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INTRODUCTION. 
'The healthy atmosphere of industcialism iadestru~tive.of aediUon i 

art. industry and commerce fkre incompatible with tarbulenCe i they 
cannot co-exist with disorder, and grow best in peace: a vlgoroaslndustd· 
allndia will have no room for the anarchist, and will contain germs or 
social and political progress that are bound to fructify under the bene
ficent lnBnence of England.'. (The Hon'ble M:r. M:. B. Dadabhoy Ia blo 
Presideatial addreu p. XII). 

1 United, homogeneous India wiU not only be a political power, but 
·Will also grow into a great lollustriallndia, which will retrieve the lost 
reputation of Indian art and industry,· and uaber into the stae:e of the 
world a real, living, Glorious Ind. We IOns of India, are \VC so obtuse 
as not-tu perceive these simple truths, and are we so wanting In patriot. 
ism and public spirit, are we 10 dead to oar owa interests a1 not to be 
able to adopt Ule organisation of our society to modem needs i We are 
all sons of the same Mother; Jet us live like brothers, animated by the 
same feelings, aspirations and ideas, and work •boulder to ehoulder fqr 
the common weal and the &lorilicatioo of our dear Motherland. (Ibid 
p.XLVI).. , 

• We can draw a sober conclusion from the history of others that have 
trod the patb before as, and advlnce, without fear, with hope of the 
ultimate future, ~nd with the full trust and belief that the Power that 
made this world and all that is In it, Is fo16lllng Us own purpose in 0111'· 
selves, forthe benefit of the whole created anlvene. (Mr. C.E. Low1 

p. 22), 

The Seventh Indian Industrial Conference, it must be 
regretfully admitted, was not as great a success as some of i,t.s 
predecessors have been. The fact that its session invariably 
follows that of the Indian National Congress year alter year, 
bas always stood in the way of its receiving that attention and 
rousing that interest, which it otherwise would. But this 
was a disadvantage which the last session of the Conference 
laboured under in no greater degree than the previous ones. 
And it is to the special circumstances of last December that we 
must look for the comparative feebleness of interest which 
its proceedings roused. In the first place, the Royal Visit 
took possession of the popular mind to' an extent that Jell little 

A-1 
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room for other matters. Further the entry of i:}~eir Majesties, 
, the King-Emperor and the Queen-Empress int~ Calcutta was 

to take place the day next after the Conference aitd the excite
ment and feeling created by the momentous announcement 
at the Delhi Durbar about the transference of tbe Imperial 
Capital from Calcutta to Delhi aed the modification of the 
partition may in a special degree be held responsible for the 
seemingly more-than-ordinary lack of enthusiasm. 

As the sittings of the Social Conference and the Industrial 
Conference were both to behold on the 29th, the Industrial 
Conference was granted the nse of the Congress panda! 
for only 8 hours in the morning. The whole business bad 
to be transacted at express-train speed. These ar~ draw 
backs which, there seems to be no way to get over, so 
long as a large number of such important functions, as 
the annual meetings of the Indian National Congress, 
the Indian Industrial Conference, the Social Conference, 
the Temperance Association, Theistic Conference etc. 
have · to be co npressed within, the short space of 
four or ti ve days, at times barely ball a week. Making due 
allowances, therefore, for the special circumstances of 
the year, on a view of the Resolntions recorded at the last 
Conference, it may be regarded as having achieved a lair 
measure ot success. His Highness the late Maharaja of 
Maurbhanj as Chairman of the Reception Committee opened 
the proceedings with a short speech. · It used to be a matter 
of ndverse comment ogainst the rich noblemen of Bengal, 
that ·they were uniformly indifferent to the industrial de· 
velopment of the country till within very recent times, but 
there are now signs of awakening visible all round and the 
interest, that that gifted and amiable ruler, we mean, H. H. 
the late Maharaja, whose untimely death amidst most tragic 
circumstances is derlored in all parts of India, evinced in 
i?dostria~ regeneration, entitles him to the gratelal recogoi· 
lion of has countrymen. The part he took in the organization 
of the Conference is. one further instance of the newly 
awakened general consciousness. In welcoming the delegati'S 
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to the Industrhl Conference, whose numbers, it must again 
be regretfully .idmitted, left a good deal to be desired, the 
Maharaja emphasised the supreme importance of indus· 
trial ad\•ancement to the nation and pointed out bow this 
question most precede all others. India was now a member 
of an intern a tiona) community and must boldly face interna· 
tiona) competition. The preparation necessary for India's 
taking her due share in the strife of industrial and 
commercial competition lay in the quickened pace at 
which India's industrial development could be attempted • 

. After the Maharaja's address Sir R. N. Mookerjee, who 
bad presided at the previous session of the Conference at 
Allahabad and whose name as one of the most successful 
industrialists of Bengal is known all over India, proposed the 
election of the Honorable Mr. M. B. Dadabboy, C. I. E, Mem· 
ber of the Imperial Legis!Jtive Council and a practising Bar,. 
at-Law at Nagpur, to the chair and the proposal was duly 
seconded by the Honorable Mr. Bhupendranath Basu. 
Though Mr. Dadabhoy follows the exacting profession of a 
lawyer, his interest in industrial matters, has always been 
very keen. He presided in 1907 at the Central Provinces 
and Berar Provincial Industrial Conference held at Raipur 
and, what is more, is financially connected with some of the 
Industrial concerns in the Central Provinces. 

It is not always possible to secure industrialists and 
commercial men of the position of Sir Vitbaldas 'fhackersey 
or Sir R. N. Mookerjee to preside over the deliberations 
of the Industrial Conference, but a.• remarked by the late 
Maharaja of Maurbhanj in his opening address, the Confer• 
ence served the important purpose of bringing together the 
leaders of thought and the pioneers of industry into a common 
.fold, where they could exchange views and give each other 
the benefit of their experience in a friendly spirit ; and the 
Honorable Mr. Dadabboy combining in himself, the qualitieo 
of a publicist and the practical industrialist, was juat. such a 
man aa coald undertake a broad and a comprehensive surve:~: 
of the industrial situation and requirements of the COIIJitry. 
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Mr. Dadabhoy's presidential address like his speeches in the 
Imperial Council is wide in its range and comprehensive in 
its details. In the criticism of the Hon'ble Mr. Dadabhoy's 
presidential address that appeared immediately alter, it was no 
doubt said that it contained some glaring .contradictions and 
economic heresies. But such criticism is always io be expected, 
whenever anything out of the usual platitudes, in which critics 
live, is· uttered by a man who· declines to be bound by 
conventionalities. This is not the place to enter upon any 
discussion ·of the soundness or otherwise of some of Mr. 
Dadabboy's economic views. It must be acknowledged by 
every one that Mr. Dada bhoy bas left no question, of even 
ihe slightest moment to the industrial deyelopment of tb~ 
country, unnoticed. · 

' .!1tarting witb the thesis that 'political servitude follows 
Industrial or commercial servitude as night follows day', Mr. 
Dadablloy in a few words analyses the causes of wbat is called 
'the Indian unrest' and finds the root cause of it all to .be 'the 
rebellion of the belly'. Industrialism is naturally, therefore, 
the only and the best antidote. Industrialism is destruc.tive of 
sedition. There are, already, signs of hope visible on all 
~cle~:' To quote Mr. Dadabhoy :-

' There is a genuine desire to-day among the people t~;» take to indus
try and commerce in preference to service. Conservatism Is wearing 
doWn; improved methods of manufacture are adopted ; 'ndian goods 
ftnd increased sale at home i and what is more important, hopeful and 
belpful than any, the artistic ta"llte of the nation bas been restored:~ 

Mr. Havell's paper on the 'Indian builders and Public 
Work architecture ' which finds its proper place ill this 
'VOium~, by the bye, points out what has to be done for the 
testoratlon of the artistic taste of the nation. 

·Mr. Dada bhoy then turns to the examination of the·con· 
ditions. wkich are. necessary for industrial ·su.ccess, flil., suffi· 
ciency of Buid capital, skill, labour and market. With regard 
tu the lirst, vir., eapital, Mr. Dadabhoy demurs to· subSc:ribe 
to the theo.'! of_ boarded we•lth in lndia. But speculation 

,·on·~li Sl>li]ttt IS needless for the simple reasoo·that,' ··, •' 



'even if, therefore, there be any money In rural India, It, at anr 
rate any appreciable portion of it, cannot and should not bo converted 
into liquid capital for working the ladustriea.' 

He then points out the various obstacles, which retard 
the accumulation of capital in India. Agriculture is heavily 
taxed, thanks to the short-sightedness and zeal of the Settle• 
ment Department Then again, there is. be says 

1 the operation of an out-of-date and ruinous law of Succession, 
The Indian Law of SucccssioP.-Hindu and Mahomedan alike-bas the 
greatest disintegrating and deleterious toftucnce upon Indian society, and 
consequently upon Indian capital' with the result that the total capital)a 
insufficient for any large and comprehensive &cheme of industrial 

·regeneration. 

Whether Mr. Dadabhoy's view of the· unsuitability of the 
Hindu and Mabomedan Law of Succession is correct or 
otherwise, whether even the Indian Succession Act is not 
open to the same criticism, are matters which cannot be dealt 
with here. 

· The question of capttal naturally leaols to the considera• 
tion of the employment of foreign capital. The Honorable 
Sir Vithaldas Thackersey in his Presidential address at the 
Second Industrial Conference, had pointed out how best to 
bring foreign capital into the country which It so much 
needs while at the same time taking care that we did not 
1 pay more lor it than other nations did.' The Joint Stock 
Banks was the suggested means; these bank• by extending 
their operations !o foreign exchanges could take advantage 
of foreign capital as the other exchange banks were doing 
at present. In order to prevent foreign capital from being 
employed in India at a ruinous cost to the latter, Sir 
Vithaldas had suggested tbat the legislature should make 
it obligatory on every industrial concern Boated by foreign 
companies that the same opportunities should be given to 
Indian c opitalists, that the prospectus •hould be published 
simultaneously in both the countries, that allotment of shares 
and other things should be at the same rate and on the same 
princitlles. Sir R. N. Mookerjee's suggestion about the revilion 
of •Indian Patent Laws, assimilating it in this matter to the 



spirit of English Law-that in order to retain the protection 
given by the Indian Patent Law, it should be necessary to 
manufacture the patented article, within a specified period, 
in the country itself-was made in the same spirit. Mr. 
Dadabhoy however, is prepared to go much further than 
Ibis. Says be:-

• In my humble opinion the people should have the option and the 
right of buying up the existing industrial concerns owned and managed 
by European capitalists on terms an 1 conditions that might be settled 
by Government • 

Tbe suggestion is rather novel, but, if, on maturer con· 
sideration, Mr. Dadabhoy is satisfied about its practicability, 
he will, it is to be trusted, utiliz' his position.in the Council 

. to press it upon government and move them in the matter •. 
Leaving aside the petty savings of the middle classes, 

• there is undoubtedly some cash in the hands of the Indian 
aristocracy and the numerous endowed temples.' Mr. Dada· 
bhoy pleads lor the diversion of this capital into profitable 
channels. The territorial magnates and the banks must 
co-operate. 

' But it seems they are. as a class, not amenable to ordinary infta .. 
encu ; they are not moved by large or novel ideas ; they require other 
spurs tban nationalism and patri.,ti~m to tnove the.n t, action. Govern
ment help is especially nlaable in dealing with them.• 

Next after capital, comes the uecessity of dilluoing ex· 
pert and up-to·date industrial knowledge among the people. 
On this subject, Mr. Dadabboy saya :-

1 U expert kuowledge meant the ex<:losion of conventional t-raining 
aDd education of the Indian artisan, the splendid skill inherited by him 
lrom genc:raUons of skilful manipulators would be wholly lost to the 
nation. That is a view neither sensible nor profitable. • • • • • • 

' In tha coarse of an lndaatrial survey Mr. A. Chatterji bas noticed 
a regrettable decline in deaien in most of the industrial products of tho 
United Provincet. But the :alarming feature about it is that it is not 
endemic.• 

Mr. Dadabhoy would, therefore, have the schools of design 
planted at the selected centres suggested by Mr. Chatterji. 
Technological institutes and demonstration farms, factpries 
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and tours, exhibitions and all the other modem implements 
of successful public instruction must all be organized. But 

1 no system of technical educatlon can be either complete or profit. 
able, which seeks to impart only special knowledge to the neglect of 
general ~ducation. We must have primarJ education all over India and 
in a country like India such edu:ation, to be effective, should be free 
and gradually ctJmpulsor,·. • 

Mr. Dadabboy seems to have subsequently changed his 
opinion, as the part he took in the debate on the second read· 
ing of the Education Bill would show, about primary educa· 
lion being gradually corn~ulsory. But we are not concerned 
with that in this place. From expert koowledgeMr. Dada bhoy 
passes on to the consideration of the conditions ruling the 
Indian labour market. Sir Vitb•ldas Thackersey bad, in 1906, 
as President of the Conference, complained how in spite of 
our large popula!ion, owing to illiteracy and prejudices con· 
comitant to it, every industry in the land felt the inadequacy 
of the labour supply. To convert this vast population of ours 
into an effective labour force, we have 6rst of all to instil 
into them the rudiments of knowledge. Mr. Dada bhoy, like 
most other previous Presidents of the Conference urged the 
same thing and what is more, at that time at least he bad, 
'lively hopes that free and compulsory Primary Education will 
improve the character of the masses, and will instill in them 
a healthy sense of duty and ambition.' 

The supply of labour, it wa• further suggested could be 
improved by stopping oversea emi~ration especially as the 
Indian was not wanted by the while colonist abroad except 
as a cooly. Further, compulsory legislation like the Assam 
Labour Law ought to be repealed. 

•The ailling arrangement ia neither moral nor pradenl. It fs 
economically unsound. Monopolie-s are injurloa• to lndustrl~l denlop· 
menL' 

From labour, Mr. Dadabhoy goes on to the consideration 
of the important factor in tlte scheme of industrial regenera· 
tioa of this country-the question of the t'Zploit .• tion o( 
fpreign roarkel$, 
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•Government has facilities which no private individual has, Through 
Government the various British embassies can be ~tilised for the main· 
tenance at convenient centres of Museums of Indian artwork.' 

Moreover, there is the question of prohibitive. import 
duties upon Indian manufactures in foreign countries. 

1 While we keep our doors wide open for foreign imports, while our 
market isezploited by foreign manufacturers, our entrance into some of 
those countries is barred by almost legislative prohibition.' 

Mr. Dadabhoy cites some instances of this unfair ·prohi· 
bition and deman.ds Government help in equalising the condi
tions of mutual commerce. But the more important aspect 
of this question is that of the home market and. Mr. Dada bhoy 
bas dealt exhaustively with il Like •nany others before him, 
be wants a protective tariff and fiscal autonomy. But he 
clearly sees that there is no immediate chance of Indians 
getting anything of the kind. In the words of Mr. Dadabhoy 

• the British Government from Us constitution has to depend upoo 
the Parltamentary support of the powerlal Brithb m mufacturer i and 
be will be a bold minister who will do anything lo intercept hi=s large 
profits, India, i'l the result, is governed in his interest, which i=s clearly 
opposed to that of Industrial India.' 

In tbe sequel and another place will be found soone of 
the common arguments urged against protection in a paper 
by Mr. G. Findlay Shirras. (p. 402), It obviously looks liKe a 
piece of special pleading. The fact seems to be that it is too 
difficult to attempt anything that may disturb such powerful 
vested interests, as the English mannlacturers have built up 
in the Indian markel For, alter all, It is pre·eminently 
against English manufacturers and British textile manulac· 
lurers in particular that India wants protection at the present 
moment. · 

Mr. Dadabhoy sugge•ts various methods by which the 
exploitation of the home market by Indian manufacturers 
conld he improved. Cheap Railway transport, improvement 
ol water ways, standardization of weights and measures, 
establishment ol com "llercial and i~dustrial bureaus and 
national Chambers of Commerce are all touched upon in due 
order. The ruinous laws of succe!ISion among Indians operating 
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against any large accumulation of capital have already l>eeat' 
adverted to above ; Mr. Dadabhoy repeats and deplores the 
same tendency of these laws at the close of his addrcss;.af..,: 
and points out the place wide reaching social reform occupies' 
in any scheme of industrial regenemlion of India. 

Before proceeding to take the customary general survey 
of the papers so kindly contributed by various gentlemen, 
official and non-official, to this year's Industrial Conference,· it· 
is necessary to put in a word of apology for the some Nhat un
satisfactorY nature of the order in which ·the papers have. 
·been printed in this volume. The arrang~ment is neither 
according to the allied nature of the subjeots treated in tho 
various papers, nor according to the position and importance· 
of the contributors. In this introduction, however, an at· 
tempt has been made to treat the variou• papers according 
to the natural affinities of the subject matter. The in· 
convenience due to the want of proper arrangement, it is 
hoped, may be partly obviated by references given here to 
the pages on which the different papers begin. 

Since the activities of the organised departments of 
Agriculture directed the attention to the subject of Indian 
agriculture and its many wants, any amount of literature, good, 
bad and indifferent, dealing with it has sprung up on ail sides. 
Non-official gentlemen are showing signs of a healthy rivalry 
with officials of the department, in awakening an<l keeping up 
an interest in the study and improved practice of agricul· 
tural methods. Many p1pers on Indian agriculture and the 
various aspects of it have already been contributed in the 
pasL The records of the Industrial Conference itself bears 
ample testimony to the attention bestowed on iL No 
wonder that very little that can be now said on it-xcepting 
what marks the progress made, in actual practice, in the 
various branches of agriculture from year to 1ear,-can be 
regarded as new. Nevertheless, as an index of the increased 
enthusiasm for agricultural improvement, the two papers 'A 
plea for Agricultural improvement' by Mr. H. C. Das (p.S6) and 
'Agricult~re-a retrospect' (p. 77) by Mr. Jogiah will no doubt 
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be read with great interest. Mr. Das' paper, though no doubt 
pointing the various directions in which improvements are 
urgently needed is for the most part an exhortation to educated 
Indians to hke to Agricultural pursuits. The fact that, in the 
Vedic times, .India was a land of Asrams is ruade a ground for 
an appeal to them to go 'back to the land.' Says Mr. Das:- ' 

~ •The ideal of Asram should be revi~ed. The cultQred people wi II live 
in far:RJS by their honest labour enjoying health of body and mind, They 
will use their.spare time in. intellectual and spiritual culture and thus 
follow tho footsteps of the Rishis (sages} of holy memory. Instead of 
wastlng their time and energies in brooding over wild ideal: they wil\ 
apply themselve~ to practical work. Such farmers will study the problems 
of the preservation and impro,.ementsof plant!, fro:its, live stock, &c., like 
the farmers of the West. In short they will combine in themselves the 
East and West. ln America the farmers are not always common labourers, 
but very .often the Univers\ty professors only re-iterate the experiences 
of the farm en. • 

The vedic Risbi, it is recalled, was a farm labourer and 
the creation ol a class ol ' gentlemen . farmers' onder modern 
conditions is urged in the following passage:....,. 

• If the agricultural industry is well developed in the country a class 
of gentlemen farmers will be created and thus the problem of the educated 
unemployed wlll become much easier for solution. The poor labourers 
in the congested areas can be drawn to these farms as labourers and 
their condition improved. Tea plantations have already shown that 
thlals a fact. When the whole country will be Cull of different kinds of 
farma,tbepoorlabourena Wlllbea source of strength to help the industry.' 

The writer anticipates no difficulty in educated people, 
intent upon agricultural pursuits obt>ining access to land. 

1 It la sure the landlords will be glad to get honest and industrious 
tenants to increase theh· income and help any reasona..ble project for the 
purpose. The young men will need proper guidance and in some cases 
a tittle fund to begin with. 'fhls can surety be afforded by proper orga
nlr.atione. 

Mr. Jogiah's paper presents a long catalogue of things 
that are urgently needed. 

'What we, therefore, ask our Government and the landed aristocracy 
to do Is to give our ryots a sound elementary education, to -disseminate 
broad-cast a ~now ledge of agricultural science and improve method• of 



cultivation. We wantlhem to found scholarships for our young me 
We \Yant in every Distrh;:t, in the Head Qaarten of the Collector, 
branch of the agricultural department under the directions of Agricu 
tural Superintendents with a number of lnspecton under them. W 
want model farms on an extensive scale to be opened in the Hea 
Quarters of each Talok with an Agricultural Museum attached therel< 
\Vhich is acceiSible to the agricultural population. We want table 
containing an analysis of soils of each Taluq, so far as practicable, to b 
prepared and kept in these Museums, so that those ingredients of lh 
manures wbicb are wanting in them may be sapplitd. We want tb 
Inspectors under the supervision of superintendents to establbib amal 
model farms in rural centres, make experiments, distribute leaO.elt It 
the ryots in vernaculars, and lecture, in easy language which they cal 
understand, the advantages of improved methods and demonstrate tc 
them the benefits thereof at their very doon. We waul the frrlga· 
lional facilities to toe greatly increased, the permanent 1ettlement to bt 
considerably modified, and the terms of periodical settlemenll incro~d. 
In fact, we want the Government and the landed aristocracy to expanc 
the Agricultural Department and to bring home to the doors of ou1 
people in the villages, all the help which modern science has bee1 
able to find for the improvement of agriculture. • 

This is a formidable array of requisites, to be sure, but II 
seems well to recognize that there are limits to the pace at 
which agricultural or any other kind of progress can pro· 
ceed in India with its ingrained conservatism. These limit.o 
were weU defined in the paper which Mr. W. H. More· 
land, then Director of Land Records and agriculture, U. P. 
contributed to the first Indian Industrial Conference. He 
pointed out that the newly organized Agricultural Department 
was not going to work a sudden revolution. 

