some practical trade
or indusiry, and they are always in too great a hurry
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to do this properly. Consequently when they return
a@d find they have to depend entirely upon their own
resources, hopeless failure is nearly always the result. |
need not remind you that industrial work offers few
attractions to the intellectual youth of this country, and
that only those who  have evinced no aptitude for the
studies necessary to success at University Examinations
turn as a last resource to commercial and industrial
pursuits. I do not say that the course which you at pre.
sent pursue is a foolish one, for the circumstances of the
country are such that there is but little prospect of a suc-
cessful career open to those who take up industrial work.
There must be a beginning to all things, and over the
greater part of India no attempt has yet been made

" to carry on industrial work on modern lines. Every-

thing remains as in the days when the artisan was
supreme, and if improvements are to be effected, capital
must be put into Indian industries, technical knowledge
applied to them, and a regular organisation introduced,
involving a minuter sub-division of labour with its attend-

“ant economy and efficiency. As an example of what

can be done in this direction, I should like to draw your
attention to the workshops of the Indian Alyminium
Company, situated in the very heartol Triplicane. There
you will see one of the oldest native industries in Madras
working on modern lines and the most improved
and up-to-date metal working machinery used in con-
junction with the cheap but highly skilled hand-labour
of Southern India. On a fairly large scale the experiment
has turned out extremely successful—a not inconsiderable
number of artisans find remunerative employment, and
the capital embarked upon this venture earns very good
dividends. Practically the whole of India derives its

~supplies of aluminium utensils from this little factory, and
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the scale of production is in consequence sufficiently
large to enable work to be turned out at rates with whigh
imported goods cannot compete. The only unsatisfac-
tory feature about the business, from a purely Indian
point of view, is that the bulk of the capital does not
belong to the people of this country, and as a natural

consequence the supervision and management are in the
hands of Europeans.

Quite recently I paid a visit to Madura, and I spent
some time in enquiring into the conditions under which
the dyeing industry of that town is carried on. The
modern phase of this ancient industry dates back to only
1895, when Mr. K. Tulsiram, a Sourashtra of Madura,
started with a capital of only Rs. 109 to dye grey yarn
with alizarine red. The methods of working struck
me as extremely primitive, but when I tell you that the
outturn last year of dyed yarn was valued at as much as
24 lakhs of rupees, and that upwards of 250 tons of alizarine
dye worth about Rs. 1,100 a ton was consumed, you will
be able to form some idea of the energy and ability which
have been displayed in the development of this trade.
There are now between 35 and 40 dye houses in Madura.
Every available open space in the suburbs of the town
is utilised for drying the yarn, a process which has to be
gone thfough some thirteen or fourteen times before
the final product is obtained. * I am told that the demand
for the yarn is greatly in excess of the supply, and it
struck me that the introduction of more capital into the
industry would be attended with every beneficial results.
The surprising growth of this trade in the last 10 years
has been due to the multiplication of the number of firms
engaged in it rather than to the growth of the pioneer
firms. A very large amount of labour is employed in
carrying on the operations, and the time required to carry
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them out runsinto weeks owing to the dependence of the
dyers upon open yards for drying their yarn. The way

*in which the work is done affords employment to a great

number of coolies and a few maistries, but for the techni-
cally trained chemist or mechanic there is no opening,.
I do not now propose to criticise in detail the methods
of working pursued, but what I wish to draw your attention
to is that they are undoubtedly wasteful of capital and
prodigal of labour. The capital locked up in the drying
yards represents a very large sum, and it is possible
that a fraction of this amount invested in machinery
would materially diminish the time required for dyeing,
effect an énormous economy in unskilled labour and give
employment to a few men of a higher class from whom
we might expect that further developments would emanate,

. Mr, Tulsiram-is fully aware of the direction in which it is

probable that improvements can be effected, but lacking
the stimulus of enterprising competitors and coming but
little into contact with men accustomed to Western me-
thods of working, he has experienced some diffidence
in launching out on untried lines. This is but natural and
perhaps not altogether devoid of wisdom ; at any rate it
is characteristic of the way in which things are done in
this country, due to the marked objection which exists to
converting liquid capital employed in trade into the less
easily realisable forms which investment in machinery
necessitates, :

The regeneration of Indian industries can only be
accomplished by the intelligent application of capital and
by bringing to the assistance of the artisans the technical
results of modern science. The day has gone by when
each artisan family could be considered a complete indus-
trial unit, and if any improvement is to be effected in the
status of the indigenous industries it must follow on the

27
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lines on which industrial development has proceeded in
almost all industries all over the world. All modern pro-
gress isin the direction of a minuter sub-division of labourc
and the introduction of automatic appliances which
render production less dependent upon manual skill and
dextenty. The artisan can no longer work for himself,
he is bound to co-operate with others, and his daily work
must be directed by men who have received a special
training to fit them to exercise efficient control over con-
siderable numbers of hand-workers.

For the last 20 years it has been generally recogmsed
throughout this country that the hand industries were in a
decadent condition, and many futile efforts' have been
made to do something to resist the inevitable decay.
Technical education and industrial education have been
invoked to remedy matters because in other countries their
necessity was obvious." At the end of the seventies we, in
England, discovered that our manufacturing industries
were suffering from _the competition of the scientifically
directéd and technically trained workmen on the Conti-
nent. It was gradually realised that a successful manu-
facturer must go through a preliminary training to'put
him ina position to take advantage of the practical instruc-
tion to be obtained in workshops and factories. ‘['echnical
Schools and Colleges arose to supply this demand, and at
the present day it is generally admitted that the provision
for technical instruction is fairly adequate, In India indus-
tries are not dying out because they have become so compli-
cated that the old methods of training men to direct them
have become inadequate; on the contrary they are gradual-
ly being estinguished because the methods of working
continue in their primordial simplicity, and no "attempt
whatever has been made to take advantage of modern
developments. At the outest this was not recognised and
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the remedy called for in India was the same as that which
had proved efficacious in England., Schemes ta provide
%technical instruction were set on foot, technical institutes
founded, scholarships offered and greedily accepted by
impecunious youths, but gradually it was realised that
there was no field of employment for the students when
they had completed their training and that in fact™ the
course of treatment was not applicable to the complaint,
Time has revealed the situation more clearly, and we are
now able to make a more or less correct diagnosis of the
disease and to indicate the direction in which efforts must
be made it any improvements are to be effected.” ‘It
remains to be seen how far we can get you to readjust
yourselves.to the changed environment and how far the
Government in this country can judiciously take a direct
part in establishing new industries and resuscitating old
ones.

In the Madras Presidency more has been done in
this direction than in other parts of India, and as the
Secretary of State has recently sanctioned the appoint«
ment of .a special officer to deal with industrial and
technical inquiries, it may be presumed that the work
which has been done in the past has been sufficiently suc-
cessful to justity its continuance and development in the
future. Where the people are self-reliant and private
enterprise is strong, the direct intervention of Governs
ment ih industrial mattersis calculated to do more harm
than good. But in this Presidency these conditions do
not prevail, and, Government acting as a pioneer may do
much yseful work. and determine the direction in which
the_capital- available ‘may be most judiciously employed. .

One of the greatest difficulties, Indian capitalists expe-
rience in their efforts to start new industrial undertakings,
arises from the fact that they cannot obtain disinterested
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advice on technical matters, and there is no question that
Government in this direction will greatly stimulate private
eﬁor.t if steps are taken to render it practicable for any
one in this country to get expert assistance in working
out;new schemes. This will in part counteract the evils
Whlch' you are suffering from, owing to the lack of that’
fund}.of industrial experience which has been graduall
a,ccu.mulating in other countries. It would be interestiny
to discuss these general questions further, but this evening
1 :a:e comehere to tell you what has been done ans
what, so far as I can see, is Ii i
with the hand-loom indus'(x‘;rl.{ely 10 be done in the future
For nearly ten years the decaden iv
hand-weaver has been thé subject of m(::;:hOf :gfrer;ag:
dence and discussion in the Indian daily papers pand
a good deal of false sentiment h;;s been engendered in
connection therewith., The glamour of the past has
iinded the friends of the weaver to the realities of the
present and to a large extent the efforts which have
been made to improve his position have been futile be-
cause they have neglected to take into account certain
economic factors of overwhelming force. Two cen.
turies ago Europe was scarcely on a par with India in
respect to textile manufactures and the exports from India
to England bad much influence in bringing about that
marvellous revolution in the processes of manufacture
employed in the textile trades which began about a
century-and-a-half ago and has scarcely been completed
yet. It will not be true to say that all this while the Indian
weaver has stood still ; for he also has been affected, and
his methods of working to-day are an advance on those of
the.18th century. Nevertheless he has been very badly
worsted in open competition with the products of the
power-looms of Lancashire and even where he is not
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subjected to the stress of direct competition, the primitive
o.rganization of his trade places him ata serious dis.
advantage. : :
There are many fabrics manufactured in India which
cannot be made with commercial success in the power-
loom and in these branches of weaving, the only thing to
be feared is that the hand-weaver may lose his business
through changes in the tastes and customs of the people
which may lead them to substitute fabrics which can be
madein power-looms for those which arenow made and can
only be made in hand-looms. As an example of the class
of goods to which Irefer, I would draw your attention to
the beautiful solid bordered cloths which are manufactured
in' large numbers in Salem and ’'Madura. Attempts have
been made to produce them in power-looms, but the
article produced was not at all the same thing, and
weavers of these cloths are as yet unaffected by direct
competition of power-looms. These cloths are expensive
and the demand for them has diminished, because other
cloths of inferior quality can be produced so very much
more cheaply. Inthe manufacture of very coarse cloths a
vast amount of dungri is made from very inferior cotton
on hand-looms, and those engaged in this branch of the
trade have little to fear from the competition of power-
looms because the material employed does not possess
the strength which must of necessity be found in warps
which are to be e\f,nployed on such looms, The hand-loom
has not died out in Europe but wherever it is found
working, investigation generally shows that there are
special reasons why it continues to be employed, and as
these reasons are not applicable to India; they ofter no

eticouragement to those who are endeavouring to make

out a case for the vitality of the hand-loom industry. The
hand-loom weaver of India still survives to the present-day
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fnainly because there was no alternative open to him ; but
in the struggle he has been reduced from prosperit

to poverty and even with the assistance of hg
women and children, he is only just able to earn a
bare livelihood. In many cases he is no better off
than an unskilled labourer and in times of famine and
scfarmty the cessation of the demand for his cloths reduces
him tq complete destitution at once.

. Five or six years study of the problems connected
with hand-weaving has led me to the conclusion that
whatever may be the ultimate fate of the hand. weaver
?1e can easily hold his own for a long time to come, since he
is f:ontent to exist on but little more than the ba;e neces-
sities of life. Even as a‘ hand-weaver he has much td
learn, and if we could endow him with intelligence
and energy there is no doubt that a bright future
would be in store for him. The condition of the hand-
weavers varies much in different parts of India, mainly
because the pressure of outside competition has been felt
much more severely in some branches of the trade than
in others, but this alone does not account for the whole
difference. ]n some places the Jocal conditiohs '-aré
favourable to the weaver, in others the reverse, and in
places where the weaver has been induced by friendly
assistance and control to adopt more modern methods of
working there his condition is by no means so deplora-
ble. Climate has a good deal to do with success in
weaving and much better work can be done in the moist
climates of the Coast Districts than in the dry regions of
the interior. In Lower Bengal the weavers not only enjoy
a favourable climate, but in some of the Districts they
have adopted the fly-shuttle loom, and this enables-them
to make a rather better living than their contemporaries
who still adhere to the old-fashioned method of passing
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the shuttles through the warp by hand. The efforts to
improve the hand-loom industry during the last year
or two have mainly been confined to attempts to introduce
improved forms of loom whereby the rate of working may
be considerably increased, and there is no doubt that
whatever is accomplished in this direction isto the
weaver’s benefit, but it must not be assumed that the
difficulties of the hand-weaver will entirely disappear in
the presence of an improved hand-loom. Ina paper re-
cently contributed to the Industrial Conference at Calcutta,
it was stated :—

#The production of hand-looms working in the
country is estimated at 1650 million yards. The looms
work at an average effective speed at 20 picks per minufte,
and if this can be increased to 50 picks, ~ the increased
production with the same number of looms will be 2,475
million yards. This increase more than equals the total cloth
imports to the country. As this increase can be produced
by the same number of men as are now engaged on the
looms, the price per yard will be cheaper than at present,
and their ability to withstand foreign competition will so
far be increased.” :

There is a germ of truth in the above paragraph, but
it is easy to exaggerate the effect of an improved loom,
and it is quite certain that the mere doubling or trebling of.
the out-put of the hand-loom will not by itself bring about
any material improvement in the weaver’s condition. In
the first place weaving is but one of the processes through
which cotton is made to pass in ifs conversion from yarn
into cloth, and an improvement in this one stage may
have only a very slight ‘effect upon the total .c(.)st.
Between the primitive methods of warping and sizing
employed by the hand-weaver, and the methods' employed
in the modern power-loom factory there is an immensely
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greater difference in the rate and cost of production than
!f:}aere is between the outturn of the hand and the power-
oom. Similarly between the methods of disposal of the
finished goods adopted by a highly organised weaving
factory and the primitive system in vogue in the bazaar,
there is an equally great difference, and it can scarcely be
doubted that the hand-loom weaving industry would be
in a very much more flourishing state, if the hand-loom
weavers could be induced to work in factories under
proper supervision and organised in such detajl as to
reap the advantages which always accrue from a proper
sub-division of labour. That there is something in this
contention is widely recognised and within the last year
Governmexﬁ have permitted me to extend the 'scope
of our weaving experinents by opening a hand-loom
weaving factory at Salem, whilst a number of purely
commercial factories are being started in other parts
of the Presidency. In Madura, the Meenakshi Weay.
ing Company has been established with a capital
of abeout one lakh of rupees, and the Proprietors are
building a weaving shed at a cost of nearly Rs, 40,000,
Whilst this work is going on, they are employing 70
weavers to work for them in their own homes and have
supplied them with 20 fly shuttle-looms for weaving plain
cloth, and 50 looms for bordered cloths, each of the latter
being fitted with a system of harness for weaving pat-
terns, which is "the invention of a local weaver and is
a marked improvement upon the very cumbrous system
usually employed. This enterprise has been started on
very sound lines, and it seems likely that the capital em-
ployed will yield a good return. :
What is perhaps of greater-interest to you, since it is
situated near Madras, is the weaving factory in Tondiarpet
which has been started by Mr. P, Theagoraya Chetty.
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In this factory some experimentsare now being made with
warping and sizing machinery recently imported frogge
QEnglamd; but what I should like to make clear 7
you is this, that the ultimate improvement of hand-wedv-
ing depends more upon the successful establishment of
these hand-weaving factories than upon the details of
methods of working which may yet be devised to increase
their capacity.

For many years past the weaving establishments
of the Basel Mission on the West Coast have been suc-
cessful examples of hand-loom factories, and a careful
study of the methods of management adopted by these
German Missionaries will render it comparatively easy to
establish native factories on similar lines. It is true that
they are not run as purely commercial institutions, but
nevertheless they have proved successful on the
financial side. In these factories, they employ ball warp-
ing mills, the weaving is done on European hand-looms
and where complicated patterns have to be woven
suitable dobbeys or Jacquart apparatus are employed. 1do
nof wish it to be implied that all bas been done that
can be done to improve the hand-loom machinery but
what I wish to emphasise is that if full use is made
of what has already been tried somewhere or other
on an extensive scale, there is reasonable .prospect
of infusing new life into hand-loom weaving and
putting - the weavers themselves into a more secure
position.

The difficulties which have to be faced lie mainly
with the weavers themselves, and of these we ha\.re ex-
perienced a full measure in the work which is going on
at Salem. There is not the least doubt that the fly-
shuttle loom s from 50 to 100 per cent, more effective than
the native hand-loom, but the weavers object to turning
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gﬂ alzda :ez?th;nqre :l?th than they have been accustomed
%) ither in Salem nor Madras hav
able to get them to make ful] use of th in w*e o
working. It is perhaps difficult for moesltl [::fp ;(z)‘ile(:o zaa);i()t
' s
;l;:teg::a;; ::fvnge wglucp brifnging the weaver intoa factors
s. Hei C
as if it were not so he \::ul?jlr::)}; 2?:2;;’:?1‘;‘;% l;dl"’ldual’
::Zu:lrlned to ]work at his own time and in’m hig owi lhsor:::.
e regular hour ining i ’
distastefulgto him, Irsn (t):etrafl:;]()gr;ntﬁeft(t)o;{y'are ey
ly more tgonotonous than in the domestirc (:isr:lzd:u:tf:-
ma.m compensation which the weaver can look'f , y
to is that he will have to work shorter hours and bOrward
to earn spfﬁcient wages to keep his family res ee tz;)ble
and.allow them to enjoy freedom from sordid cp M
anxx(?;‘i;s which at present is very much their ot e and
e establishment of hand- i i
afford- excellent opportunities fol:'d i?i?::ate?d:zfs .
to acquire a knowledge and insight into fhe grim e'n
ples and methods which must be pursued to zn nl:ll.
manufacturing operations to be carried on proﬁtai’l ;
Excepting these recently established factories, 1 think Y,
am correct in saying that not a single educated ma# is
directly employed in the weaving trade although it is by
far the largest indigenous industry in this country, Iam
not w?thout hope that we may see hundreds of weaving
fafctor:es gradually coming into existence, and it will be
dlﬁ?cult then to estimate the effect of the improvements
which will be brought about by associating the work of
the weaver with men whose intellects have bzen trained
anc? who have a full knowledge of the conditions under
‘whlch the weaving industry must be carried on. If this
is 'to be accomplished it must be in the main the work of
private enterprise though Government at the outset has pro-
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vided the initial stimulus and, for some time to come, must
JExercise a preponderating influence on the wayin whigh
the weaving problem is handled. We have already,
as you are aware, an experimental weaving factory in
Salem, where weaving experiments on a practical scale
are being carried out, where new apparatus can be tried
and new ideas tested. What we lack at the present
time is advanced expert knowledge in regard to the higher
developments of pattern-weaving, and there is no doubt
that by providing typical apparatus and bringing outa
capable expert to develop its use, much good work could
be done through the medium of the weaving factories al-
ready established and through those which are likely to
spring up in the immediate ‘future. 1 am of opinion
that when the hand-weaving factory system has got
fairly into motion, much good may be done not only
by sending men home to study technical weaving in such
schools as exist in Manchester and elsewhere, but that
still more may be done by bringing out to India experts
to assist private enterprise in working out new develop-
ments in the local factories. This is but an example of the
way in which Government may help you out of the diffi-
culties which have arisen from the fact that in this country
you have not hitherto been able to do anything towards
accumulating that fund of technical experience and skill

without which it 1s impossible that you should make the

least headway.
From all parts of India correspondents apply to me

for advice regarding the establishment of hand-loom
factories but without local knowledge there are only cer-
tain matters which can be dealt with in general terms.
The first question which naturally arises is on what
scale hand-loom factories should be started, and this, [
think, depends very Jargely upon the method of warping
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which is to be employed at the outset, If the ordinary native
methods of warping are employed, it will be practicable to
make a start with 20 or 30 looms, as if properly arrangedL
the outturn from these should give full employment to a
competent manager ; and the profit on working should be
sufficient to provide him with adequate remuneration in-
cluding interest on the capital outlay. Machines which pro-
duce the warp in a continuous sheet, which is wound direct-
ly on the weaver’s beam, as in the slasher sizing machine or
machines, of smaller capacity, which produce the warp in
sections to be subsequently combined and run off on to the
weaver’'s beam, have a very much larger output, and, if the
capital outlay expended on them is to be fully utilised, the
weaving factory must possess from 150 to 200 looms.

In regard to the equipment of a hand-loom weaving
factory, it is essential to definitely settle what cloth if is
proposed to manufacture before any machinery is pur-
chased, and then warping mills and looms should be
purchased which are best suited to turn out such work,
At present 1 cannot recommend any of the warping
machines which have been recently suggested as suitable
for hand-weaving factories, The superiority of hand-
woven gouds in this country depends very largely upon
the methods of sizing employed, and machines cannot
effect this operation so as to produce a result similar to
that oblained by stretching the warp and brushing it
by hand. This of necessity involves employing a very
large number of leases, and the hand-warping machines
now in use, of which large numbers may be found in the
bazaars of weaving towns like Salem and Madura, do very
excellent work. With good fly-shuttle looms the output
of a weaving factory should be double that which can be
obtained from the same number of native hand-looms,
and it is therefore desirable that much longer warps
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should be employed than at present is the custom ; but
at the same time care must be taken not to employ too
) . :
long warps, lest the sizing should deteriorate ar}d the
threads become rotlen.

Much attention has been paid during the last two or
three years to the improvement of hand-looms, and a great
number of patents have been taken out but I need hardly
tell you that most of them are very imperfect and are never
likely to be brought into practical use. Up to the present
time I have not been able to discover any better loom than.
that which I have adopted for work in the Salem factory,
and which Mr. Theagoraya Chetty has also adopted in his
factory at Tondiarpet. This is practically the old English
fly-shuttle loom with as few confplications as possible. It
possesses an automatic take-up motion to ensure regulari-
ty of picking, but in every other respectit isa non-
automatic machine. Very ingenious hand-looms, or it
would be better perhaps to call them foot-looms have
been put on the market by one or two English firms, such
as Messrs, Hattersley & Sons and Messrs. Raphael Brothers,
but my experience with them is unsatisfactory., They are
really power looms adapted for working with {readles
or pedals. They are complicated, expensive and much
too heavy for the ordinary weaver to drive, A high rate
of picking can only be obtained eit}?er by the use of a
very light shuttle or by the expendlture'z (.)f congderable
power, and in & successful hand-loom it is ;lzles.lrable to
adopt a middle course and make the rate of picking such
that it can be kept up with a fair amount of regular.ity
throughout a working day. The effort required to drl\{e:
the shuttle backwards and forwards through the warp is
very fatiguing in the English hand-loom an(.i the weaver
only keeps going because he has frequent 'mterruptu‘uns,
which enable him to rest his arm, and there is no practicat
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advantage in introducing devices which will lessen the
periodof these interruptions beyond that which is neceg-
sary to the weaver to enable him to keep going, Ifthe
weaver can throw his shuttle effectively for half the time
heis at the loom, the result may be considered satisfacf?iry.
In the English hand-loom the throwing of the shuttle and
the beating up of the weft are two independent opera-
tions and naturally inventors endeavour to combine
them and thus render the working of the loom. much
simpler. This is done in the Japanese hand-loom and
in the very ingenious loom designed by Mr. Churchill of
the American Mission at Ahmednagar. In both these
looms the picking strings are done away with, and the
picking is effected by a mechanism worked from the slay
which comes automatically into operation in the process
of beating up. The Japanese loom is too much like a
power loom to be suitable for a hand-loom weaving factory,
and Mr. Churchill’s loom is unfortunately defective in the
mechanism for timing the throw of the shuttle, and in
practice we have found no advantage in its use when the
cloth to be woven was more than a yard wide. These
defects Mr. Churchill has been the first to admit, and only
recently he wrote to me saying that he was still at work
endeavouring to produce an effective hand-loom. The
problem is a very difficult one,and his disinterested labours
will be watched with interest, for there is no doubt that if
he succeeds in producing a hand-loom which will work as
effectively on wide warps of high countsas the Ahmeda-
nagar loom now does on narrow warps of low counts, the
benefit to India and to the weaving population will be very
considerable,

In conclusion 1 should like to briefly sum up the
view of the situation which 1 have endeavoured to place
before you, Itis this, that the amelioration of the con-

HAND-LOOM WEAVING 223

dition of the hand-weavers in India depends upon
the introduction of the factory system and the organiza-
fion of the labour available in a more efficient manner.
This will necessitate the employment of capital and
will find occupation for a considerable number of
highly trained young men, The weaver will have to be
educated, and his lot will be jmproved only when his
services become more valuablé, Only those who have tried
to manage hand-weaving factories can form any adequate
idea of the difficulties which have to be faced, and 1
commend to your attention the extremely valuable work
Mr. P, Theagoraya Chetty has done in Tondiarpet.

j}!

L]

THE SALEM WEAVING FACTORY, ¥

In the present paper I propose to give a brief account
of the origin and objects of the Hand-loom Weaving
Factory which was established early last year in Salem
under the orders of the Government of Madras. This
Factory has attracted a great deal of attention not only in
the Madras Presidency but in all parts of India, unfortu-.
nately however its aims and objects have been misunder-
stood with the result that the work done there has nog
exercised that influence over the movement in favour of
reform in the methods of the hand-weaver which we think
it is entitled to and which in the interests of the Indian
weavers themselves it'should.

As far back as the year 1900 my attention was drawn
to fly-shuttle looms as an improvement over native hand-
looms by the then Deputy Superintendent of the Chingle-
put Reformatory and in the following year I set up about
half a dozen fly-shuttle looms in a shed in the School of
Arts, Madras, with the object of getting experience as to

» Contributed to the Industrial Conference, Surat, 1807,
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their working capacity and data regardin g their possibilities,
I was aware of the existence of the large weaving establish-
ments on the West Coast belonging to the Basel Mission
where fly-shuttle looms are exclusively used and, as
Inspector of Technical Schools in Madras, I knew of a
number of mission institutions where weaving with fly-
shuttle looms was taught. But in every case the work
was with comparatively coarse counts and the goods
turned out were invariably copies of the Basel Mission
work. So far as 1 was aware no attempt had ever
been made to turn out purely indigenous cloths on fly-
shuttle looms and it was to achieve this object that 1
began the investigations. From enquiries in Madras
Ifound that some attempts had been made by people
interested in the piece-goods trade, but that nothing had
come of them and a Muhammadan firm, Messrs, Hajee
Mahomed Badsha Sahib & Co., showed me the results of
a very extensive series of experiments they were under-
taking in the manufacture of Madras handkerchiefs with
the domestic hand-loom manufactured by Messrs, Hatter-
sley & Sons. When their experiments ended in failure
they lent me some of the looms with Which to make
further experiments and these looms may still be seen in
the School of Arts, Madras, among the discarded relics of

our various weaving experiments,

At the outset Madras handkerchiefs were taken up
and for two or three years we made great efforts to im-
prove the various details of their manufacture in the hope
of being able to turn them out ata profit. At first the
handkerchiefs fetched poor prices, but latterly we were
able to command the highest rates paid for them.
Attempts were also made to introduce the manufacture of
these handkerchiefs into some of the Industrial Schools;
but in evefy case the experiment ended in failure and at
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the end of 1905 after carrying on the work for nearly five
years it was found impracticable to make the fly-shuttle
loom a success on the lines along which we were working.
We had, however, definitely ascertained that it was practi-
cable to turn ont a much larger percentage of cloth on a
fiy-shuttle loom than on the native loom,that a cloth of
even better texture could be produced and that if the sizing
processes could be improved there seemed to be some
hope of the fly-shuttle loom coming into general use
throughout the country. Our want of success was partly
due to trying to do too many things at one time but mainly
to the difficulty of getting good weavers to work regularly
in the weaving shed.