1 lts work may be described as mainly a ttudy of ezistlng prilcttcea 
in the light of agricultural science, to see in what dellils I hey can be 
improved, and what adjustments they need \0 meet the new conditiOOJ 
lnvoltcd by the increase «"f communications and the remttant widening 
of !he market ............... Thc department will be learr~itll rather· that) 

tea&hi"l for some years to come.' 

Though the considerations urged above remain generally 
hue even to-day, it must be admitted that great improve• 
ment• have already been effected in agricultural practice 
in different provinces in various matters. Pomp irrigation in 
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Madras under the enthusiastic fostering care ol Mr. Chattet· 
tori and 'the seed farms and distribution of select seed' move
.;,ent ·iri the Central Provinces and the impetus given to the 
transplantation of rice and irrigation of wheal may be cited 
~. instanCes with regard to the question of bringing home 
the knowledge of improved agricultural methods to the ryots. 
The Department seems quite alive to the necessity ol the same. 
Dr. Mann at the third Industrial Conference, speaking for the 
Agricultural Department of Bomb•y said ' we do not want to 
be considered as a Government Institution. We exist simply 
and solely to benefit the cultivator ·of the Presidency. I 
want to leave Bombay tomorrow if 1 cannot do something to 
help the ryol.' Dr. Stanley Reed, at the. same Conference 
complained that ' between the expert on the one hand and 
the cultivator on the other there was practically no link' and 
he advocated the formation ol District Agricultural Assoclal 
!ions. From the proceedings of the Indian Board ·of 
Agricult'ure which mel at Pusa in November last ·we finci 
that 1 the best means ol bringing the results of experimental 
work in Agriculture to the notice ol cultivators' is one of the 
subjects which had engaged their attention. Mr. B. Coventry, 
Offg. inspector General of India, said that that was the ulti: 
,;,ate aim of their existence and so important was the subject 
considered that it found a permanent place on every pro, 
gramme of the Board. '• · · 

· From general considerations regardi~g improvement oi 
lndian Agriculture, we pass on by natural transition, to th~ 
~onsideration of specific agricultural products, of which only 
three have been taken up for discussion this year.· These are 
<:ott~n, jute and lac. Mr. D. Clouston, Deputy Director of 
Agriculture, C. P. and Berar bas this year contributed a paper 
no 'Cotton cultivation in the C. P.and Berar studied from aa 
economic aspect.' (p. 22). Mr, Clouston bas since the third 
Industrial Conference been a frequent contributor to the dis· 
cussion of agricultural topics at the Conterence and his 
~apen bev~ always been a very instructive reading to people 
•ntc:csted tn the agricultural improvement in the c. P. and 



Berar. · The cultivation ol long-stapled varieties of colton id 
India has been eagerly looked lor by the Indian cotton manu· 
facturer for a long time past. In his paper contributed to the 
third Industrial Conference, Mr. Clouston in giving us an 
ilccount of the efforts inade by the Department towards the 
improvement of cotton had given us the hope that the local 
manufacturer will be enabled to obtain locally a larger supply 
tban at present of the 'long-stapled varieties' instead of having 
to import them from America, as he is cou1pelled to do under 
existing conditions. In the paper contributed next year 
Mr. Clouston said nothing about the long-stapled variety but 
wrote that 'it hJd been found that the best of the lour distinct 
types of cottons which constitute the so called Jari vir., 
Malvensis (which is short-stapled) was worth a considerable 
sum more per Khandi than the mixture grown at present.' 
Later on, in the paper read afthe sixth Industrial Conference 
the conviction went on deepening that there waa not mucL 
of a chance for. the extension of long-stapled varieties of 
cotton because the cultivator does not always get the full 
m~rket value lor any superior cotton that be may have 
to . sell. The paper now before us demonst.,.tes conclusively 
how, 'even if the full market value were paid, it would be 
._exceedingly hard to lind any long stapled cotton that would 
compete with rosca, which gives a heavy yield of cotton of a 
kind which is much in demand.' 

· However much we-may deplore, from one point of view, 
the conclusion which the results of the investigations carried 
on by the Department have forced upon us, from the econo
mic point of view-from the point of view of the immediate 
interest of the agriculturist himself, it is more pro6table lor 
him to grow' !be rosea short.stapled variety. The reply ·whicb 
Lord Crewe> gave . the other day to the deputation of the 
cotton gromng association· which waited on bim approachew 

. the question of increasing the supply ollong·stapled varieties 
from the same point of view. Mr. Clouston sa)·S. · 

' In tbC past far too much •traa bas been laid on the i.uporUoce ol 
quaalily· of staple aa oppoac:d •to qoantUy. In lbc abtmce ol•ccuralc 



knowledge as to the outtorn per acre, ginning percentages aDd reiatiV~ 
values of the lint of the different races grown, the methods of fm .. 
provement adopted were largely based on the requiremen's of Lanca .. 
shire Mills. What was good for the ryot was lost sight of. After having 
gained a faller experience. w~ are com~pelled to admi~ that, under 
present conditions, quantity is a more important consideration thaa 
quality, and that over nine-tenths of the cotton uea rosea is a variety 
which will pay best ' 

The special qualities of the rosea which thus prove a 
lor111idable rival to longer-stapled varieties are that · 

1 Rosea is a hardy variety and therelore suffel.less tha·n others from 
the vicissitudes of the climate and the cracking o£ our black colton soil; it 
Is the earliest, too, of all the races grown, and. its seed gives the highest 
germinating percentage. It Is capable of great improvement in its gin· 
ning percentage. by ptant .. to-plant selection. The selected strain which.is 
now being propagated Ol,l the seed farms has given an average of 4.0"3% 
of lint. If it were possible tu substitute rosea for the Katevila)•li now 
&rown, ihe higher ginning percentage alone -w~uld in a 'normal yea~ 
result in an Increase In the Central Provinces and Berar of &1,000,000 

lbs. of lint. This is possible and to effect that it merely requires time and 
ora:anisation, as tbe cultivators every where are clamouring for tbe seeL 

The trial of exotic varieties will be continued but success 
seems to be very doubtful owing to climatic conditions being 
untenable lor long-season cottons. 

• The rainfall of the cotton tract ranges from SO" to t6" annually 
nearly all of wh1ch is obtained during the lirat three months of the grow
ing season, i.e, from lhc end of june till the end of September. 

01 t)le exotic varieties tried up to date buri is by far the 
most promising. 

• At present prices, it pays to grow buri in fields were deshi colton is 
aubject to wilt disease and tbi• is being done. Many cultivatou 
who bave tried it, bave found that it pays, too, when grown in-tbe well 
manured Ahari soil found near the villages.' 

1'he,seed of selected strains is distributed to cultivators 
from the seed farms. The greatest difficulty at present is that 
of getting A11Pru ginAed without injuring the quality of seed. 
Hand-ginning does not serve the purpose •. 

' T1 ials are at present being made of gins driven at different rata of 
apccd by the Gardner on Engine witb the view of ascertaining the 



XV 

Brake Horse Power required to drive a gin at different speeds, and the 
extent to which the damage done to the seed at the lime of glnnlnll( can 
be reduced by running the gins at a lower speed. Mr. Low, the Direc
tor of the Department hopes to have a well-organi:ted system of seed 
farms all using the same type of g\nning plant; and he has agreed to 
maintain a departmental mechanic who will spend his whole Ume in 
setting up these plan~; io training men til drive this one type of oll 
engine, l'iz., the Gardner, and in executing repain, when necessary.' 

.Mr. Pitke, Prices Current Inspector, Berar, whose paper 
follows next gives ns various details about 'Cotton Cultivation 
in Berar' (p. 66). The mode of sowing, expenses incurred in 
cotton cultivation, the varions diseases to which the plant is 
subject have all been described in detail in this paper. 

After cotton, the next important Indian textile material is 
jute of which India has a practical monopoly at present. 
Mr. N. N. Bannerji of the Bengal Agricultural De1>artment had 
sounded a note of warning with regard to this most important 
agricultural product of our country in a paper read at the 
Second Indus~rial Conference held at Calcutta. Deterioration, 
of the fibre, he said, had already been visible. If the manu· 
facturfrs of Europe and America did not get better stuff than 
what was being sent to them at present, they will look for 
supplies elsewhere. Attention was drawn by him to the fact 
that in Java, ~·rench Indo-Chin~ and .West Africa continuou• 
and in some cases successful efforts were being made to in· 
trodnce the cultivation of jute. Mr. A. P. Ghosh of the 
Commercial Intelligence Department in his paper on 1 Bengal 
jute and its manufactures' (p. 186) now gives some interesting 
figures regarding this important crop showing clearly 1 how 
the volume of trade in jute raw, gunny bags and gunny cloth 
had wonderfully expanded in the course of the last thirty 
years.' Incidentally Mr. Ghosh brings out the interesting 
fact that tilll8S2 the economic value of jute was not appre· 
cia ted. It was in this year an enterprising Dundee Manu· 
facturer successfully demonstrated that the fibre might be 
used as a substitute for hemp. As with cotlon manufacture 
so with jute it was the importation of cheap gunnies /lOIII 
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~we• looms that checked"the"indigenous Jute Manufacturing" 
Indusiry "of Bengal. · · · ·· 

. . ' . . . ... ' ;• .:_ . . 

'fhe third thing that ha' come in lor treatment ·this 
year is lac cultivation. Though, we have for !be conveni-' 
ence grouped it with cotton and jute this is . not strictly· 
speaking an agricultural product. S:> far as the records. :0.1 
the Industrial Conference go, this is perhaps· the first time. 
that the subject bas been fully and adequately discussed-in a 
paper exclusively devoted .to its consideration. ·At ·the .Cdn· 
ference held at Allahabad Mr. C. M. Patel in ·his paper~~on: 
1 Economic Entomology' had only incidentally" mentioned it 
and he gave figures of the annual export of lac and its 'value. 
Mr. T. R. Kotwal, Sub-Judge, Poona District has therefore 
rendered a service to the Industrial Conference . in .bringing 
the subject up so prominently forward Cp, l7a) , Mr. :Kotwal 
has studied the subject from all points of view. He hall des
cribed the various stages in the life of _the lac insect, he has des· 
cribed the present state of the . industry in the )3om bay 
Presidency, and he mentions the principal trees suitabl~ .for 
lac culture in the Poona District. He also points out. what_ 
the Railway, Irrigation and above all forest aqthorities can 
do to give an impetus to the lac industry •. Many trees .along 
th,e Railway and canal lines are eminently suitable /O~ ·lac 
culture.· Besides · •. 

'there are trees l_n cantonment grounds and they can be made t~ 
yield revenue to the cantonment fund. Th~- ~uniclpalities and J.,ocal 
Boards own trees which they can utilize f\lr lac propagation. In Dholia 
there are Pimpal trees which yield lac yearly and the Municipality collec.ts 
it through BhUs and earns a small income. It may take up the work and 
supply motherlac and Increase the produce.' 

·Our local bodies may thus find in this systematic lac culture 
an additional source of revenue. There is a good deal of 
available literature on the subject and it is fully dealt with in 
Mr. Stebloing's 01onograph. Propagation of the lac insect 
and collection of lac are discussed fully by Mr. Lefroy, Sir' 
George Walt, and Mr. Stebbing. There seems to be vast 
scope for the development of this industry in the Deccan and 



xvii 

Sin<J. The Babul tree, s<> ubiquitous on waste lands and canal 
banks, appears to be very suitable to lac cultivation. Mr 
Lefroy, lbe Imperial Entomologist observes :-
~ · "A very important plant is the Babul (Acacia Arabica) which In Sind 
bears lac which is or great value. Thero could be a very large et:tenliOI1 
of lac cultivation on this plant which grows freely In very wide areas Ia 
India. On this tree especially there could be a very large production ol 
J~ac o'n ca~al bauks, on wasU land and wherever this tree ocean. Itt 
potenUalitie~ as a lac producer are equal to tb1se of Ber (Bor) and there 
is immense scope for lands being rendered profitable that" aro now of little 
Value except as a source of firewoOd and grazing lor goats. Babullac 11 
apparently a distinct species and to start the cuiUvallon, one mast obtala 
the mother lac from Babul. This proposition about ipeciet does not 
stand the lest of my ezperiments and will be. dealt with separately. 
B~bullac is obtainable in Sind. Rajputaoa, and the drier parts of North 
India and is not known to occur eliewhere." 

By producing synthetic dyes the German scientific 
researches reduced the price of lac and checked its produc
tion in the pasl There is a certain soluble colouring matter 
present in lac incrustations of which the latter contains a1 
much as half its weight. Now 

• this colouring matter has a most bane£ol effect on shellac, inaJmuch 
as, its presence tends lo deteriorate the quality or the article. Thia 
colouring matter is known to be held very tenaciou~ly In the cryatalline 
depo~ists or the lac grains." 

·Mr. Puran Singh, F.C.S., has invented a process of refin· 
(ng lac by the aid of woodspirit (methyl alcohol) and thl~ 
proces• is expected to produce a greater and purer yield of 
sbe~lac from crude lac than has hitherto been possible •.. 

.. , . In the opinion of those competent to judge Mr. Puran, 
Singh's methods • will not only revolutionise the old methods 
of manufacture of lac now followed (described in Sir George 
Watts' book and Puran Singh's note) but will confer a great 
boon on the villagers who carry on the lac industry by saving 
them a lot of !rouble whicb they now take in carrying and. 
storing the lac.' The app>ratu• required for the purpo•e i1 said 
ID be very simple both in construction and working. 

~ Somewhat allied to the subject of lac cultivation is the 
/.-8 
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industry of bee-keeping in India. Both are branche~ o~ 

Economic Entomology and Mr. M. K. Ray, B. sc., P. c. a.; 
State Geologist, A! war State, bas contributed a paper on the 
tatter p. 228). 'Although the literature on bees is some 
!bing enormous,' says the writer,_ 1 published account of 
lirdian bees is very meagre· indeed. ' He has der.
cribed in simple language, divested of all ·. technica
lities, the habits and habitat of the Indian bees and the latest 
methods of bee-keeping. Mr. Ray says that 'in America. 
where m~terial and labour are both expensive and honey is 
very cheat>, it is estimated on a conservative basis that on the 
average a profit of Rs. 15 per colony per column could be rea" 
lized. On this basis 200 colonies, whicl! one man can manage 
without any assistance would produce an yearly income . of 
8,000 rupees.' It could be otarted OR a small scale and taken 
op a$ a minor industry. One may . start the industry with a 
very small capital say even 50 or 60 rupees. · · 
' Standing on the borderland as it were between the agri.; 
cultural industries on the one hand and highly technical-manu" 
factoring processes on the other is the sugar industry of India. 
Next alter the premier Indian Industry ~iz., agriculture, there 
are_no questions, which more prominently engage public 
attention at the present moment than those connected with 
band-loom weaving and the sugar industry. At the very 
first session of the Indian Industrial Conference, Mr. Hadi 
gave an account ol certain improvements thought out by him' 
which he then said had 'reached a sufficiently satisfactory 
atage and had stood the severest criticism that the native 
refiners could offer. After the Hon. Mr. Malaviya had moved 
his resolution in the Imperial Council, recommending heavy' 
Import duties on sugar, Mr. C. Menon, in a paper read at the 
third session of this Conference insisted upon the necessity of 
modernizing our methods of sugar manufacture. At the 
Conference beld at Lahore both Mr. Shakespeare of the weJi; 
known sugar-manufacturing 6rm of Messrs. Begg Suther· 
land & Co. of Cawnpore and Mr. Noel Paton Director Gene: 
ral ol Commercial Intelligence Department 'summed up the 
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principal difficulties which· ' retarded any advance lllwardi 
more effective methods of cultivation and manufacture.' Of 
all other difficulties the most serious was the nniversal 
condition under which crops were raised in I ndia.,-i,e,, 1 the 
division of the cultivation into small holdings.' ' With the 
exception of isolated tracts, the cane crop is raised in widely 
scattered patches and this compels the farmer to crush his 
cane as near the field as possible' ........ 

'The resources at present available to the cultivator for 
bringing his cane to the factory are bullock carts, which is a 
slow and costly method of tr~nsport and would never sustain 
a factory's requirements. A system of ligbt tramways, 
following the main roads of the district and radiating from 
the factory for distances corresponding to the capacity of 
the plant are necessary if a modern factory is to be effectively 
and economically served with cane supplies.' The paper which 
Prof. Shah of Lahore read at the Sixth Industrial Conference 
did not carry our knowledge of the subject much further but, 
in a general way insisted upon the co·operation of the expert_ 
agriculturist, the chemist and the Engineer and the financier 
if sugar industry were to be a success In India. In the 
meanwhile, a pronouncement on the whole subject 
which may be considered in a large measure authoritative 
bas been made by a series of resolutions adopted with refer
ence to it at the last, that is, the seventh annual meeting of. 
the Board of Agriculture in India. The sugar Industry 
formed subject No. Xll on the programme arid a special 
sub-committee reported on it. The resolutions adopt~d were...:. 

'That the Board cordially endorses the position taken by 
the I. G. of Agriculture in India, i.e., his note to the Govern" 
ment of India, that the sugar industry deserves the assis" 
lance of Government'. · 

'That the Board accepts the recommendation of the 
committee regarding the employment of a sugar .t:ngineer'. 

1 The Board accepts the recommendations of the com• 
mittee regarding the programme of Agricultural work, layina 
stress on the location of sugar statiooa oDiy in sugar tracts' &c. 
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• The !Soard accepts the recommendation of the committee. 
that all possible facilities should be afforded to capitalists, 
whether small or large who are prepared to undertake the 

industry'. 
• The Board recognises the value of the action already 

taken by some Local Governments (C. P. Government for in· 
stance) to reserve certain areas of suitable land for the 
establishment of central factories and . hopes that similar 
action may be taken, where possible, by other Local Govern· 
ments and that grants of available land may be made on 
favorable terms'. 

'The Board recommends that Local Governments should 
be empowered to assist pioneer factories, by subsidy, by 
laking deferred shares, or by such other methods as may be 
appropriate'. 

W.ben we consider the com position of the Board of 
Agriculture in India we may hope that the 'recommenda· 
lions backed up by their influential support will carry 
weight with Government and will soon be carried into effect. 
In the meanwhile Mr. R. S. Hiremath, L. A. G. of Poena 
and Mr. Mukhtiyar Singh .of Meerut in their respective papers 
on the 'the sugarcane· and sugar industry in India and other 
countries' (p. 86) and 'sugar industry' (p. 144) have laid before 
the pnblic a mine of useful information which will no doubt 
tend to keep up the interest of the general public in this most 
Important subject. It is impossible to compress within the 
short space ·available here all .the interesting information 
which Mr. Hirematb has gathered about the various sugar 
producing countries. Before coming to the figures on cane 
cultivation and sugar manufacture in India Mr. Hiremath bas 
given details of about 18 other sugar producing countries. 

• ln order to find out tbe ~decta that lie at the bottom of this we 
cannot do better than slady the conditinns or other cane·growing ,coun
tries from every possible direction. Though the alatistia. of cane and 
sugar production of any one place cannot be taken as affording an indel: 
to the c:apabiUtiea of any other plat.e on account of the "1'arying con
.dillonl nec;cssarily es:isting, much informatioo of a .comparative nature 
mqo still be cairaed by presenting such dC'laila in a collective forma' 



The sugars of Java and Mauritius bear the heavy burden oi 
ocean freight from 12 to 15 shillings per ton and the Imperial 
duty of 5% and yet they hold their own against the sugar 
manufactured in India. The information collected by Mr. 
Hiremath, about the agricultural methods adopted for grow
ing cane and the manufacturing processes in the various conn· 
tries, contributing so much to the economy in cost of pro· 
duction must therefore be of immense interest to all. With 
regard to Indian sugar the best sugar authorities maintain. 

11 were modern machinery instaHed in the place of the antiquated 
conglomeration of wheels and rollers at present to be met with, the sugar 
production of India could be doubled witb Uttla or no difficulty. Of 
lhe wo~ld's total output of sugar, namely, S,BtO,OOO tons of cane (and 
~,940,000 tons of beel) India is responsible for S,OOO,OUO tons or nearly 
89 per cent. of the whole, \Vere modem machinery instead of the an .. 
Cient one utilized, India could produce ~nore than one .. balf of the world's 
supply. ·Neither need the :nea of cultivation be extended by a aingle 
acre ; but, on the other band, were the e:c:isUng fields of cane properiJ 
manured and scienlifically cultivated, the product would be 100 per 
cent. above what it is to-day and with a very macb higher percentage 
oJ juice." 

Central sugar factories situated in the midst of cane
areas are the things required to modernize sugar production, 
The conclusion arrived at is the same as that drawn by Mr. 
Noel Paton befor~. 

'On acconnt of the scattered distribution of the cane crop, the large 
factories of the type existin~ in Java and Hawaii have a ·chance of auc• 
cess in a limited number of places ; but there is no reason why a small 
and efficient plant working from 100 to 200 acres of cane fn the season, 
and employing vacuum pan evaporation and fmproted method• of 
clarification, should not succeed in many places .. In all countries wbe..
cane is produced on a competitive footing factories~ are put in the ceotre 
of sugar-cane tracts. The cane will be as near the mill as possible and 
so will not deteriorate before reaching the rolls. Good roads leading to 
faclory, a nil \Yay siding bard by, and a good supply of water either 
hom canal or river are also taken into consideration before tetttng up 
a factory." 

Failures of sugar-factories in Bengal and U. P. are 
attributed to want ol expert managemenL To remedy the 
defect 
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lthere should be sugar schools of the type of Louisiana State Univet .. 
Uy under the care of practical and ezperienced people to spread 

the technique of growing cane and manufacturing sagar. Germany the 
most scientifically lrained of all the sugar producing countries bas long 
bad sugar schools. 

Molasses the principal bye-product of sugar industry 
may be utilized lor manufacturing alcohol and for the making 
nf potash-the last residue that remains after alcohol is 
distilled oli1 thus adding lo the profits of the main sugar 
industry. 

Mr. Muktiyar Singh appre>achestbe question from another 
point of view (p.l44). He dismisses the factory system of 
sugar manufacture as nnsujtable in the present conditions of 
Indian agriculture and confines bis attention to small improve
ments in the indigenous methods of cultivation and manu· 
facture. He points out various defects in Khan B. Hadi's 
improved system of sugar refining and shows how they might 
be remedied. 

Like the Indian sugar-industry, oil-pressing also occupies 
a position midway between agriculture and the manufacturing 
industries proper. Dr. H. Mann Principal of the Poona Agri· 
tultural College, In his paper on 'Oil pressing in the Bombay 
Presidency ' (p. 211) bas given the 'results of his investiga. 
tion in that province. So far as it goes, we lind in this paper 
too 'the same 'stamp of thoroughness, earnestness and lucidity 
which .we have learnt to associate with whatever investigation 
Dr. Mann taken in band. His paper II In the nature of a 
report and be .has therein dealt with oil-pressing chiefly as 
a large-scale industry. Dr. ·Mann sums up the resalts of his 
investigations thus. 

:· . 
1 The oil-pressing industry is in its comparati•e begin• 

niogs. Its luture depends first and foremost on the increase in 
the local demand lor oiL In the Bombay Presidency, we 
have already a demand for cake which takes, as manure all 
the castor cake produced, and more·and which would compete, 
if the price were only a little higher, with the ezport demand 
lrom Liverpool. This rise of price seems certain to come and 
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then the increase in the demand for oil will be more than 
ever the dominating factor.' 

· The various lines of iodu•trial and agricultural activity 
that are being pursued at present in India present a fascinat· 
ing opportunity for a study in parellisms between conditions 
obtaining in India now 3nd those that prevailed in England 
centuries ago. The study is interesting not only to the dilet· 
ante student of economics but oftentimes those practically 
engaged in the advancement of these activities may carry 
away very useful lessons for their guidance from such a study.' 
Mr. C. E. Low, Director of Agriculture in C.P. and Berar bas 
embodied the results of such a study in parallelisms, (p. 1) in. 
a paper bearing the same title. The whole paper is so interest• 
ing-it must be read in the original to be properly appreciated; 
but the reader hao to bear in mind ' that the illustrations of 
parallels in India to similar phenomena in England are taken 
entirely from tlte only part of India with which Mr. Low is 
personally acquainted viz., the Chattisgarb Division.' • There 
are important differences, as well as important res•mblance
often times the former are the less obvious.' •To take a single, 
instance, from the earliest years of its history, the rural dislrlcb 
of England bave contained a very effective form of self· 
Government.' But in India ' any system of autocthonous ad· 
ministration, outside the village unit is what we do not lind.' 

The conclusion drawn from various facts emerging out 
of this study is' that '!II nations have to pass through more or 
less the same processes o[ evolution, and England of 600 
years ago was very like, allowing for differences of climate 
and national character, the India of to·day.' We may 
or may not agree witk another conclusion drawn from 
the same facts viz., that there is not much difference in 
the happineos of a nation at different periods of its growth
the spiritual East may readily agree with this view though 
the aggressive materialistic occident may not. But the writer 
is not prepared to draw the obviou• couclu•ion from the 
assumption ol its truth viz., tbat we should give up all attempll 
at progressive industrial development. 
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'Pauperism In India, which is bouild to be the result of a large 
population entirely divorced from all connection with the land, and 
drawing thelr1live1ihood from the Ouctoating demands of trade, ·,-ill be 
a vastly more difficult problem even than in England, where we have 
hardly _as yet began to solve it.' · 

But we are not . to recoil, therefore from the rath on 
which our feet have been set. since this world began ' the, 
power that made this world and all that "is in it, is fulfilling 
its own purpose in ourselves, for the benefit of the whole. 
crefil~d universe! · · 

Incidentally in the course of his paper Mr. Low describeor 
how 'it was the result of the policy of her kings, that the wool 
trade laid the foundations of her present industrial position, 
The powerful weapon of protection was employed, first to
raise the price of the new product, and next to prohibit its ex· 
port, and thereby build up a trade in cloth.' 

In the present state of British opinion in England and 
Indi:dt is natural for Mr. Low to hesitate to draw the obvi· 
ous lesson from the facts quoted above. He declines to enter 
into the question ' whether a corresponding line of protective 
policy would have equally beneficial results under modern 
conditions or not.' The difficulties in the way of instituting 
a syst~m of protective tariff in India have been, however, 
fairly and fully stated by Mr. Findlay Shirras. He is not 
one of those who would invest the free trade doctrine w1th 
any special sanctity, 'as if it were an eleventh commandment 
added to the Decalogue. But, 

'there are many dlflicultiea as for example, the length of the period 
lor aucb protection, In India one industry may require even so years, 
wbil~ anolher but 15 or 20. Moreover, it is most difficult for a Govern-. 
ment to use the argument fairly and honestly. Behind a tariff wall, 
t~ere will be a number of industries which can never ezist without it.,, 
and it Ia a far wiser policy to let these die than be a burden. Protection 
Is, as the term itself Implies, and as the American tariff on woollens, and 
the French and German agricultural tariffs have demonstrated too often, 
a policy for the weak and Dflt for the strong. Very often, the motive 
power behind a tariflla a chronic clamour of 'leU-seeking classes with
oat any •pirit of philosophic conlent,nent 1' 
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We may even agree with Mr. Shirras about the ri~ 
and difficulties mentioned by him attending the domestication 
of new branches of produ:tion and endorse the opiubn that 
protective tariffs alone will not avail much. 
· II a country like India is agricultural and has no large and 
important classes of artisans and factory workers, the skill 
required for commencing any kiod of mill will be :exceedingly 
difficult. Competition with established foreign rivals will be 
impossible in spite of the fact that the country has great 
natural advantages. But notwithstanding all this and granting 
what little truth there may be in all these considerations, 
Indian opinion would hardly feel convinced that its in fant 
industries will not benefit by a wisely deviced impartial 
system of protective tariff. · 
• As the key note of all permanent agricultural improvement 
there is no subject more important than the organization of 
co-operative credit among the agriculturists. Mr. Crosthwaite, 
Registrar of Co-operative Credit Societies, C.P. and B. records 
the history (p. U 7) of the progress of the movement in the 
province with which be is connected. The first village society 
in the C. P. was found on 20th June 19U5 with 20 memben 
and a capital Rs. 2,0, At the endofl911, 'it will be found that 
rural societies number about 500, that several new central 
banks have been formed, that industrial societies have com· 
menced work, that a great advance has been made in the 
case of existing Urban societies, that co-operative capital has 
again increased very hrgely, that our list of workers is longer, 
and that tbe question of resources has been solved by the 
forlllation of the Provincial Co·operative Bank with a capital 
of Rs. 5,00,000 which has already been over-subscribed by the 
leading men of the Provinces.' 

lnspite oft~e record of progress evidenced as above there 
are still sceptics who doubt if_ the movement will ever really 
succeed Bot 'the sceptic has his uses. He serves as a thermanti· 
dote for enthusiasm that is too hot and not a few of the sceptic a • 
themselves have assumed the more profitable role of co-opera· 
tors now. • In i90' there were no worl!ers in the field. At 

A-* 
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present there are about 60 non-official gentlemen taking an 
active part in organization.' 

Amongst the papers that may be said to belong more to 
the f!eneral study of Indian Economics that of any specific in
dustry or branch of trade, may be mentioned the paper on 
• some aspect• of Indian Co'llmerce and Industry' by Mr. G. 
Findlay Shirras of the Imperial Financial Department (p. 895), 
Prof. Kale's paper on • India and the Imperial Preference' 
(p. 245), Prof. Sammadar's paper on 'Requisites ol Production' 
(p. 196) and M1·. Bullav's on 'Gold Standard in India' (p. 280). 
It would be more convenient to deal with the two latter first. 
Mr. Bullav gives a history· of the currency policy ol !be 
Indian Government and concludes that 

'lt Is a permanently beneficial reform, intended to place India in 
her monetary and currency matlers on an equal footing with the 
western countries, ao that none can drain her on account of her depre
ciated cnnency bot that she may acquire and retain gold to facilitate 
her trantactions in the western markets: 

He ha~ explained how the currency policy of the Indian 
Government. has operated on the whole.-

'lf the gold standard were not adopted, there is no doubt that the ex
change woUld have fallen to at least Is. per rupee or Rs, 20 per sovereign. 
In that case we would have had to pay Rs. 20 for each soverei'n worth 
of European goods. Bat the e:zchange being at IS. fd., we bave paid Bs. 
11 for that. We have imported from 1900 on an average 100 crores 
ru-pees worth of goods or goods worth £100/15 crores. So an yearly 
average aa~ng from 1900 is (100/15x5) rupees or about as crores a year. 
Rs. a being the saving on goods worth a sovereign. Similarly In their 
remittances to the Secretary of State the Government of India has 
aatned: R1. 5 per aoveretgn, so to say. Sir David Barbour guessed tbe 
pin of the Government to be 70 or 80 millions sterJing.' 

Prof. Sammadar, dealing -with the three requisites of 
production in India, Land, labour and capital says with reler
ence to Land, quoting Sir J. Stracbey, that exclusive of Bengal 
for which there are no statistics, there are said to be in India 
some 80,000,000 acres ol unoccupied land fit for cultivation-< 
an area exceeding that of the United Kingdom, 
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in nery country Industrial activity bas been preceded 
by agricultural activity. In India also unless there is In· 
creased agricultural activity the Industrial revolution which 
bas already begun will not attain adequate success. There 
are however some inherent diflicultits in the matter of 
agricultural development which must be reckoned with. 

Our holdings are small and our agriculture has to be carried 
on, on a small scale. Production on a large scale which bas its 
advantages cannot be resorted to. However according to Mr• 
Moreland, Director of Agriculture U. P. it is problematic 
whether the aggregation of small holdings into one big 
compact whole would at all lead to increased production. 

With regard to the supply of labour K. B. Bezonji of the 
Nagpur Empress Mill, himself a great employer cf labour 
pleaded for an organization of the recruitment of the labour 
force. 

• There would seem to be no room for doubt, thal there are Immense 
petentialities for a pleotifal supply of comparatively cbeap labour Ia 
numeroUJ congested areas. Only, it needs austained and organised 
efforts to coax it to leave the paternal home where it haU-stanes, a11d 
migrate to industrial centre5 affording more lacrati•1e parsuitJ.' · 

The wages of both skilled and unskilled labour are 
so various in different parts of the country that if earnest en· 
deavours are made it should be quite possible to tap labour 
from congested areas. An able officer deputed by Govern. 
ment to make inquiries with regards to the prpspects of 
labour supply from the U.P. says: ••There would still seem an 
enormous reserve of labour in the congested districts of 
the United Provinces to draw upon and there need be no 
apprehension at present that the supply is likely to be ez
hausted." 

From labour we turn to the third requisite ::f production 
viz., capitaL 

Tbe provision of cheap capital is very much the most 
important improvement you can suggest in any branch of 
industry or arL It is the condition precedent of improvement 
of all other kiods. 
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k' •Gc>·amol'lg the cultivators themselves and ask each 'maii 
wllat it is he wants to make a larger income out of his hold· 
ing. Every answer is a request for more capital in some. 
form or other. In a resolution recently issued by the C. P. 
Government it was stated. 

While on the one hand there is so much demand for 
tapital one for mer Viceroy estimated that our hoarded 
wealth is about 825 crores-a considerable part of it _is 
locked up in the shape of jewels and ornaments. ·only a very 
iimall part is available ·for industrial developmenl' In the 
llieantime foreign capital is exploiting Indian resourceS: It is 
not the employment of foreign capital per •e that is object· 
ed to. It is the employment of foreign capilal in a way which 
carries away interest on it as well as the profit iu wages in 
their higher form that is so objected to. As Sir Vithaldas 
said:-

~-· ·, Wbe~· we turn to· the petroleum industry in Burma, the. Gold 
inlne• ef Mjrsore, the coal mines of Benga.l 1 ihe tea and jute industries, 
~e carrying trade by sea and the financing or our vast foreign trade b~ 
ioreign banks we come uPon a less favourable aspect of the question o~ 
tho investment of foreign capital.' 

' · Referring to the petroleu01 industry of Burma Sir T. 
Holland Late D. G .. of Geo. Survey of India observed, . 
· 'The one regrettable feature is the fact that the capital required to 
~rill the deep wells has been raised in Europe and the profits conse,;. 
qacotly bavo left the country. In the petroleum industry, as in so many 
elber enterprises of the ki .. d, India will continue to pay an unnecessary 
ud. 11odesirablr: tu: as lt'ng as those in the country who possess money 
~i.ll not risk their reserve rund io industrial purposes.' 

·. · -Prof. Kale's views on India and the Imperial Tariff re· 
form are well·known to readers of Indian periodicals. They 
arc the views of all- those who have devoted any attention 
to the study of the subject. "Neither the Government ·of 
tndia nor Indians qualified to advance an opinion on such a 
'si>hject will acquiesce in a fiscal policy which holds out no 
$abslaatial advantages to this country. In the words :of 
Prof. Lee a Smith 'should Great Britain adopt protection sbci 
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liiust honourably face the consequences of her conversion 
and allow to India the right to follow in her footstep.' In 
other words India should have complete fiscal freedom. 

Mr. K. S. Narain Rao writes with the fervour of an en• 
thusiast about the Industrial potentialities of the Vizagapatam 
District (p. 855). It is a sort of an induslrial survey of the 
District and if similaf industrial enthusiasts could be found 
for the different Districts of India, it will assuredly lcmd to a 
wider dissemin~tion of knowlege about the industrial needs 
and possibilities of the various tracts. Vizagapatam itself is 
said to be the natural port of the Central Provinces. At 
present it is a mere mercantile harbour. When the Raipur 
line is pushed on beyond its present terminus at Parvatipore 
and the Vizianagram Raipur section of the B. N. Ry. is 
completed the economic gain. to the District would be 
immense-it can hardly be overestimated, Mr. Narain Raq 
thus sums up the results of his inquiry into the industrial 
possibilities of the District l-

111bave shown yon in the coarse of tbia paper the immense potentia• 
lities of the district for industrial, agricultural and mining cnterprlsca. I 
have shown you that there are many square miles of new country to bo 

OCCUpied by 3D industriouS population DOW labouring beyond the SUI for 
~be prosperity of other coonlries. I have 1bown you that the district bill 
lbe materials for the establishment of succcss(ul sugar, jute. papC'r, pen~ 

Cit, match and candle factories. I have laid before you a scheme for 
the opeulng of a number of chemical industries. I have prond by racll 
my statement at the beginning of Ibis paper, that the dlatrlct luas the 

.Potenliallties to supply many of the necessaries and Io1uriea of man"'. 

Prof. S. R Davar, Principal of a College of Commerce in 
Bombay conducted by himself in his paper (p. 848) insists 
upon the thorough grounding which our hanken~, merchant• 
and financiers require in the technique of trade and commerce. 
Mr. Davar points out how 

Usome fifteen yeara ago the London Chamber or Comm•rce took the 
lead by appointing a spedal committee to formulate a Scheme of edaca· 
Uon best sailed to the rising generation of baainnsmea. Th tchemee 
thus recommended is tbeone underwhicb the examlnalioruiD the ndon 
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obbjects of Commerce are held yearly all over tbe World by the Loatloi 
Chamber, where thousands of candidates appear." 

The need of at last one Commercial College in aU big 
business centres is now admitted on all hand"s. The Univer· 
siliea are being pressed to institute degrees in commerce and 
very recently we saw a project for a Commercial College in 
Bombay matured by some of the moat leading men of the 
place. With the new turn for investments in Industrial 
concerns India is evincing it is much more necessary now 
that a sound Commercial education should be imparted to at 
least a few· so that the confiding public may cease to be 
imposed npon by the many rotten Joint Stock Companies 
which are so (reely advertised nowadays. Mr. C. G. Menon's, 
paper on 'the influence of science on industry and com· 
merce' (p. 421) is devoted to pointing out the need of a College, 
of Technology for imparting instruction in all branches of 
mechanical and technical industries.' 

Mr. Saklatvala of the Empress Mills, Nagpur in his paper 
India's Educational obligations' (p, 886) puts in a plea for the 
now defunct Elementary Education Bill. To the charge that 
be enactment of such a measure would be a drastic reform 
and premature at the present time his reply is that moderation 
is no doubt commendable but too often moderate reforms 
mean only a temporizing with present abuses. The universal 
diffusion of elementary education would give us not only 
better citizens but better ploughmeo, better weavers better 
bricklayers.' With regard to the sending of Indian students 
lor technical instruction abroad, Mr. Saklatvala puts forth 
. once again the suggestion which has often been made before 
by observant critics of the practice. Very often it bas been 
found tbat they are able to achieve nothing alter their return. 

'It would perhaps be a far better policy to e111ploy tbe 
money now spent with but little gain, in calling out experts to 
India to teach different industries. Their superior knowledge 
and varied experience would soon enable them to maste1 
locaJ conditions and they can then import useful knowledg< 
which is bound to produce beneficial results.' 
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In illustration of the beneficial results expected to Bow 
from the adoption of tbe above policy Mr. Saklatvala instances 
the example of the Tala Iron and Steel Works at Sankchi 
where a highly efficient staff of Indian industrialists is onder 
training under the most expert European and American 
supervision. 

Rao Sahib M. Ramrao Garu, Conservator of Forest, 
Travancore in his 'Note on the prospects of establishing Match 
factories in Southern India' (p. 486) summarizes the contents of 
an important monograph on the 'Prospects of Match Industry 
in the Indian Empire' published in the Indian Forest Memoirs 
series by Mr. R. S. Troup, F. C. H., the Imperial Forest Econo· 
mist. It is an admirable summary of a book running over 
many chapters and as it is very probable that the book itselfia 
beyond the reaeh or has not been perused by those interested 
in the m•tch industry, it is a distinct service to have its 
contents presented in a succinct form, so that they may 
attract the attention of such capitalists as may wish to invest 
their capital in this industry. It will be remembered that 
Mr. Troup himself contributed a short paper on 'Indian 
woods suitable for match manufacture' to the Filth Indian 
Industrial Conference held at Lahore. The inference drawn 
from the Survey "of the situation is nothing new. 

'Considering that India is one of the largest forest-owning 
countries in the world with a much larger number of 
woody species of trees tban any other country, it is indeed 
a matter for surprise and humiliation that she should depend 
on other countries lor her matches.' 

In respect of the existing match factories of which there 
., are eight or nine most cl them are comparative bilures because 
·of the 'wrong· choice olfactory sites' and 'the absence of expert 
advice.' As regards the machinery employed in ibe manufac
ture though the Japanese machines cost only ooe-lbird In one 
quarter of the German machines, yet the success of a factory 
on the JapaneSI' mollel • depends to il large extent ou lbe 
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persistent efforts of the manager who works hard· along· with 
.his workmen. It is·however proble:natic h1whr 'originality 
~n the partofmanagerandenergyon the part of workmen' so 
fltcessary to ensure success in factories on the Japanese model 
can be relied upon in India. All the probabilities seem to point 
the other way. 

As ~egards the suitability of Indian woods for match 
'manufacture, Mr. Troup sent 70 different kinds of Indian woods 
'to Mr. A Roller of Berlin to be te•ted, of which as many as 51 
were reported suitable for matches in varying degrees. Out of 
all the variety called 'Bombay Malabricurn' seems to be the 
·most suitable for match m1nufacture, and all possible match
factory-sites having been selected, Mr. Troup demonstrates 
from his careful calculations that 'the system>tic form•tion 
ol plantations of this variety in close proximity to these sites 
is likely to be highly profitable to Government and great 
benefit to the match industry in India.' 
· I~ dealing. with possible match factory-sites in India, with 
regard to the possibility of establishing match factories in 
Southern India all the conservators in Southern India see1n to 
have given it as their opinion th.\t there are few or no chances 
of establishing any factories in their circles successfully except 
perhaps along the Godavari river and possibly at Tellichery 
and Calicut on the west coast and U duma! pet i~ the Coimbatore 
District-ven the last three being considered by the Conser
vator of Forests, Southern Circle as 'unlikely to be suitable.' 

' The main purpose of Rao Bahadur Ramrao's paper 
is to challenge this statement as regards the prospect of match 
industry in Southern India. It is somewhat surprising says 
Mr. Ramrao 'that notwithstanding the richness of tree species 
~th in \1\riety and abundance all along the western ghats, 
\t should be thought that there is no scope for establishing ·r 
!Dltcb factorie• there successlully' 

. Rao ~ ~~~dur Ramrao after carefully going into the ques
tion of fac1hhes for transporting timber to the factories and 
other kindred considerations give• his deliberate O(-inion that . 
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the .forests of South Canara and Malabar and .especially the 
forests of. the two South Indian Native States, Cochin and 

· Travancore .abound in numerous kinds of soft woods suitable 
'for .mateo manufacture. ' The demand lor soft woods being 
'extremely iS mall il should be possible lor lbe Forest Depart
ments of the Native Stale to deliver woods suitable lor matches 
at an average price of I as. per cubic ft. at places suitable for 
match factories. Rao Bahadur Ram Rao especially mentions 
4. sites iru ·Travancore because of their close proximity to 
perennial .rivers, to the Railway, to extensive forests from 
which an unfailing supply of limber in a green slate can be 
obtained, and to tbe sea ports of Quilon and Tuticorin, which 
help not only to gel in supplies of chemicals, &c.,. from 
Europe but also to export matches for maritime trade, while 
the.Railways will facilitate transp.>rt of finished matches to 
various parts of South India. 