In August and September 1905, I made a tour through
Bombay, the United Provinces and Bengal and in passing
orders on my report the Government of Madras expressed
their willingness to establish a hand-loom weaving factory
for experimental work either in Salem or Madura, For a
variety of reasons the former town was selected and in Feb-
ruary of last year the looms and apparatus with which we
were working in Madras were transferred to Salem and a
new start was made. Salem was selected, because accord-
ing to the Census Reports there were over 8,000 hand-
weavers in the town who were supposed to be in a more
or less chronic state of poverty, because the climate was
considered suitable, and finally because it was conveniently
situated in regard to access from Madras—a ma?ter of some
importance in connection with t?lc supgrvisxon of the
factory. All the experience gained in running the looms
in Madras was made use of in considering the lines upon
which the Salem Weaving Factory was to work,

In a report on the results of the first year’s working of
the factory which was submitted to the Government of
Madras I have explained that it is an experiment {0 ascertain

29
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whether it is possible to improve the condition of the hand-
weavers in Southern India,

- (1) by substituting for the native hand-loom improved
hand-looms which will enable the weaver to produce a
greater length of cloth in a given time without in any way
sacrificing the essential characteristics of native hand-woven
goods ; _

(2) by introducing the factory system among th
weavers so that they may work under the management of
men with commercial and manufacturing experience
and so that capital and organisation may be introduced
into the industry to render the hand labour more pro-
ductive ;

(3) by introducing, if possible, improved preparatory
processes to diminish the cost of the preliminary warping
and sizing which the yarn undergoes before it is placed
in the loom. o

From this it will be seen that the Weaving Factory
is not a school for imparting instruction in the trade,
but is simply for solving certain problems which have
been definitely formulated and the future action of
Government in regard to the weaving industry will
largely depend upon the solution which . is arrived
at. - With the first set of problems and the third set no
one, I think, will disagree, but a great deal of opposition
has been raised to what is characterised as an attempt to
introduce the factory system with its assumed squalor and
ugliness into what is deemed an artistic handicraft, If
the hand-weaving industry isto be materially improved,
a great deal has to be done not merely in connection with
the technical details of the weaving processes, but also in
connection with the training and education of the weaver
himself. In the design of woven fabrics there is immense
scope for artistic skill, but the production of these fabrics
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in the loom is a purely mechanical operation and the hand-
weaver is an artisan and not an artistic handicraftsman.
The production of solid bordered cloths is still beydnf'd'
the capabilities of the power-loom and for the very’
finest work the native hand-loom is still supreme ;
but for the bulk of the textile fabrics required by the
people of India the power-loom is one method of manu.
facture and the question which has yet to be answered is
whether or not it will ultimately be the only method of
manufacture. B

Those who study the weaver in his house amid his
ordinary everyday surroundings, often short of work and
nearly always in the hands of the cloth merchants in the
bazaar, see little of the indepéndent artisan who is to be
the industrial backbone of this country, but much of the
misery and poverty of his lot. With the assistance of
his women and children he ekes out a miserable existence
and his seeming independence is merely indolence and
aversion to regular work. The imagination of the artist

* casts a glamour over the wretched isolation of the weaver

and would have us leave him to fight a losing battle
against the products of one of the largest and best
organised industries in the world, telling him to work
with tools which have been discarded in other countries
asinefficient, The purchasing power of money in India
is steadily decreasing and in most of the other trades and
industries the earnings of the workers are increasing,
In the weaving trade at best they are stationary and in
many places are on the decline. Will the hand-weaver
gurvive the stress of competition or will he - be driven as
in other countries o seek a livelihood at other work ?
The answer is doubtful. The fact that he has survived so
loﬁg is in his favour and there is no doubt the transitional
period. can be prolonged, but it is still an open question as
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to whether he can be put in a position which will enable
him to command the same wages for the same number
of hours of work as the power-loom weaver, or the
blacksmith or carpenter, whose industrial existence is
not threatened by the prospect that ingenious machinery
will be devised to supplant them. On all these ques-
tions, I have in respect to the weaving factory
endeavoured to preserve an open mind and it has
only been called a factory and organised on factory
lines becfuse it seemed to be the simplest way of testing
the efficiency of new methods of working and of training
a certain number of weavers to carry on industrial experi-
ments to a definite commercial conclusion, As a Govern-
ment institution one can Wardly hope that it will be a
great commercial success. Experimental factories cannot
be run on purely commercial lines and there is no chance
of establishing any sort of a monopoly which might ena-
ble us for a time to obtain unusually profitable work.

So far at Salem we have not had time to tackle any
technical problems connected with the hand-weaving
industry. All our time has been engaged in getting to-
gether a sufficient number of capable hand-weavers
to really test the capacity of the various looms which
have been brought to our notice. We have found
that the hand-weavers of Salem like the hand-wea-
vers of Madras object to working in factory, and
although their wages are good their altendance is
unsatisfactory. This is mainly because the weavers
prefer to work in their own homes, assisted by their
women and children, and dislike being subjected to
the discipline and regular hours of working which must
necessarily prevail in the factory. Although the men can
- earn considerably more than they do in their own houses
and are ensured regular and continuous employment, they

%and nearly all are in t
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much prefer the old system and seem to find steady employ-‘
ment extremely irksome, but few of them are free agents
he hands of the cloth merchants who
from time to time make them advances and receive .the
cloths they manufacture. Naturally these gefmtlemen view
the experiments at the Weaving Factory .<w1th suspicion
and their influence has all along befen agfunst us, 'So far,
therefore, we have had to work @alxlly with the \‘walfs a:?d
strays of the weaving community, and the Assxfta;s:( in
charge of the Factory has had a long and tedIOUb' t in
getting it into even some sembiance of order.. P'nvate in-
dividuals however have watched our efforts, imitated our
methods and without any special advocacy on our part a
considerable number.of hand-‘keav:mg factories h‘ave been
started in various parts of the Presutietncy, but with what
success | am not able to state.
degr?It‘:h(:: a?;:tcerest in hand-weaving is mainly due .to
the Swadesi movement and mos.t of these factories
owe their existence to the enthusiasm engendered ?t
the birth of a new political move.ment. Whether, n(;
the long run, they will hold thf-:lr own or nqt, and
whether, in consequence, they will grow in s:zet . au;
multiply in number, remains to be seen. C.ompara 1‘v§ y
there has been a great development in the use of
recentl}::h(ecks for native clothing and it is largely to sup-
emand that most of the factories were started.
The pioneer work in this direction was done t?y the Eabsfl
Mission weaving establishments and it is not impro ,? ‘:
that i he demand continues to grow to. any great e:': en
that I try to cut into the business
i i . In Madras, at any rate, there
and possx»bly wl:;z;tl;:is] ng factories in Tondiarpet, both
are two larEe manufacturing Madras handkerchiefs and
h etors assure me that they are

cotton
ply this d

the power-loom Weavers will

of whic :
in this direction the propri
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doing better than with native hand-looms, but as no
accounts are available it is difficult at present to tell

whether they have succeeded in placing these factories

on a firm commercial basis, or whether they have
achieved little or nothing more than has been done in
the Government Weaving Factory.

I freely invite criticism of our methods of working
and of the way we are tackling the weaving problem, but
I deprecate all criticism which is based on ignorance of
our local conditions. In Conjeeveram, a large weaving
centre, at no great distance from Madras, the National
Fund and Industrial Association have endeavoured to
popularize the fly-shuttle loom and I have assisted their
efforts in so far that I havelent them six fly-shuttle hand-
looms, but the experiment has not been productive of any
satisfactory result and the National Fund and Industrial
Association have failed to popularize the fiy-shuttle
loom notwithstanding the fact that they fully recoge
nise its merits, Similarly in the town of Madura
where the weavers are more enterprising than in most
parts of the country numerous experiments bave been
made with fly-shuttle looms and 1 have seen the most im-
proved types of European hand-loom such as the domes-
tic loom of Messrs. Hattersley & Sons at work in the
bazaar, but none of these looms have caught on and plain
weaving to-day is done in Madura much in the same way
as it was more than a hundred years ago. It is not the
expense which a good fly-shuttle loom entails which stands
in the way, for in places where looms have been lent
there has been no eagerness on the part of the weavers to
avail themselves of theloan. Finally our experience in
Salem itself is dead against any idea that the fly-shuttle
loom can be popularised among the weavers themselves,
On the other hand in the Guntur and Krishna Districts
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there are signs that the weavers are beginning to take to
the fly-shuttle. It was first introduced to their .notice at
fhe Vetapallyam weaving school and it is certainly now
largely used in the neighbourhood of Masulipatam.*

In connection with weaving in fly-shuttle loom the
opinion has hitherto generally prevailed that fine cloths
cannot be woven on looms fitted with the fly-shuttle
attachment, because owing to the greater strain only com-
paratively course yarn which will notreadily snap can be
used for the warp. This opinion has absolutely no founda-
tion in fact, as where the fly-shuttle looms are designed
for wbrking in fine counts no difficulty has been experien-
ced. The great bulk of the work done in the Salem Weav-
ing Factory isin counts between 60's and 100’s and I
should not have the least hesitation in undertaking work
in higher counts if the orders were sufficiently large
to make it worth while. The fly-shuttle loom, no matter
what type, must be constructed to suit the work for
which it is intended and a loom which may do very well
for dungries or checks may be unsuited for ﬁne' coux:xts
and it is mainly owing to the neglect of this point
thét fly-shuitle weaving has made so little real progress
among the Indian weavers. . . .

From the time when these experiments in weaving
were first started a great deal of attention has been paid to
the various forms of loom which have been placed on the
méfkef and any pattern which offered the least promise of
- * A recent detailed enquiry (December 1911) bhas established the fact
that thex"e are now nearly 10,000 fly shuttle looms. in use i.n the Coast
Districts to the North of Madras and that the adoption of this method of
weaving has greauyimproved the condition of the weavers. In ~many
respects the people on the East F:oast seem to be more susceptable to
the influence of new jdeas than in other parts of the c.ogntry. Evidence
of this may be seen in almost universal use of al.ummm_m in place of
Brass and copper, in the numerous sma!l factories whxch‘ have.been
started and in the extensive use of oil engines and pump for irrigation,
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success has been thoroughly and carefully tried and I pro=
pose briefly tostate the results of the observations. Work

was started on hand-looms of the pattern generally found
in mission schools in the south of India and it was found

in such looms that although fly-shuttle enabled the
rate of picking to be greatly increased yet the increased

time spent in mending broken threads in the warp

almost entirely nullified its advantages, One by one
the defects of this loom were remedied, the pro-

portions were changed, the warp beam was mounted on
springs, an automatic take-up motion was introduced and
the picking string carried over a guide pulley with the
result that at the present time it can hold its own in fairly
fine weaving against any“’loom which has so far been
brought to my notice. In this loom there is nothing
absolutely novel. It has simply been proportioned in its
various parts to suit the work to be done and care has
been taken to prevent it becoming complicated. For
instance whilst we were engaged in making Madras hand-
kerchiefs in which several colours are used in the weft

it was thought that possibly the English drop box might
prove a convenient addition to the slay but in practice it

was found to be no great advantage and the“use of
the drop box was discontinued. In the English
hand-loom, as in the native hand-loom, the picking mo-
tion is independent of the treadles which control the shed-
ding motion and the weaver must learn to jerk the picking
string with his hand when he has opened the sheds suffi-
ciently by the levers controlled by his feet.  The loom
is in no sense automatic, but it is possible when the picking
strings are carefully adjusted to make from 80 to 100
picks per minute through a warp 54" wide. At the present
time at the Salem Factory, where we use nothing but
country warps sized by hand, to avoid frequent stoppages
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to shift the lease rods a fairly long spread of warp between
the warping beam and the healds is necessary. This
makes a long frame necessary and the loom takes up a
lot of space which is in some ways a serious disadvantage,

It became obvious at a very early stage in the ex-
periments that the fly-shuttle slay could be used in
the native hand-loom, and that we could improve
the rate of picking, Iam not now certain to whom
the credit of first making this suggestion is due, but
itisa very important one, as it places in the hands of
the native weaver a very great improvement in his
loom, and one which can be obtained ata very small
expense. This modification has been largely tried
and with considerable success, but it does not
secure all the advantages of the frame loom pattern
and is to be regarded rather as an intermediate stage
between the Native and the English loom. Experience
has taught us that the greatest defect of this loom is the
number of broken ends which occur in the process of
weaving, and these have been much reduced by
putting the warp on an elastic frame and by
using brass reeds and healds with metallic eyes. The
healds and reeds we employ are obtained from Messrs.
Jones Brothers of Blackburn, England, through their agents
Messrs. Hutheesing & Co. of Bombay. They are consider-
z;bly more expensive than native healds al.ud reeds, but
blose who have given them a fair trial consider that they
are worth the money. Itisnot an uncommon custom
for native weavers to vary the closeness of the texture of
their cloths by using reeds set much ‘closer together near
the edge of the cloth than in the middle. The practice,
if not actually fraudulent, is not to be rec.om'menc_led, as.lt
ié, calculated to deceive the unwary, but it is widely in
yogue and is likely to render English reeds unpopular un-

30
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less they are made to conform to this practice. The
automatic take-up motion is notan essential feature of
tb’e loom, nor is ita very popular one with native weavers,
but it enables the weaver to produce cloth of a perfectly
uniform texture, The cost of this loom varies with
the amount of timber put into it, the quality of the
timber and the general style and finish, Complete with
English healds and reeds it will not cost more than
Rs. 100 and in large numbers can be produced for a some-
what smaller figure. In our experimental workshops we
have made a good number of these looms and we sell them,
exclusive of healds and reeds, for Rs. 85 each. These looms
are purchased more as patterns to be copied than as actual
working looms and our pricd is perhaps somewhat high.
I do not propuse to furnish a dissertation on weaving
mechanisms, but before discussing the results obtained
with other types of loom it may well to explain that in all
the improved hand-looms mechanism is provided whereby
the picking and shedding motions are combined, and the
weaver is reduced to a pure automation who either works
the loom through a pair of pedals or sets tl.~ mechanism in
motion by causing the slay to swing in pendulum fashion
by one or both hands, The weaver is a mere automation
so long as everything works well, but if anything goes
wrong or if the driving force he supplies is insufficient a
break down always occurs and his skill as a weaver will
be called into play in repairing the damage done.
During the last few years the discussions about the
hand-loom weaving in India have led many people,
competent or otherwise, to attempt the improvement of
the hand-loom, and many worthless patents have been
taken out. During the last six years | have had under
observation every loom, that I have heard of, which seemed
to offer the least prospect of turning out successful, and

are |
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the following is, a complete list of the looms which have
been tried :—

(1) The Domestic hand-loom of Messrs, Hattersley
& Sons,

(2) The Domestic loom of Messrs. Raphael Brothers,

(3) The Japanese hand-loom.

(4) Mr. Churchill’s loom (Ahmednagar).

(5) Captain Maxwell’s loom (Salvation Army).

I had the Hattersley’s looms at work for a long time
on a great variety of fabrics, made from yarn of counts up
to 40's, but the output was never satisfactory, as the work
of driving the loom was far {00 heavy for the native weaver.
For a time I tried them with two weavers for each loom,
so that when une worked the other rested, and this natural-
ly increased the output but not to the extent that was to be
expected. When the loom s driven at a perfectly uniform
rate, it works very satisfactorily, but when the source of
supply of power is*an Indian weaver the supply is very
irregular and the result unsatisfactory. .

'The Raphael loom was never actually at work in
either the Madras or the Salem weaving shed and my
knowledge and experience of its working is gained by
observations made on the loom purchased by Mr. Thea-
garaya Chetty of Tondiarpet. This loom suffers from
the same defects as the Hattersley’s loom and is much too
hard work for the undeveloped legs of the Indian weaver.
To all intents and purposes both these looms are power-
looms and better work will be got from them if the
" pedals are done away with and an arrange-
ment made to drive them off a line of shafting. The
lonms are_made of cast iron and itis astonishing how
casily the castings are broken and how helplgss the Indian

weaver is in face of even asimple. fracture. ‘These logins

otally unsultcd for individuul weavers workingson

treadles or
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their own account, and I fail to see what advantage
there is if they are gathered in large numbers in a factory
and human labour is employed to drive them. Thirty or
forty such looms can be driven by a small oil engine
Costing not more than Rs. 4 or 5 a day to run and there is
not the least doubt that the output of these looms will be
three or four times as much as when worked by hand-
labour, Iam inolined to think that small power-loom
factories of this type might be worked with great success
in this country and would afford an admirable training
ground for the development of indigenous manufacturing
genius. lamnow dealing with hand-weaving and it will be
out of place to discuss this Suggestion any further, but 1
think thatsmall power-loom factories would prove very suc-
cessful if properly designed and worked on the rightlines.

With the Japanese hand-loon my experience was
very unsatisfactory. It was ohtai_ned from Mr. Shafi
through the Ludhiana Loom Manufacturing Company and
was found to be a crude and ill designed loom and no
warp ever put into the loom was woven into a satisfactoy
cloth.  Why the loom was brought from Japan to India
I do not know and the sooner it sinks into the obscurity
from which it was dragged the better. I have been told
by Japanese connected with the weaving trade that the
loom is not used in Japan and I am not surprised as at the
best it is only suitable for very coarse work.

Mr. Churchill's loom—~When | visited the American
Mission Industrial Schoal at Ahmednagar in 1905, Mr,
Churchill showed me a number of his looms at workon a
kind of dungri, and I was much struck with the results b
tained when weaving this kind of cloth. Subsequently Mr.
Churchill built 6 looms for the Salem Weaving Factory'to
weave fine cloths from 45” to 54~ wide. On such work the
loom has not been a successand the Salem weavers
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object to it. The mechanism for timing the throw
oof the shuttle is defective and the shuttle is very
liable to be caught in the warp when it is more thana yard
wide. To make the shuttle travel properly the slay has to
be moved forward with increasing rapidity and then
suddenly brought torest, and on the finer warps the per-
centage of broken threads renders the output of the loom
much smaller than would be anticipated from the rate at
which picking can be done when the warp is not too wide.

The last loom with which we are still experimenting
at Salem is that invented by Captain Maxwell of the
Salvation Army and known as the ““ Triumph” loom. I
have only one of them at work at Salem, with which fairly
satisfactory results have been obtained and a second lo?m
has been ordered with some slight modifications which
it is hoped will improve its outturn. If t?\is anticipation
is realised, it is proposed to put down six more looms
and to thoroughly test them on the same class of ?vork
against six looms of the English pattern already described.

In the looms of both Churchill and Maxwell the driv-
ing force is applied to the slay and I am inclined to think
that, whilst this will work satisfactorily on coarse u.rarps,
the necessarily somewhat jerky motion of the slay. is not
conducive to a good output when the warp is ﬁne:
Personally I hold the opinion based on over six years
experience with different types 'of hand-loom tha.t,
when the power-loom is converted m.to a hand-IOf)m, it
becomes an unsatisfactory machine owing to the irregu-
larities in the driving force and lhftt the 'hand-loc?m must
be a simple piece of mechanism in which . the irregula-
tities of the:weaver are compensated fer by the gentleness

of the action of the loom. o
A power-'ldd_m will- make. from 200 to 250 . picks
a minute, and Troni' careful observations made of.the
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outturn of hand-looms 1 find that the daily average has
only in one instance exceeded 30 picks per minute and
when weaving fine cloths an average of from 20 to 25"
picks a minute may be considered very good work * Mr,
Churchill at Ahmednagar was able to weave 30 yards of
dungri in 84 hours, the warp and weft being of 10’s counts
and the number of picks per inch 28. This is equivalent
to an average rate of picking of 60 per minute andis an
extraordinarily good result, I have often watched the
weavers at Salem and 1 find that they can easily do from
80 to 100 picks per minute whilst actually weaving, but
their daily eut-turn under favourable circumstances shows
that at this rate of picking less than 23 per cent. of their
time 1s spent in plying the shuttle and that the rest is
frittered away. Weaving is a very monotonous occupa-
tion and the weaver is certainly unable to go on picking
for any length of time without a change of some kind,
The changing of pirns, the repair of broken threads, the
shifting of the lease rods and other little incidents break
the monotony of the work, but they greatly impair the
efficiency of the loom.:

I am convinced that, if the fly-shuttle hand-loom is
to be largely used in making the finer classes of native
goods, the direction in which improvement should
be sought for is not so much in increasing the rate
of picking which is already quite fast enough as
in improving the details of the shedding and the
working of the slay so that the operation of weaving sub-

* These facts are substantiated by the recently issued report of the
weaving competition which took place at Calcutta atthe exhibition
asseciated with the Indian Industrial Conference of 1906. The Salvation
Army lool, which was awarded the gold medal, was worked af ihe rale
of 37-3 picks per minute for 7§ hours, but atthe end of. that Ume the
weaver showed signs of distress as did all the other competitors and it
wag; gbvious that the result depended. as much dpon the endurance of
the weaver as upon his Bkill or the merils of the lgom. :
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jects the comparatively delicate threads to the minimum
amount of strain, The idiosyncracies of the weaver how-
ever remain and I doubt if, under any circumstances,
the average rate of picking throughout a day will
ever rise to as much as 40 or 50 per cent. of what
may be termed the normal rate at which picking
can be done. Even in a weaving factory it is very
difficult to collect reliable data regarding the work-
ing of looms and their output, The conditions
vary so much from time to time and the human element
plays so important a part that some exceptional motive
must be brought into play to obtain anything like uniform
conditions. For this reason I attach considerable im-
portance to the results obtained’in weaving competitions
when a powerful stimulus is supplied to each weaver to do
the best he can. Under the auspices of Local Associations
in the Madras Presidency one or two such competitions
have already been held and in February next a competition
be held which is being organized on much more elaborate
lines than any of those already mentioned. The main
object of the competition is to ascertain the working capa-
city of the various hand-looms on the market under favour-
able conditions, but uonder as far as possible conditions
which could be reproduced in a weaving factory. Each
competition will last for six days and each weaver will have
to work for 7 hours a day and theresults will be judged by
the week’s outturn. In this way it is hoped we shall
obtain reliable data regarding the output of the various
types of loom when working on different kinds of cloth.
A considerable number of competitions have been arrang-
ed for and the Government of Madras have contributed
very largely to the prize fund, which it is hoped will in-
duée the makers of every practical type of loom to enter
theém in the competitions.
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From data collected at the Weaving Factory at
Salem a tabular statement has been prepared giving details
*f the cost of production of several kinds of goods. most
largely manufactured there, and 1 wou'ld dr,a.w at.ten,tmn to
the column in which the cost of each item is given 'a§;a
percentage of the total cost. Thejse.ﬁguresv are  very in-
teresting and it would be well if similar figures could be
produced from other weaving establishments and - the
various items discussed. It will be seen that in the.very
fine cloths like angavastrams and turbans the cost of the
raw material is but little more than a third of the cost of
the finished articles, whilst in the goods made in the lower
counts the percentage varies between 56 and 60, At Salem
the warping and sizing is done outside the factory by men
who do nothing else and they use fairly efficient warping
mills and from the figures for warping and sizing it.is
obvious that there is not a great amount of room for im-
provement. The cost of the actual weaving work is pro-
bably the main item in which improvement can be
effected and this is emphasized by the figures given
regarding the rate of picking which varies from 12 to 23
picks per minute excluding country towels, the figures for
which are not given as they are usually made on native
lobms with a simple fly-shuttle attachment, The item
¢ warping and sizing’ varies considerably with different
kinds of cloths and the figures given are probably lower
than would be obtained in many other places owing to
the fact that in Salem the prepar'ation of warps istoa
large extent aspecial business and is carried out in a much
more efficient manner than I have seen elsewhere.

Whilst the experimental plant was in Madras a great
many experiments were carried out in differ_ent m.ethods
of sizing and various forms of hand-warping mill were
tried.. The problem of preparing warps suitable

81
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for use on native hand-looms was laid before the
makers of warping machinery at home and after a
great deal of discussion a plant was ordered from®
Messrs. Butterworth and Dickinson. It was set up and
tried in Mr. Theagaraya Chetty’s factory at Tondiarpet,
but the results were anything but satisfactory and on
account of other and more important work the experiments
are at present in abeyance. The main idea was to employ
hank-sizing and a sectional warping machine capable of
turning out cheeses of warp of 500 ends. To make up a
warp containing 3,000 or 4,000 ends the requisite number
of cheeses were put on a spindle and the required warp
run off on to the weaver's beam. The principal defectis
in the sizing which proved inferior to that which is done
by the native method where the warp is stretched out on a
frame and carefully brushed. 1t is my intention as soon
as possible to set up this warping mill again and prepare
warp of unsized yarn and then to expose the warp
in sheet form and size il according to the ordinary
native method. 1 cannot say that I am very sanguine
that this will be a success, but it seems worth trying and
should effect a considerable economy in the cost of warp-
ing. Recently Messrs. Hattersley & Sons have brought
out a hand slasher sizing machine, which will probably
give good results with low counts where the hand-looms
may be expected to turn out from 20 to 30 yardsof clotha
day, but with the much finer class of goods which we are
weaving at Salem, where the outturn is seldom more than
5 yards a day, the use of very long warps is not recom-
mended as they remain in the loom much too long a time
and the sizing deteriorates so much that the warps have
to be re-sized on the loom and, when this is done, it
greatly diminishes the outturn.