•:: One. of these, Me.mmdli, is said to be an ideal place for 
establishing a match factory. The conclusion drawn from-a· 
thnrqugh examination of all existing facilities is that 

·~· · • there need ::,c no doubt wh:J.tever as regard• the certainly or a~ 
sten<!Y aapply of wood in Travancore and Cochin at rates not exceediog-
4:.ias .. per c •. ft,_Jor at least 2•J years ~o come from lhe exlsLlng natural· 

.. forests." · 

Further, should the supply from the existing natural 
forests run short, it is s.id to be qhite practicable to rear 
plantations of suitable woods. 

'The forcing tropical climate. the heavy rainfall, and the admirable 
suitability of soil, and other conditions for the rapid growth of such wood• 
exist along the West Co:~st, and the cost of such plaotations will be com .. 
paratively small as pointed out by Mr. Troup." 

Taking the quantity of the annual Indian Consumption of 
matches and the possibilities of a translrontier land trade alone 

• :.lr. Troup in the paper he contributed at one of the previous 
Conferences bad c•lculated that there was room in India for 
about 70 large size match factories of which there now exists 
hardly a single one. The half a dozen factories that exist 
are both in poinl of out turn and quality mo•t unsatisfactory. 
Let us hope that the possibitities of match factories pointed 

A-& 
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out iii this p1per will in'ducie ourS mth Iidian indu;trialists to 
plant the.n along the We;t C?a•t at ·suitable places • 

.. Mr. Alakh D;uri for.nariy o~ t te A'llb •lla Glass ·works, 
·contributes a very exhaustive paper on II Ice manufacture," 
(p. 254)which is more of the nature of a treatise on the subject 
than a short paper for the Con'erence. Mr. Alakh Dhari bas 
dealt· with the subject from all po;sible standpoints. He 
describes the general' principles -of Ice-making and their 
practical application ·to industrial purposes. Those interested 
in Ice manufacture will derive very v•lutblo information and 
help from this paper •. 

-In his paper on "Colonisation of Mesapotamia by Indians 
Mr, . P. Peter Pillai, of Madura, rigorously criticises the 
Government policy towards Indian industries and takes toe 
people pf the country to task for their apathy in this matter. 
His plea lor the colonization of Mesapotamia by Indians de· 
serves a very careful consideration at the hands of all thought· 
ful enterprising, people. Mr. Pillai suggests that a deputa· 
tion of some three or four gentlemen should be sent to Mesa· 
potamia .to '!lake local investigation for the purpose of 
arranging about colonisation of a tract which according to 
expert opinion is able to "support 500 times as many inhahi• 
!ants as it actually contains at present." · 



· SUMlnAB\7 OF PROPOSALS AND 
SUGGESTIONS. 

A.-The work Of the Conference. 
1. The great aim of the industrial ConferenCe ought ro 

be the infusion of new life into such industries as 
are not dead, the resuscitation of such as are dead 
but are useful under present conditions, and the 
introduction of new ones. (Hon'ble Mr. M. B. 
Dadabhoy, p. xii). 

2• In the matter of national education 1he efforts of Gov
ernment should be supplemented by those of th1t 
public. Here at least there is 6eld for conjoint action 
and for wholehearted co-operation between Govern• 
ment and the people. This Industrial Conference . 
too ought to do its part of the work and to con
tribute its mite. (Ibid p. xxv). 

Investigation. 
3. It is the conditions favourable to the sale of our 

manufactures that demand examination. (The 
Honorable Mr. M. B. Dabhaboy, p. xxvii). 

4. It is necessary that a commission of a few experta 
must go about the country, study and collect infor· 
mation as to the existing methods of cultivation, 
implements used and manures employed and put 
the best of these methods and practices into opera
tion and introduce them in backward Dist,ricts by 
modifying and adapting them to the existing condi· 
lions of the place where they are to be introduced ; 
other practices and methods which do not obtain 
here but which will be equally useful in this country 
may be borrowed from abroad, provided the cost i& 
not prohibitive. (Mr. V. V. Jogiall, p. 81). 
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Education. 

5, Equally important with sufficiency of capital is the 
,.diffusion of expert and up-te-d ate industrial know
ledge among the people. (Hon'ble Jllr. M, B. 
Dadabhoy, p. xx). 

,.6. , The scope and object .ol a· well-devised sysj:em of 
technical education should be to utilise and improve 

1 ... , :. .the .inherited skill of the lndian.artisan, to stimulate 
, , ~ increased production by the introduction of impro· 
. . . , . ved labour-saving appliances, to train . the people in 

mechanics and mill management, and to dissemi
.• . . : . nate such industrial knowledge as would divert the 
., 1. trained activity of the nation into new ,and profitable 

industrial channels. (Ibid, p. xxi). 

· i. Schools of design at selected centres should be very 
helpful. Technical institutes and industrial schools 

. must likewise be started all over the country .. Work
shop apprenticeship, favoured by Mr. Cumming, 
will be specially valuable, providing as it will be 

.,, · practical knowledge which India. lacks so much. 
, '"• ·, But a comprehensive scheme of technical education 

must 'provide, {or 'the establishment at suitable 
• ' centre• of · Technological Colleges and Res~ar~h 

· 'r ·' Institute• for the impartation of thorough traming 
•' • . in 1he higher branches of industrial science, (Ibid, 
J·· ' ; p. xxiJ. 

. ' 

·e; Leallets in easy vernacular, setting forth the uses and 
advantages, the working expenses, the method of 
working, the productive power, etc., of heavier 

\ 

·. plant, should be distributed freely among the 
people. They have a valuable educative influence, 
and imy ·system of industrial education, to be 
effective and popular, should provide for them. The 
cost, even if large, should be incurred in the indus
trial interest of the people. (Ibid, p. xxiii). 
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9.' We must have Primary Education all over the 
continent to derive the fullest benefit irom Techni· 
cal Education, Primary Education is as mordant 
or grounding. And in a country like India such 
education, to be effective, should be free and ' ., 
gradually compulsory. ·(Ibid, p. xxiv). 

10. In the matter of national education the efforts of 
Government should be supplemented by those ol 
the public. The rich cannot put their wealth to 
nobler use than by spending it for the support of 
education, (Ibid, p. xxv). 

'11. Modern India should learn and value the Dignity of 
Labour, the one great idea which lies at the root ol 

: American greatness. We must rebuild society in 
full in recognition of the new gospel (Ibid, p. xii). 

12, All Indian Businessmen should receive in one form 
. or other a specialised Commercial Education. 

(Prof. S, R. Davar, p. 354). 

13. If India should ever take a prominent place in Natur.&l 
Science and Technology based on it, she must 
popularise scientific knowledge and begin to manu· 
facture things herself. (Mr. C. G~pal Mmon, p. 435). 

14. There is, the want of a College of Technology for 
imparting instruction in all branches of mechanical 
and chemical industries and we trust that the 
suggestion for the establishment of such a college 
would be soon carried out, (l bid, p. 435)· 

Labouro Supply 

15. The anti-Indian prejudice appears to be spreading. 

.. 
It is better, therefore, the Indian emigrant should 
return to the motherland, and help in the upbuilding 
ol its industries. It is far better, far more dignified to 
sweat at home than to drudge abroad. The people 



16. 

18. 

19. 

20. 

21. 

might themselves refuse. t() go .to distant and in· 
hospitable lands. It is within their power. (Hon'ble 
Mr. M. B. Dadabhoy, p. xxvi). 

Earnest endeavours should be made to "tap "· labour 
from congested districts. (Prof. J. N. Samaddar, 
p. 204.) 

Miscellaneous . ,, 

The rich and fertile District of Vizagapatam, !!bound
ing in mineral wealth and possessing other. natural 
advantages, with potentialities to supply many of the 
necessaries and luxuries of man, should be properly 
exploited by our countrymen (Mr. K. S. Narain Rao, 
p. 373). . ' 

Indian princes and other wealthy employers of Indian 
artisans should endeavour to grasp the economic 
and artistic bearing of th~. architectural question, 
and cease to leave their artistic consciences in the 
keepmg of European experts and non-experts, and 
help the Indian Master-builder to come to his own 
again. (Mr. E. B. Havcll, p. 394). · I 

The raw produce must be converted into. manufac
tures here in India, and the surplus products of 
Indian factories sold abroad.-(Hon'ble Mr. M. B. 
Dadabhoy, p. xxvii). 

Market pushing is another essential factor of indus
trial success which, sq far as the in)and ni~rket is 
concerned, is quite wi~hin the province of commer
cial bureaus .. But the main part, of the work must 
be done by the manufacturers themselves. The time 
has come when the Western methods of exploitation 
of the; market through travelling agents must be 

. adop,t,ed by manufacturers. • (Ibid, p; xxxvi). · 1 

. The fOqditions of· ~anulaclure and sale should be 

. seitled by. Chambers of Commerce, with centrali-
s.ed powers of di~eetion (Ibid). 
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~2: · · Colonization of Mesapotamia, where famine will be 
unknown will be a great relief to the famine and 

• poverty-stricken people of. lnclia.-(Mr. P. Peter 
' · Pillai, p. 334). 

Capital and Co-operative Credit 

23. ·. Patriotic as much as official effort should be directed 
. ' 

towards the introduction of the co-operative sys
tem among cottage manufacturer•- (Ibid p. xxxvii). 

25. 

26. 

27. 

London rules the World's finance, and India should 
have under normal cnditions special facilities for 
raising loans there. What India wants today is 

'· abundance of foreign capital, not wholly to be 
employed by foreign manufacturers, miners and 
merchants for their own profit and the enrichment 
of their own countries, but as loan for application 
to the various industries by Indians themselves. 
The Government of India alone can secure to the 
country foreign capital on these conditions. (The 
H on' ble Mr. M. B. Datlabhoy, p. xvii). 

The suggestion made by my Hon'ble friend Sir Vit· 
haldas Thackersay from this platform that a per
centage of shares in companies Boated by foreign 
capitalists should be reserved for. Indians, is cer-. 
tainly not extravagant. (Ibid, P• xviii), 

The people should have the option and the right of 
buying up the existing industrial concerns owned 
and managed by European capitalists on terms and 
conditions that might be settled by Government. 
(Ibid, p. xviii). 

Active suasion by local officers and Government 
guarantee within reasonable limits to Indian con
cerns and periodical audit of accounts should pro
vide the most effective cure for the proverbial shyJ .. 
ness and immobility of Indian capital. Loans can 



• 1 ,::·.: also be advanced by Government to promising 
; r· ·concerns with advantage. The relief suggested by 
·•. ·.:; Messrs. A. Chatterji and J. N. Gupta in respect of 

provincial concerns should be systematised, and 
should form a part of the industrial policy of the 

. Government of India, instead of being the result of 
1" · ''- the individual efforts of sympathetic officers. 

. (ibid, p. xix). 
·' . ~~- Grant to industrial companies should be. the first 

. ' ·' 

charge upon their Slates as agricultural loans and 
Tukkavee advances are given to ryots ; in the 
'same way industrial loans and advances might 

~~ . I ' 

with advantage ()e made on proper securities. The 
Sovereign princes themselves and their wealthy and 

" .. 
influential relations in public and private can take 
part in the industrial develop!Dent of their respec-
tive provinces, with their resources. (Mr. P. Peter 
Pi!lai, p •. 327), 

29. What the co-operative movement most requires is a 
large number ol zealous workers. (Mr. H. ll. Crosth-
lflaite, p. 417). ·:' 

lndustPial BuPeaus 

30. ' Commercial and industrial bureaus must have a 
definite place in a well-devised system of industrial 
development. The country needs guidance and· 

· ·' · advice more than active help in management. 
Properly organised bureaus can give us this advice 

· · · with the help of bulletins and reports which 
should be published in Vernaculars, (The Hon'ble 
Mr. M. B. Dadab/Joy, p. XXKv). 

Fiscal Polley 

31. Experience shews that protection is absolutely neces
sary for the development of the infant industries of 
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a country, The people should be supported in their 
attempt to provide the protection which, from its 
dependence upon a pronounced Free Trade country, 
Government cannot sanction immediately. As 
Prince Bismark said : " Let us close. our doors 

. awhile.'' II the ports cannot be closed, let the 
, markets be closed by inoffensive, lawful and 

constitutional methods. (The Hon'ble ltlr. !tl. B. 
DadabhGy, p. xxvii and xxviii). 

32. Prohibitive duties. upon Indian exports imposed in 
foreign countries must be abolished. (Ibid). 

A/lt'lculture 

33. The institutions suggested above should be largely 
supplemented by demonstration farms and factories 
and demonstration lectures by peripatetic instruc· 
tors. (The H on' ble Mr. M. B. Dadabhoy, p. xxii). 

34. The ideal of Asram should be revived. The cultured 
people should live in farms by their honest labour 
enjoying health of body and mind. They should 
use their spare time in intellectual and spiritual cul· 
ture and thus follow the footsteps of the Rishis 
of holy memory.-(Mr. H. C. Das, p. 43). 

35, A11 agricultural association composed of the pro
minent members of the country should he formed 
which will spread agricultural knowledge through· 
out the length and breadth of the country and by 
direct instruction and distribution of literature find 
out means for creating a class of educated farmers. 
(Ibid, p. 54). 

36. II we want to improve the Jut of our cultivator, we 
must bring within his reach capital, the supply 
thereof being made promptly and on term• which 
the cultivator can accept. (Mr. V. V. Jogiafl, pp. 
81, 82). 

A-8 
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37 .. : It is absolutely necessary, if the ryot is to be saved, 
from excessive assessment that some sort of perman
ent settlement should be granted to him and the 

. period of rev1sion should be increased at least to 60 
years. (Mr. V. V. Jogiah, p. 84). 

38.• What we ask our Government and the landed 
aristocracy to do is to give our ryots a sound ele-

. . mPntary education, to disseminate broad-cast a 
knowledge of agricultural science and improve 
methods of cultivation. We want them to found 
scholarships for our young men. We want in 
every D1strict, in the Head. Quarters of the Col
lector, a branch of the agricultural department 
under the directions of Agricultural Superin
tendents with a number of Inspectors under them. 
We want model farms on an extensive scale to be 
opened in 1he Head Quarters of each Taluq with 
an Agricultural Museum attached thereto, which 
is accessible to the agricultural population. We 
want tables containing an analysis of soils of each 
Taluq, so far as practicable, to be prepared and 
kept in these Museum•, so that those ingredients of 
the manure~ which are wanting in them may be 
supplied. We want the Inspectors under the super
vision of Superintendents to establish small model 
farms in rural centres, make experiments, distribute 

, · leafiets to the ryots in vernaculars, and lecture, in 
easy language which they can understand, the 
advantages of improved methods and demonstrate 
to them the benefits thereof at their very doors, 
We want the irrigational facilities to be greatly 
increased. (Mr. V. ~: Jogiah, pp. 85 li; 86). 

Cotton Industry 

39. Forty-four lacs of rupees paid throughout India in 
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1910-ll prove a heavy burden; it is meet Goverrt· 
ment should repeal the Excise duty on Indian 
Cotton at an early date. (The Hou'ble Mr. M. B. 
Dadablroy, p. xxxiv). 

Sugar Industry 

40; The grievance of sugar manufacturers, is that they 
have not got proper facilities for the manufacture of 
industrial alcohol. This is a valuable by-product 
which enhances the value of sugdr manufacture. 
Liberal concessions in this d.rection will certainly 
improve the prospects of lnr!ian sugar. (The Hou'· 
ble Mr. M. B. Daclabhoy, p. xxxiii), 

41. There is no need to go outside India for good 
varieties. What is wanted is the introduction of 
these good varieties and good methods into those 
parts, particularly the North-Western Provinces and 
Behar, which Provinces it must be recollected, in· 
elude much the largest area under cane of any pro
vinces of India. (Mr. R. S. Hirenralh, p. 12:1). 

42. Factories will work successfully and make substantial 
profits if they are run on cn-operath·e basis. (Ibid, 
p. 127). 

43. The cane juice should be boiled as soon as it is 
a\·ailable from the mills. Lime water in a sm<~ll 

quantity should be used in each case. If the juice 
be of poor quality and the crystals be very small a 
small amount of Masajee and Sajabhama..ree 
water be used after taking off the scum. This wi II 
increase very much the power of crystallisation and 
unite the small crystals into big ones. Crude poush 
sajji be used in small quantity. The test of knowing 
whether sufficient defecation has bern effected is that 
the color of the scum be quite white. (.1/r. M11klllar' 
Singh, p. 169) 
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Other lndustrles-

44 •.. The excellent results attending the efforts of the 
National Fund and Industrial Association of Madras 
for the improvement of the local handloom industry 
by demonstration by touring agents at different 
centres of the working of improved bandlooms, . 
should be suggestive of similar action for the 
improvement of the other industries, and the 
introduction and popularisation of improved 
methods. (Tile Hon'ble A.Jr.M. B. Dadablloy, p. xxii) 

45. Salt is another industry which would receive consi· 
derable impetus from a more sympathetic treat- { 
ment. (Ibid, p. xxsiv) · ·' · .• 

46. The effort of the Government and the patriot should 
be to devise means for increasing the productive 
capacity of the indigenous weaving industry with· 
out destruction of its present character, or impair
ing the fine qualities of the hand weaver. (Ibid, 
p. ¥liii) 

47, . The present very insignificant revenue from .lac as 
a minor forest produce can be increased . by the 
forest, irrigation, and Railway departments of 
Government on the lines suggested by Mr. Stebbing. 
(Mr. T. R. Kolwal, p. 187). 

48. Since by the process of lac refining pure shellac can 
be manufactured from all forms and varieties of 
crude lac, and since the lac insect can live on a 
variety of different trees and is found throughout 
the whole of India, there appears to be no reason 
why its cultivation and propagation .on scientific 
lines should not be extended wherever it is possi· 
ble. (Ibid, p. 192). 

49. •One great advantage of Bee-Keeping is, that it could 
be started in a small way with very li tile capital-
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about 50 or 60 rupe5-and the business could be 
rapidly built up, making the bees " paying their 
way" 'Another great advantage is, that Bee-Keep· 
ing may be taken up as a minor industry. (Mr. M. 
K. Ray, p. 229). 

50, The preservative value of artificial cold by the use of 
lee has only to be brought to the notice of the firms 
dealing in commodities which fall a ready prey to 
the ravages of time and climate, in order to 
commend itself to their earnest attention. (Mr • 
.A.lakdhari, p. 310). 

51. Really speaking, there is no part of an lee plant 
which cannot be made in India. If larger manu· 
facturing firms of tne standing of Burn & Co. of 
Calcutta, have not yet turned their attention to the 
construction of this class of machinery, it is proba· 
bly due to the general ignorance about detailed In• 

formation as to dimensions, etc., of the different 
parts of the machinery. But with the increase in 
demand a spirit of investigation will, it is expected, 
naturally assert itself. (Ibid, p. 311). 

52. No attempt has yet been made to manufacture ferro· 
manganese. Again nothing has been done in 
regard to the manufacture of sulphuric acid on a 
large scale, as everyone knows that sulphuric acid 
is the key to most economic and to rnany metal· 
lurgical industries. (Mr. G. Findlay Shi"as, p. 415.) 

53. A great deal is to be done in the utilisation in India 
itself of raw materials, such as oil-seeds which are 

· utilised in Europe and America for the manufacture 
of various articles of commerce. ( 1 bid). 

54. The raw materials for paper-making are available in 
the country though not in an exactly accessible form. 
Large supplies of wood-pulp and wood-meal could 
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be made available from the • forests o£ spruce and 
silver fir in . the mountains and fibrous grass from 
the forests at the foot of the Himalayas. (!bid). 

55. • Vast quantities of hides and skins are exported which 
ought to be manufactured into lea~her .. · ({bid), 

OthePindustPies' '·-'; .···' 

56. In the forests of the South Canata and Malabar 
Districts and those of the Cochin and Travancore 
States, enormous quantities of soft and hard woods 
are felled annually in clearing areas for rubber 
plantations and temporary cultivations 'and their 
timber burnt and destroyed for want of a . market 
for them. I believe 'it is quite easy to: establish 
match factories in these districts.' (Ra_o Sahib 
M. Rama Rao Gam, p. 444). 

Exhibitions ' . 

51. Exhibitions have a usefulness all their own, but their 
utility can be consi~erably increased by exhibiting 
in them the improved processes of Western manu
fature, alongside of hom.e made articles. tThe Hon'ble 
Mr. M. 8. Dadablloy, p. x!iii) .. 

5~. Messrs. Parker, Sumner & Co., of Milan, should be 
invited to set up at a convenient centre a demon· 
strati on factory, the Government paying the 
expenses, and to exhibit the process at the annual 
exhibitions at the expense of the Exhibition Com-
mittees. (Ibid, p. xxiv). , . 

59. The example o( Japan might be profitably followed 
for popularising Indian articles in foreign countries. 
We may fairly claim this sort of help from .British 
Consuls. Arrangements can also ,be made with 
foreign mercantile agencies, more easily by Govern
ment than by the people, fo• pushing the sale of 
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Indian manufactures by the establishment of 
museums of Indian art work. (Ibid, p. xxxviii). 

60. Government should, through the British Consuls 
stationed in the various countries, get detailed 
reports of newly-invented manufacturing processes, 
and adopt them in their own factories which will 
prove distributing centres of light and instruction. 
(Ibid, p. xlii). 