Before concluding this paper it may be of interest to
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give some details regarding the factory itself. For the
present the factory is located in a rather ‘latge straggling
‘ bungalow in the middle of the town of Salemh for which
we pay a rent of Rs. 60 a month. It was intended origi-
nally to instalabout 100 looms, but owing to the difficulty
of getting weavers nothing like that number has yet been
reached and we find it difficult to keep more than about
35 looms in full work, The cost of running the factory
last year was about Rs.300 a2 month in addition to the
sale-proceeds which amounted to about Rs. 350 a month. .
A steady improvement is however going on and with bet-
ween 40 and 50 looms installed and an average of 35 at
work the sale-proceeds now amount to over Rs. 1,000 a
month and the cost of running the factory to about Rs, 200
a month, Ultimately it is hoped that the factory will
pay its own expenses, in fact it could probably be made to
do so now were commercial considerations of paramount
importance. .
To the capitalist who puts his money into a hand-
weaving factory it is essential that a profit should be earn-
ed and as that is not done at Salem it may be well to
indicate briefly why such a desirable result has not been
attained. In the first place the factory is a Government
institution, and it is generally recognised that commercial
work cannot be carried on under Government with the
same degree of economy as is possible when the control
is vested in the hands of private individuals who are
keenly interested in making it pay. In the factory we have
arrived at some conclusions regarding looms which have
already been stated, and if money-making was the object
in view, we ought to at once discard all other types of loom
and confine ourselves to those classes of work which pay
best. New experiments are always being tried, looms are
valways being altered, the weavers have to accustom the'm;
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id ) .. conditions, frequently a good deal of
gelves to the € nd generally the efficiency of the institu-
Sloth is sPoﬂ?d ?S' greatly impaired, It is for these reasons
tion as afactory does not pay and those who examine
that the factory ust take these facts into consideration.
the aqcounfs hm‘genﬂemen who have interested them-
1 -some of tdfweaving and have started hand-weaving
selveés in ha;:j be induced to furnish accurate manufac.
'faqtof,ies-co;nts they would be of great value, but it is
turing ac'coto ex,peCt business men to give away the results
.ha,-“;l); :a;;perience and those who would like to find out
:,fh;t;gr the investment of mqney in .hand-weaving factories
i likely to be a success, rgust examine 'the pu-bhshed ac-
‘counts of the Salem Weaving Factory in the light of my

remarks.
I

THE FUTURE OF THE INDUSTRY

Of the industrial problems which India presents for
solution, none are more complicated than those connected
‘with hand-loom weaving, There are between two and
three million hand-looms in the country producing fabrics
ranging  from coarse dungaree cloth, made from such
loosely spun cotton that it cannot be woven in power-
looms; to the magnificent kincobs and brocades of Benares
and Surat. From abroad over 2,000 million yards of
‘tloth are imported and 79,000 power-looms in the
country manufacture nearly another 1,000 millio
What the hand-loom Wweavers produce can only be roughly
estimated from the known quantity of mill yarn consumed
in the country, Probably it falls very short of the im-
ports in quantity. but considerably exceeds them in value,
“Thirty* millions sterling or forty-five crores of rupees would

n yards.
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' unt at which to value the outturn
:: :;1: iangjgzzze Zni)ndia. Whether these figures b:;:
s or not matters very little, as they are only adduce
acc.:ura..te or he order of magnitude of the interests mvol.ved
fo mdxf:atg t eouS weaving industry. They are certainly
1§ the mdlgheftlo make the industry one worthy of careful
btlgd en;ﬂ“(;é yet it will not be difficult to show that liip to
:hl; s;esen t time very little of practical value ha§ been oni
L That it has attracted attention, a grea
tt this dlreCt.lon. cannot be denied, but it has been mainly
deal of attentlonyo ¢ power-loom weavers. The former
from amategl'fs m the artistic standpoint and df:plored
approached it fro the craft, the latter regarded it as an
the decadence of -on nlmost as complete as _that
- decried the .investigations
of hand-spirmizi;J ;tt;:;) I—;;m;rad still a future a%s an in-
of those who t : tegd in viewing every effort to improve
dustry and per31sh weaver as deliberate attempts to‘ d?s-
the methods of .t 1efeatures which raised it to‘ the dn-gmty
troy thosci' specia The latter regarded it as impracticable
of an art industry. aving methods without eventually prcT-
to mprove hand;w:m weaver and refused to believe that it
ducing a;i [E)]Z\:zr:i:\?el ope along lines which would preserve
was pos

the characteristics of hand

these circums iy
gn(-jegstrators of this country have found some di
the admin

what measures would be .appropriate to
dent condition into which tl.le' hand-
Gradually, however, the opinion has
he situation is not absolutely hop;,less
4 every Province te.ntatxve steps h'ave. een
and in a]meS he hand-weavers, either by establishing ex-
taken to assist t e-es in which the problems of the trade
perimentai fg;:etgrl by opening weaving schools in which
- could be stu »

industry doomed to extinct

work:. . N '
tances, it is not surprising that

culty in deciding
deal with the deca
weavers have fallen.
‘gained ground that t
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improvements upon the indigenous methods of working
are taught or by forming model Co-operative Guilds or
Associations to assist the weavers in their constant struggle
against adverse conditions Consequent upon their poverty
and lack of credit, In each of these ways something has
been done, but only in what may be termed preliminary
work as the practical effect on the industry and on the
artizans is almost negligible,

It is unfortunate that those who have interested them-
selves in the solution of the Indian weaving problems have
all been new to the trade at the outset and have acquired
experience aud knowledge by slow degrees and mainly
by the process of trial and error. Possibly,
Compensation, their outlook has been wider t
have been that of technically trained men and
norance they have not been deterred by unsee
times imaginary obstacles which would have kept back men
of greater experience. The greatest achievement to their
credit is unquestionably a restoration of confidencein the
capacity of the hand-loom weaver to withstand the compe-
tition of the power-loom in extensive branches of the weav-
ing business. There are brighter prospects in front of the ten
millions of India who look to the hand-loom for at least the
means of subsistence, The way to an amelioration of
their condition has been discerned ; 1t remains to explore
the path.

During more than a century, the power-loom and its
various accessary appliances have been the subject of
study by many ingenious mechanicians and they have
devoted the whole of their skill to making it as perfect a
machine as is conceivable and they have rendered it
almost independent of the services of the weaver, |t is
true thatit requires skill and experience to run it but it
is of a different kind to that of the hand-loom weaver.

by way of
han would
in their ig-
n and some-
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The hand-loom also received some attention and reached
its highest developments about the time that it almost com-.

its rivalin pr ive Western coun-
®*pletely succumbed to its rival in pr ogresswe‘ e coun-
. tries. The defeat, crushingand completeasit was, may

attributed in the main to econor?lic forces. Thfe protdhucst: 2:
the hand-loom differ essentially in character rom ro(; e ¢
the power-loom and the balance of advant:.iges is iere thz
slightly in its favour, but in temperate reg:onsd ;ﬂ —
f living is high, the outturn of the hand-loom
o d adequate remuneration to the weave.r. He was
not affor overty, destitution and finally driven out of
reduced 9 pthe stéady decrease in the cost of manufacture
the trade })yom fabrics. In the East, in India, the story
?f powerj ° the same and, though the hand-loom weaver
oo qmt; he has not been driven out of the field. To-day
hz.as suffered, vert about 400 millions pounds of yarn into
bis l'ooms i us kind and it is at least doubtful if in the
fabrlc.s of varn(())f the Moghuls or the East India Company
palmiest daysmous; amount of yarn could have been pro-
such a3 el;lo;d-spinning alone. He has not done perhaps
duced by athav.n hold his'own, but he has done it with the
de‘] ‘mo:ie pliances of his forefathers and without assist-
:;l::lft:zem Fhe Western mechanician, - . .
i resents a very low stage of mdustrna.ul efficien-
This ;epcan doubt that the hand-weaver will be able
,3nd Z 0tables on the power-loom weaver, if but a
o tu.r ot ef the capital, energy and organisation were
e his trade that have been expended in pushing
devoted o weaving. The experimental factories have
pOWC""l‘:‘:‘;‘;d this, and there are now, in the Madras Pre-
d.emons rt n rat’e a number of small weaving companies
sidency 2 o Yoing ;md apparently with prospects of better
a’ble tﬁ) kefi?);i for them. They have done little more
f::s lir:ltroduce the fly-shuttle loom and the rotary
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warping mill, both great improvements on indigenous
methods but almost certainly capable of further develop-
ments. Quite a number of methods of shuttle throw-*
ing have been patented during the last few years
and some few of them have met with a greater measure
of encouragement than their real merits warrant. The
weaving competitions, which have become such a popular
feature of the Industrial Exhibitions at the present time,
have demonstrated over and over again that for simplicity,
accuracy and speed of working nothing has yet been
brought out superior to the best forms of the English
fly-shuttle loom. Mr. D. C. Churchill has invented a loom
full of promise, which automatically tends to correct one
of the greatest defects of the hand-weaver, namely, the
irregular rate at which he works. The weaver can ply his
shuttle quite fast enough and nothing will be gained by
further efforts to increase speed. The best prospect of
improvement lies in the direction of gentler handling of
the warps, the threads of which are frequently broken and
the efficiency of the weaver will be increased if less time
is wasted in mending them.

In the Salem Weaving Factory, we found that in an
average day’s work a weaver was seldom able to make
more than twenty per cent. of the total number of picks
he could easily make when steadily throwing the shuttle ;
thatis to say, four-fifths of his time was employed in
operations other than actual weaving. It is for this reason
that Mr. Churchill’s spring control of the picking me-
chanism is likely to prove a new departure of great
importance. '

We may regard, then, with equanimity the prospects
of ultimately obtaining what is wanted in the matter of
hand-looms, but the preparation of the warp is still carried
on in a very primitive way and though apparently. capable

HAND-LOOM WEAVING 249

f improvement little or nothing has been donf:. The
nain reason for this is that it can only- be car.ned out
»n a fairly large scale and must be asso?xated with large
sroups of hand-looms. There is no difficulty whatever
;bout arranging the warps ; the trouble comes when' the.y
are to be sized and the ordinary slasher sizing machine is
ot suitable. When in England last year, I consulted the
textile experts at the Manchester Municipal‘School ?f Tech-
nology and I was furnished with introdqctxons \.;vhxch ena-
bled me to see at work a dressing machine which seemed
to me would prove a solution of t'he difficulty. The
warps prepared were of very high quality and equal t{) the
best hand-dressed warps made out here. The Work obvxqus-
1y required great skill and expérience and asingle machine
was capable of dressing about a thousa.nd yards a day,
Probably on half this cutput, it would still be profitable
to use it but that would mean that from 100 to 150 hand:
looms would be required to draw their supply of warps
from it. Experiments with such a machine must therefore
be costly and can only be conducted in an organized hand-
loom weaving factory. With Government assistance, it
seems to me possible that the' experiment will be made
and though the loss willbe rather heavy if it provesa
failure, on the other hand, if it is a success, the future of
hand-loom weaving will be assured.

One branch of weaving in India has not been subject-
ed to European competition as solid bordered cloths
have never yet been made on a power-loom. The weavers
of these fabrics are fairly well off and if they have suffered
at all, it is entirely due to changes in the fashions of dress.
They are costly cloths and the solid borders are often woven
with silk and gold lace in intricate patterns. The method
of working these patterns is extremely simple but very
laborious and it can be performned equally well and much

32
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faster with a Jacquard machine. Experiments in this direc-

tion have already been started in the workshops attached

to my office in Madras and any one interested in them will”
be welcome to see what has been done. The results are

very satisfactory and indicate that the Jacquard machine

will prove an extremely valuable addition to the border-

loom or, in fact, to any type of native hand-loom engaged

on moderately complex pattern weaving.

Those who regard weaving as an artistic handicraft,
will probably deprecate the introduction of the Jacquard
machine, Its effect on weaving as an art has been strongly
criticised by Mr. Luther Hooper in a delightful book
on “Hand-loom weaving”” and I cannot refrain from
quoting the concluding  paragraph. “Thete can be
no question that the best weaving was done before
these innovations of the engineer and the mechani-
cian were made. It would therefore seem, that the
right road to improvement in weaving, as in all the
crafts, can only be found by those who are willing to
return to the traditional methods and simpler ideals of
the earlier masters of craftsmanship.”” This summarizes a
not inconsiderable school of thought and one that has
much influence at the present day though utterly unable
to stem the flowing tide. It is not modern methods but
the abuse of modern methods they should rail at. Accor-
ding to Mr. Luther, “ The Jacquard machine is responsi-
ble to a great extent, for the separation of the art of de-
signing from the craft of weaving.” Doubtless this is true
in a sense, as the Jacquard machine facilitated the growth
of the weaving factory which triumphed over the indivi-
dual weaver through the economies effected by sub-divi-
sion of labour.

It is a pity that the Indian craftsmen have not been
studied by the master craftsmen of Europe who live in
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modern luxury and pretend to despise i.t all, Th? lot of
the Indian weaver is hard toil, ofjten 1.n the rmdst_- of

® extreme penury and ¢ the pleasant mgepxous occupation
which exercises all his faculties,” according to. Mr. Luther,
leaves him with the lowest standard of physique among
all the artizan classes in this country:

THE greatest obstacle to the {mprovem.ent of the
condition of the hand-loom weavers is the a.rtlzans them’:
selves. In a paper on the “ Salem Weaving Factory'
contributed to the Industrial Conferen?e held at Surat in
December 1907, 1 described the condition (?f the weav?rs,
the nature of their work, the miserable exxsten.ce Whl.Ch
most of them lead and the hopeless attitude of mind, which
renders them averse to any change. In th'e last twelve years,
I have had a good deal to do with the artlza;.xs of the South
of India and no class have 1 found more difficult t'o deal
with than weavers. They are clever enough at their own
work in their own way and are capable of t[urning out ex-
cellent material, but with an expenditure of'tlme and la%b-our
that keeps them in a wretched poverly stricken condition.

There is an interesting chapter in Professor Chapman’s
work on “The Lancashire cotton industry ” describing
the condition into which the hand-weavers of Engl?.nd
fell during the course of their prolonged struggh? against
the power-loom and l am temgted tq q.uote.from itto show
that history is but repeating itself in India and that the
economic development of the countu:y .has, under the
operation of similar causes, produced similar results. He
says: “The lot of the hand-joom weaver was|not an unplea-
sant one throughout most of the eighteenth century,
Certainly, his food was simple, his clothing -was coarse
and he worked hard; but his lif.e was net without
variety, and it could be spent in the country and
fresh air. Guest says of the weavers that - they were a
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fine body of men, full of the spirit of self-reliance.
"This he attributed to the fact that they sold their cloth and
not their labour, that they were not servants but indepen-
dent business men.”” That was before the advent of the
power-loom, andduring the interval between the introduc-
tion of machine spinning and the beginning of competition
wilh power driven looms, the weavers enjoyed a transient
period of extraordinary prosperity. Then came a time of
adversity and the weavers gradually sank lower and lower
in the social scale and finally disappeared altogether. In
1835 the evidence offered the Committee appointed to con-
sider the condition of the hand-loom weavers represent-
ed the situation as appalling and Prof. Chapman quotes
John Fielden as asserting ‘“that a very great number of
weavers are unableto provide for themselves and their
families a sufficiency of food of the plainest and cheapest
kind ; that they are clothed in rags, and indisposed on
this account to go to any place of worship, or to send their
children to the Sunday school . . . . that notwith-
standing their want of food, clothing, furniture and bed-
ding, they, for the most part, have full employment ; that
their labour is excessive, not infrequently 16 hoursa day.”

Much of the distress to which the hand-weavers were
subjected was due ‘to their sutlen, disdainful attitude.
“Only the direst necessity could drive the typical hand-
loom weaver into a steam factory, and not infrequently he
preferred to fight famine at close quarters rather than sur-
render his liberty. . . . most hand-loom weavers com-
peted with the factory, instead of entering it and attempting
to secure for themselves as large a share as possible of the
gain resulting from new economies in production. The
handicraftsmen, as whole, at that time were entirely un«
enterprising ; it is small wonder, therefore, that competition
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cut prices at their expense. Their wages stood for th.e lin-c |
of least resistance. The typical hand-loom weaver v&fxth his
*ottage loom, who dreaded the thought of factory life and
remained rooted like a tree in his parish represented a social
order that was already obsolete. . . . Partlyasa result
of the attitude of hand-loom weavers asa whole, the first
steam weavers, both in England and Scotland, were nearly
all women.”

The resemblance between the fate of the Englis}.a and
the Indian hand-weavers is striking, but the analogy is n.ot
complete. The Indian hand-weaver, thanks to. more genial
surroundings, is able to keep goingon a very little and has
therefore survived and forms, and will undoubtedly
continue to form, the largest section of the Indian
industrial population. Asan artizan, he is Worse off than
other artizans because he has been subjected to 'the stress
of greater competition and the present generation have
grown up under very adverse circumstances, The opera-
tives in mills and factories earn much higher wages and
are fairly certain of regular employment. They are inde-
pendent and free, for there is competition for their labour,
whilst the hand-loom weavers, though nominally working
for themselves, are tied hand and food by their debts to the
cloth merchants and moneylenders, Their intractableness
and indolence is engendered by the feeling that they have
nothing to lose, and they have sunk into such a state of
apathy that they have no desire torise. Aslongas they have
sufficient to satisfy their animal cravings, they will not work
and the long hours they have to work are forced upon them
by the difficulty of procuring a bare subsistence with their

;inefficient methods of production.

There is little hope that anything can be done to
alleviate the lot of those who have been allowed to grow
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to maturity amid such surroundings and the best hope for
the future of the weaversisto deal with their children.
The hand-loom factories are extremely unpopular with
adult weavers and those which are now running depend
largely upon non-caste weavers trained in Mission and
other schools. That any improvement can be effected by
working along Co-operative lines is very doubtful and it
is even still more certain that the individual weaver can
never hope to better his present condition. The hand-loom
weaving factory is the only direction in which progress
seems possible, The weavers themselves are heipless and
the organziation and capital which are necessary to put
the industry on a better footing must come from outside.

The warping mill and dressing machine are the key to
the situation,.the centre around which the factory must be
built. The weavers need not necessarily all work in a
single shed, their looms may still be in their own houses
and they may still be allowed to work as they will, but
instead of preparing their own warps, they will be supplied
by the managers of the warping plant, who will finance
the trade and place the finished goods on the market.
Whether the weaver will be able to earn enough to keep
his family under these conditions remains to be seen—if he
cannot dispense with the assistance of his wife and family,
there appears to be no reason, except that it has not been
the custom, why the women should not ply the shuttle,
The lighter kinds of weaving are admirably adapted for
women and all over the world they are, or have been, so
employed. In one Mission school in India I have seen a
a number of girls weaving with great success and there is
no adequate reason why the custom should not spread.
The simple life of an artizan’s household leaves the women
with ample leisure and weaving has much to recommend
itasa domestic industry. Pirn winding might still be
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interfering with their attendance

i f
d it would give them that delicate sense 0
;:jg:o\::;i:}r: is essential to t'hose who h?\tr;eitro Cl::,::,c:ﬁ
cotton threads during the various stages 0 ‘
son ’il?l:o fit:e‘:t?zn of practical importance is how tl;ese
h ; (3e to be brought about; how a new genera 1o.n
o mavers i to be created who will at any rate ply th?u
O e o tere 0of equality with other artizans, wl.mo will
e term\?\rell off as operatives in steam factories apd
l:il?: leaE‘S)tdi.llsca’tion alone can do this ’a;‘nd t;) :1«; izf(fezcs:tnirs
. e. Topu
et bfe g:r:: 'ilanshe;\rlll}(; lsltkaf to see psome 'Weavi'ng
. conlcretti\rt:d i;l the larger weaving centres, in wl.nch
ueation and a training in weaving woujd be given
edu(;natloll:ildren of weavers only. The boys should be
. 't' es t about 10 or 12 years of age and should be
b 35 rentices for at least 7 years. They should
l?ound ;‘5 ::ppand should be given sufficient wages to
e 0':1. their parents for the joss of their labour, but
compenlsslne day should be spent in the school and they
he “{31‘ I:laegclothed and fed in the school. An elemefxtary
- 1 education is necessary to counteract home influ-
B e ed repare the mind for the reception of ne.w
fmces a;'l‘orlt)he ficst halt of the period‘of apprenticeship
ld?as.h 1d be the main work, the trade being considered
g;l:escozludary importance, but during the last half of the
period the reverse should be the case. t
This proposal I know is contrary to the gen.erally accept-
d principle that trades should not be tax.lght in elementary
o eneral education imparted ina trade school,
S e le is based upon a limited amount of expe-
e e hools of this mixed character which

i ained in SC ic
ne?: eb? no means efficiently managed. Year by year, it is
we

done by children without
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more and more strongly forced u
conditions under which industrial

involve the employment of a more intelligent and adapt®
able class of operative than has hitherto generally been
deemed necessary. This is so in Europe and will be found
to be equally 0 in India. To increase the efficiency of
Indian labour isto solve at least one-half the economic
problems confronting us, | therefore think it is es-
sential we should educate the hand-weaver if only
that he may be a centre of light and influence in his own
Community and contribute to dispeiling the darkness and
banishing the apathy which now enshrouds it. These

schools will be Costly, especially at first, but the industrial
side should run ag nearly as possible

ditions. F rQm the educationa] point

pon us that the modern
work must be carried on

under factory con-

The education of the artiz i
though the most important
to restore hand-weavin

and file, adequate(

who will be the leaders in the trade,
and the masters or managers of the future associated
groups of weavers, be they in factories

tions. For them, a high grade technj
where the art may be studied in all its varied branches and
where experimental work can be carried on. [t has
been decided to start such a school at Madura but the
details of the scheme have yet to be worked out, The
hand-weaver enjoys conspicuous advantages in the manu.
facture of art fabrics and we may hope that it will be found

» 8uilds or associa-
cal school is required
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ible to do something in this direction and preserve as
poss

far as possible the combination of artist and draftsman in
elar

ization of the hand-weaving of the

one p"’"sfil‘".n;rlzz: YE;‘Zi‘ﬁZ"Zﬁd finishing and, if it should
future wi 'tlyle to establish a dyeing and blea'chmg scj‘hf)ol
prove possc; ra, there will be no great difficulty in combining
:also.m o E::ving schoal, and thus provide for the South
i Wlth‘ the v'VI‘eextile Institute worthy of the great. trade
o h'ui!laoz and capable of rendering it invaluable assistance
carrie
tn fotre develoforz:tlls invaded almost every branch of

The Estw rf;:c in every direction with the same degret;
Sy Where wages are high and the costs o
o.f 'suCCCSS'. roportion, the hand-loom makes but a poor
living are mhpre living is cheap, it has a bettt?l‘ chance and
show, 1?utW : ¢ of fabrics can easily holds its own. ’1"he
fora mde. rangf the field in which hand-weaving may faxr!y
demarcatlg 3 ;ell is a very important matter. There hxs
expect to .Otalk about the superiority of the one or t e;
much 1ooss d of manufacture which is based upon, a
other metho gperience and is usually mere dogmatic
best, pqpulaf fi) P;nions. Investigation is desirable so that
N f;fctories may equip themselves for the out-
hand-weaving lines of goods in which they possess j(he
turn of those tages over the power-loom. Concent.ratlon
greatest acuan %efmite lines is essential and the mnstak.e,
of egort :,l:(;]egin the past, of trying to do too much will

often .

:l(;en be avoided.



CHAPTER IX
MISCELLANEOUS INDUSTRIES
WOOD DISTILLATION

I

Whatever be the outcome of the movement in  favour
of indigenous industrial enterprise, whether it results in the
establishment of large organised factories or, as seems
more probable in the immediate future, it leads to the
development of numerous small centres of manufacture,
it is certain that it will necessitate the installation of many
plants to supply power in either large or small units. The
power question is therefore an exceedingly important one
and it may be of some interest to briefly state the situation
in Madras in reference to the facts upon which it is
desirable that attention should be concentrated. The
fuels used in Madras are coal from Bengal and Singareni,
wood from local forests and plantations and charcoal
brought into Madras chiefly from the forests of Chingle-
put and North Arcot. Liquid fuel is also imported from
Borneo by the Asiatic Petroleum Co., kerosine oil by
several companies and anthracite coal and Bengal coke
are used to a small extent in one or two suction gas
producer plants.

The price of coal within the last few years has
fluctuated between Rs. 12 and 16 a ton and, at the
present time, it is somewhat easier than it was a year or
two ago. For heating purposes one ton of Bengal coal
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may be considered equal to 1} tons of really dry wood but
the wood that usually comes into the market is green and,
if it is stacked for a few months to dry, will easily lose 25
per cent, of its original weight, so that we may take one
ton of coal as being equal to two tons of green wood,
The consumption of wood in Madras amounts to about
120,000 tons a year and the price has been steadily rising
for years past. The best kind of casuarina wood
fetches Rs. 13 a ton and this is practically the same price
as coal, although it possesses only half its heating value.
In other parts of the Presidency, various kinds of jungle
wood can be obtained at much lower rates and the rail-
ways, which consume large quantities, can usually make
contracts at under Rs. 6 aton? In regard to the price of
coal, the principal factor is the cost of transport, whether
by rail or sea. As the sources of supply of coal are all to
the North of Madras railway freights are lower to towns
situated in that direction, whilst they are higher to those
lying to the South or West. Madras, Negapatam and Tuti-
corin are the only ports on the East Coast {o which coal
can be shipped with advantage. The cost gf wood
varies very much and obviously depends upon the proxi-
mity of jungles or plantations from which it can be obtain-
ed. From the fact that on many seciions of the railways,
wood is still used, notwithstanding the inconvenience
entailed by its employment as fuel, it may be concluded
that this material is distinctly cheaper than coal,

All over the world, wood is rising in value as the
natural sources of supply become depleted and India is no
exception to the general rule. If with the present prices
of fuel, any large industrial development were possible,
the increased demand would undoubtedly lead to enhance.
ment of the rates. Around Madras, the supply of fuel is
insufficient to meet the demand and the prices are steadily
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rising, and, except in so far as they are kept-down by
competition with coal, they will continue to rise, The,
price of casuarina wood is nearly double what it was twenty
years ago and the profits derived from plantations are very

considerable, But these tend to decrease owing to the

increased rates for labour and the more extended area

from which supplies are drawn, The area of reserved

forests in the Madras Presidency extends to about 23,000
sq- miles and over the whole area the average annual in-
crement is probably not more than half a ton per acre
per annum. -Assuming that figure, it would amount
to more than seven millions tons equivalent to about
half that quanity of coal. Most of this, however, is only
available in the hill tracts,‘ remote from the cenires of
population and industrial activiy. The cost of transport
renders it of little economic value and for not more
than about half a millions tons a year can a market
be found. On the West Coast there is a large area of
forest in the hands of private individuals, but it is unlikely
that any of this area could be counted upon to increase
the fuel supply of the country, as much of it is capable of
yielding good timber and for the rest the owners would
demand too high a rate. On the East Coast, particular]y
in the districts of Chingleput and South Arcot, there are
extensive privately owned plantations of Casuarina, which
is widely grown for fuel, but the high price which the
wood fetches is evidence that the demand on them 18
greater than the supply and since the profits on existing
plantations are high, it may be assumed that the area under
casuarina will rapidly extend till the natural limit is reached,

On the Nilgiris, the Palnis and some of the high
ranges, blue gum plantations of great extent could be
started and would in few years yield very Iargevsup.
plies of firewood, as an annual increment of at least six
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tons per acre is easily ubtainable, but the‘ cost of t~r?nsp0;:
to places where the fuel would be of L.lse is prohxblgyﬁ.t
.would, nevertheless, be of advantagct 1f.these bare | 11. o-p‘)s
were clothed with vegetation and within reasonab edxmx i
it is certainly desirable that the small area plafnte; ﬂ:eu
should be gradually extended. As reserves. of hue. me)i
might ultimately prove of great value 'but in t }t: im "
diate future the justification for expenditure on .t em h\ix;h
have to be sought chiefly in the beneficent actandw reh
forests exercise in moderating the effects of wind,
imatic influences. .
o g?:l: ;];in;g the existing state of.things, and wf;h m:
hope of any material improvement in the fuel supply 0t
the Presidency, industrialism i} the South of India rr.msI
necessarily be of a restricted chara.cter. [.n .m.etallurglca
industries, a cheap supply of fuel fs. of v1taI' 1mport?u‘1ce
and our inability to comply with this essential COI‘ld!thl’;
renders the vast iron ore deposits of Salem, Bellar:v, :;m
other districts valueless. In electro-metallurgy am.i 1r;l elec-
tro-chemical industries a cheap supply of power, buclz as is
obtained at Sivasamudram from the Cauvery falls, m:y
prove to be a satisfactory substitute for ci-lea.xp fuel, but tde
amount of such power in the South of India is very limited,
and for the present may be neglect'ed‘ Industries .such as
these are therefore out of the questlon.anc'i therfa are prfos;
pects of success only in those industries in which therttlef
used, whether for power or heat, forms only a sma;ll p:;\ a(;
the total manufacturing expenses. A local ‘supp yofr
material, a local demand for the goods and in sot:.ehcases
a local supply of suitable labour, are all factors w xct nr:;y
more than counterbalance the dlsadvantage‘:s. due to the
high cost of fuel. Again some spemal. condition such as
thi fragility or bulkiness of th-e a.rtlcles pfoduc;d m-ay,
operate in favour of a local indastry which otherwise
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would be hopelessly handicapped by expensive fuel, The
manufacture of glass, for instance, has been started in