Railways 

61, Railway freight is another matter in which Govern· 
ment interference in the interest of Indian industry 
will be a very material help. Government should 
have a predominant voice in railway administration· 
A fair readjustment of rates and a more sympathetic 
reclassification of goods should not present unusual 
difficulty. (The Hon'~lc Mr. M. B. Datlablloy, 
p. xxxiv). 

Waterways 

62. Means should be devised by Government and local 
bodies for the protection and improvement, by 
dredging and the construction of anicuts ancl train· 
ing walls, of the channels. Easy navigation with 
an efficient river flotilla will meet the requirements, 
and provide facilities of communication encourag· 
ing to the industries. (The Ho11'ble Mr. M, B. 
Dadabhoy, p. xxxv). 

Weights and measure• 
63. Standardisation of weights and measures is a 

necessary improvement that demands consideration 
at the hands of Government. (The Ho1l"b/e Mr. 
M. B. Dadablloy, p. xxxv). 



Resolutions passed at the Seventh Indian Industrial 
Conference, beld at Calcutta on the 

Z9th December, 1911. 
Resolution I. 

Homage to Their Imperial 'Majesties. 

The Indian Industrial Conference assembled in its seventh 
Session humbly and respectfully tenders its most dutilul and 
loyal' homage to their Imperial Majesties King Emperor 
George V and Queen Empress Mary on the occasion of their 
visit to India to graciously announce in person the solemnities 
of their coronation to their faithful and loving subjects in this 
country. The Conlerence begs to express its grateful re
joicings at the benign assurances of sy•npathy and regard 
given in the Royal Prochmation and the boons bestowed 
upon the people to promote their happiness and prosperity and 
secure their contentment and attachment. 

Moved from the Chair. 
Resolution IL 

The late Honorable Mr. Y. Krishna Swamy lyer. 
This c~nference express.. its prof JUnd sorrow at the 

sad and untimely death of the Honorable Mr. V. Krishna· 
swamy lyer, C. S. 1., member of the Executive Council of His 
Excellency the Governor of Madras, in whom it has lost one 
of its most zealous and active supparters, the country one of 
her best and noblest sons and the British E npire a most Joyal 
and devoted citizen. The Conference authorizes the General 
Secretary to convey its sincere and heartfelt condolence to 
the son and relations of the deceased gentlem1n. 

Moved from the Chair in solemn silence. 
Resolution W.-Technical Education. 

While expressing its appreciation and thankfulness to 
the Government lor the liberal action taken and conlemplat· 
ed, in regard to Technical Educllion, this Con£erence once 
more reco~ds its firm conviction that lor placing the cause ol 
industrial progress on a firm basis, it is most necessary that the .. 
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Government should establish in !be country at least one fully 
equipped Polytechnic College for imparting tbe bigbest kind 
of instruction in the applied sciences and industrial arts and 
further urges that tbe visit of Their Imperial Majesties the King
Emperor and the Queen-Empress should be commemorated 
by the foundation of such an institution bearing their names. 

Proposed by-MR. A. CHOWDHARI, (Bengal.) 
Seconded by-MR. S. K. NAIR, (Madras.) 
Supported by-M R. L. V. KAIKINI, ( Berar.) 

Resolution IV.-Failure of Industrial Enterprises. 
This Conference notes with regret and concern the fai~ 

lure of several industrial enterprises started for carrying on 
new industries and the effect these failures have produced 
in damping the ardour of the people in the development of 
the resources of tlle country. The Conference calls npon 
the leaders of the people in the different Provinces and Dis· 
tricts to instituie inquiries into tbe causes of these failures 
and authorises the General Secretary to depute one or more 
persons for securing this investigation. 

Proposed by-THE HON'BLE MR. R. P. KARANDI· 

KAR, (Bombay). 

Seconded by-Rao Bahadur V. R. PANDIT, (C.P.) 
Supported by-MR, K. S. NARAIN RAO, (Madras). 

Resolution V.-Bailway Bates. 
This Conference calls the attention of the Government to 

tbe prevailing complaints about the anomalous character of 
the existing Railway rates on goods and their unfairly heavy 
incidence on interprovincial trade and urge~ the necessity of 
laying down for interprovincial consignments the same scales 
of rates as those lor consignments to and from important 
ports. · 

Proposed by-MR. N. A. DRAVID, (Berar.) 
Seconded by-M R. L. V. KAIKINI, (Berar.) 

Resolution VI.-Purohase of Government Stores. 
This Conference urges upon the leaders of the different 

Provinces the necessity of vigilance to secure the effectual 
and complete carrying out of the orders of tlje Govern01ent 



iii 

issued in 1909 lor the purchase of Government Stores in this 
country as far as practicable, and appoints a committee. cOD· 
sisting of the following gentlemen to watch the operation of 
the rules and to report thereon to the next Conference :-. 

Sir R. N. Mookerjee. · · 
Mr. D. E. Wacha. 
Honourable Sir Vithaldas D. Thackersey. 
Honourable Mr. Lalubhai Samaldas. 
Dewan Bahadur P. Rajaratnam Mudaliyar. 
Lala Harkishen La!. 

·~ 

The Honourable Rao Bahadur R.N. Mudholkar. . 
Proposed by-THE HONOURABLE RAO BAHA· 

DUR R. N. MUDHOLKAR, (Bera_r:) 
Seconded by-PROF. R. K. MOOKERJEE, (Bengal) 
Resolution YII.-Direotor of lndnstrles. 

. This Conference once more urges that there should be in 
e"very Province of British India, a department of industry 
under a Director of industries to deal with industrial qu~s· 
lions and to be in charge of Technical and Commercial educa· 
lion as well as industrial instruction; and that there should be 
an advisory board of qualified persons not less than one-baH 
of whom should be non-official Indians, who should be con· 
suited on all matters of importance; that the functions of this 
department should include (I) the supply of advice in regard 
to new industries, (2) the introduction of new or improved 
methods and processes, (8) the carrying out of investigation 
and experiments, (4) the development of selected industrie!'> 
(I>) the organisation of industrial and commercial exhibitions, 
(6) that there should he an Industrial Museum and a bureau 
of information under the department of Industry for supply 
of information to the public on Industrial and Commercial 
matters.· - · 

l;'roposed by-Ma. C. Y. CHINTAMANI, (U. P.) . 0 • 

Seconded by-Ma. KALOORAM GANGRADE, (U._F) 
.Resolution YIII.-Co-operative Banks. 

Tbis Conference welcomes the establishment in the 
Bombay Presidency of a Central Co-operative _Bank and 



i. 
brges upon the Government anti the people the ciesi
rability of establishing similar Banks in the other Provinces 
te belp Co-oporative Credit Societies and to advance loans 
directly to agriculturists at reasonable rates of interest. 

Proposed by-THE HON'BLE SIR GANGADHAR 
RAO CHITNAVIS, (C. P.) 

Seconded by-RAO BAHADUR G. SHRINIVAS RAO, 
(Madras.) 

Reaoiution IX.-Indentured labour. 
This Conference is of opinion that in the highest interests 

of the country, the system of Indian indentured labour is un· 
desirable and should be abolished and urges the Government 
of India to lake early steps to prohibit the recruitment of 
Indian labour onder contract of indenture, whether for 
service at home or abroad. 

Proposed by-HONOURABLE MR. N. SUBBA RAO, 
(Madras.) 

Seconded by-MR. POLAK, (South Africa.) 
Supported by-MR. PAUL PETER PILLA!, (Madras.) 

Resolution X.-Duty on Alcohol. 
In view of promoting and facilitating the work of Scien· 

lific and Technical instruction in India this Conference 
urges upon Government the desirability of exempting io con· 
formity with the practice of other civilized countries from 
payment of duty all alcohol purchased by public educational 
institutions in this country for strictly .educational purposes. 

Proposed by-Me. MANINDRA NATH BANERJEE, 
iBengal.) 

Seconded by-OR. A. CHATTOPADHYAYA, (Bengal.) 

Resolution XI.-Appointment of Committee. 
This Conference appoints a Committee ol the following 

gentlemen to submit opinions on and offer suggestions in regard 
to the Co-operative Credit Societies' Bill, the Life Assurance 
Companies' Bill and the Provident Societies' Bill, now pending 
In the Imperial Legislative Council :-

The Honourable Mr. G. K. Gokbale. 
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the Honourable Sir Vithaldas D. Thackersey. 
The Honourable Mr. M. B. Dadabhoy. 
The Honourable Sir G. M. Chitnavis. 
The Honourable Rao Bahadur R. N. Mudholkar, 
Babu Surendra Nath Thakur. 
Proposed by-Ma. J. CHOWDHARI, (Bengal.) 
Seconded by-PANDIT GOKARAN NATH MISRA, 

(U. P.) 
Supported by-Ma. A. C. UKIL (Bengal.) 

Resolntion XIL-Previous Resolutions . 
This Conference confirms the resolutions passed in pre· 

vious Conferences :-

(1) calling upon the Government and the people (a) to 
encourage and help Indian ma,.ulacturers and (b) to foster and 
encourage the use of such manufactures ; 

(2) inviting the attention of capitalists in India to the 
urgent need of developing and fully utilising the mineral re· 
sources of the country and asking them to make organised 
efforts in that direction; 

(8) urging the special cia ims to consirleration of the Tex· 
tile and Sugar Industries; and praying for the repeal of the 
excise duty on Cotton goods ; 

(4) urging the desirability of the standardisation and uni· 
lication of weights and measures so as to remove the serious 
inconveniences caused to trad~ by th~ir multiplicity; 

(6) urging the Indian Universities to create faculties of 
Commerce, to institute degrees in Commerce and to affiliate 
Commercial Culleges which will prepare candidates lor such 
degrees, and recommending the establishment of a college of 
Commerce in each Provincial Capital, which should also pro· 
vide for tbe training ol teachers lor Commercial Schools in 
the molussil. 

Proposed by-MK. R.C. BONNERJEE, !Bengal). 
Seconded by-Ma. V. V. JOGIAH PANTULU, (Madras) 
Supported by-Ma. S. K. NAIR, (Madras). 
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Resolution XW.-OIIIoe Searel!ll. 
The Hon'ble Rao Bahadur R.N. Mudholkar be appoint• 

ed General Secrehry of the Industrial Conference for the next 
year, Mr. N. A. Dravid, Honorary Assistant Secretary and 
Mr. M. B. Sant, Assistant Secretary and this Conference 
appeals to the public lor a sum of Rs .. 6,000 to carry on the 
work of the Industrial Conference. 

This Conference deems it desirable that there should be 
a Standing Committee of this Conference appointed for each 
year to co· operate with the General Secretary in carrying on 
the work ol the Conference during the year and to advise on 
all such matters as the General Secretary may submit to them 
and that the following gentlemen do consti lute the Standing 
Committee for the year 1912 :-

Dr. Salish Chandra Banerjee, 
Mr. Hasan Imam, 
Rai Purnandu Narayan Sinha, 
Sir R. N. Mukerji, 
Mr. J. Chaudhari, 
Sir Vithaldas D. Thakersey, 
Mr. D. E. Wacha, 
Hon'ble Mr. Lalubhai Samaldas, 
Diwan Bahadur P. Rajaratnam Mudaliyar, 
Lala Harkishen La!, 
Mr. C. Y. Chiniamani, 
The Hon'ble Mr. M. B. Dadabhoy, 
Hon'ble Rao Bahadur R.N. Modholkar, General Secre• 

tary (Ex-officio). 
Proposed by-THE HON'BLE PANDIT MADAN 

M. MALAVIYA, (U. P.) 
Sec!Jnded by-RAO BHDR. R. G. MUNDLE; (Berar;) 

M. B. DADABHOY, 
Pr..ulenl, 

Se•enlh 1 ndian I nduslrial ConfermCe. 
R. N. MUDHOLKAR, 

G....,al Seaetary, 
llldia11 Industrial Cprtferenu. 



PROCEEDINGS 
OF THE 

Seventhlndian Industrial Conference. 
The Seventh Session of the Indian Industrial Conference 

was held in the Congress Panda!, Green Park at Calcutta on 
Friday, the 29th of December 1911, under the Presidentsbip 
of the Honorable Mr. M. B. Dadabhoy, C. I. E., Barrister-at·· 
Law, Nagpur. Thera was a fairly large and inOuential 
assemblage consisting of leading representatives from the 
various provinces of India. The Session was as successful as 
that of Allahabad· held laJt year. The following gentlemen 
were noticed among those present :-H. H. Shree Ram Bhunj 
Deo, Maharajah of Mourbhunj, Sir Rajendranath Mookerjee, 
C.I.E., Hon'ble Sir Gangadhar M. Chitnavis, Mr. A. Chow· 
dhuri, Mr. J. Chowdhury, Mr. P. Bruhl, Principal, C. E. College, 
Sibpur, Rao Babadur G. Shrinivas Rao, Babu Ambica Charan 
Muzumdar, Mr. Polak, Mr. Sydney Webb, The Hon'ble Mr. 
S. Sinha, The Hon'ble Mr. N. Subba Row Pantulu, The 
Honorable Mr. G. K. Gokhale, The Hon'ble Pandit Madan 
Mobun Malaviya, The Honorable Mr. Bhupendra Nath Basu, 
Mr. Yatindra Nath Chowdhury, Mr. B. Chakerburty, Rao 
Sahib M. Ram Rao, Mr. C. Y. Chintamani, Rao Bahadur 
V. R. Pandit, Mr. R. C. Bannerjee, The Honorable Mr. R. P. 
Karandikar, The Honorable Dewan Bahadur L. A. Govinda· 
raghava Aiyer and others. 

The proceedings were formally opened by H. H. Shree 
Ram Bhunj Deo, the Maharaja ol Mourbhunj, who as Chair
man of the Reception Committee of the Conference, delivered 
the following address in welcoming the delegates • 

.Maharaja- of .Monrbhooj. 

Before the proceedings commenced the Maharaja of 
Mourbhunj, Chairman of the Reception Committee, In 
\Yelcoming tbe delegates said that il was his most a~reeabl~ 
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pleasant task to accord a hearty welcome to the delegates and 
and visitors, who had assembled there from various parts of 
India. Their presence here emphasised the growing interest 
of the country in industrial enterprises and the importance 
which they attached to the Conference. Without the least 
fear of contradiction he might affirm that the Conference bad 
served a most useful purpose by bringing together leaders of 
thought and the pioneen of industry into a fold where they 
could exchange views and give each other the benefit of their 
experience in a friendly spirit. The special feature of this 
Conference was that all sections, classes and communities of 
the Indian public meet there on a common platform, actuated 
by one common purpose in an atmosphere of peace where 
the voice of dissension and strife could never be heard. This 
should be so, for the industrial problem was the problem of 
problems. In an age of scientific advancement, of keen com·· 
petition, in which the struggle tor existence was becoming 
harder day by day, the question of industrial advanc·ement 
must precede all other · questions. Upon it depended 
the livelihood of the great majority of the people 
and the wealth and prosperity of this country. They bad had 
during recent years an industrial awakening heralding 
increased industrial activities in all directions. There was 
no doubt that the matter was occupying the serious attention 
of the Government as well as of all thoughtful people in. this 
country. India bad its industries in the past and excelled in 
very many of them, it had its trade and commerce, both inland 
and sea-borne, it had its great cities and great highways. 
The circumstances prevailing then bad now completely chang· 
ed. It could no longer bad an isolated and seH-suflicient life. 
India was now a member of th<> international community and 
must take its share in the strife of commercial competition. 

The standards and methods of the west must be adopted 
and assimilated. That is what he-interpreted to be the mean· 
ing of their industrial problem. In the west the subject of 
industry along with economics bad developed into a science 
~nd general laws bad been deduced which were of u'liver!HII 
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application, but it did not necessarily mean that all industri~l 
organisations must follow the same lines. The geographical 
position of a country, its physicalfelturea and natural re· 
sources, its population and climate, the physical and intellec· 
tnal developments of its people and the stage of civilization at• 
tained by them must be considered first. 

Election of the President. 
Sir Rajendra Nath Mookerjee in propo•ing that the Hon. 

Mr. Dada bhoy be elected as President of the Conference 
said that Mr. Dadabhoy although a member of the Imperial 
Legislative Council did not devote all his time for the purpose 
of making law. He had devoted a quarter portion of his 
time to the development of Indian industry. He was himself 
connected with a spinning and weaving mill as well as mining 
industry and in thus conducting his business he bad acquired 
much practical knowledge of these industries in detail and bad 
thus become a practical man who could give them advice 
on industrial questi<?nS. The Government had recognised 
his valuable services both in the Council as well as in the 
development of Indian indigenous industries by appointine 
him a Companion of the most eminent Order of the Indian 
Empire this year and that be had the good fortune of receiving 
that honor at the bands of His Imperial Majesty. The speaker 
was therefore sure that the election of Mr. Dadabhoy would 
be carried by acclamation. 

The motion on being seconded by !he Hon. Babu Bhu· 
pendra Nalh Basu, was carried unanimously. 

The Honourable Mr. M. B. Dadabhoy, C. I. E., Barrister
at-Law, Nag pur, took the chair amid loud cheers and delivered 
the following address:-

Presldentlal address. 
The following is the text of the address delivered by 

the Honorable Mr. M. B. Dadabboy, C. I. E., Bu-at·Law, 
Nagpur:-

Gentlemen,-1 thank you most sincerely lor this high 
honour, specially for the very kind receftion you have giveq 

II 
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to my election/ To preside at the Industrial Conference is 
a privilege I value, and if I have any title to it, it must be 
through my past bumble work in the line. · Industries have 
always had a fascination for me, and I have through Iii~ 

taken a keen interest in the industrial development of the 
country. 

Neeci for Industrial Denlopment. 

Gentlemen,-I place the industrial regeneration ofJndia 
above all other Indian problems in importance ; 'it opens np 
auroral visions of a 'happy and prosperous· ftiture,-of the 
revival 'of the Glorious Ind of the past': Political power, 
according to the teachings of history, is handmaid to 'indus
trial suc.:e~s; and value as I do tlie political advancement 
of my countrymen, I cannot but feel that the greatest block 
to it is their present industrial prostration. A. country noto· 
rious for lack of initiative and enterprise, dependent upon 
foreign soppiy for the everyday requirements of life, with 
sources of living narrow, circumscribed and restricted;- it 
would be a wonder if the people were not held in political 
subordination. Political servitude follows commercial and 
industrial servitude as sure as night' the day. It is almost a 
Natural law, rigorous, unrelenting and unsparing in its opera· 
tion. · Revival of the Indian industries, therefore, offers the 
most productive and promising field for tbe labours of the 
patriot and the statesman. We must go to the root of the 
evil, and treat the disease at its source; the pathological 
conditions must be removed. The pangs of hunger must be 
satisfied, and all experience shews industry and commerce 
provide the most effective means. 

Gonrnment and Popular interests ldentloe.I. 
In this matter fortunately the interests of the people and 

the Government ought to be and are identical, the objective 
is the same. It is a:; much to the interest of Government to 
promote industrial activity as for the people to develop il 
The llishest statecraft, the wisest policy suggests an" enjoins 



encouragement by all possible means of indigenous industries 
as the first duty of all well-regulated Governments. Much is 
made of the present 

Indian Unrest. 
.. '•'! 

It would be wrong to ignore it; it will be equally ·wrong to 
ascribe the whole to a mere yearning on the part oHhe people 
for political power, or to the impulse and the gospel of hope 
which Japan has imparted to Asia. These are potent factors
active, pregnant, contributory causes. There are other powerful 
causes at work. The poverty of tbe people, absence of careers 
for the million, contraction of the productive sources of wealth, 
unequal competition, absence of commercial facilities and 
fiscal autonomy, and above all, the general, albeit unfortunate, 
belief that the advancement of British Industrial interests 
forms tbe animating principle of British Indian Rule ;-tbese 
felt, perceived, and realised by the people more and more 
with the spread of education and increasing knowledge of 
other countries, swell the volume of discontent, and give point 
and shade to it. "The rebellions of the belly are the worst," 
and" the surest way to prevent seditions is to take away the 
matter of tbem" which is "want Jnd proverty in the estate." 
This is an eternal verity the force of which does not suffer by 
age. Lord Bacon's dictum is as true to-day as when he first 
enunciated it. 

ReviYBJ. of the industries best antidote. 

The industrial revival of India is an object worthy of 
pursuit by the Government and the people alike. Govern· 
ment, if it is to be beneficial and permanent and to fulfil its 
higb mission of advancing human progress, Diust encour• 
age it ; tbe people, if they are to live comfortably and to 
take a· place among civilised nations, must Campau it 
by every legitimate means in their power. The con· 
ditions of modern life are inconsistent with the primitive 
ways of living of the past ; we must be abreast of the 
time&• AD progressive nations are becoming manula~ 
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torers ; in India ~lone the movement has been tbe 
other way. Indian manufactures, once the glories of the 
East, have practically disappeared, and those that are not ex
tinct lack vitality. Vitality in industry is inseparably associat
ed with progress,-progress in design and process; absence of 
this progress is demonstrative of loss of vitality, stagnation and 
decline. There is no stationary point of perfection in manufac
ture ; the scope of improvement is practically unlimited. 
Besides, tastes vary and are · everchanging, and vigour in 
industry is indicated by its capacity of adapti"g itself to the 
market. Very few Indian manufactures shew signs of this 
vigorous vitality. The great aim of the Industrial Conference 
ought to be and is tb: infusion of new life into such industries, 
as are not dead, the resuscitation of such as are dead but 
are useful under present conditions, and introduction of 
new industries. Success in the work will remove poverty 
aud will provide cueer for the million. The be altby atmos· 
phere of industrialism is destructive of sedition ; art, industry 
and commerce are inc~mpatible with turbulence ; !bey can· 
not co-exist with disorder, and grow best in peace ; a vigorous 
Industrial India will have no room for the anarchist, and will 
contain germs of social and political progres• that are bound 
.to fructifyunder tbe beneficent influence of England. 