. O
Madras and may become an established industry in spite

of dear fuel and an unfavourable climate, because it
protected by high freights and heavy packing charges
relative to the value of the imported articles. The most
important element upon which success depends
be in this case the existence of a g
market for the outturp of the facto
work as pumping water, power is re
cost of the fuel is the main item in
the extent to which this operation
price of the fuel depends upon the
is easily possible to conceive that
town supply nr irrigation, is so
available will be made use of, a
ment of engines and pumps
diminished by fluctuations in th
The calorific power of f
which is taken into- account i
domestic purposes, as we have
in price to coal, although
half the amount of heat,
quantities of charcoal are pre
of conversion about one h
power is dissipated. The cha
heat which can be develop
freedom from impurities
attending its use.
about five tons of

is

seems to
ufficiently large local
ry. Lastly for such
quired and though the
the cost of the work,
will he affected by the
value of the water, It
the water, whether for
valuable that all that is
nd the field for employ-
will not be increased or
e cost of fuel,

uel is not the sole factor
0 assessing its value, For
Seen, wood is nearly equal
it yields but 1little more than
Similarly from wood large
pared although in the process
alf the total heat producing
rcoal is valued for the intense
ed by its combustion, for jtg
and for the absence of smoke
But in the processes now employed
wood are required to produce 3 ton of
charcoal. 1Itis therefore an expensive fuel and only used
when its special properties are in demand. In re.

cent years, it has come largely into use for the

manuy-
factare of gas for generating

power in gas engines. The
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initial expense of the fuel is counterbalfmced by the
gfficiency with which power can be obtained from the
as it yields. . . ‘
¢ Tz’le fuels available for generating power in this
Presidency have already been mentioned, and wte haze
i h fuel fluctuates frem time to
seen that the price of eac : ‘ me fo
i i Iy in different places owing
time and varies enormously :
cost of carriage from the sources of supply. The size .,of the
the generating unit also materially affects the quelstlon as
ich is to use, and in nearly every
hich is the cheapest fuel , . :
::Zs‘:’ ilt is a matter of some difficulty and requu';ai ext;tnsxve
tical inti ocal con-
i i and intimate knowledge o
practical experience . : ovledgs of local con
iti i decide what fuel shou
ditions to satisfactorily i e used
ing it should be adopted. )
d what method of using i .
;ll)niesel engine is by far the most efficient hedt motor tl?al:
so far has been designed, but whether it can corrcllpet.ctehth
i i ines supplied with gas
ines using coal or gas engines
?:z?r‘lnofl[:egor other of the various types of gas produc;:erf,
d or waste products
i ich coal, coke, charcoal, woo
mc‘;vlh::schs:w :iust or, tannery refuse are burned, depends
Sl:x the relative prices at which these sources .of heat can
g btained. In most towns, for very large ux?lts, the steam
;?ne still holds its own, of which evidence is afforded by
fheg fact that during the last few years-severa.l large cotto‘n
mill engines have been installed in this Presidency and in
Iv one instance has a Diesel engine been employed: On
Olf ’ ther hand for smaller units, but stili c?mparatx‘vely
: . : ones, the steam engine shares the field with the Pxese}
i e wl,lilst for small sources of power, gas and oil en-
et'lgl: a,lone can compete, and at the extreme end of the scale,
tgl;neoil engine enjoys unrivalled supremacy. To the. people of
Soe thern India, the inferest mainly lies in the relative advan-
t ‘::s oi oil and gas engines. Where large amounts of pmzver
a":ge'consumed there are always competenit Engineers availa.
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ble to decide how it is to be obtained, but the projectors
of small factories and agriculturists or land owners,
want to pump water, cannot easily obtain such
advice, and it is an unfortunate fact that they are
to decide a question like this on the advice of in
or interested parties and generally with d
Government fully recognise this fact and though the
Department of Industries has ceased to exist, this branch
of its work is still carried on and for a trifling fee, the
whole experience of the late Department is placed at the
disposal of those who wish to make use of it.
The liquid fuel or kerosine oil used in oil engines
is imported from abroad and is cheaper in Madras than
anywhere else in the Pr’esidency. There is competition
in the kerosine oil trade but the iiquid fuel is monopolised
by one company, and it has power to withhold supplies
or arbitrarily change the price at any time. This is not an
altogether satisfactory position and it is at least politic to
encourage any rival system that can tompete with oj]
engines using liquid fuel. For gas engines, charcoal is the
most convenient material from which the gas can be
obtained and it is naturally cheapest where wood is most
plentiful and when there is no large demand for it for
other purposes. Thyjs is generally in the neighourhood of
the forest tracts and remote from railways., These are
nor usually centres of industry and in order that the
field for employment of gas plants may be greatly widened,
it is necessary that there should be greater inducements
to manufacture charcoal and that more economical
methods should be employed than those now in vogue.
It is certainly a point in favour of the gas engine that its fuel
can be obtained in the country and need not be imported
from abroad and it is therefore a matter of some economic

importance to encourage the development of charcoal
manufacture on improved lines, -

whq,
expert
prone
competent
ire results.
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Four years ago, the attention of Govc::mment waj first
directed to the probability of a growing dem‘an for
®charcoal and an enquiry was started to as":ertam wha:
prospects the scientific method of preparing c:hartcoaf
known as wood distillation offerec.l for the employfmendi 0
capital to those interested in the improvement o 1:11 ag
industries, The information finally collected was place
before an Advisory Board appointed by Govemmen.t tto
consider whether the industry should be left to private
enterprise or undertaken by Government: T.he Advxsom;y
Board reported that it did not offer sufficient in ducemfzn i
for the investment of private capital and .thought thz}t if 1
was desirable to start the industry, it should in th?
first place be undertaken by Govemmen't. Th‘e ord:rs o
the Secretary of State in regard to the piongering o nev;
industries preclude the possibility of this b<.3mg done an
things must remain instatu quo ante un_]ess it can be Showﬁ
that the opinion of the Advisory Committee was not we

founded.

i

A careful reconsideration of the facts gathered more
than two years ago, supplemented by information of con-
siderable value obtained whilstin Europe on. fur!ough-,
induces me to put forward a case for wood d.ls.tlllatlon as
ap industry eminently suited to Indian condmon.s at the
present time. It is not a difficult or complicated industry.
It can be started with a moderate capital outlay, the raw
material is available in sufficient quantity to secure th.e
permanence of the industry and for the producfts there is
an, assured market at remunerative prices. It is true that
i*t“'i’sha new industry to the country, and that no one here

has any practical experience in working it, but it is carried
34
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out on a Jarge scale in many other parts of the world and
there will be no difficulty in obtaining the services of an
expert to start the plant and train local men to run it.

~ The methods of burning charcoal prevalent in India
are practically the same ag those pursued in other parts
of the world where this primitive process has not been
displaced by wood distillation, Briefly, the wood is
stacked in large heaps, protected from the atmos-
phere by a covering of earth,and fired with a limi-
ted amount of air, The heat generated by the com-
he wood causeg chemical disinte-
th the evolution of the acid vapours
ally remains a residue consisting of

The ‘one product is carbon or char-
Wo tons are obtained from every 10
nised. This process is very simple,
but extremely wasteful, as by it, from hundreds of thousands
of tons of good wood, we every year obtain none of the
valuable bye-products which a more scientific procedure
would render available, In place of this crude way of
treating woad when charcoal is required, it may be syp.
jected to protonged heating in closed retorts or kilns,whereby
all the volatile matter is driven off and a residue of practi.
cally pure carbon left behind.  The volatile matter jg of
complex composition and yields on condensation pyrolig-
neous acid and tar. The liquoris allowed to stand in
tanks whereby the tar sinks to the bottom and the super-
natant liquor is then distilled, yielding crude wood spirit
and acetic acid. This distillate after standing in wooden
tubs for a certain time, whereby further separation of im-
purities is effected, is mixed with milk of lime and transfer«
red to a copper still and again subjected to heat till al] the
Wood spirit is removed, The residue consists of an agque~
0us solution of acefate of lime, which is coneentrated and

gration of the rest, wi
and tar and there fin
almost pure carbon,
coal of which, about t
tons of wood carbo
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finally dried to a grey powder in a k?ln. The wood spi.nt
is subjected to fractional distillation anq comumercia
emethyl alcohol produced. From the destructive dxstlllatt.on
of wood, we therefore obtain four marketable products :—

(1) Charcoal.
(2) Acetate of lime.
(3) Methyl Alcohol.
(4) Wood tar.

There is also a large quantity of in_condensable gas
which passes through the first condensation process, :"d.
can be utilised to assist in heating the‘ retorts. All these
products are of considerable commercial value.

The price of charcoal in Madras at the present‘ time
is Rs. 30 a ton. The acetate of lime fetches. from £ 8 to
£ 11 a ton in the London market and may be taken as
worth fully Rs, 120 a ton in Madras, The methyl alcohol
fetches from 2s. to 2/6 a gallon in Londoq a.nd. may be
taken as worth Re, 1 per gallon in Mac.iras, if it is to be
exported from the country. As will b.e .subse.quently
shown, a market can be found for it in India in which case
it will be worth at least Rs. 1-8-0_ a gallon at the
factory. There remains the tar which is worth a great
deal more in India than in England. Last year, 1909-10,
there was imported into Madras 23,861 cwts. of ta'r valued
at Rs. 79,030 or slightly over Rs, 66 a ton. It will there-
fore be well within the mark to assume that ?he locally.
manufactured tar will be worth Rs, 40 ator.l at the fac‘tory.
Experiments have been made in England with a consider-
able number of Indian timbers to ascertafn w.hzft t.hey
would yield on being subjected to destructive distillation,
In the case of blue gums which grow so freely on the
Nilgiris and of casuarina, ten ton lots .were sent home
and the experiments were ona sufficiently large scale
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to yield fairly accurate commercial results,

These are
presented in the following table,

Blue gum. Casuarina wood,

Charcoal, per cent, ... 35 30
Acetate of lime, per cent. 5442 52
Methy! Alcohol,

gallons per ton, 3 4
Tar, per cent 53 44

From 10 tons of Casuatina w
obtain products worth Rs, 228
following statement s

ood, we should therefore
as shown in detail in the

Rs.
Charcoal, 3 tons at Rs. 25 per ton e 15

Methyl alcohol, 40 gallons at Rs, 18 per gal, 60
Grey Acetate of lime (80 %) 1234 cwt. at
Rs. 120 per ton

v 75
Wood tar 9 cwt, at Rs, 40 per ton

‘e 18

Total .., 228

eenmat

It now becomes possible to bresent a balance sheet
to show the probable results, which would be obtained,
if a wood distillation factory were started on the East
Coast, in the neighbourhood of large casuarina plantations,
preferably situated rear the Buckingham Canal, so that
advantage may be taken of water carriage to reduce the
cost of transport of raw material as much as possible.
To deal with about 6,000 tons of dry wood per annum,
such a factory would cost, erected in complete working
order, about Rs, 1,50,000 and a Company with a paid up
capital of Rs. 2,00,000 would have ample funds to
carry on the business, The principal items on the debit
side of the balance sheet would be the cost of the wood
and the cost of the fyel for working the furnaces and
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ills, be possible to use part of
tills. It would of course .
311: :vood this way, but it will be found more economical

%0 buy coal. For the casuarina wood I have allowed Rs. 8

a ton and for the coal Rs. .13 a ton deliver:}cll a:v ht;;:
factory. 10 per cent, depreciation is allowed on le hole
plant and the other items are based on the actl::' c .zegin
incurred on a wood distillation plant of about this si e in
Germany. The total amounts to Rs. 1,00,900 per an

as shown in the following statement {—

Rs.
Wood, 6,000 tons :g,ggg
Coal, 1,000 ,, ,900
Lime, 150 ,, =3 5006
Labour o 2000
Repairs o0
Management ... . e . 15,000
Depreciation ... . Ceee 15,

Total Rs. ... 100,900

already seen that 10 tons of casuarina wood
will ;Yei: ::(e)ducts jLvorth Rs. 228, 6,000 tons will therz;
fore yield products worth Rs. .136,800 and the gross ;())ro
on a capital of Rs. 2,00,000 will amount to Rs. 35,900 per
annum, I think that there can be no doubt that away from
the immediate neighbourhood of Madras, casuarina wood
in abundance can be obtained at lower rates than thf>se
quoted and if this be so, the prospects of the undertaking

i favourable.

e s;:lin?; 1;)ee interesting to compare the conc?itions, under
which this factory will work, with. those which I actually
found in a factory at Ivry near Pa.rls. The wood cost Rs,
13 pei‘ ton and 4 tons were required to produce a ton <?f
charcoal. - The charcoal was sold at Rs. 45 a ton, that is
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to say, wood worth Rs, 52 produced charcoal worth only
Rs. 45, and the whole of the working expenses and the
profit on the manufacture, to
on each ton of charcoal produced, had to be realised
from the sale of the bye-products, The firm found it more
profitable to work them up into marketable chemicals and
the acetate of lime wag Converted into white or brown
sugar lead, glacial acetic acid and acetate of copper, and
In the export department, I saw a large consignment
of acetate of lead packed for shipment to Bombay. For
the tar, there was no market and it was found that the
best way of disposing of it was to burn it under the stills.
The methyl alcohol was rectifieq to a high degree of
purity and sold to coloyre works or for the manufacture
of formalin. | The firm at the time of my visit were also
experimenting with a direct process for the manufacture
of acetone, another very valuable product from pyroligne-
ous acid. Dealing with such a friable material as char-

coal, there is always a large amount of waste and this is
utilised for the manufacture of what is known in France

as charbon de Paris and Bouches de Noailles, which are
practically charcoal briquettes. The charbon de Paris is
made as follows ;—

75 1bs. of powdered charcoal and 35 tbs, of
tar, which may be either coal or wood tar, and
half a pound of carbonate of soda are mixed under edge
runners and the resulting product compressed in moulds
to briquettes of various sizes and shapes. The briquettes
are allowed to dry from 6 to 8 days and are then packed
in closed kilns and fired internally with a very limited
supply of air. In the course of about 12 hours, nearly all
the tar is removed and the comparatively soft

are converted into hard blocks of carbon somew
in appearance o coke,

briquettes
hat similar
For these, there is a very large

gether with the loss of Rs. %
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demand in Paris for domestic and other purposes in which
a very slow rate of combustion, freedom from smoke,
®mell and noxious fumes are essential, They consequent.
ly sell at a high price, the rate at the time being as much
as Rs, 100 per ton. With our cheaper raw matfanal, we
could manufacture them at probably half this price,
and as there is no doubt whatever that they wou.lc} be
extremely well adapted to Indian domestic con.dxtxons,
it is possible, therefore that a large markejt might be
found for them. At any rate, the experiment is very well
worth trying as it could be conducted on a small scale at
very little expense. In Paris, it is found proﬁtablfz .to ,
complete the manufacture of the products of wood distil-
lation and [ think it will be advisable to proceed on the
same course in India. The Government Cordite Factory
at Aruvankad on the Nilgiris might purchase large quanti-
ties of acetate of lime to manufacture it into acetone,
but otherwise there is not likely to be any demand
for acetate of lime except on the part of chemical manu-
facturers to convert it into more useful products such
as sugar of lead which is used in dyeing and calico print-
ing, for the preparation of alum mordants a'nd for the
manufacture of chrome yellow. It would certainly not be
f.easible to manufacture acetone in the plains of India as
the boiling point of this compound' is very low and it
is highly volatile and difficult to pack in such a way that
it can be transported without loss. .

Wood spirit is largely used in Europe for .den.a\turlz-
ing alcobol, but for this purpose, as caoutchoucine is used
in India, itis hardly likely that the advent of a wood
distillation.plant would lead to any change. The use for
the wood spirit must be found in the mfmufacture of
formalin compounds and in the sale of rectified spirit
suitable for varnish making.
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For the tar, there already exists a local market which
is at present met by importation from abroad and it will

probably be convenient to simply displace part of the’

imports, but if necessary, the tar can be worked into
products such as creasote and guaiacol, both disinfectants
which would find a ready sale in this country,

The above represents a fair statement of the prospects
of a wood distillation industry and they seem to me to be
sufficiently attractive. Once started on the moderate scale
Now proposed it would be easy to extend them if my
anticipations are realized. On the Nilgiris, in the Salem

District, in North Coimbatore and in North Malabar, wood

could probably be obtained at even lower rates than those
charged for casuarina jn this note and there would be
little risk in sett

ing up additional plants with the experience
available if these proposals are successfully carried oyt.

MILK PRODUCTS

In strange contrast with Burma wh
ever used asan article of food, in I

important part in the dietary of the p
country. A rough estimate of the, cows ang she-
buffaloes places the number gt about 40 mj;
and it is well-known toall interested in the matter
that the average yield of milk is extremely poor and
probably does not amount to more than a quart per
head perday. In various parts of the country there are
to be found special breeds of cattle which yield much
better results than this. During the last 20 years Dairy
Farming has been a subject of investigation by specialists
with very valuable results. As long ago as 1895 Mr.
Mollison, the late Director-General of Agriculture, who
was then the” Superintendent of Government Farms in
Bombay wrote :—* The yield of Indian cows rarely exe

ere milk is scarcely
ndia it plays 3 very
eople all over the

ons,
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ceeds 20 to 25 Ibs. per day. 12 to 16 Ibs mor.e nefz;rlllyplr]gf\:
ever approximate the average of goqd co:vls mmore than,
'Buffaloes on an average give condera bly e A
cows in India and their milk 1s. also muc hn thé
Under skilful management there is no reason wg the
milk breeds of India should not be very m"l;):ilit "
proved. It is quite within the bounds of poef‘.snthe iest
breed up Indian buffaloes to becomi o;; ' o e bt
butter producing breeds in the. worlq. 1(3; p iction
has to some extent been realls.ed in the ov}e;; ront
Dairy Farms in the United Provm.ces an.d .Mea‘g T and
Vaughan in their book on “ Dairy Faxmmgt' in ndia
published in 1904 give the res.ults of observa 1o§sd mad
by them on well bred milch cattle at the Allahaba f '“;
T}lilere the Hansi cows yielded from 3 to 4 g’alflons Zt;mas
day and buffaloes of the Murrah breed rom .
fr:ch as 6 gallons per day. Cattle can be obta;lned ‘-Tl?mh
i s of milk during the milking
" yt;e]:ngoar:ttetop:rig;clil(i)l;tween two successive bil:tlls
:.flzsr(;g;s about 500 days we may assume that it is p.osmble
to obtain a yield on an average of a gallon of r.n1lk ;:f:xl-
day from a herd of cows during the whole of their usefn
e 1t may be taken as fairly certairr that owing to tl?e
rapid growth of the population, the milk supply .in lndlz
is insufficient for the needs of fhe people a‘nd evxdeflce o
this is to be found in the rapid advance in the price a}t
which milk is sold in large towns. Espemal.ly 50 ha?s th.ls
been the case in the past year or two, during which .m
addition to the increased demand, there has l?een a gateruinl
‘riee in the cost of cattle food. . Further evidence in t}.ns
difection is to be found in the imports of condensed. milk
‘which have increased by more than 50 per cent. in the

Jast five years. From the Trade Returns for 1909-1910,
o 86
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| find that 9,198,428 Ibs. of condensed miik were imported
into India and Burma valued at Rs. 25,61,722. Of this
Burma took the greater part, its share be not less than 5
per cent. of the whole imports, whilst that of Bengal was
224 per cent. and that of Madras nearly 13 per cent.

If we assume that the milk supply of India amounts
to only 5,000,000 gallons per day, which would mean that
each cow only yielded one pint of milk per day and
that its average value is now 8 annas per gallon, we arrive
at the somewhat startling result that the total value of the
wilk produced in Irdia is not less than 90 crores of rupees
‘per annum. Compared with this gigantic sum, it may at
first sight seem trifling that milk to the value of rather
‘more than a quarter of crore of rupees isannunally import-
ed. Butlooked at from another point of view, it is a
sign of the times and may be taken as an indication of
the ease with which enterprising foreigners can find a
market for their surplus products in thig country. Here,
it is evident that there is an enormous field for improve-
went, and [ think there is no doubt that if sufficient atten-
tion were paid to the matter of breeding milch cattle, the
yield throughout India could be increased by at least 50
per cent and possibly doubled. In oth_er countries,
results at least equal<to this have been achieved and I
need only mention the extraordinary success of co-opera-
tive dairying in such widely different countries as Denmark
and Ireland.

Not only does India import tinned mik to the
quantites already mentioned, but there has always been
a large importation of ghee along the Northern frontiers
the average value of which is about Rs, 50 lakhs per
annum,

With an agricultural population fully alive to the
value of their milch cattle and working their products into
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a marketable form on a co-operative basis, .lndia would
gotonly be able to supply her own . requirements but
might easily become one of the largest, if not the largest;
exporter of dairy produce in the world.. I am fully aware
that it is hopeless to expect any rapid unprf)vement in
this direction but that is no reason why attention should
not be drawn to the matter, especially in view of .the fa_ct,
that recent developments in the methods of de.almg fmth
milk render it possible to preserve it for an indefinitely
long time in an extremely concentrated form. Condetfse.d
milks have long been kaown and are largely used, hjut nt. is
generally recognised that even the best of them are inferior
to fresh milk and are only largely used because of the
facility with which they can be transported.. .

In recent years, various processes have been introduce
ed for converting liquid milk into a dry powder, but the
majority of these have not met with any great‘ measure .of
success, chiefly because the temperatm:es to which t.he milk
is subjected during the process of d'rym.g are so hlgh-tljat
the physical constituents of the milk 1tse}f.are .partxal.ly
changed and the resulting powder u{hen again mixed .w1t¥1
water yields 2 fluid with solid particles s.uspended in it
which differs very materially from fresh milk.

' Whilst at home last year, 1 came across a new

* process of converting milk into a dry powder which

scemed to be worthy of further investigation. 'I was
able to interest the patentees of the process in the
Indian milk question and they were good epough to
afford me ample opportuanity to in’vesttg.ate. their methqd
of working in every detail. Their 'prmmpal factory is
situated in Cheshire and the plant, which they have erectedv
there, is capable of dealing with about 5,990 gallons of
milk per day, but at the time of my visit, they were

- only able to get delivery of about 3,000 gallons per
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day. I am not at libert

R y to give a very minute
description of

the process employed as its success-
ful operation depends upon attention to many detailsa
which naturally a commercial concern does not wish
to have disclosed. At the time of my visit to the
factory,'which was in the early morning, the farmer’s carts
were brmgi_ngin the morning milk supply. The milk was
first weighed and then warmed and sent through a
cream separator whereby about 7 per cent, of commercial
Cream was extracted, This was stored away in a cool room
and daily -sent to London,
leaving the centrifugal se arator, i
pasteurizing kettle aid thFe)n pass,ed“;?ls‘cop:u\:szgurl: toaz
where under a vacuum of 26" to 27 it was concenIt)ra-
ted to 2/9 of its original volume. The final rocess
whereby t.his highly concentrated liquid mili \:as
converted into a Flry powder was extremely simple, but jts
successful operation was the result of much experimental
work, into the details of which | am precluded from
entering.  Briefly, it consists in pumping the mijlk
through an extremely fine hole in 3 plate at the
end of a nozle which projects into a wooden chamber
lined with tin plate, into which a current of filtered hot
air was blown. The pressure of the milk behind the
spray plate varied from 3 to 4 thousand tbs per Q. inch,
and in the chamber the milk was sprayed into a fine mijst
and almost instantaneously deprived of its moisture, fa)).
ing to the bottom of the chamber as an impalpable white
powder. In the rear of the chamber suitable filters were
provided through which the hot moist air escaped to tHe
outside leaving all the milk powder behind. Extre-fné
care has 1o be faken in filtering the very large volume of
air which passes through the chamber and its temperaturcl
is maintained at 175 to 180° F. by regulating " the

The skimmed milk, after
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quantity of concentrated milk which is sent in to be
e€vaporated.

This drying process could be equally well applied to
unconcentrated milk but the output would be very much
smaller and the cost of evaporation much greater. On the
day of my visit the milk powder being made, as has already
been mentioned, was from milk deprived of the greater
part of its cream, but the same process is equally applicable
to unseparated milk and large quantities of what is known
as full cream milk powder are so manufactured. The yield
of milk powder from skimmed milk is about 8 per cent.
of the original weight and from unseparated milk
about 12 per cent. and the plant, I saw at work,
was capable of producing about 2} tons of nornal
milk powder or 35 cwt. of skimmed milk powder,
per day. It isinteresting to note that wheyed milk powder
the principal constituent of which is milk sugar, can also
be produced in an exactly similar manner and in fact is so
manufactured, either for sale as such, or for mixture with
the other milk powders so as to produce milk foods speci-
ally suited for infantile or impaired digestions.
~ This method of producing dry milk powder is equally
applicable to eggs, and the egg powder so produced can
be used for every purpose for which ffesh eggs are employ-
ed in cooking. The eggs delivered at the factory first
have their outer shells thoroughly washed in clean water
and are then thrown into a centrifugal which entirely sepa- .
rates the fluid contents from the outer shell. The liquid
which is a mixture of the yolk and the white of the eggs is
pumped directly into the hot air chamber and converted
at once into.a dry powder. The treatment of eggs demon-
strates more clearly than is possible with milk the impor-
tant advantage of this process, and that is, that the albumen
which forms the white of the eggs and which is presgnt in
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milk only in small quantities is not coagulated by the
temperatures to which it is subjected in the drying chamber.
At this Cheshire Factory €gg powder was only occasion-
ally produced, as in England, the demand for fresh eggs
is so great that they command a much higher price than
that at which it would be profitable to convert them into
¢gg powder. In India this would not be the case, and
it seems to me that it would be quite possible to produce
eggs by scientific poultry farming on a co-operative basis
ona sufficiently extensive scale and at prices which would
make it profitable to manufacture egg powder for export,
Poultry rearing in JIndia has never been developed

to anything like the extent thatis possible, owing to the
fact that eggs, as an article of § ood, are much too expen-
sive for the bulk of the population. Assuming however
a demand for fresh eggs in large quantities at a fixed price,
it seems to me not improbable that the villagers could be
induced to take to rearing poultry as a subsidiary occupa-
tion, and that as such it would be a considerable source
of additional income. A plant for drying eggs is a com-

paratively simple affair compared with that which is,

necessary for producing milk powder, and the capital

outlay involved need not be large, so that the only diffi-

culty which [ can see in starting such an industry in this
country would be to secure a sufficiently large supply of
eggs at the outset. Probably it would be‘ necessary
to start a large poultry farm to begin with and, to
offer to supply fowls with a goed laying strain, to
the surrounding villagers, buying such eggs as they pro-
duced. 1 do not know if any records of egg laying have
ever been maintained in India, but great importance is
attached to them by the Agricultural Department in Ire-
land and in a recent number of the Department’s
journal there are some interesting records given, It ap-
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is rather more than 111 eggs
Peafs.that . ega(:1 era\l)l\livei;ﬁei:sis greater or less than t.his
o b:ir'd il)ml-laz’ve .been unable to -ascertain, but assuming
:Il:altnfol;ls can be obtained which will lay 9 doze‘; ehgeg:
e e tncon feft(:s31arll;m§ :erdztxe:\;:r Whe-
i i e of Rs. 1-11-
:::- It)}rx?sd :vf)eu?; bl:c;:zﬁtable or not woulfi depend 1{1[?:;
the cost of keeping the hens. In lre’land, x.t a\.motnt:ld be
.8-0 to Rs. 8 per annum, but in India it s ob e,
x};?tzrisaﬂly less than this, as, if the hen population eart i
too dense, they will be able to pick up the greater p
fhelr\mﬁ :l:nu;j::v:: .the different 'products’ of this Engli.‘?h
fact 1 have made a numbBer of expel'wments both lm
f‘\‘ °1r)'»d and in India with eminently satisfactory resu ts.
’}I!“lt:eg alilla.vour of the milk is slightly diﬂ’ere;:’ 2:,::
that of fresh milk and would probably be prefingc 10 Zensed
le to that of boiled milk. Compared wi ensed
f:icl)lfs the milk powders possess many adx:;\ntagetsl.1 ync th
‘ they are somewhat cheaper, and, as the -
f:: s:)a:::’oistuire or added sugar, are muchd less r::ig.. :
After the tin is opened its contents can-be uhse x;g i adual
Iv. and here in Madras, at anyrate during .t i e COo a;
tz’e milk powder will keep in good condition for s;vc:-l p
ths, Itis essential of course that .the Powder. sho :
be ket rfectly dry. From a hygienic point of view, th.e
be‘ ke?t perfectly safe and the scrupulous state of .cleanl_l.
mi ls:ﬁf\tained in the factory, which is essential for
&e:Swno‘rking of the process, is a guarantee of the
pury ‘;f ::il?:::il;;t;;)wder can be used it has to be mixed
i th zer and itis of course necessary that th.e water
the Wa’b ;afe. This involves a little trouble and is proba-
::l‘;"ltt:e :)rincipal disadvantage in using milk powder as
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compared with condensed
tains nearly twice as my
Seems to be well suited for
start with the percentage

milk. Baffalo milk which con-
ch fatty matter as cow’s milkﬁ
treatment by this process, To
of fat can be reduced to any
use of centrifugal separators

converted into powder, The
Separated fat may be i

ade into butter or ghee, and
where there is 3 large demand for either of t

hese
» the whole of the fat can

be removed

ial for the manufacture of what

_India as Dahi and in Madras as
Moru. ‘

For invalids and your
an altogether satisfactory f
modify it in some way. O
by mixing the dry powder

g children, normaj milk is not
ood and itis often necessary to
N a large scale this can be done
§ resulting from the milk which

ecure a predominance of one or
other of its constituents, For young children,

stance, il is a simple matter to Prepare a mixture of of.
dinary milk and wheyed milk which will have 3 com-
position almost the same ag human milk, and for invalids,
from the wheyed milk powder, a solution can be prepared
of much greater strength than that which can be obtained
by the ordinary method of preparing  wheyed milk,
Under certain circumstances, this may be a great advan-
tage as an invalid can obtain a large amount of nourish-
ment from a comparatively small volume of liquid.

for in-

THE ART INDUSTRIES OF SOUTH INDIA

Craftsmanship reached a high degree of excellence
in the South of India when the country was under its
Native rulers and there are extant many beautiful speci-
mens of old work. The artizans lived under the patronage

IND! 281
'MISCELLANEOUS INDUSTRIES

g g devoted their skill and
: iahs and Zamindars and L -
- th?er?:;atl:)s enhancing the fame and prestige of their
experi

. . N . . r

: sculptor and the WOod
foundiogs. TIZZSthS"QZfEquZEZd thi palaces in which
et CQHSff:ihe temples in which they worshipped; the
they xl,‘ved af; the jewellers furnished clothing andv‘orm;a.
weavers -anh ador r]: ment of their persons; and ‘the An’aeta. .
ments ‘m.t elied' the household vessels "fmd domeshg
workc?rs sumt)he highest development of their work f.o‘un 
utenSllS', bu't the design and decoration, of th'e trapp1pg§
exsr:se:?c‘;elsnused in State and religious Prc;cesmgnts‘;el: (::i
an p tant part, an .‘
i were ften sheathe in e and in paet plated wih
dahs were o ings were of silk supported by a coarser
gold., the c:ram;ath and the Mahout carried a goad, alyvay;
fabrlc un te rlcliesig;l and frequently of exquisitely carve 4
of elabora ; religious processions the gods were remove
P les and. carried round the precincts of the
from the e mp'n vahanams, which were special carriages
sacred edlﬁcefl ome animal more or less mytholqgacal
in the . form 0 Sal The frame work was usually .“con:.
and n:?;’fe l;:::::i :;.nd covered with silver plates very highly
structe ; . , =
gyorket_i i !.‘CP:) ;1;':-8 the south of India, and mOrt? especi-
oo - n anciel celebrated for the quality of the iron and
ally Mysore, wasthere manufactured, and-the artsf'of'tht,%
gteel which- v;as ith reached a high degree of perfectlox:
atmourer ar Slmwas.held in high esteem for weapons an
The woo;e‘: stee eatly in demand throughout the East and
oy ce:t?:r:l;fo%;ble that the celebrated blades of Damus-
it is not 1 ] . co
cus were forge(,it, sflzozl':;l‘le indigenous art industrigs‘h;we

. Undeirteliil c;eca)'ed.. The picturesque pageantry of
to some
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the native courts has disappeared and the descendants
of the old chieftains and princes adorn their reception
rooms with gilt mircors, glass chandeliers and Parisian
ormulu and bronzes, Musical boxes, mechanical toys and
the phonograph excite their wonder and amuse their idle
hours. The gilt and tinsel of Europe attract them more
than the artistic productions of their own countrymen,
Accustomed to work fora patron under the old
régime, and shielded more or less from the effects of
competition, the hereditary art workers have - fallen
upon evil days and to earn a livelihood have been forced
to meet the demands of the dealers and globe trotters for
cheap imitations of what they were formerly encouraged
to produce and which theyare stil) capable of making if
they are allowed to work under conditions which suit
their artistic temperaments, Though much harm has
been done there are still many talented and honest crafts-
men who, if given the opportunity, can do good work,*
and in recent years there has been an unquestioned
revival in the handicraits of the Madras Presidency. For
this the Nattukottai Chetiies are largely responsible, Asis
well known they have provided very large sums of money
for the restoration of the great temples in the south ang
on this work many skilled artizans have been employed
for a Jong period, and there is but little doubt that the
modern restorations are quite equal in merit to the original
structures. There is plenty of evidence that the old skill
can still be called forth by congenial surroundings and
there is not the least doubt that the craftsmen of to~day,
are in no way inferior to their predecessors, put when
-employed to work againsttime for a foreign market, and
for patrons with whom they have no sympathy, they fall

away horribly {n their efforts to produce what they think
‘will please,

MISCELLANEOUS INDUSTRIES 283

. Even in the Native States wlfere thc? conditions of-
life have changed less thanin British India- the d.ema‘nd!
ofor the services of the local art craftsmen ‘is not-
what it used to be owing to the genc?ral ptevglegce
of the idea that it is a mark of ephghtenment. to
prefer Western methods. of decoration, The fgul(
of course lies partly with the craftsr.nen themselvesk,
who, through conservatism and possibly alsod., tl;.c‘ |
of opportunities, have failed to adapt themselvesdan : :‘m
crafts to the changed conditions of the present az{._ is
is very strongly exemplified in tk.le new palace at ' ysot;:,;
the internal decoration of which is almost ethrely’ e
work of the subjects of that State. Even'thqugh the gene-
ral effect produced by the lavish use of .mdlgenousl‘ 9;:131
ments is not beyond criticism, yet there is not t.he slig _;s;.
doubt that the determination of those responsible fo; the
building of this new palace, to have the work carrie .(:;:t
by the craftsmen of the State has done much to place e
art industries of Mysore on a2 new foctmg and give th.em
a new lease of life, There is much truth in the contentl-on
which has been put forward that the deca:dence of .l ndian
art industries is due to the neglect qf I‘ndla..n arc'hltecture
and to the adoption of purely until.ltarlan .xdeas, in régard
to both public and private buildm:gs, since the former
were placed under the Public Work9 I?epfrtmfant. There
is of course another side to the que.st.lon‘ Whlch_ cagnot
now be discussed, but under an adm1n1§tratlvc .sys?gm fhe
key<note of which is efficiency, it is obvious that unh?anan
rather than artistic considerations must. be »predommant.
Nevertheless, the effects of the present policy havg produced
many misgivings in the minds of those responsible for the
administration of this country, and in none perhaps mo?e
than Lord Curzon, who during his* term of:office did
much to restore-the prestige of Indian art, and if his effort
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did not meet with the success they deserved, it was largely

due to the deep-seated nature of the evil he sought to,
remedy, ’

- In recent years the true functions of art schools.in.
India have been recognised and they are now doing much.
good work, but the remedy is not entirely in their hands,
as though they may train an art craftsman ~or an artist,
they cannot find him opportunities of pursuing his art op
craft afterwards, In Madras, to a greater degree than any
where else, this has been recognised and the Council of
the Victoria Technical Institute are making a real effort
to place the skilled artizans in this Presidency in
touch with  those who can appreciate and desire
to' possess good specimens of the various Arts and
Crafts still carried on. The Victoria Memorial Hall,
in the Pantheon Road, has been built and, by purchase
from the artizans, has been filled with specimens of the
best work they are capable of turning out. Al the arti-
cles are for sale and when $old are replaced by othersand
thus a constant flow of orders pass to the workers. The
Institute, in fact, plays the part of a patron and secures for
the workers a succession of opportunities for displaying
their craftsmanship and ingenuity, The scheme is still in
its initial stages and those who are behind the scenes are
fully aware of the difficulties which lie before them. Itis
to them a matter of great regret that they are almost
entirely dependent upon Europeans for patronage -and
that the wealthier classes in this country take little or no
interest in this truly Swadeshi movement to infuse life and
vitality into the Arts and Crafts of the Presidency. Itis
becoming increasingly evident that but a minor’degree of
success can attend their efforts so long as the people them-
selves hold aloof, A national Art is one of the clearest
indicatians of a vigorous national existence and those who
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are able to read the signs of the times: suggest t!?at the
political aspirations of India are much on ?. par with heg
gartistic perceptions. N
Except weaving, the art industries of 'SOuﬁ?em Indm{a-.
are purely Dravidian and have befen i?ut little mfh.len‘ce?
by the long period of Moghul domination over the re{r of
the country. The hard gm:iss&sZ vtihwh crop up ZVelry;
where, . formed the principal building mate.nal and the
forms which this could be made most readily to a;sum;
have deeply influenced the craftsmen who later on learne 1‘
to work in wood and metal. At a very early date stee
tools of excellent quality must have been madei, or thg
masons and stonecarvers counld never ha.ve attamed.the
skill in rendering such an intracfable rfzatenal the medium
for the expression of their ideas which even th.e most
ancient remains display. A regular system of arc?ntecture
was evolved, divided into orders, each of 'whxch was
governed by rulesand sub-divided e}aborately into p‘m’pc‘)r—
tional parts to control the master builders fmd the ngxfjﬂy'
with which these formulae were observed is cle?.rly v:sx!ale
in all the temples, chutrams and ancient buﬁildmgs “fhf("h
still exist. Wood never entered very largely into Dravidian
architecture and was probably only empl.oyed for doors.
and for verandah pillars in domestic buildings. The dura
able South ladian timbers are all very hard ‘and the carpenter
never attained any degree of skill in _.m:.ikmg framed struc-
tures, whilst the wood carver hewed it 111th form much as
if it were stone and his work is characterised by the bold-
neés of its outlines and the grotesquencés ofthe forms
WhiCi'l were called into existence by the weird fancy of the
ancient scilptos. The temple cars w.e_re' huge structu'resf
with solid wooden wheels which are obviously thfa desxgn
ir)‘f:‘m‘en accustomed to work in stone and the f?at‘.vmg .Wfth'
which they are lavishly adornedis equally of lithic origin,
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Metal-work in brass and copper was almost always
cast by the cire perdue process, and it is only since sheet
metal began to be imported from Europe that the methodsc
and patternsof the silversmiths havebeen extensively copied.
Beating out thin sheets of metal was a very arduous busi-
ness and was mainly confined to silver which is compara-
tively easy to work. Swamis, lamps, panchapatrams and
spoons were needed for every domestic shrine and in the
manufacture of such articles great skill was often displayed,
though the modeller was rather at a disadvantage owing to
the conventional restrictions by which he wasbound. The
metal workers are now mainly engaged in making house-
hold utensils which are usually but slightly decorated, but
those used on ceremonial. occasions are often of ornate
character and excellent design, The growing wealth of
the country has led to a much greater demand for metal
ware than was ever possible before, and it may be said
without the least hesitation that as good work is now being
done in India as was ever done, though it must be admit-
ted that a vast amount of cheap and inferior stuff is always
in evidence, : ‘

Weaving gives employment to the largest number
of artizans, but the bulk of the work is of a purely. indus-
trial character and, except when the cloths have a
solid border, seldom possesses any artistic merit,
There was a large migration of Mahratta weavers to the
South of India some centuries ago and large colonies of
their descendants are still to be found in the principal
weaving centres. It is probable, therefore, that the
Dravidians never attained to the high standard of weaving
reached in the North of India, and the present general
high level is due to the immigrants who settled in Salem,
Tanjore and Madura, probably after the break up of the
Vijianagar Kingdom. Hand printed cotions-have always
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been a famous Madras indusiry, and palampores,
curtains and table covers are still made in quite a numbe.r
®f towns, the most celebrated being those from Masuli-
pétam, Kalahasti and Kumbakonam.

The carpet industry is in anything but a ﬂour.ish_ing
condition and its decadence is largely due to exploxta-tuon
by traclers whose sole idea was to produce ?hOWX articles
manufactured at the lowest possible price. To meet
the demand for cheap carpets the use of vegetable dyes
has been abandoned but this would have been. a
small matter if the dyers had been able to acquire
a knowledge of how to use appropriate coal tar dyes. Unfor-
tunately they have not done this and .any dye stuff which
will produce a temporary coloutation in the' wool ha§ been
employed, with the result that the carpet industry in the
South of India may be regarded as dead and beyf)nd any
possibility of revival.s It is true that efforts are still being
made in this direction, but it is equally true tflat such
efforts have so far proved futile, and the reason 1s n(.)t far
to seek. Thereis difficulty about getting loc'al supplies of
wool, lack of knowledge as to how to treat it and finally
the prices which can be obtained for even the best South
Indian carpets do not offer a living wage to th'e weaver.

Of minor art industries there are jmany in the S.ogth
of India. Embroidery, in the hands of enterprising
Mahommedans, has reached a very high standard c.>f
excellence and much of it is sent to other parts of India
or exported from the country} Ivory carving is chiefly
carried on in the Travancore State, and, as through the
efforts of the Trivandrum School of Arts it hgs- be-
come widely known, there is areac?y market for 1t at
prices which should be remunerative to the carvers,
The same may be said of the beautiful sanda? wood

carving of Mysore, which is seen at its best in the
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‘panels of the caskets which are commonly made. The
‘subjects are génerally taken from the Mahabharata, but
occasionally illustrate scenes of every day life, Much Qf”
it however suffers from imperfect drawing and ignorance
of anatomy. The old conventionalism has been abandon-
ed and the attempts at realism are somewhat crude. Com-
paratively little lacquer work is done in the South of
India and that chiefly for the decoration of musical
instruments, such as the Véena, but the art still survives
in Kurnool and has been revived to some extent by the
efforts of the Victoria Technical Institute. The goldsmith
and jeweller are to be found alj over the country, but the
best work is naturally done in the large towns. The
influence of modern Enrdpean jewellery has resulted in

greater perfection of mechanica) details, but the designs
have sadly deteriorated,

The object of the Swadeshi Move
cultivate among Indians a taste for ho
and.in no direction is there a more promising field than
that presented by the Art industries of their Country, |
do not think it would be true to say that there is no
movement at all in this direction, but at best it is a.very
slight one, None would deny the keen perception of beauty
of formso generally prevalent in this country, but the
ideas of the people in regard to Western Art are altogether
lacking in taste and judgment.’ The educational system
of the country, makes no effort to provide for the cultiva-
tion of artistic instincts and till, in some way or other,
this is accomplished we can hardly hope for any marked
improvement in indigenous Art. . ,

This is a field in which possibly the Victoria Techni-
cal Institute might do useful work. The native artist and
craftsman is inarticulate and totally unable to express his
ideas in words, But there are experts who have made a

me made articles

' of that enthusiasm to t

ment is to try and
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Indian Art and are filled with enthusiasm
o da race and if they could impart some
ie educated classes in India itsl(zll:;l 1;,

i { sults than are ever
would e ?md; C:)l;e (g):rgg[:;fx:yreillustrated hafxd books
o Pe acmte Vergohibitive prices, that serve to while awayba
f l::li:;lsreedrrz;‘oxients in a lady’s drawingd roofm. Letthth:;x:i tz
y iti i ord of mou
'given OPPOYtun‘t‘tisa;o Z};E::pnle:y t‘;vle aesthetic principles
111“5t"atf3 o d?cn Art to Indian audiences. Lecturgs such
Underl}’mg ¢ lanind would open outa new field of c‘ultufe
0 Idha;:‘;:crll ?rll}:iilans ; but—so far as I know——no:::;nfj ;2
tgiz c;;rection has ever been attempted. .I-.Ifavet ;liie the men
ho can strike the right chorfi and revivify the rmant
i‘:llst?ncts and feelings of India in matters pertaining t

special study
for its mysticism an



CHAPTER X
WELL IRRIGATION
BORING FOR WATER

Since 1905, wh
holes to locate ’supljlrile:f)fﬁ ritnt;Zgran o ments with bore
put down more than 1,000 bore-hg(:ﬁ:;n:n: ?::el‘, N Dave
upwa o
eitrerﬁ:sl;)fs:t(i):fm(i feet of ground. The resultsel?a:rl;rngrl:
knowledge of atchory and have considerably increased our
disricts i which ths oy e FeSOuTCeS of
1s boring work has been e
Tl.lere are about three quarters of a i wonducted.
this 1.3re51dency, but except in a few f; ared e
the sinking of a new well is always :tctiured tra(.:ts
some degree of uncertainty as to the de t;nded w'lth
it will bave to be sunk to reach the permansnt o hich
anda still greater degree of uncertainty as to the Wa’ter'level
water which it will yield, To alarge extent this ircll;cj‘rntlt)t o
can be obtained by a preliminary exploration r:)lfa Py
ground with a bore-hole, which will reveal th g
the material through which it o ere of
 throv passes. To interpret
correctly the indications thus afforded requires local k -
ledge and experience and as our operations ext nfDV‘_"
rapidly accumulating. iend this is
. The.cost of a well varies greatly, especially of
Whl(fh will yield a sufficient supply of water toyb afwe“
use for irrigation. It is very seldom less thane’t0 o
three hundred rupees and often amounts to over avtvl:)ozr
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sand. Obviously it is worth while to g0 to some expense in
o make sure that the work is
sot undertaken in vain but there are serious difficulties in
the way of private enterprise in this direction. A set of 3
inch boring tools, with steel lining tubes to penetrate to a
depth of 50 feet, costs about Rs. 600 ; whilsta set of 4 inch
tools which can be conveniently used for depths up to 200
feet or more, will cost about Rs. 1,500. Considerable ex-
perience is required to do satisfactory work with these tools
and the men in charge of them have to go through a long
course of training before they can be trusted to work
independently. Boring as 2 method of exploring the
ground therefore is beyond the resources of private indivi«
duals unless they be very large landholders. Inthe French
territory of Pondicherry, where hundreds of artesian
wells have been sunk, private individuals have found it
feasible to take up this work but only because the condi-
tions there are extremely favourable and there has been a
very large demand for bore-holes. A private company
started work in Madras, but it soon came to grief and itis
not likely, at any rate for some time to come, that any
boring work will be done by other than State agency. A
boring outfit is very heavy and the cost of carting it to site
and starting work isa big initial charge, but if a large num-
ber of bore-holes have to be put down in a comparatively
small area this initial expense is distributed over the whole
lot and the costof boring is reduced to a reasonable

preliminary investigations t

figure,
In the alluvial deposits along the coast in the

Chinglepat district where some hundreds of borings have
been put down the average costof a 3" bore-hole is
about 4 annas a foot upto 2 depth of 20 feet, thence on
to 40 feet it costs 6 annasa foot, up to 60 ft. 12 annas,
from. 60 to 70 ft. Re. 1 and from 70 to 80 ft. Rs. 1-4-0
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a foot, " Beyond this depth the cost varies greatly and

much depends upon the skill and experience of the man
in charge of the work. Boring through rock is alwayg
€xpensive and naturally varies with the hardness of the
rock, but the cost of the work remains the same through a
considerable range of depth as lining tubes are not
required,

We have recently made a few borings with an Ameri-
¢an drill driven by steam and there seems to be no
question whatever that for deep bore-holes it will effect a
great saving in the cost of the work. For boring through
very hard rock we have also a
which has proved very satisfactory so far ag the speed of
boring is concerned, but “the cost of doing the work
seems to preclude its general use. 1In searching for water
for irrigation there is Tot much use i attempting
to go to depths greater than 100 feet, unless there
is a probability of tapping artesian or sub-artesian water
and, so far as we know at present, this is only likely to
occur in the alluvial deposits along the coast. To obtain
a supply of water for domestic purposes, whether it be on
a small scale for a village or on a large scale for a town,
a much larger amount of money may be spent on investi-
gation work than is practicable when a water supply for
irrigation is looked for. For such cases power-driven
boring tools may be employed with advantage, also for
irrigation work when a large number of bore-holes
can be put down comparatively close to one another, but
ordinarily for the present, since it is not usually necessary
to go to a greater depth than 100 feet, hand boring tools
may be considered to be best adapted to the requirements
of the ryots.

It may be interesting to briefly describe the way in
which these tools work. Just as a hole is bored in wood

petrol driven rotary drill
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i rough the soft strata of
by m.eansd of a;ixtsau}ig;lre :rcl::, iz ﬂ:nadi by similar to.ois
'alluv1al elpo . dimensions. As the auger cor?st s
gf much argehank and a suitable formed l.lea',d carrying
ofa ha.ndle,g : S0 ’the boring tools are similarly con-
a cutting ; gic;us types of auger head are used and these
o ard to steel rods which are usually 10 feet
can be ZC:W;any as are necessary are employed to rzach
:f:ng‘.l’ :;:e surface of the ground to thle l}a]ottc;m;yofwt;;zh i)}l;:

i ivel hea

hole. Atl:h(;i;?:’d ;l:,:-ewll;t ?:osrerCSPOnds to the handle_ of
rods can. .e formed by clamping iron levers to the boring
the auger 1s venient height above the ground so that men,
rod at a c?n und in a circle, can rotate the auger. When
by walkmg lrf: be bored through is fairly stiff the auger
the materlaf 2 of 'a worm or an open shell, and
takes the o ime it has to be lifted from the hole to
from Htim® 10 lay which has gradually worked into it.
O s (l: isyof a loose character, the auger has to be
when t'he SO;hell to hold the material removed by the
ﬁtte('i e otherwise it would fall back into the hole
cutjung .ed.ge, the auger to clean it. These shell augers are
whilst h.ftmg ious forms of cutting edges to suit the nature
fitted with va.\rl o moved, which,may vary fl‘OlI'l fine
of e dstone. When hard rock has to be pierced
sand to sot sar;ked by band are not effective, as the speed
rotary t0.0]s ":(t)oo slowand recourse must be had to jthe_
of work.mg l tion of variously shaped chisels for breaking
A a’lI(‘:he chisel is attached to the boring rods and
the rock: blow is given by lifting them a few inches
3 heavy ° othexn to drop. Care must be taken th.at
and anow_mgf the chisel is on a different diameter in
each Do 10 otherwise the chisel will get jammed a?nd
the l?g:;.l;;; very difficult to loosen. When the chisel
possibly. pre ’
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has powdered a sufficient quantity of rock, it is withdrawn
from the hole and a plain shell lowered by a rope which,
when it is rapidly jerked up and down in the water at the
bottom of the hole, collects all the loose material in the
tube above the valve. In addition to chisels and augers
it is necessary to have a number of special shaped tools
for performing specific operations, the most important of
which are the .recovery of broken tools. To work a set
of boring tools a derrick is required and it may be
conveniently made of casuarina poles. At the top of
the derrick is fastened a pulley over which the lifting
rope passes from the swivel head to the winch, This latter
is usually attached to two lggs of the derrick and should
have alifting capacity of atleast two tons. When the
hole is bored through soft material it must be protected
by lining tubes which are forced down as the boring work
proceeds. Usually the tubes can be got down by screw-
ing them into the hole, but, if they should happen to
stick, a driving head is placed on the top of the pipe
and the methods commonly employed in pile driving resort-
ed to. If the lining tube has to pass through a layer of
stiff clay, the work is facilitated by rymering the hole bored
out by the auger to a larger size. In alluvial deposits

lining tubes are always necessary as thin layers of sand are’

sure to be met with, which will run irto the hole unless
excluded by a lining pipe. Ia hard clay or disintegrated
rock they can usually be dispensed with. The lining
tubes used for exploratory boring work are made of steel
with very carefully formed screwed joints and are natur-
ally somewhat costly. ‘

As soons as the bore-hole is finished, and all the in-
formation that can be got from it obtained, the lining
tube is withdrawn and can be used an indefinite number
of times. Considerable difficulty is frequently experienced
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in drawing the tubes from deep bore-holes and at. fhe
g;esent time I have a gang of men at work slowly raising

' some 5” lining tubes with two 20 ton screw jacks. These

tubes have been in the ground for somc?time an:l .ta:;] urlr)l.
ward pressure of at least 40 tons was rec!ulred to sh alh e er,
When a bore-hole is to be permanently lined muc ch e::[:h
tubes will suffice as they need onlz'hbebsotrr;)?]goleenouio atap :
joi d being forced into the | - . p 3
liifrtt:sis:znor artfsian supply usually means fléttl‘:g
down two bore-holes. The first bore-hole 1ls pu dothe
to determine the existence of the .water—suppydan. t
depth at which it can be tapped, whll§t the .seconh is ptur
down to form a permanent connection with ‘the c\;vae
bearing deposit. This second bore-hole may wx’;1 la van-
tage be considerably larger than the_explora*tory ole. .

The principal sources from which subterranea}:x.\\;a e;s
can be obtained are beds of sand, and rol(]:k v&lr).lzt »
highly fissured or partially. decomposed. Tde z i]tf; o

tting down a bore hole is to Ioc?.te these e;:; s ,

btain i formation as to their physical characteristics. The
Obtamdm c())sits may be on the surface or at any depth
;arl]:w t‘;li surf,ace in the alluvial soil. They may be com-
) d of particles as fine as the sand found on the‘sea
e, p‘che may be extremely cparse and so mixed
Sh‘ore’ o tyo almost justify them being termed gravels.
o 2)‘Sc'l contains as much water as the coarse,
e f'ine' - h more difficult to remove the water
o mu;’ and the hydraulic gradients necessary
from the sarrrlm’vement through fine sand are extremely
W Pmd‘f;e form an estimate of the water yielding
Steep"t S:))f any sand deposit revealed by a bqre-hole,
f:f acf}lmz-acter of the sand must' first be exammzd Ey
assing it through sieves of different me‘sh and the
gercentage of sand obtained on each sieve noted,
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Broadly speaking, it may be said that the water yield-
ing capacity depends, partly on the coarseness of the sand
and partly on the absence of very fine grains which woulg
fill up the interspaces between the larger grains. If the
sand in this respect proves satisfactory, the bore-hole should
be continued through the sand to determine its thickness
and the character of the deposits upon which it rests. If
the bed of sand is thick and rests upon an impervious
layer the conditions may be considered satisfactory and
to make an accurate forecast of the prospects of a well it
is only necessary to know the superficial extent of the bed.
This can be ascertained by putting down trial-borings
at some distance from the site of the proposed well, It
may happen that the deposit of sand is overlaid by imper-
vious strata andl if such be the case it is almost certain that
the water in the sand will be under some degree of pres-
sure which will cause it to rise in the bore-hole.