Hopeful Conditions. 

Gentlemen,-This Conference has a special significance, 
meeting aS it does on the bank of the sacred Bbagirathi,
ballowed with associations of resuscitation, spiritual benefit 
and advancement, full als9 of the hubbub and bustle of a go
ahead material civilisation suggestive of the West,-its waters 
crowded with shipping stuffed with valuable mercband ise,
its banks studded for miles with mills and factories, ware
houses and entrepots, standing majestically against a horizon 
aable witb industrial exhalations,-io a City tbe home of the 
s,.,.d<li,tbe nursery of philosophy and thought,-and synchro 
· nising with the historic Visit of the most sympathetic and 
progressive of Sovereigns which has stirred to its inmost 
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depths tbe great heart of the nation and bas provided a power
ful stimulus to its hopes and aspirations, its activity and enter
prise. There is reason for hope in the conditions under 
which we meeL Industrialism is the talk of the hour. Signs 
of an increased interest in indigenous industries are visible in 
the country. There is a genuine desire today among the 
people to take to industry and commerce in preference to 
service. Conservatism is wearing down ; improved methods 
of manufacture are adopted ; Indian goods find increased 

,_!!ale at home; and what is more important, hopeful and 
~heJpruNhan any, the artistic taste of the nation has been 

restored. 

National reversion to Indian Art. 

In 1901 a shrewd observer complained.-

" Ever since the dawn of history, Iotdia has been known 
as the nursery of art. The painful fact must be admitted, that 
whatever the cause may be, since our rule has been establish
ed, the old art of India has been alonost killed ; the taste of 
the people, formerly led into safe paths by the traditions of 
Indian handicraftsmen, has been changed and corrupted. 
We corrupt the artistic sentim<nt of the people, and by so 
doing cause the ruin of the ancient handicrafts-" 

Things have changed with mighty striJes since then ; a 
wholesome change has come over the spirit of the people's 
dreams. Corruption of the national taste, howeveo·, is not the 
only cause of the ruin of the ~lorious Indian haniicralts. Mr. 
Wilson observed, the British manufacturer " employed the 
arm of political injustice to keep down and ullimately strangle 
a competitor with whom he could not have contended on 
equal terms." 

But an examination- of the iodu~Jtrial and commercial 
policy of the early British Government is fruitless work ex· 
cept for suggestions for undoing the past, and revivifying the 
industries. Such inquiry causes a bitterness which does good 
to nobody. It is enough for our present purposes that the 
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t>resent day Government is sincerely anxious ~o adva~ce the 
material and industrial interests of the nallon. S1multa· 
neously with this change in the spirit of the administration 
the people have developed an active sympathy and fondness 
for the ancient hereditary art of India. This swinging back 
of the pendulum carries in it a hope for the. future. 

Requisites of Industrial DeYelopment. 
Enterprise premised, four conditions are absolutely 

nece•sary for industrial success,-sufficiency of fluid capital, 
skill, labour and market Deficiency in any one of· .these is 
destructive of industrial success. Enterprise alone can do 
nothing. The best mental equipment and the greatest skill 
with plenty of labour are likewise unavailing without capital 
and demand. Success in industry is dependent upon the 
combination and co-existence of all these. Now, in. India 
some of these are absent, or are inadequate. 

t. capital. 
In the first place, capital is the great n~ed 

dustries. 

Hoarded wealth-exaggerated. 

of Indian in-

It is the fashion with a class of public meu to assume the 
existence in India of a large hoarded wealth. It is estimated 
that so much as £550,000,000 is lying idle in the hands of the 
people. Knowing as I do the country, I cannot subscribe to 
this theory. As a matter of fact, the lot of the poor is one of 
hard existence. They cannot save anything. It may very 
well be that the s:nall savings of the poorer middle classes 
are secreted for safety, but the total amount cannot be large; 
The recurrence of famines and the famine mortality prove 
this. It is significant that lhe poorer middle classes are the 
greatest sufferers from famines. The increasing village debt 
also is destructive of this theory of hoarded wealth. A mass 
'of official literature deals with thisindehtedness and the rapa
city of the .IOID<ar. Were it not for this alarming indebted-



ness Government would not have been so anxious for the 
development of Co-operative Credit Societies, and for the 
enactment of relief and restrictive land legislation. These 
facts and others of a more or less convincing nature point 
to the conclusion that there is little hoarded wealth in the 
country to count upon for any effective scheme of industrial 
regeneration. But supposing for the sake of argument that 
there is some cash in the hands of the villager, it cannot be 
set free immediately for remunerative employment. The con· 
dilions of Indian society do not foster and encourage a spirit 
of reckless speculation. Prudence will always counsel the 
maintenance of a small reserve in the village household. ' It 
wouiJ have been a matter lor congratulation if there had 
been plenty of this reserve in India, and the reserve was a 
common feature of village life. Even if, therefore, there be 
any money in rural India, it, at any rate, any appreciable 
portion of it, cannot and should not be converted into liquid 
capital for working the industries. 

Defloienoy or Indian Capital. 

The ugly truth confronts us that India is sadly wanting 
in capibl, capital in the hands of the classes that are likely to 
invest it on industrial and commercial ventures. "The boarded 
wealth" apart, there is hardly much money in the bands of 
the upper middle classes-money that would Bow into indus· 

.trial channels or be otherwise reproductively employed. Cri· 
tics who have a laugh at the expense of the shy Indian capi· 
lalist fail to take note of the seriou1 obstacles to accumulation 
of capital in India, as also the fact that the possession of large 

·cash mainly creates enterprise and boldness in busines5. The 
Japanese had as much timidity 60 years ago as the Indians, 

. but they have now developed an enterprise which is as 
remarkable for its boldnes.• as lor its success. The history of 
the industrial development of Japan has lessons both for the 
people and the Government of. this conn try. But to return 
to the subject of accumulation. Here I can only touch upon 

:the chief obstacles without attempting a detailed eza~nination. 



Obstaoles to accumulation. 
Agricclture, now at least, forms the basis of India's 

wealth, and that is heavily taxed. To add to the difficulty, 
there is an element of uncertainty in the land tax which 
discourages improvement. Except in a comparatively small 

. area, the revenue assessment is liable to periodical revision; 
and much as this method of taxation is objectionable a 
Fiori, experience shews its operation is even more so by 
reason of the shortsightednes• and zeal of the Settlement 
Department. Time was when the malguzar was the never· 
failing village capitalist and the powerful patron of the 
village industries. But now with his attenuated income 
he has to share with the rest of the people the heavy 
burdens of a costly administration. 11 he bad .· any 
vitality left in him still, that is successfully stamped out of 
him by the operation of an out-of-date and ruinous law of 
succession. The Indian Law of Succession-Hindu and 
Mahomedan alike -has the greatest disintegrating and 
deleterious inftuence upon Indian society, and consequently 
upon Indian capital. Whatever its utility in the past in a 
aociety organised npon clanni<h principles, it is now working 
ruin in numerous homes, and makes any large accumulation 
of wealth impossible. The family capital, as soon as .it 
reaches the point when it can be increased with the greatest 
advantage undergoes a process of disintegration which reduc· 
es the participators to actual poverty, or at least throws them 
back to the original position when they have to start accumu· 
lation anew. This process goes on seesaw fashion to the 
detriment of industry and commerce. Nothing is more 
~ertain 1in finance than that reduplication and growth of 
capital proj!ress successfully and quickly after accumulation 
has reached a decent point. Tho joint family system, again, 
develop though it might some moral qualities in Mao, is pro• 
ductive of idleness and want of foresight, thrift and resource
fulness among the mass of the people. The conditions of 
Indian society thus offer the least encouragement to accoma
lation ol capital. And it is con~vable that they could not 
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have existed uninterruptedly for years without producing their 
normal result of small means and tenuity of capital. Thus it 
is thatthe total capital in the country is insufficient for any 
.Jiuge and comprehensive schem.e of industrial regeneration. 

Fore!gu Capital. 

For years to come, therefore, we must look to foreign 
'markets for the reqlSisite capital, and for more reasons than 
one the London Market offers the greatest attraction. 
London rules the World's finance, so to speak, and India 
should nave under normal conditions special facilities for 
raiSing loans there. Government guarantee would secure 
almost any amount of capital to Industrial India. That the 
Indian manufacturer and the Indian trader can legitimately 
claim at the hands of Government and which, if it is to exist 
for the people, it cannot justly refuse. II is not that Govern· 
ment does not rai;e loans in England; on the contrary, it 
does that at times csn a pretty liberal scale for the financing 
of its railway and irrigation projects, and for making up the 
deficit in the Indian Budget. But the wrong thing about 
the present system is that it does not benefit the people of 
the country, except indirectly and io so far as the railways 
and the irrigation works throw open to them a few petty 
appointments and facilitate transport and encourage 
'production. 

Wanted as loan. 
' Whallndia wants today for industrial expansion and pro• 

gress is abondance of foreign capital, not wholly to be em
ployed by foreign manufacturers, miners and merchants for 
their own profit and the enrichment of their own countries, 
but as loan for application to the various industries by Indians 
themselves. The Government of India alone can secure to 
the country foreign capital on these conditions; but constilut· 
ed as it is and limited as it< powers are, it is perhaps an idle 
hope that it will immediately work out the ide.~ to its logical 
.consequences. 

ttl 
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India's right to buy up foreign oonoerns. 
But the suggestion made by my H:on'ble friend Sir 

Vithaldas ·rhackersey from this platform that a percentage of 
shares in companies floated by foreign capitalists should be 
reserved lor Indians, is certainly not extravagant. This 
:modicum of justice the people Jemand from Government. I 
would go further : In my humble opinion the people should 
.have the option and the right of buying up the existing indus· 
trial concerns owned and managed by European capitalists on 
terms and conditions tbat might be settled by Government. It 
is practically impossible for the Indian, with his slender 
resources and lack of expert knowledge, to compete success
fully with the foreign capitalist with his unlimited resources 
and his superior and up-to-date knowledge of science and 
trade conditions. The competition is fatally unequal, and 
Government will do real and lasting good to the country. by 
equalising it. 

Indian Ca.pltal.-Reproduotlve employment. 

But while foreign capital must me imported in abundance 
.for financing the industries, there is no earthly reason why 
the bulk of the capital that there is in the country should not 
be immediately available for the purpose. The petty savings 
of the middle classes apart, there is undoubtedly some cash in 
the hands of the Indian aristocracy and the numerous endow
ed temples. The law of primogeniture governs the families of 
the nobility, and all report testifies to the existence of fairly 
large accumulations in their hands. The accumulations in 
the noted shrines are equally decent. The big zamindar too,. 
especially iri the permanently-settled area, is not without a 
lew lacs. It is a matter of infinite regret, nay of shame, that 
this cash is not available for industrial purposes. The com· 
plaint everywhere is want of capital, and many a good and 
promising concern has collapsed for want of financial support, 
and numerous other companies, inaugurated under excellent 
auspices and under the impetus of the S1114deshi movement, 
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working well at the inception, ~re now from the same cause 
i" a more or less languid condition, miserably lacking vitality. 
It is discreditable to the nation that the requisite capital for 
.wo,rking even small r:oncerns should not be found. It is all very 
-well for us to lecture Government upon its duties in industrial 
matters, but we must do onr part. To claim Government 
assistance and not tq do what we can to help ourselves, is 
sur.e to launch us into a position ineffably ridiculous and 
contemptible, besides creating Juspicions about our earnest• 
ness of purpose and even our bona fides. Educated Indians 
have so far supported the small concerns, but by themselve$ 
they cannot lind much capital. 'rhe territorial magnaies an~ 
the bankers, the poly capitalist~ in the country, must. cor 
operate. The object should b: to attr•ct some of tbeir 
CliPital.into the business. But it seems they are, as a class, 
:n~t amenable to ordinary in8uence ; they are not· o'.oved by 
Jarge or novefideas; they require other spurs than ·national· 
~sm and patriotism to move them to action. · Government 
help is especially valuable in dealing with them. As often a~ 
.not, a significant nod from Government will go a great' way. 
The Khan of Kbelat's action in investing his hoard in ~% 
Government Stocks when Sir James Westland Boated the loan 
~perimentally in 1898, points to ;10 unmistakable moral.'· .A 
judicious distribution of honours among persons engaged in 
r:ommerce and industry will also have a wholesome cffei:t. 
~clive suasion by' local officers should be even more fruitful 
of result. But Government guarantee within reasonable limi~ 
to Indian concerns and periodical audit of accounts should 
provide the most effective cure for the proverbial shyness and 
immobility of Indian capital. Loans can also be advanced by 
Government to promising concerns with advantage. The 
,relief suggested by Messrs. A. Chatterji and J. N. Gupta in 
respect of provincial concerns should be systematised, and 
should form a part of the industrial policy of the Government 
.of India, instead of being the r<sult of the individual effor~s 
'of sympathetic officers. · · 



Indian Banks. 
Then Indian banks, owned and worked by Indians, are a 

necessity for industrial success. We must have a network of 
them. Fortunately, there are fewer difficulties in this line. 
The Indian capitalist is by instinct and training a banker ; 
banking is to him an accustomed art. He bas only to be 
persuaded to operate in conjunction with others through 'Joint 
Stock Companies instead of individually. Large banks' with 
limited liability command public confidence, and are sure to 
attract the savings of the people as-deposits. This is the· age 
of Join,! Stock banking. Development of the system must be 
highly beneficial to India. There bas been a healthy activity 
in this direction of late. Far greater activity is needed.-: 

l Skill-Expert Knowledge. . ., · 
. . Equally-important with sufficiency of capital is the diffu: 
sion of expert and up to date industrial knowledge among 
the people. Unfortunately some misconception exists on this 
point. There is a tendency among some people to regard all 
technical knowledge except that of handling machinery as 
useless, causing the unprofitable controversy about the rela
tive utility of factory industry and cottage industry which gain 
in keenness over the cotton industry. Nothing can be wider 
of the truth than the proposition that expert knowledge is 
Co-extensive with knowledge of machinery and industrials kill 
consists only of skill in handling modern scientific and 
_mechanical appliances. Manual skill, for productive and 
remunerative purposes, is as valuable a. natio~al assel as 
the best and · most elaborate mechanical knowledge. - It 
!~proved by the survival of ma_ny ancient handicrafts tbrou·gh 
revolutions in industrial arts created by the invention and 
improvement of machinery._ The handjoom industry is (:llief 
among these. Not_)Yithstanding its primitive methods, it i.a5 
not only existed through centuries, but is: today a powerfUl 
competitor of poweriO?m industry, producing, according ·to 
the statistics available, almost double the quantity of cloth 
produced by all the mills of India. lf expert· knowledge 
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meant the exclusion of conventional training and education 
:of the Indian artisan, !be splendid skill inherited by him from 
generations of skilful manipulators would be wholly lost to 
tbe nation. Tbat is a view neither sensible nor profitable. 
lndian artwork is still appreciated and valued, only not so 
much within the country as outside it, though of late there 
bas been a healthy resilience in the national taste. Even in 
Europe there is a tendency to revert to band industry, and the 
improved bandloom is gaining in popularity. The scope and 
object of a well-devised system of technical education should 
therefore be to utilise and improve the inherited skill of the 
Indian artisan, to stimulate increased production by the intro
duction of improved labour-saving appliances, to train the peo
ple in mechanics and mill management, and to disseminate 
such industrial knowledge as would divert the trained activity 
of the_ nation into new and profitable industrial channels. 

In the course of an industrial survey Mr. A. Chatterji bas 
noticed a regrettable decline in design in most of the indus· 
trial products of the United Prolinces. But the alarming 
feature about it is that it is not endemic. It is noticeable 
throughout India. Generally speaking, the present-day Indian 
artworker lacks initiative and originality. Schools of design at 
selected centres, suggested by Mr. Cbatterji, should be very 
helpful. Technical institutes and industrial schools must 
likewise be started all over toe country. Workshop appren· 
ticehood, favoured by Mr. Cu•nming, will be specially valuable, 
providing as it will the practical knowledge which India lacks 
so much. These various agencies will supply to the country 
considerable technical knowledge. But a comprehensive 
scheme of technical education must provide for the establub
ment at suitable centres of ·Technological Colleges and 
Research Institutes lor the impartation of thorough train· 
ing in the higher branches of industrial science. Careful 
training in lhe complex details of the industrial arts is useful 
for the mass it is tru<;, but for proper industrial development 
we must have a class of men well· grounded in the highest 
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scientific knowledge who will be able to give a healthy direc
tion to the industrial activity of the nation. Well·equipped 
Technological Colleges and Research Institutes serve a very 
useful purpose in training up such men. In ~ vast coun:ry 
like India with its teeming millions one or two colleges can 
do litrle. There must be a number of them to work .any 
appreciable good. The Government of India, I thankfully 
acknowledge, is alive to the impedance of the subject, but 
seems somehow to hesitate to take a bold step forward i. it 
wants to leave the matter to the discretion of the Provincial 
Governments, This is wrong on principle ; it reverses 
the order in which progress is attained in India. The im· 
pulse, the primutn mobile must come from \he .Supreme 
Government, and the function of Local Governments ought to 
be to adapt the scheme to local needs. Thanks to the 
efforts of Sir John Hewett, there will be a Technological 
Institute at the great industrial centre, Cawnpur. As for 
Research Institutes, with the exception of the one owing its 
origin to the public spirit and munificepce of the la<e Mr._ Tala, 
there are none in India. 'Government has a clear duty in the 
matter. The technical scholarships initiated by Government, 
for training in Europe and America, doubtless supply a real 
want. They are very necessary under existing conditions. I 
wish with all my heart they were multiplied. But we must 
not blink the fact that the education of a nation must proceed 
within the country. Thought and knowledge should be 
imparted, but they must also grow from within. 

Demonstration fa.rms, fa.otories a.nd tours. 
The institutions suggested above, again, should be 

largely supplemented by demonstration farms a1_1d 
factories and demonstration lectures by peripatetic 
instructors. The excellent results attending the efforts 
of the National Fund and Industrial Association . of 
Madras lor the improvement of the local bandloom _ in• 
dustry by demonstration by touring agents at diflerent centres 
of the working of improvetl haodlooms, should be suggestive 
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of si!Jiilar action for the improvement of the other industries, 
and the introduction ani p~pularisation of improve I methods. 
Such lectures, to my mind, are more valuable, and provide 
more effective means of industrial education than even indus· 
trial schools. Improve:i machinery an·J ap,1liances, if port 
able, are easily popularised in this 'flay. Leaflets in easy ver· 
nacular, setting forth the uses and adv•otage•, the working 
expenses, the method of working, the productive power, etc., 
of heavier plant, should be distributed freely among the 
people; They have a nluable educative influence, and any 
system of industrial education, to be effective and popular, 
should provide for them. The cost, even if large, should be 
incurred in the industrial interest of the people. It will prove 
reproductive in the long run. Then again what German 
manufacturers of synthetic dyes bave done to popularise them 
in India by· means of their laboratory at Sural, should be 
possible mutatis rnulandis for manufacturers of improved 
machinery to do. 

Exhibitions. 

Exhibitions have a usefulness all their own, but their utility 
can be considerably increased by exhibiting in them the 
improved processes of Western manufacture, alongside of 
home made articles. Indigenous methods of manufacture of 
the different provinces have much in common, and do not 
provide a productive source of inspiration. It is to the We!!l 
and the Far East that we must look for fresh ideas and fresh 
impulse. Indian artisans are by general coAsent an intelligent 
body, ready to imbibe and adopt new ideas. There is large 
room for this sort of improvement The weaving of Ka•i silk, 
for instance, is a profitable and growing industry; but what 
is per hap• a discoufdging feature of the busineS! is !bat the 
whole of the yarn required is Imported into the country 
from Europe. Italy is the chief manufacturing aAd ezport· 
ing centre. Yet we have the materials in fair abundance. 
The materials used io tbe manufacture of 11schappe" 
Qf tbe yarn are waste sill! and dama~ed cucooi!L 4 
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large export trade in them from India exists, the lnnual 
amount of waste silk exported alone being about 800 tons. 
There is no reason why this large material should not be spun 
into yarn here. Messrs. Parker, Sumner & Co., of Milan, are 
reported to be willing to help the Indian manufacturer with 1 

detailed information and advice. They should be invited to 
set up at a convenient cenlre a demonstration factory, the 
Government paying th•expenses, and to exhibit the process at 
the annual exhibitions at the expense of the Exhibition Com
mittees. In this way more life could be infused into the 
exhibitions, and their educative value could be enhanced. 

Primary Education necessary, 
But no system of technical education cau be either complete 

or profitable which seeks to imparl only special knowleJge to 
the neglect of general education. We must bave Primary Edu· 
cation all over the continent to derive the fullest benefit from 
Technical Education. Primary Education is as mordant or 
grounding. It helps the later artistic finish. And in a coun· 
try like lnJia such education, to be effective, should be free 
and gradually compulsory. 