In searching for sub-artesian water it is always desirabie
to utilise, if possible, existing wells and start boring from the
bottom of them. The wells can easily be kept dry and the
deeper the well, the more readily will sub-artesian water will
be detected. When a bore-hole has been started from the
surface of the ground and a deep lying bed of sand
is met with, the use of a bore-hole pump will give valua.
ble indications as to the quantity of water likely to be
within reach. 1f itis found that a considerable quantity
of water can be drawn from the bore-hole by means of
such a pump it isalways worth while to sink a well round
the bore-hole, which should be carried to a depth of 8 or
10 feet below the static level of the water in the bore-hole,
The upper length of the lining tube may then be removed
and water will flow into the well. By baling out, an
accurate determination can be made of the quantity pass-
ing up the bore-hole. From these data experience will
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enable us to determine the value of a source of water and
the steps to be taken to obtain it. Generally, in place of
the exploratory lining pipe it is advisable that a much

Yarger permanent tube should be sunk to tap the water.

. Formerly it was thought that water. existed under
artesian conditions in but a few places in the south. of
India, but the recent boring work shows they are fairly
common in the alluvial deposits along the Eas? Coast, They
have been found in the Godaveri, at E.llore, in the Guntur
District, over quite large areas in the Chingleput and South
Arcot Districts and in isolated places elsewh.ere: Thg
greatest development of artesian water is in the
neighbourhood of Pondicherry where the wells ovtii'-
flow the surface of the fround. So many  wells
have been sunk in this tract that the pressure is nov&;
comparatively feeble and much larger quantities of vgate
could be obtained if they ceased' to treat them‘as ow-
ing wells and adopted methods similar tq those 'whxch have:
proved so successful with artesian supplies which dc? no
rise to the surface of the ground. In M?dras there is .an
extremely interesting example of an artesian or sub-artesian

. well in the compound of the Napier Iron Works, but it is

in the village of Surapet on the banks of the Korttaltalyar
river that supplies of artesian water have been n?os ex‘;
tensively developed. There are a number of engines aull1

pumps lifting the water from brick Wf:lls sunk roufld the
bore-holes and one, in particul;r, yi€lds a continuous

allons per hour.
supp’llyh:t::;:z:t?a’?ogoidition pfor the establishment of an
artesian or sub-artesian supply from deep seated' beci-ls of
sand is that the latter should be coverefi ‘by a t‘hnck ayer
of stiff clay impervious to water.. The lining pipe s.hould
not penetrate the sand but terml_nate on the under §1de of
theclay. Assoon as the sand is reached there will be 3
88
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strong rush of sand and water into the well, but after a
time this will cease and a cavity willbe formed under the
clay of such size that the movement of water in th%
sand towards the borehole will not be sufficiently
rapid to carry the sand in suspension. The clay must
be stiff enough to form a stable roof over this cavity, as
a bore-hole sunk into sand without this protective cover
invariably chokes up. Qur experiments show that strainers
fixed at the bottom of bore-hole pipes have not been suc-
cessful as they do not offer a sufficient area through which
the water can filter into the pipe. In the coarse gravel
deposits met with in America such straining tubes have
proved eminently satisfactory, but it would appear that in
India even the coarsest beds of sands are too fine to admit
of their being adopted, except possibly for sm
supplies of water.

Turning now to wells sunk in rock, we find thata good
water supply depends almost entirely upon the presence of
extensive fissures, though of course the fissures themselves
are fed with water by percolation from the porous rocks
through which they run. The geological structure of
Southern India is extremely unfavourable to the draining of
large tracts of land at any one point and the most we can
hope for is numerous wells holding a moderate supply of
water. Experience has taught the people that rock wells
must be large and deep. Bore-holes sunk in the bottom
of these wells frequently connect up with additional
fissures which contain water uander a certain amount
of pressure and if the water in the main well is kept
at a low level by cofstant baling the flow up the
bore-hole is encouraged. The chances of opening up
communication with fissures are considerably increased
by torpedoing the bore-holes ; thatis to say, by exploding

“aconsiderable charge of dynamite whereby the rock round

all domestic

 disintegrated rock,

‘% _remembered ‘@

‘the value of labouran
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ue of such torpedoing our
them is shattered. t(::i::l:lil‘;axlmemerous to be conclusive.
have been distinctly successful,
:)r:xt t:: Zan?Zsoexjs :;lvl;?ch determine the r(.‘.Sult -of torped;)é
i t been definitely ascertam_ed. It wou
o hMet _00 fresh rock, or in rock, that is Put sllghtly
e e flect is negligible, whilst in partially
Bosuted, o re especially when highly fissured, the
explosion is to greatl)f increase the area
::::;gl(:f \:r}l]:ch lt)he water can get mtf) the l()iorg-;(i)rlle.
The evidence collected by the Pymp;ngmzzlnc h deep:
Department all points to the nece:ss%ty for uch dessr
wells and such deep wells for' 1rngatlon‘a|.eh‘ endered
ible by the use of power-driven pumps whic -
g:::;d capable of lifting the water at much less cost than

when cattle power is employed.

experiments are not suffi

A NEW WATER-LIFT
r wells in British India wtas ll'epotr}:ed
igati mission to be not less ag
> o(;geoo(l)r:cg;t;?n Ini(l)ln:ndia, including Native. Sfates., it
.13’ ! er 16,000,000 acres. The cost of irrigation
s n ow. (;:’ the cr’0P9, the minimum being about Rs. 10 per
varies . t to a maximum of Rs,, 30 an acre for paddy,
acre fm: whea s, such as sugarcane, and garden crops, such
Perennla! Cf‘;};(; betel nut, cost not less than Rs, 5 per acre
by Under wells two crops a year are usually
per month average expenditure on lifting water of
grown_‘a‘nd o er yeér will be within the mark. F or 1_6
Re. .25 per ac;;i[sa amounts to 40 crores of rupees, which is
milion 875 burdén to place upon agriculture, and be
tuly. 2 est Ay burden which is growing year by
‘under. lift irrigation extends and as
dthe cost:of cattle food increages.

The area unde

year as the area
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The Land Revenue of all India is about 30 crores
of rupees and we hear much from politicians and platform
orators about the opressiveness of this tax or rent, call it
which you like, but singularly little about the cost of lifting
water, which at any rate taxes the ryots on about 6 per cent:
of the area under cultivation, to such an extent that he
pays in one form or another the equivalent of at least one
and one-third times the Land Revenue. The gross revenue
from State irrigation works isa little over five crores of
rupees and this is levied on an area of nearl y twenty million
acres. The cost of irrigation to the fortunate owners of
land under these works is, therefore, approximately one-
tenth the cost of irrigation under wells. These figures
should be carefully studied both by those in charge of the
irrigation interésts in this country and by those who are
vigilantly searching for defects in the administrative
machinery of Government,

The great Tungabudhra project, which, if ever carried
out, will probably cost twenty crores of rupees and will
supply water to possibly two million acres of land, has
been indefinitely postponed because, at the current rates
levied on wet lands supplied from Government channels,
it will impose a permanent burden on the finances of the
country which is deemed unjustifiable. 1f those rates
were increased 50 per cent. the project would pay its way ;
if they were doubled it would yield a magnificent return,
I do not dogmatically assert that the ryots on the lands
which would be irrigated by the Tungabudhra project
would - ‘benefit enormously if it were carried out

‘ﬁgt;d-tli'éy' Bad - to pay such higher rates, than now com-
'*n'xonly levied, a:s»‘wo'uld make the project a perfectly
feasible one ;*but I do contend that investigations in - this
direction are desirable,in view of the fact that ryots can
cultivate paddy under wells and pay Rs, 30 per acre for
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There are many other irrigation scheme:
o}
hung up for the same reason. The futuret pri(:igefsssre-
Izadii wli)ll be seriously delayed if' tI.IOl'e- accurate ideas re
arding the value of water for irrigation are nok inflo
fnce the construction of the'gtr;at. pt;l;i::bl\;vo;aster hich
disposal the v
alone can place at our
i to the sea. . . .
r“““};‘}% su 18: l:;:rlliwhat in the nature of a c]llg.re.ssm;n ﬁ;)rrln
: ' i it i timate con-
irri butit isa legt
i well irrigation, . i
o~ guestt(to:;r:\fv from the vast expenditure on hftmi ‘:;,ater
CIuds ‘tolilere is a great need that those who und.erstz:n ) e:i:
\ i r
o tters should use all available :opportumtlelsf ([> creat
:lrrlla intelligent public opiniozl thereon. a:d thé
wl;o by their position and 1nfluence cc:mnrrcx1 < s
respectful attention of their countryment ; d of the
i the Governmen
ities responsible for . un-
itmthorcllild turP;x their attention to these ve.ry l;:r;;x.c:‘t;‘;;:;ls
rY»b‘;’ ms and make themselves acquainted with the is
roble : -
P lved they would do a great pul?llc service .
lnvoF 'm more than one point of view the vas;t exp(ta '
- igation i reat im-
i i tion is a matter of g
lifting water for irriga .
turet c:lr::el a:ncgi it is unfortunate that it has tnot attracted
the a i ny great extent.
ion of engineers to any :
e alt:eirsntl:ue that we have done something of :a.te Zf‘:;\:
ith oil engines and centrifugal pumps, bu:.tt;at omvcom-
wi le of operations which can only bl? applie ‘ a cc »
a'sca'e of conditions that comparatively rarely lels f
g‘}:’at;:llls and other sources of waterf-supglg'z capable o
; oun
feeding centrifugal pumps 'a.n:1 onlt}(') o (oo
localities and to maki I—ISC C:if ; em ] L healls X' f’
utlay of capital an , i nd ¢
; la;ge (r)o eryuse of the water, Thel ?$/> alvhys -tel:««:f"' 3
ma eff z lit up between many OWg 1s whose pow! s ' : |
oo oe:tioi are too feeble 10 jointly ndertakea pumping ;
Co-0p

L U TSN |

lifting the water.

~—~

Ly
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scheme. The ordinary ryot has still to water his land in
the way his forefathers did and everywhere through the o
length and breadth of India will beseen rude contrivances
for lifting water, which are, when the circumstances
of the ryot are fully considered, nevertheless wonderfully
effective. Not a few attempts have been made to improve
them as the records of the Indian Patent Office will show,
but for one reason or another only a very moderate degree
of success has been attained,
Atone time I held the opinion that it was almost
hopeless to try to improve indigenous methods of lifting
water and in one sense I still adhere to that opinion, as
the picottah and the mhote, when properly adjusted to the
work to be done represent as near perfection in the way
of applying man or animal power as is conceivable, but
with increased experience of the ryot and greater know-
ledge of this problem I am convinced that it is now possi-
ble to intreduce new methods of lifting water which will
reduce the cost of that operation very considerably. and
that their general use will effect a very large annuyal saving
—one which may be counted in crores of rupees, What
we want are mechanical appliances to work on a smaller
scale than is efficiently possible with the centrifugal pump
and in this present article | propose to describe a pew
development in this direction which lat

ely occurred to
me and which though perha

ps not yet perfected in regard
to the details of its construction, is sufficiently advanced

to be recommended for use by those in search of a simple

appliance for lifting water which is both efficient and
cheap.

As is now well-known the D
hasa number of borip
sub-soil for water bearip
last few years has putdo

epartment of Industries
g parties at work exploring the
g strata and in the course of the
Wn over 1,000 bore-holes to depths
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s 200 feet. Many of these are
iy fromtzg :)oo:tsozs f)lf1 :xisting wells and in certain
started frgm ountry they have revealed very valuable sx‘1b.
g’:tr:ssi:tf :u;};ies That is the bore-holf tube, ;;;ero;;ais;zg

 oervi ay, enters a
thmugh’ e ’th:“']"r:‘(’i‘;: s:etgc?:n(ic] pz;ssure to cause it t.o rise
Fontammg ‘;;a lee and flow into the well till the water in the
w the’ borf : ct)xch a level that its pressure is equal to ﬂ]l;t
e . ‘t) : in the sand and then the flow ceases. By
gfa:?;gw;ai;r from the well either with a mhote or a pump
r

ibrium is disturbed and flow again occurs,

the static equil o the size of the

By adjusting the capacity offt;x}:ee'.s:t:'pa: 't base,  con-
b.ore-hole and :;eg:e:;‘:::n:d. « But in most instances the
tinuous f!own;:t Sufﬁcient to cause the water to 'nseﬂtlz
fl::ssu:sul:d level or thefree surface of the Wa:ier \:lllen a
well ind the only way to test what bas occulzf ? ,to intro-

ches a water bearing layer of rock, 1s 08-
bore-holz::; and withdraw from it as much -WTCZ{ asi pned
g‘:;:a For this purpose lft pumps were ngzi: H e
to. work i‘:,l b(())::lf;:; rati):t:d S0 liztle water that thgy
dingly trou ese d and it is possible that many bore-holes
were seldOm‘ ?silures may have penetrated .usefl.Jl watgr
recofded > ?ts While testing a borehole in this way it
bearing depost t(.) dispense with the usual type of piston and
occurred to ﬂ;g ose tubular piston which could be .worked .
to employ éand required no pump rods to force it down
w1t%1 8 rope dingly a few lengths of gas pipe were screw-
again, Accor dga plain hinge valve made of leathqr
ed; togeth;l:tha:n iron plate fitted at the bottom. F.‘Ot the
v;{elghted hl t length of gas pipe, which. would just go
plg-ton a sho ive. was used and a similar valve fitted
inSItd ) t:\wp:::egoﬁ p;"c)n rod bent into an inverted UJ wag
to it. »
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rivetted to the upper end of the
attached to it. At the upper en
pulley was fixed to carry the rop
plete. When used on the bor
adapted to the work and could
in as many minutes as it took
previously employed, whilst,
chamber, it could be worked

convenient length of stroke, A gang of coolies at the end
of the rope pulled it back and raised the piston causing

water to flow out of the pipz, whilst by letting the rope
go slack the pisfon fel] back again and was ready for
another stroke,

‘For testing bore-holes,
I have but little hesitation i

Piston pipe and the rope
d of the discharge pipe a
€ and the pump was com-¢
ehole it proved admirabfiz
be erected and taken down
hours to adjust the pump
having no defined pump
at any depth and with any

or for permanent yse in them,
N saying that it is the simplest
d and probably as efficient as
might be fastened to the side

g hung in a borehole and experi-
ments in this direction were tried. To pull the rope with

the arms is a very ineffective way for a man to work and

corresponding height. Thig
tructing a see-saw platform
e end whilst the other was
€ counterbalance the weight

the piston is always at the

was easily arranged by cons
and attaching the répe to on
loaded to almost but not quit
of the piston so that at rest
bottom of its stroke,

To work the pump the platform is set oscillating with

one foot and the water immediately begins to rise in the
pipe and as the resistance increases, more and more
pressure is put on the platform till finally, the water
begins to flow and the man puts his whole weight on the
Platform, which descends about 3 feet, he then steps off
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. he side to a position from
an‘_’ oy hims::;i:i}’e:tls;elg)e?totn the lift as soon as ft};t(:
' ‘v;hICh e c? [;len back in the pipe to the bOt-tO}?l 0110
J)tls:l)cz h’;:stz with this lift show that a rrfxlzti]gl:vtelif 1;15g fee{,
Ibs, ¢a inute to a
but Ca}n'raise 2'?t§1all;fohn:r: r;cx)r;k and to keep going forhaniyS
et of a:dmlh must work at a slower rate. When he .
g omed t t;e motion of the liftand ableto go th.roufl
ot vements with the minimum (?f exertignf ;
- cyc']e ° ':?15 gallons a minute to a height c;fl ::k
i ef"S‘ly r'malent to doing 2,250 foot Ibs. o.f usefu WoSa .
The l's eql'nlv ork conveniently over a wide .rangeb .ny
e et ‘ZO feet, the quantity of watts:r raxisecti le:hi
o iy pro rtiona,l to the height of the lift. Sl'mllar g ne
i,?versely pfr (:E: ipe should vary and the fol.l'owx.gg tabu
dt‘:tr:r:::toshowpthe limits for each size of pipe i—
s

" . i S per hour.
Dlaule‘el' Of 1pe Max Lift mn feet. Dischar ge in Gallon p
p

2,400

4

6" 63 1,500
5" 5 900
v ;5 550

" O

" 10 3

24 60 200
2'

; ift, either double the quan-
With twq mjnzt)tl:; ni’::: Iclif:\,an;ities ca‘n be raised to
tity can be rau:seht The advantages of the lift are (.1) that
double th<.a heig .orke d by one man, whereas a pxcotta..h
it can easily b(’:k:;t1 by less than iwo men, and, to obtain
cannot be'W;’f' m it, must be worked by t'hree men; (2)
good result?- . o ;pecial skill to work it and the plat-
that it requires ?he ground level is perfectly' sa'fe,. whereas
form .bemg o uires trained men and wor}nng it is regar.d-
the picotlah rg?)us occupation ; (3) that it can be easxliy
edas a l::;a;nd whilst not likely to get out of order can be
construc ~
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repaired by any village artizan ; (4) that it can be employed
to lift water from depths ranging from 6 to 60 feet and is
thus suitable for any well, whilst the picottah has a very
much smaller range and cannot be used for depths over”
20 feet and is best adopted for a lift of from 10 to 15 feet.
From the above statement it is clear that the lift
is suited to the needs of the poor man who cannot afford
to employ cattle to water his land or hire men to work a
picottah, Against it is the fact that it cannot be made
entirely from country materials but the gas pipes are not
expensive and should last for many years, Wet cultivation
is very profitable and this lift renders it possible for the
small ryot to indulge in at any rate a patch of such
cultivation. In many placss pot wells can be sunk to a
good supply of water for a few rupees and this lift, se far
as I know, is the only one that can be applied to such
wells.  For village water supplies it meets a much needed
want. At every well one might be set up and the water
raised into a small tank from which it could be drawn off
by taps. This would secure the water in the well from

contamination, as the top could be closed in, since there

would be no longer any necessity to lower the water pots
into the well. Lastly,

the lift, can be used on a bore-hole,
pure and simple if it t(aps a sufficient supply of water,
There is no great mechanical g;
for the lift to be worked by cattle but
structed one and I am not at present
mend it for such a source of power.
gin could be used to drive a double
best an unsatisfactory way of employin
doubt if it would prove any better tha

fliculty in arranging
I have not yet con.
prepared to recom-
The ordinary céttle
pump but it is at its
g cattle and I am in
n a whote.

If, however, a small engine be employed as a source
of power, it seems certain from the ex

periments already
made in Madras that it has 2 wide field

open for it,
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jori ells in this country do not
The gfea: r::]t(:-ltzo gv:’ continuous employment to
e sum'c‘enl ump which will lift about 10,000 gallons
33", cgntnf“gl: uf and is the smallest size that can b'e
of w.ater per 0l ed for irrigation work. Moreov.er, 1:
efficiently ?mp oy to arrange to drive the centrlft?gal
is not very t;a:)"ve“ is very deep. It is true that frertlc;:i
Pu.mp when s might be used, but they are e.xpenswe an
sp.mdle p?mpcareful looking after. What is war.\ted 1;
w1.ll‘1't’3€1ulre .« 2 mechanically driven pump which will
th1§ c0qntr(})'0(;5 to 4,000 gallons of water p.er hour frorln;
fft from 5, this .pump lends itself admlrab'ly to suc
any depth and loying suitable gearing, which is of a ;efy
v.vork. By en;tirya double pump can be arrange x:
sxm.ple Char; n;oving parts balance ong another, an"
w!uch all tlleengine of from 2to 3H. P. the pumptls
with a Sm: lifting up to 5,000 or 6,000 gallons of v;‘a e;
capable of - li lift of as much as 60 feet. Ol.l suﬁ:h 1gk
pe hour onha iston and the pipe in which it wor ;
Hls o edf of cast iron and should be turned‘:;l
should be :::t the clearance may be as small as possible.
box:ed ” ly reduces the slip which would other\;;lse
This gl ydds to the cost of the pump, but even the“
oee ™ I-t ? at efficiency it is very much cheaper t. an
owing to its gr:angement. To secure smooth workmbg;
any oth?r arhich carry the pistons 'must never h;
the chain® _thSIaCk and it is found in practice tha
au.°“"?d .to 3:; speed of working to about 20 strokes g
:i‘:ut:?::e length of each stroke being 3 feet.
| UNDERGROUND WATER IN MYSORE

te a short article in the
: twelve years ago I wro .

. V'I.‘en ;r :;Z:V” oyn « Underground water supply. , the
“;nd‘:ar; w;ich was to point out that the small yield of
object o
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wells in the Madras Presidency was due to the fact that
they were not deep enough and that the reason they
were not sunk deeper was due to the feeble appliances
which the ryot could command to unwater the well duringQ
the process of sinking or excavating it,
that, in the majority of 'cases,
the well to supply water at the end of the dry season would
be less than the Capacity of the water-lifts employed during
the construction of the well, and I suggested experiment-
ing with oil engines and centrifugal pumps to ascertain
whether much larger supplies could not be obtained with
these more powerful modern methods of raising water.
The article attracted the attention of the then Chijef Engi-
neer for Irrigation, Col, Smart, R. E., and he obtained
the sanction of Government to the provision of funds in
the Public Works Department and the first experiment
was made with the co-operation of the Rev. A, Andrew
at his Mission Settlement at Melrosapuram.,

Since then we have moved a long way and the old

ideas about the limited quantity of underground water
available for irrigation have been proved to be erroneous.
The establishment of near}

Yy 400 pumping stations has pro-
vided very definite information on the point over widely
sCattered areas and the records of nearly a thousand borings
have disclosed the faét that at depths much beyond the
reach of ryot with his unaided Tesources there exists an
abundant supply of water. To get at this water in suffi-
cient volume for its profitable use and to provide means
to bring it to the surface in the cheapest possible way has
been an important part of the work of the late Department
of Industries and will continue to be an object of solicitude
on the part of Government

in whatever department ‘it is
finally decided that the development of agricultural engi-
neering shall be carried on, '

I pointed out
the minimum capacity of
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ment of Bombay have for some time
ot li;ozsr:n engineer to design and .ca‘rlry ?F;essx:;g
P a.St onp Y ing plants on somewhat simt ar lin d
frngahon pu;n lgrovinces the improvement of mdlg(.anoof
methe Um:el'ftin water hastlong occupied the attenho::l o
e ol ld thge Director of Agriculture. A'pparen. Y,
A ment has also given the question serious
e oot Gover:ugh their primary object was the im-
t of the water supply for fiomestlc purp(:,lc.a:l,] :;
Geslogion rtment of that State has recently publi .
Geomglcal‘?lflﬁes on Underground Water-Resources t;ln
. volum:' hich has been prepared by Dr. W. F..S;nee :
Mysore ” w 11° ist. From a careful study of the. in orm:
e Geg (l))g tl;e local efficers of the Public Wo:hs
e tont zrding 2,563 wells scattergd all.over. (:
e regeth has arrived at some very ur.lporta.nf
S Sme' vestigation is an excellent piece o0
o Thek lnhich is worthy of being made more wide-
ic;rth:’ hope that it may stimu'late ;)tl;ers[:)(f
o knOWf.l; iries in this direction. To this en pD.
o pric describe the evidence colles'.ted by. I
pose to briety amine his conclusions in the lnght
oAb and e e ve gathered in Madras during

consideration, th

scientific w

Sme : ”
of the information we
the last few years. ies ata Jovel varying from
Myvsore Plateau lie from
The 1 thousand feet above tt.xe sea -and is al
tWOttO tt'IrIZley composed of old crystalline schists, gneis«
most enti

; in their fresh condition
i The rocks in
ses and granites.

but -slightly permeable to water, but over the
. are bu

have been subjected to
f the area they
Breater PO tion with the result that to an average
weathermi ut 50 ft. extensive decomposition has ta'ke'n
depth ofaa tge gharacter of the rock so changed that it is
place an

dily permeable to water. The porosity of the complete-
readi
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ly decomposed rock.
is estimated at fro

highly decompose

per cent., gradually decreasing as the effect of weathering
diminishes with increase of depth till in the unchanged
tock it is so small as to be negligible. The records of the
wells which have been examined show that the water
level varies very considerably during the year and that the
range of variation s greatest where the water
level is nearest to the surface. For the State, as 2
whole, Dr. Smeeth comes to the conclusion that the
level of permanent saturation is about 50 ft. from the
surface and that above this level there is a zone of
intermittent saturation whieh averages 8 ft. in thick-
ness. The evidence furnished by the wells justi-
fies the conclusion that, the nearer the surface, the
thicker is the zone of intermittent saturation and
the greater the porosity of the rocks, Allowing for
this Dr. Smeeth assumes that the zone of intermittent
saturation extends to a depth of 10 ft. and possesses an
average porosity of 12 per cent. and therefore contains
144 inches of water. Under no circumstances does this

zone of intermittent saturation ever become dry, but there
is evidence to show that during the three or four months

of the hot weather about 40 per cent. of the contained
water draing away and the assumption is made that during
the rest of the year an equal amount of water is removed.
The total loss then amounts to about 12 inches or 10 per
cent. of the depth of the zone. Now the rainfall varies

from 73 inches in the Kadur district to as little as 22
inches in the Chitaldroog district and itisa sofnewhat
remarkable conclusion to arrive at, that the per centage of
Water- penetrating to such a depth, as to reach the surface
of saturation,

should be approximately the same in each

» immediately below the surface soil
m 30 to 40 per cent., and that of the

d rocks in the next layer at from 16 to 24 ‘
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i ct disclosed by the . yearly
dist.ritft. el Su::at;sr ltet:zeel ﬁ:n the . well§. In the | ISad'uz
vanat:ofx (-)f the.84 feet and in the _Chlt.aldroog distric
e o ‘12 iﬁ Bangalore, which enjoys .an.~averaig:
11:39 ft. whllstver 30 inches, the V::J.I'liftlon lxd<
rainfall of .0 only 1082 ft. From this it ; wo\;re
water o I;S‘ﬁuctuations in the level of saturatlo‘nh t. |
appear thatt'f ? the rainfall on the surface_ and thatf wa:.er
mdependef‘ fle may be, only about 12 inches o “{1 o
ever the rain ass through the surface and sub-socn ;
A pa.tion The rest either runs off by direc
the level of satul;tmﬁr-lg to a certain depth is returned to
flow or after pen illacy action and dissipated by evapor?-
the surface By = re that ary similar conclusion to this
tion. I am ?ot ;v;?om observations in ot\_fxer parts of th:
has Eeenddiiov::gzld be interésting to ascertain what happens.
wore 8 i conditions. _
under widey dlﬁ‘:;:%ttflffsteface water filters dowp to th'

The rate a:)::rranean water level probably varies \:(:'i‘
e o these results it would appear th.at, Wl&; )
much.»'but fror(riled o Mysore, rainfall is not an 1m1:10r "
the lin?lts recot ining the rate. The uniformity of t Acf,r:,h
factor in de?ermx0 g e ide an area as the wtluole o the
of percolation robably due to an equal uniformity 1::
Mysore 562 ¢ Ifstlp;e soil due to the p‘revale:n‘ce through ou
the character o of similar geological conditions. - 4 i.
the vihole i s of well irrigation in the .Madras_ res
. The statlstlﬁow that where the rainfall is least, thell‘c
dency t.enc{ to . most highly developed. I purposely only
well irrigation w,” because there are 'othfer fac.tors
say tend ahoter’lbt to which well cultivation is possible
influencing e *% ce of black cotton soil and the genex.‘al
uen as‘fﬂtllfep:;:?nunity in regard to agricultural and  in.
status ot

dustrial pursuits. -
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Put in plain figures the quantity of water tempor arily
d in the zone of intermittent saturation amounts to
270,000 gallons of water per acre or 170 million gallons
of water per square mile. Some interesting light is thrown
'upon the accuracy of thege Calculations by data furnished

olar Gold Fields, The

store

justification of Dr, Smee

based on data that are admittedly rough an
circumstances be very accurate,

There can, 1 think, be no doubt that Dr, Smeeth is
justified in stating that « throughout the Mysore State there

th’s deductions, since they are

d can under no

which fills and emptie

in the intermittent 2o gly large and it would
be interesting and possibly of great practical value if we
could ascertain with some precision the mechanism of the

arrangements by which it s disposed of, Of Course there
is an underground latéra] flow, but

$ annually,”

The volume of water
ne is surprisin

»as at 300 ft. sound *rock is
found to be invariably quite dryand it ig Certain that there

is no movement of water through it The lateral m ove-
ment of water must therefore be through the superficial

13
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but from an examination of a

layers of decomposed rock, tain that such move. .
large numbe; of ;‘;;1: nv:;;lyl’s ; ;;fll] C‘:nd will not account
shent st e ciable proportion of water that drains
for any app;e eeth’s conclusions show that. we have;
o Drt h rI:lbout eight-ninths of a cubic foo: o
o deal WIt- d from each square mile of the coun r};
wa_ter.pe‘r secto ndifﬁCult to imagine that t?le faults. aimt
and it x.s no rocks near the surface provide a sut‘hcnelfl
fssures in the ily dispose of this flow with the hydraulic
wate'r way to fala‘sl—;lz The important question .to determine
gradients availa ;tion regarding the geological structure
is whether inform in any way be used to locate the.places
of the countl'yﬁca;‘res are most numerous and ca1_~ry the
where these ‘ ssof water. There is not er.aough efvndence
largeSt quan::ty resent time to discuss this question pro-
available at the p ests that there might be some advantaﬁe
fitably, but it s;ggwells of the country in reference to t e
in exar.mnmg tc'::re- Along rifts or main line§ of iz;ultullag
geological ftmghat there may bea concentiation o su
. posi:bﬂf)w but unfortunately fordpratt;:ltlcal purpos
terranea ’ iderable depth.
itis likely to behatd?s\;irsie?z;ie influence of baling 1‘1‘pon

Dr. Smeef‘ wells and conclusively proves.th.at the
the water le",el lfls not to increase the annual - variation bttlt
elfect of ba-llfig :ver the water levels asa whole down to
to gradt.xal!y ov nding on the quantities baled and onl
some limit dep{e ctors which tend to reduce the annua
various natural a" The opinion is very generally hfsld
loss of the zOne'nl in Mysore but also over wld‘:
by ryots, notM‘;d:; s Presidency, that the watver_..leved
tracts of the radually falling for many years past an
in wells has been %hat this is to some extent accoun-ted for
there is no douf:S increase in well cultivation which has

. enormo

by the- en "



314 INDUSTRIAL EVOLUTION IN INDIA

been going on in recent years. Itis important to remember
that the volume of water available for raising to the surface

remains the same, but lowering the water levels involves,

an increase in the work of lifting the water and, what is
even of greater importance, to a considerable increase of
capital outlay in deepening the wells to get at the water,
From the information collected regarding the wells in
Mysore, Dr. Smeeth comes to the conclusion that they are
not sunk deep enough, that many of them only penetrate
the zone of intermittent supply and that few go deep
enough into the permanent water zone to yield a large
supply at the period when the water levels are lowest. To
cause flow from the surrounding  strata into a well, there
must be a head of several feet and as the hydraulic
gradient is negessarily a’ steep one, the withdrawal of a
large quantity of water creates a gradually increasing cone
of depression of the water level round the well, This
may be counterbalanced to some extent by fissure water
coming from a considerable distance, but where fissures
do not exist, a well to yield water all the year round must
be sunk to a considerable depth below the line of perma-
nent saturation. To sink these deep wells is beyond the
means of the ryots, as not only is the rock hard and only
to be- removed by blasting, but temporarily there is an
abundance of water which is beyond the capacity of
their mhotes to deal with. Their practice therefore when
the well dries up is to sink another well in the immediate
neighbourhood in the hope of striking better fissures, but
of late years, especially in the Coimbatore District, they
have taken to jumping holes to a considerable depth in the
hope of striking additional fissures. On the whole, the
practice is justified by the results and the chances of in-
creasing the water supply are somewhat enhanced by
torpedoing these holes or exploding a charge of dynamite

’ under sufficient pressure to delive

menting with various forms O
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i tters the rock
n. The explosion sha
the bottom of them. 1 . ec-
:;d greatly increases the pr obability of opznmg ’ :vc;:; is
times this fssure
tion to fissure water. Someti ¢ a considerable stream at
. which are
the mouth of the bore~ho]e,. butt u} ;:zgaﬁieihat har
ded as failures, it 15 not 1 . it

EO;N "eg:: ivould be able to extract a conmderab;etglelaélot;i
o? \fra[::r V\I/)hiCh cannot now rise to the n:iouﬂ:e‘s) Our ex-
hole, owing to deficiency of plrzssus; 1i[rlx tjls(l:se p;arts of the
i in the Madras Presidency, . ilar to those
Eei:z?cev;gere the conditions are somewh.at s1m:lrai1‘r’ed 2t by
oev ;Ynt in Mysore, confirms the concluswasge i
;]))rr aSmeeth and 1 would strongly emﬁh351tsione a good

. ' ) . t[,)OIS- We have A
the use of boring ) tis a

;egz;rd;nlg)oring in hard rock with haond tpols, but 1
eal o

are NOW €Xperi-
low and expensive process and we o
menting 1 f power driven drills.

in view the improve-
t have in view
The Mysore Governmen c improve:
ment ofewel};s for domestic watgr supply, :gz b
hesitation in confirming the advice tender . ?;ar -Smesth
n e ;1 d to this matter. Working on S
in regar

i estion of
of success, and if it had been with us merei); fa v?:ter o
getting at ’few hundred or thousan‘d galions
we should hardly have a single failure to
*
WATER-LIFTS .
issi hich for
In the report of the Irrigation Commission, whi
n

: little out of date, it is

isti es is now perhaps a o 1

Statlsnc: Et)u:: Otshe United Provinces therel:;xre irfiga,ﬁng

stated e:t wells and 830,000 ternporarthe af, Rt
ip:rr:arriormal year 5,731,000 acres. The

record,

e
i 1911.
* The Agricultural Journal of India, July,
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is probably not less than 30 feet and in the aggregate
the amount of work done by cattle power in lifting
the water for the irrigation of this vast area is enor-
Mous and the cost to the ryots of the country an®
annual sum which may be more than, but certainly
cannot be far short of, 10 crores of rupees, This is not
all, as besides the area under wells, there is much irriga-
tion under canals, jheels and swamps which involves lift.
ing the water, Itis true that the lift in these cases is
seldom more than a few feet, but most of the work is done
by hand and human labour is invariably more expensive
than cattle power.

I do not pretend to an
statements, which are only
ance of water-

Yy great accuracy in the above
made to illustrate the import-
lifting in these Provinces and the neces-
sity for carrying out such work in the most economical
manner possible. That it is not so done goes without
saying, but the extent to which improvement is possible is
quite unknown. Itisa matter for the State to deal with,
as the problem is far too difficult for private individuals to
tackle, and there is but little chance that any adequate
solution would yield a direct PecCuniary reward to the

individuals who worked it out, It s mainly a question of
adapting the means available under modern conditions
to the end required, which is the

lifting of smal| volumes
of water through a moderate vertical distance, If the
volumes were larger or the vertica

I range greater, the pro-
blem would be a simpler one. The rea] element of diffi-

culty is to apply mechanical methods of lifting water to
the small scale on which the ryot works,

I am not sufficiently acquainted with
methods of lifting water in the North of India to express
any opinion on the possibility of improving them, but in
respect to the South of India | feel fairly confident in

the ryots’
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i i f
actice of the ryotsin their methods o

saying that the best pr g water is, if not

applying animal or human pawer t?’:l‘flg’;n. The picottah
erfect, exceedingly hard to lmpr,o ing between 10.
?s'a ve; y efficient water-lift for :l e-lgl}:ttsitr a:;)gay seem that to
rst St .
and ,2 0 ‘eet'ear‘;i;hiﬁilfya:ﬁm the bucket a:lcli g:;dzs*:;
:irf‘:ix;ozognis a waste of energy, Ye.t it no;::eget}; a ;eeded
g nd from time to timé each ma the men, for
changing rou K goes on, without exhausting S;mi-,
restand t:-l ° Zv (;;,af would’ otherwis'e b-e ﬂl)eaft:::-or on
?ax{?; gt:lre lrgouth Indian mhote _ wn?h ‘1:’; ene worked on 2
buck’et and leather discharge pipe!S, xcellent method of
incline on the Kili system, an € well. It of
Stée.p' . o tle to draw water {rom 2 def.’p of cattle and
::1:)‘111]:&:: ignfz?)lv:s the employment Ofe‘tl"s"oﬁf;a:gs.which water
W .
s not well adapte(:hzomsh}:?ll?xrked on the lagor Plr':‘gd‘?tt};
oy be’rd::wczttt)li Various attempts hfat‘;)eertx)xee;:ave ha& a
one pai . some O
mprove on thesefm:::zzs for : time, but thfe}.'l::;? gone
e amount o st tll:erefore be classed as 1al o e and
fmt.Of use and muds are the result of long exPex: e ihe
tndigenous metho ample of the law of the survflvom ells
Zite ptmt:zbiyisar:)fefhc rrr)lethods of drawi;:gt :I:;e:es:urceé of
est—that 1s, 01 1 ironmen :
which are most siuxt::: ;Zst}tl:uegrilvt the people of Ifnc:; ;ha::;
the ryots. ExPe.nenm amount of work outef(;orts o the
to .get the maxlﬁs‘:‘l-]ot apply their musculart e s, 28
ar.nmals, hey mlrll of external work, b%‘t tha' bodies, and
?"CCt pc::sdill:;:etlostore kinetic C"‘?rgyw:ilgthhtm:o act by the
ar as p ) : . their ’ o
utilise the "sam.e tt: yd:el:?w';‘l:xge picottah has 4 }'nghoziﬁi‘::eg:z
descent of ! hete > e is very perfectly C%ﬂleheld its own
becausle“t e gntr;::psingle mhote has easily .
water-lift an e
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against the double mhote,

character, but mainly becau
incline,

partly because of its simple
se whilst descending a steep
the gradient of which is from 1 in 2§to 1in 32
the animals automatically throw a very considerable
proportion of their weight on to the yoke and thus are
able to exert a much stronger draught than when walk-
ing on the level and therefore draw up a much larger
bucket of water each time, Again, an animal like a bullock

and still more a pair of them are able to exert a much
stronger draught in a straj

circle. To attach a pair
as is very commonly us
efforts in the most inefy
the diameter of the cj
the worse is the result,
~ water-]ift wori:ed in this
the defects in this syste
some instances,

of animals to a gin or whim such
ed isto employ their muscular
cient way possible. The smaller
rcylar path in which they walk,
No ingenuity in the design of the
Wway can altogether compensate for

m of employing animal power. In
such as the common mortar mill
ness and simplicity of the device
defect, but in the case of water-
other and better methods of Lift
of court.

It is not unlikely that mechanjc
water will uitimately displace cattle
but that day is still Far distant, an
would be of great advantage to the
if authoritative and complete trial
ciency of the various indigenous
Fifteen years ago with Mr,
Director of Agriculture in
ments in this direction wh
clusions, but it would be

» the cheap-
compensates even for this
lifts the possibility of using
ing water puts the gin out

al methods of lifting
Power almost entirely,
d in the meantime it
agricultural Community
§ Were made of the effi-
methods of lifting water.
C. Benson, the then Deputy
Madras, I made some experi-
ich led me to the above con-

well if they could be repeated
on a more extended scale and the relative merits of the

different methods of applying power determined with

ght line than when walking ina
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was possible with the limited

riments. Con-
opportunities we then enjoyed for such expe

ter-lifts
cattle power wa
Sigering the enormous number of the interests involved
\td Ein India, it seems to me that of such investiga-
. 'l;vo:nply justify the trouble and expense

will a

tion,
It is true that recor

greater accuracy than

ds exist of many tests of water-lifts
s

{ no comparative value
but unfortunately fthiergs?:s ;‘:agure the Strengf:r ngf‘ ;::
as every observ : air of bullocks is a vague o ;Ome
cat.tle employed:l tvfice as strong as amo"chetisamust b
Py e eas'lny the strength of the al’llll:;ed that for
::3;522 co‘;‘lgia;ir:lggany better m?thoin:m?cs)?their strength
animals and men inrﬁoztriti\:g;lt{:t% their faveight, ans?i ézotuhg::
was for each class ;ctg - ccurate, ther'e is n o qfu;] tion (i
Ty e t:ent serve as an indxc?atlon oHare e may
itfdoes tO]Z?TE;’;y which can be obtained.
of muscu

useful co-

btained a very al

; tate that 1 © ‘viding the usefu

be ©0 nvementéous,e of merit, by leldlll;g the weight

efﬁcll{en‘ii or ing foot pounds Per hog;.hgents led me
work done _ My ex

of the animals 10 pounds. }:c likely to beable to

re no . -
to the conclusion that we :anent in the indigenous me
impro
effect any marked i

internal
ent of the 1n .

y o The developm it possible,
thods of lifting Y::Tfew years later rend.eregl;tcepof men

. i ) in
combustthn f;,gplo y mechanical poW:‘;er exceeded a cer-
howe‘.’er’lowhe,-ever the supply Of Wﬁeld for experiment
or anunat, nd opened out 3 nEW dmill also seemed
tain quantftyv :An The American Vf"m ears in Madras
and 1nvestlg?_=\t‘° ’ 4 during the last nine ¥ entirely novel
worthy of tral and G006 Bt these ot, With the

wo . ryot.

we have been - to the service of the u);cess owing to
sources of POW; ve not met with much 8
windmills, we ba
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the general feebleness of the air currents, but it has been

otherwise with the oil engine coupled to a centrifugal |
pump, as is attested by the fact that there are about 4Q0

installations of this character at work in the South of India.

The main objection to the oil engine and centrifugal pump

is that it can only be worked economically when the quan-

tity of water to be dealt with is large. Nine thousand
gallons per hour may be taken as the economic minimum
that the centrifugal pump can deal with and there should
be enough water to keep the plant at work for about 6
hours per day. Any extension of these figures means
increased economy, and the larger the unit that can be
employed, the more satisfactory is the result. With suffi-
cient water, the cost of lif(ing it is from one-fourth to one-
tenth that of the older methods, and volumes can be
dealt with and vertical lifts tackled that are absolutely
beyond the range of cattle power. We are still only at the
beginning of this revolution in lifting water for irrigation,
and no one can doubt that as it extends, the increased ex-

perience will render it more efficient and more adaptable

to the every-day needs of the smaller irrigators,

These preliminary remarks on  the subject of lifting
water are necessary to explain the standpoint from which
the following notes have been written on the display of
water-lifting machinery at the Allahabad Exhibition.
As a spectacle, the show round the lake in the Agri-
cultural section was lmpressive, but a detailed exami-
nation of the exhibits leads to the conclusion that the
problem of lifting water for irrigation hag not yet received
the attention in the North of Ingdia which its jmportance
deserves. The exhibits may be divided ip
classes, according to the source of ‘motive power : (1)
men, (2) cattle, (3) engines, and only in the third section
was there anything like a complete representation of the

to three main
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available methods. Ind;%zr:lxs :::;th;)tdi ! mati e e
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much was
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ibiti lifts in working order
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variety of pump: Z occasional use than fqr steady emp 03; |
g wor'k o d day out, on the irrigation of field crot[;1 (;
o " reyally intended for irrigatlc?n wasA he
The. only dewc:'bited by the United Provinces tg -
atural Don ix elnt For low lifts up to,‘say 5 fe;czent
robabl Depa:’fn:tive. device as the pump 18 very eb‘_ ien ,;
p'mbablz;r:izuius fow of water, and the ong (\)N }:;:h .
A, ' ication of the pow
tOtit z:lt;es?::s; gitafril;a::t)i?gui;g. For lifts above 5
extre

. t
feet it is only abou

. e btful and at 15 ‘
feet its utility 15 doua picottah. From3a circular on plmg:;
half :as. effective a5 | Department at Cawnpore

; icultura il it
issued by the A;‘% rlr men working 10 hours a day Wlda S
it s stated that 9% T height of 15 feet in two days.

to a
6’806'2' fee:lotf t::t:en weigh an average of 12(; l?::;r ;a;:;
Assal;m‘lnfettt?at they will do 319,000 foot ibs. 0
1 calcula .

" ir total weight gives

. d"nded by thelr e i -

hour, and th;s nrll::ll:bzfr efficient of utility, 664, This
as a figure of
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may be compared with a trial | once made with a
picottah. The lift was 14} feet, and the three men employ-
ed weighed 331 lbs., and did 394, 310 foot lbs, of useful
work per hour—the co-efficient of utility being 1,191,
-The duration of the trial in this case was seven hours and
the men worked ina normal way. This is by no means
an unusually good result, and with an improved lift work-
ed on the picottah principle, 1 have obtained co-efficients
as high as 1,800, The chain pump is avery efficient water
lift, but the rotary method of driving it, though it has the
advantage of being very simple, is not an effective method
of applying human power. I doubtif it would be possible
to satisfactorily arrange any system of treadles or levers
to be moved by the weight of the operators, and such be-
ing the case, thg advantageous application of the lift is
limited to raising water a few feet.

In all the lifts worked by cattle the gin was used and
the cattle walked in a circle about 20 feet in diameter.
The gins were well and substantially made, but the
rotating arm was too short except for small cattle,
and a pair could only be effective!
attacking one animal to each end of the rofating arm.
This is unsatisfactory unless the animals can be train-
ed to work without a driver to each of them. The gins
were employed to drive chain pumps or norigs.
data given in the circular of the Agricultural Depart-
ment already referred to, it appears that the co-efficient
of utility of a gin-driven chain pump works out at about
470, which is about as good a result as can be obtained
with the single mhote worked on the Kilj
somewhat better than when they are worked on the
lagor system. My practical experience with chain pumps
and norids is too limited to justily me in expressing any
opinion on their merits as water-lifts for ryots’ use, I

y employed by

From

system and
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ja and obtained a
ce made some experiments ona noria an
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bvi :
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if the water level varies. At the beginning of the day’s
work the load will be too light, or if properly adjusted to
the strength of the animals, then at the end of the day it
will be too heavy, It is possibly for this reason they have
* never found favour in the South of India where. the
Persian wheel is unknown and where the water level in
the wells varies greatly. ‘

The mechanical methods of lifting water may be con-
veniently regarded as consisting of a source of motive
power and of a pump and that within certain obvious
limits any source of motive power may be coupled
to drive any type of pump. At Allahabad nearly every
modern type of engine was at work in the exhibition and
most of them connected up4o pumps, It will be conveni-
ent to tabulate the exhibits in two columns,

Type of engine. Type of pump,

Oil engines :— Centrifugal pumps :—

1. Petrol, 1. Open impeller.

2. Kerosine oil, 2. Closed impeller.

3. Liquid fuel. 3. Self-regulating.

4. Diesel engines. 4. Multiple stage.

5. Semi-diesel. Chain-pumps,

Gas engines :— Norias,
Vertical. Cornish pumps,

Horizontal. Three-throw purps.
Steam engines :—

Portable.

Semi-portable.
Windmills,

It is only in the Madras Presidency that mechanical
methods of lift-irrigation are at all largely used by the culti-
vators, and my remarks on the exhibits at Allahabad are
necessarily based on the experience that has been gained in
the Pumping Section of the late Department of Industries,
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least one example was to be seen at Allahabad.
warking very smoothly and the consumption of fuel, though
higher than in the Diesel engine, was much below that¢
usually obtained in ordinary oil engines working with
liquid fuel. Where a portable oil engine is required, the
workis not only intermittent but generally of a special
character that will bear the cost of a rather more expensive
fuel, and there were exhibited several small vertical oil
engines which would run on petrol or on kerosine ol if
first started with petrol.  Such engines invariably runat a
very high speed and require to be of good design and the
best possible workmanship, A cheap engine of this type is
therefore not to be recommended, but if a sufficiently high
price is paid, it is possible to get a really satisfactory motor,
They are usually magneto fired and it js important that the

It was

er ton, gas engines and suction gas
I anything over 10 p, p. the most
of motive power that can be employed.

plants represent fo

with most gas ptoducers
ate provision is made to
comes over, Suction gas
will work with wood, or

charcoal can be used jf adequ
remove the tar which invariably
engines are now made which
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agriculturists in India will be sufficiently advanced to ven-
ture to lift water from depths which will involve working
against high pressures. It remains, therefore, only te
consider the single stage centrifugal pumps, and of these
practically every modern design was in evidence at the
exhibition. 1t is quite beyond the range of these notes to
enter into a discussion of the principles on which the vari-
ous forms of this pump are designed. The efficiency of a
centrifugal pump increases rapidly with increasing size, and
pumps below 3” in diameter of suction pipe should ordi-
narily not be employed. The majority of 3" centrifugal
putnps on the market have an efficiency ranging between
40 and 45 per cent, and the larger pumps have an effici-
ency up to 55 per cent. but during the last few years much
attention has been paid tothe design of centrifugal pumps,
and 3 pumps can now be obtained with an efficiency of 70
per cent. and the larger sizes with an efficiency of nearly
80 per cent. These pumps are naturally more costly than
the older types, but they require, for equal quantities of
water delivered, a much smaller engine, and we find in
Madras thatit pays well to buy centrifugal pumps of the
highest efficiency obtainable as the combined cost of the
engine and pump is lower and the working expenses per-
manently less. Where the vertical lift, on which the pump
works, varies considerably at different times ‘of the yeary
or as often happens in wells during the course of the same
day, there is a great advantage in using self-regulating
pumps, and these can now be obtained to work with practi-
cally the same amount of power over a very long range of
lift. This is a very important matter when internal com-
bustion engines are used, as such engines can only be
efficiently worked near their maximum load and will not
stand any over-load whatever. Till the self-regulating
pumips came on the market we often fitted the ordinary type

" by Pumping.
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CHAPTER Xi

ENGINEERING IN INDIA*
I

When it was first suggested to me that I should deliver

an address to you this afternoon, 1 gladly consented, as I
Was conscious of the great honour conferred upon me,
and [ was anxious to renew my connection with the
Central, which during the Iast seventeen and a-half years
has been of a very slender character, At the time, howevér,
' 1did not realize the extent of the responsibility I was
thereby incurring, or the difﬁculty I should experience in
selecting a subject for my remarks which would be appro.
priate to the position 1 am now placed in. On previous
occasions you have received words of weighty advice from
men whose names, throughout the world, are associated
with some of the most brilliant achievements of En
science, and whose long and illustrious cared
them to address you in terms which it
tuous for me to use, After some con
it seemed to me that I could only come before you as an
old student of the College, who has been out in the world
long enough to test the value of the training he received,
first at the Finsbury Technical College, and then h(ere, and
give you some idea of what the future has in store for you

gineering
rs entitle
would be presump-
sideration, however,

*Inaugural address to the studen

ts of the City and Guilds Central
Technical College. 1905,

331
ENGINEERING IN INDIA

e n.
f f you should be destined to find that your life s‘
if any o -

work lies in India.