Public co-operation, 
The programme detailed above is perhaps a little ambiti· 

ous, and it may not be possible lor Government to undertake 
such an elaborate scheme forthwith ; but we ought gradually 
to work up to it. In thi• connectioa our humble and grateful 
thanks are due to His Imperial Majesty the King-Emperor for 
the munificent grant of fifty lacs of rupees for the support of 
education. A large portion of this amount will necessarily be 
spent on Primuy Education, and some on Technical Edu· 
cation. His Royal pleasure and intelligent solicitude for the 
peace, contentment and welfare of his Indian subjects have 
placed funds at our disposal which, with judicious dis· 
tribution, will materially help our cause, and cannot 
fail to be appreciated. The announcement that the 
.grant will b: expansive is an additional hopeful circum-
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stan"". But in the matter of national education the 
efforts of Government should be supplemented by those of 
the public. Here at least there is field for conjoint action and 
for whole· hearted co-operation between Government and the 
people. This Industrial Conference too ought to do its part 
of the work and to contribute its mite. The rich cannot put 
their wealth to nobler use than by spending it for tho support 
of education. In all advanced countries private charity does 
a deal for public education. The example can be followed 
here with profiL I am glad the Indian public have begun to 
realise their duty, and institutions of the right sort have como 
into existence. The Victoria Jubilee Institute of Born bay, th11 
Bengal Technical Institute, and the Calcutta Association lor 
the Advancement of Scientific and Technical Education are, 
each in its own sphere of action, doing excellent work. But 
the field is large ; the workers few. 

8. Labour Supply, 
The third requisite of industrial development is supply of 

labour. India is still supposed to be the land of cheap and 
plentiful labour. Modern conditions prove the unsoundne• 
of both the theories. Labour is, in point of fact, neither cheap 
nor sufficient in India. It is getting scarce everyday, and 
all industries suffer more or less from want of a regnlar and 
copious supply, Plague and malaria have made havoc among 
the labouring population. The supply is diminished. Rural 
areas have suffered most with the result that agriculture is 
somewhat neglected and the village industries are in a state of 
chronic decadence. The difficulty is accentuated by a gene
ral movement of the labouring classes to large towns. In urban 
areas too factory labour supply is anything but satisfactory, 
being uncertain and the volume varying with the season& 
Wages is apparently low, bot judged by it• efficiency and pro
ductive capacity, Indian labour is really very dear. Tbe 
Indian labourer has a weak physique, is incapable, from 
habit as much as from want of stamina, of sustained effort, 
and is devoid of a sense of duty and responsibility. 

IV 
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He takes but a languid interest in the work, and is indilierent 
to the interests of his employer. These circumstances 
invest the labour problem in. India with as much serious• 
ness and difficulty as in the·most advanced countries of the 
West. Some of the evils are remediable, arising from poverty 
and ignorance. I have lively hopes that free and compul· 
sory Primary Education will improve the character of the 
masses, and will instil in them a healthy sense of duly · an<l 
ambition. · ' · · '· · 

The supply can be improved by· slopping' oversea emi• 
gralion and encouraging inland emigration by' substantial in· 
ducements. In view of the exclusive temper of tbe Colonies, 
the Indian settler abroad is a veritable anomaly; ·The Indian 
is not wanted by white colonists except as i cooly;' The anti· 
Indian prejudice appears to be spreading. It iS better, there" 
fore, the Indian emigrant should return to the motherland, 
and help in the upbuilding of its industries. It is far better, 
far more dignified to sweat at home Umn to drudge ~broad. 
The people might themselves refuse to go to. distant and in· 
hospitable lands. It is within their power. 

Then for the encouragement of labour and to facilitate free 
movement, compulsory legislation like the ~a~ Labour Law 
ought to be repealed. It is demoralising to a degree, and checks 
the free movement of labourers by creating suspicions in their 
minds about the good faith of the employers. Coercive legis
lation redounds upon the tone Qf the market, This is a 
general proposition which from all experience is applicable 
to the labour market and the general market alike. · Govern
ment, I hope, will benefit the general industry of the country 
by restoring normal conditions to the labour market. Tbe 
existing arrangement is neither moral nor prudent. It is 
economically unsound. Monopolies are injurious to indust-
rial development. . 

Tbe freer introduction of labonr·saving appliances for 
working the various industries, agriculture included will also 
materially help the solution of the labour problem. ' 
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I. Market-Home and Foreign, 
Expansion of the sale of Indian manufactures comes 

next in order in a scheme of industrial regeneration. 
The worst feature of the present industrial condition 
is that the country is becoming too much of a pro
ducer of raw materials lor foreign mills, and the dump· 
ing ground for foreign manufactures, sometimes cheap, 
inartistic and worthless imitations of Indian art products. 
In 1813, before the Parliamentary Committee of Enquiry, Sir 
Thomas Munro ascribed "the excellence of their own manu• 
factures" as one of the potent causes which prevented a large 
use of European goods hy Indians. He himself bad used an 
Indian shawl for seven years, and the long use bad not made 
any difference in it. He further said: " I have never seen a 
European shawl that I would use, even if it were given to mo 
as a present." Times have changed, and this Brummagem 
shawl which Munro condemned is now largely in use in this 
country, to the partial exclusion of the fine Indian shawl. 
This process of supersession is general and in certain respects 
complete. The result is, India has come to produce oaly raw 
materials, and to send them out of the country to be imported 
as manufactures. Even the most valuable fertilisers leave 
her shores. In an industrially and normally developed 
Iudia this process must be reversed. Tbe raw produce mu•t 
be converted into manufactures here in India, and the surplus 
products of Indian factories sold abroad. It is the conditions 
favourable to the sale of our manufactures that demand 
examination. 

(ll). Home Market-Favourable Conditions. 
These conditions naturally fall within two groups as 

affecting the home market and the foreign market. 

(a) ll Protective Tariff. 
Pre-eminent among the former class is a protective 

tariff. Experience shews that protection i• absolutely nee.,... 
sary for the development of the infant industries of a country. 
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That is the lesson of history. England had prohibitive import 
duties in the past ; Indian imports were kept out by positive 
.prohibition. Mr. Wilson, in his Continuation of Mill's Hi516ry 
of Brituh India, observed :-

" It is also a melancholy instance of the wrong done 
to India by the country on which she has become dependent 
It was stated in evidence (in 1818) that the cotton and silk 
goods of India up. to the period could be sold lor a profit in 
the British market at a price from 50 to 60 per cent lower 
than those fabricated in England. It consequently became 
necessary to protect the latter by duties of 70 and 80 per cent 
on ·their value, or by posiliw: prohibition. Had Ibis not ·been 
the cas•, bad not such prohibitory duties and decrees existed; 
the mills of Paisley and Manchester wcinld have been stopped 
at their outset, and could scarcely have been again set in 
motion, even by the power of steam. They were erected by 
the sacrifice of the Indian manufactures." · 

In 1828 Henry St George Tucker, Director of the East 
India Company, referred to the protective tariff England had 
adopted against her principal and powerful competitor, 
India. Sir Guildford Molesworth, in his illuminative paper 
in this Conference, bas demonstrated how the industrial 
expansion of England has been due to protection. According 
to Mr. Carnegie, the marvellous industrial progress of the 
United Stales of America is the result of a policy of stri~t 
protection. Germany formerly kept open door for foreign 
exports. The maker of Modern Germany, Prince Bismark, 
reversed the commercial policy with results that have power
fully shaken the economic creed ol England, and have 
. roused in her a distinctly protective feeling " to save for her· 
self at least the English market." Bismark pleaded :-

" Let us close our doors awhile, and secure for German 
workers the German markets which hitherto the foreigners 

"have exploited with convenience. The abstract doctrines of 
·science inBuence me not at all ; I form· my irerdicl: on the 
·teachings of experience. I see that the Protectionist countries 
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are prospering, and that the countries whi<h practise Free 
Trade are· decaying. Even mighty England is gradually 
returning to Protection, and will in a few years' time revert 
to it altogether, in order to save for herself at least tbe 
English market. Since we lowered our tariffs, we bave, in 
my opinion, been a prey to consumption. We have been 
bleeding to death. n 

Industrial Germany proves the wisdom of Bismark's 
policy. His prophecy about England promises to prove true. 
There is a strong body of opinion in England in favour of 
protection, That India stands in urgent need of protecboo 
in the present undeveloped state of her industri..a, bas impres· 
sed higb authorities. More tban a quarter of a century ago 
Sir Lepel Griffin pleade<l for protection. to India. Sir Guild· 
ford Molesworth put tbe case for India in a nutshell. 

" India requires protection from England as well as from 
foreign countries." 

Other distinguished Anglo·lndiao administrators, with 
their knowledge of the country, have from lime to time advo
cated protection for it. But perhaps the clear and strong 
opinions lately expressed on the subject by Lord Minto and 
Sir Edward Baker, speaking with full consciousness of tbe 
responsibilities of their position, stand unique for freshness 
and interest. His interviewer, Mr. Carpenter, the American 
journalist, said last year, Lord Minto favoured a protective 
tariff for India, and Sir Edward Baker w•s reported to bave 
said:-

k I would give them (Indians) a protective tariff. J 
would encourage the establishment of factories and favour 
them in every way as to tbe making of goods in India 
in competition wilb those of Europe, Japan and other 
parts of tbe world. What India needs is industrial develop
ment, and a protective tariff would bring that about. 
As it is, we are tied op by the manufacturing industries 
of Gr.,at. Britain. We can levy no duties to speak ol. upon 
our -own imports of coltons. We once bad ~ tariff of 



li per cent., but tbe Manchester millmen objected, saying that 
it ruined their trade. They demanded that an excise duty be 
added to equalise our competition, and the result was tbat thP, 
duty was reduced to Si per ce~l, tbat amount being levied 
on all goods in India. Do you wonder that the natives object 
to this 1 A protective tariff .vould foster our industries and we 
could in time build up a mighty industrial empire." 

And Sir Edward Baker is one of the highest authorities 
on Indian finance. After retirement Lord Minto gave candid 
and slrong expression to his views at the Central Asian 
Dinner in May lasl-

" He also urged the necessity for protection of industries 
upon the development of which the future of India very 
largely depended. He cited the case of Canada which had 
become strong by the artificial aid given to industries ••• 
Without something like tariff reform he failed to see how 
great industries could be created. He felt so strongly upon 
this'qnestion because he had the welfare of India at heart." 

The London Tir11es, commenting on the speech
1 

observed 
tbat Lord Minto had made a pronouncement on the protec· 
lion of Indian industries of the first importance, and few 
who were in touch with recent developments in · Indian 
opinion would question tbe justice of his view. It is super
fiuous to expatiate on the merits and necessity of a pro· 
tective tariff after this weighty opinion. It is equally 
needles, to multiply authorities. But to shew the trend of 
non-official Anglo-Indian opinion on the subject, I quote an 
observation of tbe well-known financial expert Mr. Reginald 
Murray. In his instructive paper on tbe "Organisation of 
capital in India," arter referring to the supposed • • boarded 
wealth,u be said :-

"But neither this nor British Capital will How to a 
market in wbicb its operations are checked, and its strug
gling industries swamped by unlimited !oreigu competition." 

The want of a protective tariff is thus keenly felt by 
everybody interested. in tbe industrial. development of tbe 
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country. A protective tarilf.is almost a sine qun 11011 of indus· 
trial progress, especially in India, and the Government of 
India, I feel sure, would adopt it if it had a free hand. 

In this connection we all must deplore India's present fiscal 
dependence upon Englond. The British Government from 
its constitution has to depend upon the Parliamentary sup· 
port of the powerful Britisb manufacturer ; and he will be a 
bold minister who will do anyting to intercept his large pro
fits. India, in the result, is governed in his interest, which 
is clearly opposed to that of Industrial India. It is devoutly 
to be wished that India will have ultimately fiscal autonomy 
and a protective tariff. 

(b) " Honest Bwadesl," 
But so long as this blessed consummation does not take 

place, it is, in my opinion, proper and legitimate for 
the people to practise Swadesi. The right of civilised cili· 
zenship carries with it the freedom of purchase and use 
of commodities ; and il Indians in their partriotic zeal for the 
revival and development ol the indigenous industries prefer 
home-made articles to foreign imports, there is no rational 
cause for complaint. That is quite within the "honest swadesi" 
wbicb Lord Minto as Viceroy commended. As an economic 
principle Ibis preference of home-made articles is sound. 
Swadesi bas nothing to do with politics. The feeling has been 
in existence for years. There is no·casual connection between 
the two. II has unhappily come to have a political complexion 
from an adventitious circumstance which is foreign to Ill 
nature, scope and purpose ; and now that Royal grace has 10 

thoughtfully removed the cause of bitterness by reuniting 
the two Bengals under a Governor-in-Council, I earneslly hope 
this estimable industrial method will not be made to subserve 
political ends. In my estimation the present feeling of the 
people is invaluaule for its utility in a scheme of industrial 
developmenl But it should be divested of all aggre .. iveneso, 
racial antipathy and spitefulness. It is well for the people to 
understand that the recent outburst of anarchism has 



done incalculable harm to Indian industrial interests. In some 
mnnulactures .it is· impossible to make headway_ without 
the support of some such feeling as Sr11adesi. ·Certain articles: 
of Indian manufacture have to be sold abroad from a regret
table absence of local demand. Not that those articles are 
not wanted lor consumption or thRIIhey are in any way infe.: 
rior to imported articles. We gel our supply from abroad, 
while some ollhe most advanced countries happen to be our' 
principal. buyets.: .This· phenomenon. has been noticed by; 
Mr. <:umming in his Report :-• • · , ' 

"In the manufacture ol pig-iron surely there is· soine: 
thing wrong when the Indian requirements are mel by orders; 
from England, while the B!ngal Iron-and ~tee! Company have 
to seek a market outside ol India in Australia.. In 1906-07, 
1 1~96 tons were sent abroad from Bengal principally to 
Australia." · · 

Since the Government ol India.is anxious to stimulate. 
production in India, it should encourage the people as much, 
as practic.~ble to use home-111ade goods in preference to lor-, 
eign imports. The peorle should be supported in their 
attempt to provide the protection which, from itS. depen.dence 
upon a pronounced Free Trade country, Government cannot. 
sanction immediately. As Prince Bismark said • "Let us close 
our doors awhile." II the ports cannot be closed, let the. 
markets be closed by inoffensive, lawful and constitutional 
methods. ·.· ·· 

(o) Government demand. 
Government can also do much to help !be development: 

ol the Indian industries by extending its patronage to them. 
The Government of India is a large purchaser, but it prefers 
to make its purchases in Europe. . 

The monetary result of the loss ot Government patronage. 
is perhaps the least evil involved in this policy. The demora·: 
lisation ol the people is the greatest evil, because, in their 
zeal to imitate the Government, as Mr. Haven points ont,· ... 

"The rich and educated IndiaAs for the most part waste· 
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their substance on the by-products of Western commercialism 
whicb they fondly imagine to be We!tern art." 

Govern-ment example is infectious; from .jts position· 
Government rules the fashion ; the official style has a powerlu I 
influence upon the public taste. The genuine and active aym. 
pathy of the Mahomedan Emperor checked the denationalisa· 
lion of the popular taste inevitable under foreign adininistra, 
lion, and gave a healthy impetus to Indian art and industry. :: 
· . For Government it is an unprofitable policy besides being 

too expensive. There· is considerable loroe in Mr. Havell's 
observation· ,__ 

" l'o. be out of ,touch with a people's art is to be, out of 
touch· with the people." 

For the people, for its demoralising effect, it is even more 
injurious. There is little hope of industrial regeneration on• 
less the artistic taste· of. the nation is improved, an active 
sympathy with pure Jndian art is developed in iL The revival 
•.f the Indian art will bring in its train the revival of the Indian 
industries. The present industrial development of Japan is 
simply marvellous •. The Japanese are also " the most artistic 
nation of the present, day." T11e phenomenon affords food lor 
reftection~, It is refres~ing to uote that. there has been of late 
a healthy change. in the Government policy. The Stores Com· 
millee marks a notablo departure, Their labours raise hopes 
in th~ .Indian.breast which Government should satisfy. 

(b) Removal of artlftolal restrlotlona ·" 
.to manufacture. 

'.· Govemnient can usefully exert its fostering ir-ftuence upon' 
Indian industrialism in several other directions. 'Some of the 
requisites are· wholly dependent upon ita initiation, while some 
others stand in need of sponsorial attention Government alone 
can remove restrictions to manuractute and commer~. The 
grievanoe of sogar manufacturers, for instance, Is that they 
have not got proper C.cilitie• lor the manufacture of industrial 
alcohol. This is a valu•ble by-product which· enhances the 
value of sugar manufacture. Liberal concessions ir1 Ibis dire'" 

v 
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lion will certainly improve the prospects of Indian sugar. Salt 
is another industry which would receive oeonsiderable impetus 
from a more sympathetic treatment. Some salt is got as a by
product from the m:.nufacture oC nitre, The industry was fairly 
vigorous, I understand, in Behar and otherparts oC the country 
only a short time ago, and supported a large body of ·flrmias. 
Jt. bas declined of . late, and in certain places 1he factories 
have closed down. A scrutiny into the history will reveal 
the fact that the lethal inftuence of a shortsighted E:rcise 
Department bas not been entirely absent. The e:rcise duty 
npon Indian cottons has likewise an injurious influence upon.· 
the Indian cotton industry. It is felt as more .or less restric
tive, especially in the present crisis when the profits oC the 
Indian millowners have been cut fine .. Forty-four lacs of 
rupees paid throughoutlndia io 1910-11 prove a heavy borden. 
It is meet Government should repeal the duty at an early 
date. Instances could be multiplied to shew that the removal 
of artificial restrictions will encourage development. 

(e) Chea.p transport. 
Railway freight i• another matter in which Government 

interference in the interest of lndia_n industry will be a very 
material help Mr. Chai!Prji has dealt with the subject in 
detail in his excellent general report, and bas suggested· 
reduction with reference to particular industries I can only 
oh•erve that a general reduction in rates is an exigent neces
sity. The preoent competition with foreign imports Is unequal, 
inasmuch as they can be •hipped to the Indian ports over 
thou .. nds of miles of seas at a lesser co•t than that incnrred 
by the inland trader in transporting indigenous goods over a 
few hundred miles of railway. Thi• equalisation of trade con
ditions is a prime necessity, and we hope the matter will 
engage the earnest and immediate attention of Government 
Government should have a predominant voice in railway 
administration A fair readjustment of rates and a more 
sympathetic reclassi6cation oC goods should not present 
upusual difficulty, · · · · · 
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'the question· of inland transport can be satisfacloril~ 
setlled, along with a reasonable reduction in railway freight, 
by the greater utilisation of the numerous waterway• of the 
country. The magni6cent rivers, the arti6cial canals have ~er• 
.ved as highways from the earliest times; railway rxpan•ion has 
'interfer.ed with this cheap means of transport. The craft 
tonnage bas shrunk, and people have come to be mote and 
more dependent . upon railways for the conveyance of even 
bulky goods. Natural causes have worked even n1ore harm· 
fully in this line than railway extension and the public 
patronage of railways. Many streams have become choked, 
especially at the conftuence ; bars both at the mouth and in 
the maio body have blocked navigation. Mean• can be and 
should be devised by Goveromeot and local bodies for tile 
protection and improvement, by dredging and the constr~c· 
tion of anicuts and training walls, of the channels. Easy 
navigation with an efficient river 1\oblla will meet the require· 
ments, and provide facilities of communication encouraging 
to the industries to a degree. 

Quickness in transit is another direction in which there 
is large scope for improve"ment. Transport, even on the rail· 
ways, is at present very dilatory. 

(f) Standardiaatlon of weights 
and measures. 

Tbe enormous diversity. in weights and measurea.ln the 
different localities that now exists is anolher depreaoiog factor 
in the Indian economic situation. Their staodardiaation Ia a 
necessal'} improve111ent that demands consideration at the 
bands of GovernmenL 

~ Commeralal and Industrial 
Bureaus. 

Commercial and industrial bureaus must have a definite 
place in a well· devised sy&tem of industrial development. Gov· 
erameat can guide with expert advice the industrial activity 
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oi ihe people such as .no privat!''. company. however well· 
, mana_god and well-informed, can d<;>. : As Qften a~ not the 
. timidi!y ol the Indian capit!llisUs \he ~nsl'quence_ of failures 
~of .incol)siderate .and ill-advised ventures •.. 'The. co~m\ry 
· n~eds guidance and advice more than active help in inallage
. Q;ent, Properly organised.ilureaus can give ·us ."this. advicC. 
; Th~ bul!etins and t_he reports at present issued are ;n~ ;,~~-~~t 
.~seful1but they lack comparaUve analysis, and do. not, giY!' 
much commercial intelligence. Besides, they ,do no! appe~l 

' to a t;.rge circle of inquirers,· being p0blislled. in · )l:nglish. . ' ' . ·• . ' . .. . ~ ~ · .... 
(h) Market ·pushing.· •: · • , i . :···i 

. Ma~ket pusbii1g· i~ another essential i~Cto; of indu~irial 
' success ~hich, so far as we hiland market is concerned, is_q~ite 
• within the province of commercial hur.eaus. But the main p~rt 
oi tjte work must be d~ne by the ma'nuf~cture~sthe;ns~lire~ • 

•. this is a new line· of activity. in India, \lnd people a~~ 
1 
natu'~-

ally slow to apply themselves. to it with ,vig~ll~r. 'In· tim~s 
past manufactureS used to be advertised . ~ 1 midc;Jieme'!,· the 

··more 'respectable and prosperous paik4rs, but .t~e P.~ofitswent 
larg<ly into their pockets, and the artfsans.theinselyes bad to 
be satisfied with just such remuneration as wouid ke~p· them 

·on to the industries. This system contin,ue; • to tlie present 
day. As an organisation for advertisement ili distant parts 
and ascertainment of market need&; · Its utility is little. The 
paikars themselves ... ~not inielligeni and enterprising enough. 

-The local indushies tliUs languish from isolation. They bave 
1also become more' or less effete from absence of adaptation 
• to popular tastes from ignorance.• ·The time bas come wbeil 
'the Western methods of exploitafion of the market through 
travelling agents must be adopted by manufacturers.· ·The 
middleman is.the teUc of au antiquated .!IJ.st0m. But there Is 
one serious difficulty; oi-., Ute.ill!.ulaUon of, ;nd the absence 

:.OI ~qrpprat~exist~nce among, the petty manQf"'<:tqre.rs. India 
. is .ll ~ounlry..of.oottage industries; every ;utisan. worb in jlnd 
, with Jhe tpmily in utter seclusion from the ~omm~rda) worl!l. 
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The paikar is just the agent to suit him. But a change in the 
111odus operandi is possible. 