It is twenty years,
seven others, I attendfzd t
this building, and 1 think yo
the fact that with but one eXCep

Colle i irecte

ollege sti continue to be dire . ne disun

gu'“hed ;il(])lneerslin the cause of technical education tha
is

i inning. This is the _ﬁrst
presided ovef the:; g‘le ts[:zjd:;fs that ias.ta..ken place ;T:ii
formal meeting resigned the chair of ClVll. apd Mi‘:unity,;
Professo.r Un.mn nd 1am glad to have this oppo eh.'
o Engmeerm% aon your behalf and as 2. rzarﬁ: i :
to. express botd ts who have passed out of the.Co : agr :
et Stuf e:l that he should have delt it rlx‘ec::fs thy:
the regret . iective participation in thfe .worto b
glfdlre V\i::nst at the same time we rejoice ;

ollege, °

i .ning young Engineers

ent in training you. .

fter many years % thto enjoy the more
;?eatsi‘ill retains hea .

lth and streng
ample leisure _which

lies before him. tv sebt t'o,
' dents of the Central.owe av(;xiss(:halrge oy
' fThe sgniin which they can in part
Professor '
cherishing and acting Up

to the same _high ideals that
were ever before him in

essional matters. His
beyond ilhle p;rflls of this Insctlih:tlizx:f

work estended 1d Engineers have benehte . ﬁﬁc,

and all over-.the WOI'I.S in those branches of sFlen A

mously by his 'labol‘;e made more particularly his ,::whé

Enginea:n?dwz;i)hugh to remember how great a part.

just 0
:o?)rll: ]1:]: working out the cour

ses of instruction and
i ly ever
ining which aré followed in nearly y
methods of training e

t day
lege at the presefl_ ’
L i g Colleg ko
and. all of youwichine Design Which bave €0

volumes on-

all but a month, since, with. six f)r‘
he first lecture that was given in.
u are all to be congratulated o.nj
tion the departments of t?us
d by the same distin-



332 INDUSTRIAL EVOLUTION IN INDIA
to take the work of the draughtsman out of the region of
pocket books, empirical formulz, and rule of thumb ex-
perience, and place it on 3 definite scientific basis, In
Hydraulics, the article which he contributed to the ninth

cedition of the Encyclopeedia Britannica, n
necessarily extreme condensation,
able position of becoming the sta
that branch of Engineering,

There are other well-known books which he has
written to which attention might be drawn but I refrain
that I may remind you that before
came to this College, more

he had been Professor of H

the Royal Indian Engintering College at Cooper’s
Hill, and in tkat capacity he was largely responsible
for the training of the men who now occupy all the
senior Engineering appointments of the Indian Puyblic
Works Department. India has been the scene of many
great Engineering exploits and in these Professor Unwin’s
students have borne a distinguished part, and upon them
at the present moment rests the responsibility of preparing
the great programmes of future work which are the out-
come of the strenuous labours of our
distinguished viceroy., I am personally acquainted with a
great many of these Cooper’s Hill men, and I know that

they hold Professor Unwin in the same high esteem that
we do,
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ydraulic Engineering at
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When Professor Unwin went to Cooper’s Hill in the
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certainly desirable that you,
dto be among the leaders of
.industtial enterprise should take an intelligent inter&f in
the material development of the country, It therefore re-
quires no apology from me, if I direct your attention to
that great Eastern dependency and briefly discuss some of
the industrial questions which come before ‘us out there,
and which we hope to solve by the aplication of technical

knowledge and skill such as you are acquiring here.
d with European countries, India is extremely

world. This being so it is
who in the future are destine

- Compare
poor ; but were it not for the periodical visitations of
ed by severe droughts over large and thickly

famine, caus
opulated tracts, the pinch of poverty would seldom be

felt. The tilling of the soil is the occupation of the great
buik of the people, and, where there is suffieient moisture,
the earth yields a generous harvest. The people Jead sim-
ple lives, and, if their worldly possessions are few, their
wants are fewer. Even in the worst years there is enough
food for all grown in the country, and the difficulty of
transporting it to the famine stricken districts has been
met by the construction of & very extended system‘o‘f 'rail'
Ways';but the problem of finding work for the millions

thrown out of employment by the enforced cessation of
perations has not Y€t been satisfactorily

agricultural o

solved.
In the towns the artisan classes, who look to the indi

genous industries of the country for a means of livelihood,
are in a less satisfactory condition than the agriculturists.
To a large extent these industries have suffered from the
competition of imported goods produced in modern mills
and factories \with labour-saving machinery of the highest
type. Without much enterprise, anaided by capitalists,
incapable of adapting themselves to the changes in their
environment, and wedded to their antiquated, hereditary
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The opinion is generally held that India is a country
with vast undeveloped natural resources. To some extent
rthis is true, but not in the sense that the same statement
would imply when made of the United States and Canada.
They are new countries with great mineral wealth, vast
water powers, and huge tracts of rich land yet unoccupied.
India is an old couatry, which for many centuries has
supported a teeming population, and all its good land has

generations. It possesses
too diffuse to be easily
s which probably
kings carried on
f small

some mineral wealth, but it is
garnered, and its stores of precious metal
exist are buried beneath the debris of wor
The soil is in the possession ‘O
who are devdid of ambition, and content
daily bread at the least

in a dim past.
farmers or ryots,
if only they can procure their
possible exertion to themselves, In some places they are
good agriculturists, who make the most of their limited
resources, but generally they are backward and ignorant ;
the land does not yield to them what it might be made to
do under better treatment. Where water is difficult to
obtain it is generally used with intelligence and skill ;
where it is abundant and costs little or no labour to apply
to the land, there itis wasted on crops which are €asy to
cultivate but, in consquence, of littlg value. In favoured
localities the ryots aré wealthy, but this wealth is hoarded
in the form of jewels and gold coins, and is literally buried
in the ground inside their houses in‘steafi of being usefully
expended on the improvement of their fields. No man

trusts his neighbour, and seldom his brother, co-operation
to secure a COMMON end has proved a failure, and joint en-
terprise is almost non-existent. In-face of these diﬁculties
something has to be done, and men are watnted with per-
severance and tact to steadily overcome the ignorance and
prejudice which are such fatal barriers to any progress,

438



338 INDUSTRIAL EVOLUTION IN INDIA

In the aggregate, the modern industrial enterprises of
India are by no means insignificant ; but, in comparison
with the extent of the Country, the number of the popu-c
lation, and the value of the raw material produced, they
aré surprisingly small. The cotton mills and weaving
sheds of Bombay, the jute mills of Bengal, and the
tanneries and leather works of Cawnpore may be cited as
well-established industries, The gold mines of Mysore
and the coal mines of Bengal, especially the latter, are of
immense value and increasing importance, The railways
have large locomotive repair shops and carriage building
works scattered about the Country, and there are a few
privateengin eering shops, but the iron trade is represented
by only one establishment, %vhich, after many vicissitudes,
seems to have how entered upon an era of prosperity and
development, Of miscellaneous industrial undertakings,
there are not a few ; but they are widely scattered and of
little importance. For military reasons, it is considered
desirable to render India independent of England in the
matter of equipment ; ang the arsenals, factories, and

established to carry out this

gradually spreading. .

The extremely rapid progress which in recent years
has been made in the transmission of énergy through long
distances by alternating currents of electricity, and the

d for its employment, not

Power but alsg in electro-
cal industries, hag given to
POwer a high potential value. In
T is considerable, byt it is badly
t to make any profitable use of it.
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ew minutes in the problems which
in the future, and which some
have to do with. Two or

three years ago the irrigation of india was thoroughly
reviewed by a special commission, who issued a re-*
port indicating clearly the policy which should be
pursued with regard to future extensions of irriga-

and they recommended an expenditure of over
of the next 20 years. India

above all things; the water
but it is not where it
able when it is wanted.

your interest fora f
have to be tackled
of you may perchance

tion,
£30,000,000 in the course
wants water forirrigation
is there in ample abundance,

is wanted, nor is it always avail
So far, all Indian irrigation works which we have con-

structed are gravity schemes,® which take the water from
the rivers and, by carefully graded systems of canals,
convey it to land at 2 lower level than the intake. In some
cases, the canals are combined with storage works to tide
over fluctuations in flow of the rivers, and in other cases
the reservoirs impound the whole flow of considerable
drainage areas, and hold it in reserve till required.

But nearly one-third of the irrigated lands of India are
watered in a totally different wWay. The water is below
the surface of the ground and has to be raised above it.
Millions of wells have been sunk to, tap the subterranean
supplies, and it has been estimated by the Indian Irriga-
tion Commission that every year oné billion cubic feet of
water are thus obtained. The amount of work that has to
be done is very large, and it is all performed by animal
or human-labour- [ calculate that if this work is done in-
120 days, of 8 hours each, the rate of doing work during
that time 1S not less than one and one-third million horse-

wer, and that about four million pairs of cattle are em-
ployed. There is a great deal yet to be done, especially
b, with gravitation schemes, but, in the main,

in the Punja
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not only every item

ave to be subjected to rigid scrutiny
ovement of details but it will also
back to first principles again and
examine the possi evolopment along mecha-
nical lines which have hitherto been neglected. To
begin with, the centrifugal pump is not a model of effi-
ciency, and Wwe look for the evolution of an irrigation
pump which will be 2 great advance on what may be
termed the contractor’s pump, which, hitherto, has been
most widely employed. A more efficient pump means 2
smaller motor, less capital outlay thereon, reduced work-
ing expenses, and, to obtain that, it may be made in a
more costly way, provided itse certainty of action and
freedom from breakdown is not in any way.compromised.
Again, the oil engine is a very good motor, but it has not
yet reached finality, and every improvement that can be
effected in it increases the sphere in which it can be use-
fully employed. Even in sucha comparatively simple
matter as belting, the irrigation engineer is far from satis-
fied and would be glad to find a more durable material.

¢ irrigation in the United

Next to India, there is mor:
States of America than in any other country in the world,

and quite recently 1 was deputed to, visit some of the
States to se@ what progress has been made in methods of
lifting water. I found that where the conditions weré
favourable great things had been accomplished, parficularly
in the States of California, Louisiana, and Texas. In the

jrrigated orchards of Californja, especially in the citrus
fruit-growing districts of the South, water is of immense
in consequence, been perfected a

value, and there has,
system of irrigation which surpasses anything that has

been done elsewhere: The water is lifted as much as 150
feet. from wells © y cen;rxfugal pumps, driven
44
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with a view to impr

’be necessary to g0
bilities of d

f great depth b
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by three- :

the pOwef?saSSi altgmatmg current induction motors, and
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cient strength, asin Nebraska and Kansas, they have
he windmill which will automati-

proved satisfactory. T
gally vary its load to suit the force of the wind has yet to

be designed, but when that very difficult feat has been ac-
complished there seems to be a great future for windmills:
in irrigation work, and in certain parts of India, in the
Deccan and along the Peninsular coasts, it is likely that they
may be used with advantage. .
Very closely connected with irrigation questions in

India is the improvement of agriculture, and in that direc-
tion much requires to be done to induce the ryots to a.lter
their ways and by more intelligent labour cause the soil to
yield a better return. A great college of agriculture with

laboratories and experimental Jarms has recently bﬁ?en

established at Pusa, but it will probably take a long tume
for the work done there t0 permeate downwards and to

become the established practice of the ryot. The cagi-

talist cannot find profitable employment for his money in

the extension of well irrigation unless 2 system of intense

cultivation i introduced atthe came time. The average

value of crops in Indiais small—not more than 30s. or 35s.

per acre for dry crops and perhaps double that amc?ur.tt

for wet, With an average lift of 30 feet the cost of irri=
gation by pumping would amount to,about £1 per acre,
and it is therefore obvious that the crops as ordmafﬂy
grownwill not pay. Crops such as sug?r garlls, pl’:mt:;n;
ginger, turmeric, sweet potatoes, &C will yield retul

.+ is o the extension of .
to £35 per acre and it 18 ion
trom ot : nthat’ we must look for relieving

eturns from these crops are
ltivation are heavy,
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<5 it be imported

on the soil. Ther
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e case of manure unle

the pressuré
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L It 'iS' C 1 )
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t remains ; yet not entirely so, as
hased and the demand for first-
d situations has forced

A great deal of barren
the best by the free
engineering

passed away but the habi
good land is freely purc
(Class irrigated land in favoure
valyes up to extravagant figures.
land can be made as productive as
expenditure of capital, and our scientific and
skill should be devoted to demonstrating this ; not in one
but in many. Then the native land-holders
and men of wealth will follow suit. They have at their com-
mand more than sufficient capital and, if we could gradually
get them to spend it on the land, who can doubt but that
marvellous changes would be effected ? -

One is generally told that India wants water and that
in {he extension of irrigation is to be found the remedy
for her poverty and its concomitant train of evils, That
is only partly the truth: India not only wants water, but
wants to be taught to utilise it to the best advantage,
America has shown what can be done in this direction and
we wight with advantage follow some of her methods.
They ryots it is true are very conservative but they are
also very much alive to their own interests when they un-.
derstand them—it is for us t0 point out to them the direc~
tion in which they can do best for themselves.

The future welfare of India depends mainly upon our,
being able to provide for a more rapid rate of increase in-
the powers of production of her people than the
rate of increase of the people themselves, and that, not
ofily among certain sections of the community, but generally
throughout the whole mags of the population. The
substitution of ‘machinery of human or animal labour is
a,_n‘impo"rtant step in this direction, and should be carefully
fostered. Well cultivation would probably extend much
rﬁbfé rapidly than it has done, were: it not dependent

upqn cattle for ,li_ﬂing the water. Uader present conditions;

place or two,
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omplished, but time does
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Owing to the Concentration
months of the vyear, the w t
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which will not fail for months in every year. Electric light
is too great a luxury for the country, and the water
has so far been turned to good account
ade use of because of exceptional conditions.
Every year, however, prospects in this direction are im-
proving, and, once in five years at least, itis worth while
re-examining the water power schemes to see if electrical
developments have brought them within the range of com-
mercial possibility. As { have already mentioned, electricity
generated by water power is largely used in California for
pumping water for irrigation, aad it is merely a question
of time before it will be similarly used in [ndia, Provide
water for irrigation all the year round, and yon will have
water power also available, By means of electricity this
power can be used for raising further supplies of water,
and the area of intense cultivation can be further extended.
To turn to another direction, a report recently pre-
pared for the Government of the Dominion of Canada
brings forcibly to our notice the progress that has been
made in what may be termed the electro-thermic produc-
tion of ironand steek In the South of India especially
there are valuable deposits of iton ore, extensive forests
capable of yielding considerable supplies of excellent
charcoal and water poWer, which can easily be converted
into electric energy-. Here are all the requisites for electro-
thermic iron and steel works on a great scale, and in India
there is a market for the products. It the process is prac<
ticable, Canada will probably give us 2 Jead ‘which we
shall do well to follow with as little delay as possibie.
India cannot afford to be the pioneer in such matters,
but as tarly as may be, she should be placed ina posis
tion to take advantage of new discoveries. »
Excluding the telegraph, electricity plays no part i'n
the life of people $ave i the capita) cities and 3 few big

power that
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towns. Many schemes are und i

tow : er discussi in the
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be exploited, and the technical assistance placed at
the disposal of those who need it and are not yet in a

position to provide it for themselves.

., England and India face the world as free traders,
the former a great manufacturing country, importing
mainly raw materials and food-stuffs ; the latter an agricul-
tural country, exporting raw materials and importing
‘manufactured articles. The tariff walls of protectionist
countries preciude India from hoping to find a market out-
gide the British Isles for her manufactures, and compel
those who wouid promote industries to confine their efforts
to producing what can be sold in the country itself. The
internal demand depends almost entirely upon the state
of agriculture, and fluctuates, with the varyings nature of
the seasons. Hencg, the improvement of‘ agriculture is an
y to industrial expansiof.
dia has failed in competition with
machinery, not because the labourer demanded much for
his hire, but because he offered little as the results of
it. There is no virtue in hand-work when the same can be
better done by machinery, and no reason for resisting the
introduction of such machinery, but rather otherwise,
since it 1s desirable that the hand-worker should be
relieved of drudgery 3as much as possible and taught to
concentrate his attention o the ‘production of what is

beyond the range of machinery. This is the direction

can be made of the cheap hand labour
a beginning, We must éducate the
ethgds, tools, and processes of
he necessity for co-operation and
n of labour, and finally
capital for

essential preliminar
Hand labour in In

of India, and, for
artisans in modern m
working, demonstrate t
the advantages of the sub-divisio
put them in the way of getting the necessary
associated working on favouraf)le terms. -

The Indian workman is, to a large extent, what his
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previous training has made him. As a rule he makes
good use of his chances,

aptitude, and under pro

per supervision he works well
and cheaply,

v

The hand weavers are by far the most numerous

section of the artisans and at the same time the most

in need of help, They number upwards of ten
millions throughout {he country, and when trade is
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ideas, new process, new inventions come to us, but they
are received with some degree of timidity, whereas in the
States they are welcomed, examined, and adopted with

confidence if they pass the skilfully devised tests to which
they are subjected.

either private or public mo
that in these matters we g
do so, we may have to r
certain that we shall also
Our credit. One syccess
because the failures will

ney. It seems to me desirable
hould change our ideas; if we
ecord more failures, but I am
have mgre Successes placed to
wiHl often pay for many failures,
be on a smajl scale, whilst the
ed to the utmost extent possible,

struggle nothing can be
neglected, and if, a5 L hope, not 2 few students from this

College will be found taking part in it 1 woulq advise you
to make the most of the Opportunities you now enjoy.
But this last remark applies to you all. In the friendly
struggle to be leaders in the world’s progress our kinsmen

across the Atlantic, in botke Canada and the United

States, are making great efforts, and it behoves you to
display the same keenness for the honour of the country

to which we belong.

CHAPTER Xl

A RETROSPECT Jeaving the Cen-
. Tuly, 1888, just a year ::zfterﬁomll Service 28
1t was in Ju y(’i the Madras EduCaf Engineering at
el that If gl;?neering in the College ©

Professor of kn

ars

ti d in fact till ab01.1t seven yciated
ago, the Public e an En ol
if éngland oy fh; lfz:’:dents from other co::iefi;sa lc -
at Cooper’s Hill, sot tatin e e, the_ murivate ¥
A empl?ym‘:; harbour boards, of mb:t the plums
local fund service, t B o large one i e sl
s, w;:is naturally Central mer;,: a)l;olition of
iy ?m ey out 17 e Tthis and the pre-
ally found their v; waever, S amged all 'Some e e
Cooper's il e CENTRAL will convey e on.
sent number of THl:e e ing in ;he' w%hmh o
the part which we aurces " country mhowever, e st
ing the nafural reso e ILis Stl]'l, e, e
of the human raceé éenml S in tndia Zf 3 ;
of smal: hthi:é;ji i?srof e special . smbor
one of the

journal is
and pres
the attention of bothoast
to draw

ent students to
e
hich engineers have done,
rk W

) t Eastern
f the wor® do in our grea ibu-
the nature O repanng to d my contribu
. d are p fraid, exten
are domgr an 4

. to
uld, 1am 2 me if 1 were
dependency. It Wou'h gned to

far beyond the limits asSl
tion

» 1911,
* From “ The Central



358

I
NDUSTRIAL EVOLUTION N IND]

A

attempt even brief]
this broad stan dpo
extent to which 1

to - ’ .
¥ to discuss Indian engineering from

int, and :
e hasln(;ng propose to illustrate the
ed for British engineers by

partial suc : ol
cess, that on its techﬂi‘::al!gdehas been only a
we have done

a1 but the highest rank

A RETROSPECT 359
aracteristics of the people
have achieved some of

but they have not yet

very little, is largely due to thech
themselves. English enigineers

their greatest triumphs in 10 dia,
succeeded in producing from among the natives of the

country more than a very small number of men capable
of following in their footsteps. ‘The truth is, that they do
nbt possess in any Very large measure the grit and com-
mon sense which mark the engineer, and it is fairly cer-
tain that if they did possess these qualities they would not
want our assistance t0 maintain peace and order. When
India can do her own engineering work and carry on her
own industries, then, and then only, she will be able to
govern herself, and our dominion, in its existing form at
any rate, will come to an end. &With the gradual develop-
ment of local self-government there will assuredly bea
corresponding development of engineering skill and a
gradually decreasing demand for external assistance. The
progress in one direction will measure the progress in the
other, and viewing each separately at the present time,
there is but little to show that Indiacan dispense with our
assistance either in administrative or purely engineering

matters. ,
For the lower grades of professional work there is,
peans, and even in

no longer any need for Eurqg
s of the service it will be well -for

young Englishmen, looking to India for a possible career,
to-remember that they will have to meet the compesition of
an ever increasing number of well trained and experienced
Indian’engineers, and that only men of great energy and

considerable intellectual capacity are really required. It isa
recognised.principle in the administration that what the
people can do for themselves they should be allowed to do,
and men are only sent out to India to supply what cannot,

as yet, be obtained from the country itself. Year by year the

however,
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lot of Englishmen in India is be

problems they have to tackl, Coming more strenuous, the

more complicated, and the
bertmore apparent, The im-
e : est men for ice i Y
is fully recognised, and i no branchl rxsz(:r:c;h o ;lhe

an that

of engineering, if we may jud
. ge by the 1

E::;’;“:;r:it;]\ttlch .have of late bgen m:ir: il:att;r;alt e
mentis e, c{glttx:ent for the Public Works Dee::i
thoroughly trained anz i?‘St wenty vears the impor tanf:)e of
has been more full ‘ghl}' efficient technical assistance
Case, and tﬁe ap b y ecognised than was f ormerly th
ted branches ifﬁh et\.Ne.:en the covenanted and uncovZn -
In process of timee‘tcxv.ﬂ service has materially decreasal;.
the work which ‘ Yl‘;l“ probably altogether vanish whe \
throughout be that will fall to Englishmen in Ingia {'3;))
capable men theaB“-lblch can onlybe performed by th o

The puplic titish Empire can produce. yihemost
it wonld e altose:;wes attract the best men in Indi d
marked impros ege er 'erroneous to assume that thz an
natives emplo edrl?ent in th§ efficiency and moraje fve}l;)’
out the conntz ll)n the administration g general thro the
slower rate anZl. rogress t‘here is, but it is at 3 ver " l;
among the ,peo lrrilus‘c continue so for lack of men ‘2: n;:’c
ern the conducxt) efl%::-‘buEd with the high ideals whichor o
colleges are tumic; oe tE tropean officials, The schoolsg::;
who find increasi & u' year by yearshoals of educated
for their rained ;ng d}tﬂCulty in obtaining emplo -
with thei 1ot o cal.(:.ulhhes. Naturally they are discf))ntymsnl;
their unbap y 2N ;p.clmed, to blame the Govemmeiﬁ fe
faces us in '313; (f:;):l tion. One of the great problems whig;
this growingelas :re is to 'prc.wide suitable employment f
0 the envireor, s yestab'llshmg an industria} system, s ’toc;
to ther o ent m’ W.thh these people live, and ’d ote

omewhat limited Capacity for orgz;nisatiimait:g

portance of attracting the
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control, The education they have received has unfitted them
for the narrow range of rural life, but has not been sufficient
o enable them to cope with the obstacles which confront
them directly they attempt to carve out a way for them-
selves. On the one sids they are faced with a vast, help-

d indigenous industrial population ; on the

less, unorganise
mercantile and industrial

other, with a complex European
system ; whilst in front of them is a fully occupied soil

offering no scope for their puny efforts. By co-operation
much might be done, but associated effort isa plant of
tender growth in the East, and will require much careful
watching on the part of a paternal Government to bring it
to a vigorous, healthy life. :
For more than a century India has enjoyed the advan-
tages of a strong and resolute administration, devoted to
der and prosperity throughout the

the task of restoring or
land, and none can S$ay that it has not achieved 2 signal
degree of success. Since the suppression of the Mutiny,

the last and greatest effort of the lawless forces which still

slumber beneath the surface, much has been done to
terial condition of the population, chiefly,

improve the ma
which have rendered

by the construction of railways, .
every part of the country easily accessible and have fact-

Jitated the transport of surplus prqduce to the coast
or to placés where itis in deficiency ; anc‘i t?y tl'le gradugl
development of magnificent system of 1rr1gat1?n works,
which have enormously increased the productiveness of
the soil and rendered it capable of supporting with ease,
even in years of extreme drought, the immense po?ulatxon
which has grown up since anarchy ceased to exist and
the dreadful ravages of famine have been repressed. Almost
entirely this has been the direct work of the Govemm?nt
but private agencys inan almosteql'z:ftl.degree, has been relied
upon to turn to advantage the facilities for transport and

46
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irrigation, which have been created
success has attended thig
traffic, bat it is mostly ra
tures. The water rende
utilised, but the metho
agriculture has advan

. Alarge measure of
policy ; the railways carry a heavy
W produce or imported manufac-,,
red available for irrigation is fully
ds of cultivation are primitive, and

cedto an inappreciable extent. .[t
yet remains to give India that industrial life which will
supply a sufficient diversity of occupations to absorb the
intellectual unrest generated by the extension of education,
and at the same time

create a wider diffusion of material

Prosperity without which it isimpossible that there should
be any great improvement in the social condition of the
people,

At the time of my arrival in India the necessity for

g something in thig direction had been recognised,
and there was a faj;]

Y 8eneral movement in favour of
technical education, Something was done, but the diffi-
culties of the situation Were not properly appreciated, and
the inevitable failure of the first efforts caused disappoint-
& Progress of the last twenty years
nsify this feeling, for whilst India
by the accelerated rate of develop-
has been accomplished by outsiders,
country can claim only a small share
0 that to-day they are nearly as depen-
Chnical skill and experience as they
began to realise their deficiencies. Des-

ague and the widespread distress caused
by asuccession of partial failures of the monsoon, the f.Of'
eign trade of India hasmade marvellous strides, but there isa
limit to the expansion of the export of agricultural produce
and that limit is p

robably not far of, The price of fo_od-
stuffs has nearly doubleq within the last few years, bring-
ing great prosperity to the land-owning classes, but entailing

doin

ment. The engineerin
has done much to inte
has greatly benefited
ment, the actual work
and the people of the,
in theachievements, s

were wheg first they
pite the ravages ofpl
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hich has grown up
. ducated class w be found.
the sulpl";sfer whom suitable work'mllsf fand during the
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last sixty yars t the least doubt thattts.u‘nPOhl 1 | suffering
but ther'e 's no ssibly entailed hardship, and ever distinctly
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€ dumb millions would have no voice in the
can, I think, be ng question that the in-
avowedly protective system would greatly
1al activity, but jt seems more than doubt-
educated natives would be able to achieve
tions om & ey lack exl.:)eriencg of manufacturing opera-

arge scale, their technical knowledge has yet to

beacquired, and the:
the e
the other hand, protetioe - O C3Pital is limited.  On

rotect .
and with the p 'on would attract capital from abroad,

matter. There
troduction of ap

ful whether the
their aims, Th

wotul‘d undoubtedly attend their efforts, and
ontribute labour ang raw material, The
an would play buta gmall part, and he

India woulq ¢
educated Indj

_ n the long runit is the
Dy nation can pursye, [ In the British

hold that vi
Qovern@ent to alter its ;sizwp\zsct;uzltsguo?‘: ﬂ']e .
1Nncox;ce1vgble that the manufactoring d.ist' o
‘th:r;art::;lldconsent to a change in policy that involves
Pt osure. at least of the Indian markets to
e blrade. Caplltal and technical skilt might, and
I;, ome; Sy ;vould, mlgratf? to the East, but the ope;ativ&s
pould hl; e§ frc?m the dislocation of trade, and it is difficuit
w India would benegt from the sudden establish-

Isles we cease to

‘to set up factories which will ulti
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ment in its midst of an alien industrial system foreign

to the habits and customs of the people. Protection 1

regard as no satisfactory solution of the Indian industrial
probl.em, put rather as likely to increase the difficulties of
the sitaation.

The experience of the past twenty years points to the
conclusion that the mere provision of facilities for techni-
cal education, as it is understood in Europe, except for
industries already established in the country, leads to no
useful result. In schools and colleges only half the work
of preparing men for industrial careers can be accomplish-
ed, and it has proved hopeless to expect that the pioneer-
ing of new industries can be undertaken by anyone who has
had no business training and mo opportunities of acquiring
experience in the management of workshops or factories,
Indiau students who have spent years in Europe studying
in some of the best technical institutionsin existence have
failed to make any headway on their return to India,
chiefly becausethey have been unable to secure admission
to manufacturing concerns, where alone they can obtain
the knowledge of men and business essential to com-
mercial success. The Japanese, it is true, were extraordi-
narily successful, but under conditions very different
from those which now prevail. , The manufacturing
concerns, which were freely opened to them, are now
strictly closed to Asiatics, and the opgortunities ‘they
enjoyed of getting an insight into practical prgeesses of
man;Jfacture can no longer be obtained, The.: Jap§ ha‘.le
proved serious trade rivalspand there is nf;}:n:;" txo:a:;
Europe of providing anothe! EaSterrl:la::lc; :::lcure t;:]trade

which has been built up by patient efforts over many

years.

- India, therefore, must recognise that there 18
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has 1ndertaken such work, and its staff will shortly be
st . agthened by specialistsin weaving, dyeing, and tanning,

The unsatisfactory state of the indigenous industries
of much enquiry, and not a little
In some cases important results
have been obtained, and the way cleared for further
work. Particular attention has been paid to the hand-
as they are by far the most important class
whether judged by their num-
bers or by the value of their annual out-turn, and { feel
fairly confident in stating that the technical difficulties
associated with improvements in their methods of
manufacture have been overcome, and that it now
remains to establish a suitabje organisation among the

them to more than douRle their rate of
ganisation will offer

has Boen  the subject
industrial experiment.

loom weavers,
of artizans in the country,

weavers to enable
groduction. The control of that or,
suitable employment to mauy of the educated classes, and

help to bridge the gulf between the artizan and the intellect-
ual castes.

We regard it as certain that much can be done by en-
couraging the use of modern machinery in place of manual
labour, but it is necessary first to demonstrate on a practi-
cal scale the advantages to be derived from the innovation,
and to determine beyond doubt that the plant to be
recommerfded is suited to the limited mechanical skill that
is available. Our most notable success in this direction has
be,en the introduction of oil engines and centrifuggd pumps
for lifting water for irrigation. Already more than 300
pnmping plants have been iwstalled, and each is a centre
fcr the diffusion of mechanical knowledge among the
people, which in course of time will produce important
results. The application of boring tools to the search for
ﬁﬁderground water supplies has proved equally successful,
and to a lesser extent internal combustion engines have been
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