(I) Re-organisation of oottage lndnstrlea 
on oo-operatln principles. 

The cottage workers can combine, and carry on their 
business on the co-operative principle with a large accession 
of profits to themselves. Co-opera lion both for the sale of 
the manufactured articles and the purchase of materials will 
give cottage industries a mighty push forward. Co-operative 
stores worked by the artisans themselves will be the centres 
of attraction to distant sellers of materials and purchasers 
of finished goods. They will also improve the manhood 
~f the country. Patriotic a• much as offidal effort should be 
directed towards this end,-the introduc lion of the co-opera· 
live system among cottage manufacturers. 

(j) National Chambers of Commerce. 

National Chambers of Commerce are also a necessity ; 
they ought to discharge a very necessary function. Combina• 
lion for purposes of trade has been suggested by Western 
experience. Trade and manufacture without Chambers of 
Commerce are disjointed and selfish, and consequently lack 
the vigorous vitality of combined action. The conditions of 
manufacture and sale should be settled by Chambers. 
Chambers of Commerce, with centralised powers of direction, 
are far more satisfactory than separate trade unions. Their 
inOuence will be found wholesome and effective in restoring 
normal conditions in such circumstances. 

. (B) Forelfln Market. 
(a) Art Museums at British Conanlatea. 

, For the exploitation of theloreigo market we must depend 
even. more upon Government help. Government has faciliti .. 
which no private individual has. Through Go•ernmeut the 
various British embassies can be utilised for the maintenance 
!'I convenient centres of .Museums of Indian artwork. Tbe 



Japanese have adopted that method ta posh the sale ot 
their art products through their ·embassy in India. The 
example might be profitably followed for popularising Indian 
articles in foreign countries., We may fairly claim this so•t 
of help from British Consuls. 

Arrangements can also be made wi\h foreign mercantile 
agencies, more easily by Government than by the people, 
for pushi11g the sale of Indian manufactures. 

ProhibitiYB import duties upon Indian 
manufactures-Repeal necessary. 

But the point which I want to emphasise is that pro
hibitive duties upon .Indian exports imposed in foreign coun· 
tries must be abolished. While we keep our doors wide open 
lor foreign imports, while our market is exploited by foreign 
manufacturers, our entrance into some of those countries iS 
barred by almost legislative prohibition. This is · an arrange· 
ment unfair in the extreme, and would ,not be. tolerated 
in any other civilised country. For instance, Australia 
has kept out Indian exports of endi silk by heavy import 
duties which can only be protective in purpose and effect. Mr. 
Gupta refers to the duties in his Report :-, 

"I am informed that about two or three years ago entli 
fabric found a market in Australia, and consequently the trade 
in e11di was very brisk for two or three years. But recently 
it appears that heavy import duties have been imposed on 
the Assam cloth, and therefore its sale in Australia has pracli· 
cally ceased. 1 have not been able to verily the accuracy of 
the above statemenl" 

The caution hardly leaves room lor doubt There is n o 
smoke without lire. Besides, the sudden collapse of a pro
mising and vigorous business could only be due to the inter· 
position of some such artificial ch~ck. Moreover, the whole 
thing is quite in the Colonial style. The statement has not so 
far been officially contradicted. Government has admitted 
in Council the existence of the import duties. Mr. Cumming 
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also notices this danger to the Indian manufactorinR indu•try 
and rem.arks in his Report :-

" The prohibitive rates against tanned goods on the Con· 
linen! and America prevent any export." 

Mr. Chatterji speaks of similar pohibitive imposts in 
connection with the industry in gold and silver art ware :

"The sale among European visitors and tourists has also 
contracted owing, as I was told, to • heavy import duty in 
the United States and the Continent of Europe." 

I invite the attention of Government to this restriction 
and appeal to it for early and vigorous interference. 

001' Duties. 

I have so far dealt with the various requisites of industrial 
development. It is in every country the result of long and slow 
evolution. We all must wait, and patiently work on for years, 
each of us contributing his quota. It will be foolish to expect 
Government to do everything for us ; it will be equally absurd 
to conclude that people can do all by themselves. Govern· 
ment and the people have each to do a certain share of the 
work. The community in no country has got the power which 
Government bas, and each has its l•gitimate sphere of action 
in which it can usefully spend its energies. Government, in 
all countries and in all ages, has evinced a deep concern for 
and bas worked hard for the industrial development of the 
people. Modem conditions of trade and manufacturing com· 
petition have only increased the responoibilities of Govern
ment. International in9uence and international agreement 
have come more into play. And Government moot, in the 
natnral order of things, represent the community in inter· 
national dealings. Without active Government help, without 
an elaborate and continuous policy of indu•trial reform and 
encouragement, much progress is impossible ; at the same 
time tbe people must shake off all lethargy and lotos-eating 
habit, and rouse themselves once for all for vigorous actioo. 
Overgreat reliance upon outside agency js _enervating ; it i4 
l!le ~ult of tbe tazr. 



xi 

Situation hopeful. 
In India we do not start with a clean slate. There is a bon: 

dance of splendid material to turn to economic use, i th~ 
people are the fortunate possessors of a dexterity and indo~! 
trial knowledge that have descended to them through 
generations of skilful manipulators, and that exliorted· the' 
admiration of the world only a century ago. ·The 'situation is 
thus eminently hopeful. Our work lies not in evolving some." 
thing new out of nothing, but ·itt c-.efully readjusting tbd 
conditions, in removing the amesthetic of neglect, isolation and 
ignorance, and in communicating the spark of life into effete 
industries. It is thus much lighter th•n that of the Western 
nations that are now in the very forefront of the world's indus
trialists. They had to begin new ; they had not any industries 
remarkable for the excellence ol their manufactures. But they· 
had grit and courage and won the race by one supreme effort: 
We must proceed to work with like spirit, and unless our 
efforts are actively thwarted by the jealous West, we .are 
bound to win. Let us a.,ply ourselves to the work" with heart 
within and God o'erhead", and success will be ours. There 
may be failures at the beginning, e>pecially in view of the un· 
fair competition with foreign ca pi!alists, but we gain experi· 
ence at each failure, and ultimately we succeed. That. is 
Nature's Law. A tedious course of waddling and thu01ping 
precedes successful flying. Let failure, therefore, ,instead of 
sponging our energies, be only a spur to a greater, a niore '. determined spurt. 

Unfair competition. 
The deadly i nftuence of the unfair competition alluded 

to above is best illustrated by the collapse of the Tala line of 
Steamships connecting Bombay with the Far East through 
the nnlair competition of the subsidised British Companies. 
The rates were temporarily reduced by these Companies to a 
point which made competition impossible.. Mr. Tala's 
memorials to Lo~d Cross, then Secretary of State, and Parlia· 
ment were Dljheeded. The natural resu!t followed, /file 
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scheme failed. It is this sort of unfair competition which 
has to be put down. The British Government would make 
itself infinitely more popular than it is now by a sympathetic 
consideration of Indian claims in these matters. Sympathy 
in Government is esseothl ;-s,Ympalhy, not only with the 
political aspirations of the people, but with the industrial 
interests as well, is the redeeming feature, especially of 
alien Governments. 

India governed in Indian lntereat.
Fiscal.lutonomy. 

I repeal India must be governed in Indian inleresL 
Amelioration in the condition of the people and their indus· 
tries should be the first concern of the Government of India, 
and ·where the interests of the foreign manufacturers clash 
with those of the Indian the Government ought to stand out 
unhesitatingly as the resolute champion of the latter. But, 
as I bave stated above, onder existing conditions the Govern· 
meol of India's powers are limited, and any great reform in 
its industrial policy must begin with tbe attainment by it of 
complete fiscal autonomy in matters affecting the country's 
trade and commerce. Once this is conceded, we might appeal 
to Government with greater effect for protection, the 
abolition of restrictive tariff, the grant of bounties to new and 
struggling industries and for the pioneering of new industries. 
Both the latter methods have proved eminently useful in 
industrially-advanced countries. English public opinion is 
slowly veering round to our side. The !tlorning Posl of London 
in March last remarked:-

"Tbe Imperial Government cannot in the long run .refuse 
to allow the elected representatives of India to determine her 
fiscal policy. Sooner or later India will adopt protection." 

State pioneering of indnatrlea. 
Gentlemen,-The bounty-fed sugar of Germany and Auahia 

is a powerful competitor in the world's market, and the 
Japanese Government has manufacturing departments in wl!icb 

VI 
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Japanese talent is employed. In 1887 Principal Dyer coun· 
sell~ the Government of Japan to establish the confidence 
of the people in new industries by itself taking the lield as 
successful manufacturer. Japan took the hint, and we know the 
result. Forty or fifty years ago ~he Japanese were as shy and 
timid as any son of India. The State in Japan has trained the 
people in State schools and factodes, and has put heart in 
them by precept and example. Here in India .too the success 
of the method •an be seen within the dominion of that 
enlightened Prince who has before given 11s sage counsel from 
t!Hs platform. · · 

Why should not these precedents be followed by· the 
Government nllndia1 It is precisely in this way that new 
industries can be introduced into the country, and the capital 
of the people employed in their suprort. · The most improved 
processes can be' shewn'in that way· alone. · Manufacturers 
are exclusive. Mucb in the line of dissemination of industrial 
instruction camiot be expected'' frofu them. The polnt'is 
Government can, by setting up factories; demonstrate to the 
people the work!ng and the utility of improved Western pro
cesses. Government factories would specially' supply Indus
trial knowledge. Government should also, through the British 
Consuls stationed _in the various countries, get detailed reports 
ot newly-invented manufacturing processes, and adopt them 
in their own factories which will prove distributing centres of 
light and instructioD. ·. · · · 

Factory system applied to cottage 
Industries. ·· · 

I have spoken above of only factories. This is ~n age of 
machines. 1\pplication of mechanical power to the industries 
to the greatest advantage appears to be the supreme object of 
civilised efforl ' Expansion of factories and the factory system 
is perhaps unavoidable. At the same time it is impossible to 
ignore the evils inseparably associated with modern factories. 
Tbe SJ1mm11m bonum of existence is not accumulation of wealth. 
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Life has a higher purpose and a nobler ideal to follow. t.iateria· 
!ism has its use, but morality and spirituality are certainly 
more useful, not only for the development and gradual evolu
tion of the inner side of Man, but also for. the purely mundane 
advantage accruing to society therefrom. The far-sighted 
administrator would oot develop materialism at the sacrifice 
of morality. A happy blending of the two is the goal of civilis· 
ed administration. In our zeal therefore for industrial 
expansion in India we must not import the Western system 
wholesale, without any modification of details, and 
without any regard for the needs of particular industries. 
In building up our industries, we should avoid as much 
as possible a system which converts man into a slave 
of machine, and deadens all his individuality and all 
the finer senses inherent in human nature. There are some 
industries which in the present stage of human development 

. must perhaps be worked in large and centralised mills, but 
certainly there are many others which can be reorganised on · 
the factory system, without taking the artisans off their homes, 
and preserving and utilising their inherited skill. Weaving is 
one of these industries which can be reorganised that way 
with the maximum of advantage to the country. The 

, indigenous weaving industry is essentially a cottage industry, 
and it should remain so for years and years. The effort of 
the Government and the patriot should be to devise means 
lor increasing its productive capacity without destruction 
of its present character, or impairing the fine qoalilie1 
of the band weaver. That it is possible to evolve a 
system that would meet the requirements of the case, 
is now admitted by many. Tbe discovery of electricity 
bas overcome the disadvantages of distance, and the supply 
of electric power to a number of cottage looms of improved 
pattern is not beyond the limits of possibility or of human 
ingenuity. The great point is cheap supply of the power· 

· Herein lies the future solution of the weaving problem. 

The controversy about the comparative merits of the 
j 
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j;ower·loom and the handtoom is unnecessarily keen, and it 
will mean a great saving in energy if the advocates combine 
for the discovery of means for cheap generation of electricity 
lor distribution tbr'?ughout India. 

11.grlooltore. · 

There is one other importantindustry to which reference 
must be made here. Agriculture now forms the principal 
industry of the country. It will at ways have its legitimate 
place in any comprehensive scheme of industrial development. 
We must continue to produce the raw materials as now, the 
only difference in a normal state of development being that 
they must not leave the country in an unmanufactured con· 
dition. The great needs of the industry are irrigation, introduc· 
lion of new commercial crops, like rhea and soy bean, intensive 
cultivation, careful propagation and selection of seeds, detec· 
lion and treatment of diseases, and improvement both in 
number and quality of the stock of cattle. Government, it 
must gratefully be acknowledged, through its Agricultural 
Department and the Vet~rinary Department and by providing 
substantial allotments for irrigation, is making a genuine 
effort for improvement. Much remains to be done, but the 
present enlightened policy would be more effective if the 
people responded to the official stimulus more readily, and 
applied themselves to the industry with a more intelligent 
appreciation of the improved mothods. Government will, 
I hope, now move boldly for the preservation of cattle. The 
present indiscriminate slaughter should be stopped. A more 
.liberal provision of pasture is also required. 

Social reform necessary for lndostrial 
· denlopment. 

Gentlemen,-1 cannot conclude without emphasising o~ 
one other condition of indu•trial development .vhich appears 
to me to bo of paramount importance. It is unusual to speak 
of social reform in this connection, but, in my humble opinion, 
n a country like India it is even more necessary and important 



xlv 

for industrial regeneration than for other results. The exaita• 
tion of the industrial castes is of the first necessity. The caste 
system has often been justified on economic grounds. I am 
quite prepared to admit that the pursuit of industries by parti· 
cular castes through ages, is industrially beneficial. But it 
could never be the intention of the organisers of Hindu society 
that the castes who do so much good to the community and 
without whom healthy communal existence would be im· 
possible should occupy only a degraded position, or should 
be so exclusive as to make future admission of recruits im· 
possible. So long as the industrial castes remain depressed 
and exclusive there cannot be any large or healthy acti· 
vity in the line. Exclu•iveness produces crystallisation of 
methods which is opposed to progress. Vigorous corporate 
growth is impossible in a society disintegrated by mutual des· 
pise and hatred. Combination and adhesion and unity by affi· 
oily is Nature's Law of Growth; disjunction and dissolution is 
preliminary to destruction. Contempt cannot be the basis of 
union. It is love which binds. Once lor all we must recon• 
struct Indian society on the bedrock of love, mutual attach· 
ment, mutual help and utility. Let all dissension cease ; 
hushed be the voice of opprobrium and ridicule. Let all the 
castes combine, and caste be only the conventional cognomen 
of the particular industry, instead of being a mark of social 
superiority or inferiority of its votaries. Modern India should 
learn and value the Dignity of Labour, the one great idea 
which lies at the root of American greatness. We must re• 
build society in lull and warm recognition of the new gospel. 

We must also develop among the people a spirit of 
seU-reliance and adventure. The joint family system bas 
sapped the manhood of India. " By the sweat of thy 
brow thou must win thy bread." That ought to be the 
creed of the Indian people if they want to come out success· 
ful in the bard struggle of life. Early marriage, along 
with numerous other evils, generates, to give it a good 
name, a prudence and a calculating habit which is io• 
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compatible with business enterprise. "Wives and chiidreli 
are hostages to Fortune." A member of society encumbered 
with family has all enterprise stamped out of him. To better 
lit Modern India lor industrial work the Hindu family system 
must be considerably modified, and marriage should be less 
indiscriminate and premature. Iotercastal and interprovin· 
cia! marriages are also important and necessary, as leading 
by degrees to that fusion of the various elements of Indian 
society which must be the wish and the objective of every 
true patriot. U oiled, homogeneous India will not only be a 
political power, but will also grow into a great Industrial 
India, which will retrieve the lost reputation oflndian art 
and industry, and usher into the stage of the world a real 
Jiving, Glorious Ind. We, sons of India, are we so obtuse 
as not to perceive these simple truths, and are we so wanting 
in patriotism and public spirit, are we so dead to our own 
interests as not to be able to adapt the organisation of our 
society to modern needs? We are all sons of the same 
Mother ; let us Jive like brothers, animated by the .same 
feelings, aspirations and ideas, and work shoulder to shoulder 
lor . the common weal and . the glorification of our dear 
Motherland. 

The Resolutions. 
The Presidential address was followed by the discussion 

on Resolutions. As no satisfactory arrangements were made 
by the local Reception Committee of the Calcutta Industrial 
Conference, to engage the services .of competent shorthand 
writers to report the proceedings as well as the speeches on the 
various Resolutions passed at the Session, full and authentic 
reports of only a lew speeches could be secured and they are 
given in extenso. 

· The Firat Reaolution.-Homage to Their Imperial 
Majesties. 

The following Resolution was put from the chair and 
carried unanimously :-

• The Jr.dlan JodostriaJ Conference aasemblecl In itsseventb Seeton 
bomblyand respcdlully leudera Its mool dutiful and loyal bomagelo Tbeir 
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Imperial Majesties. King-Emperor George V and Queen-Empreu M:uy 
on Ule occasion of their visit to India to graciously announce In penon 
the solemnities of their coronation to their faithful and loving subjects In 
this country. The Conference begs to express its grateful rejoicings ar 
the benign assurances of sympathy and regard given In the Royal Prd
clamation and the boo~s bestowed upon the people to promote their 
happiness and prosperity and secure their contentment and attachment. • 

The Second Resolution.-The late Hon'ble 
Mr. Y. Krishnaswamy lyer. 

1 he President then moved the following Resolution :-
1 'rhe Conference expresses Us profound sorrow at the s:rd and an

timely death of the Honourable Mr. V. Krishnaswamy lyer. c. S. 1., 
Member of the Ezecutive Council of His E&eellency the Governor of 
Madras. In whom It has lost one of ita most 1ealooa and active m ppor .. 
ters, the conntry one of her best and noblest sons and lhe BriUsb Em· 
pire a most loyal and devoted citizen. The Conference authorizes the 
Geqeral Secretary to convey ita sincere and heartfelt condolence to the 
son and relations of the deceased gentleman. • 

The President highly eulogised the late Mr. Iyer as a 
great political leader and a pioneer of Industrial movement 
in India whose untimely and sad death was a great loss to the 
country. 

The Resolution was carried in solemn silence every one 
stand.ing. 

The Third Resolution.-Technical Education. 
Mr. A. Chludhori moved the following Resolution:

'While expres111lng its appreciation; and thankfulness to the GOY· 
etnment for the liberal action taken and contemplated, In regard to 
Technical Education, thil Conference once more recorda it• firm con• 
~ctlon that for placing the cause of Industrial progreu on a firm basis, 
it is most necessary that the Government sboald establlth in tile country 
at least one fully equipped Polylecbnlc College for Imputing I he hl&hCit 
kind of instruction Jn the applied sciences and industrial arts and further 
urges that the visit of Their Imperial Majesties. the King .. £mp.,-or and 
the Queen-Empress should be commemoraled b7 the foundation of aach 
an iastltotlon bearing their namea.' 

Jn proposing this Resolution, Mr. Cbaodhuri said that 
they had in Bengal some experience about Technical E•lu· 
cation. 'fhey had done something to establish a Tecbnj. 
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cal Institute in Calcutta, but their labours had not proved 
very satisfactory. Large sums amounting ve•y nearly to one 
lakh of Rupees every year-had been spent on that institu
tion but it was yet difficult to find students. It was their 
earnest desire that Government who were beginning to do 
something in this direction should come forward and help 
them. 

Mr. S. K. Nair secon.ded and. Mr:. L. V. Kaikini sup· 
ported the Resolution. Mr. L. V. Kaikini spoke as follows:

" Mr. President and Gentlemen, 
The proposition which I am asked to support derives its 

unique importance from two facts; firstly, because it urges 
upon the attention of Government the most fitting method of 
commemorating the supreme event of their Imperial Majes
ties' visit, an event which has stirred the imagination of our 
people and set free the eternal springs of loyalty and love for 
their sovereign, the spontaneous exhuberance of which has 
never been surpassed ; and secondly, because if, we, as a 
nation, are lacking in any one respect more than in any other, 
if the absence of knowledge in any one department of nation
al activity retards our progress more thao in any other, it is 
the lack of knowledge in the applied sciences and the absence 
of advanced industrial and technical education. Our progress 
on the present lines is bound to be lop-sided; Indeed, .it i• a 
constant reproach levelled at our educated countrymen, by 
the practical Westerners, as also by those of our men who 
have their hereditary commercial instinct to stand by .tbem, 
that they make good clerks without breaking their backbone, 
good lawyers without rushing from intellectual subtlety into 
insanity and good orators without their tongues getting para
lysed. The stuff of which pioneers and experts in industrial 
pursuits are made, is, we arc told, entirely different. To 
some extent, gentlemen, this charge is w~ll-founded and I, 
for one, would not hesitate to plead guilty but for the fact 
that it is more the lack of Training and opportunity rather 
than inherent inaptitude that is responsible for such a deplor
able state of affairs. Even in the fields of industrial enterprise 
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and commercial daring our men, wherever opportunity bu 
served them bows~ever inadequately, have come up to 
the standard and so11etimes exceeded it with remark· 
able distinction. The cotton-mill industry is an in· 
stance in point ; in other branches of industry as wei~ the 
Tatas have written their name deep in the industrial history 
of this land. The frequent successes of our students at the 
higher technical examinations in Foreign Universities have 
conclusively rebutted the dangerous generalisation of Indian 
incapacity, which, if permitted to govern the situation would 
for ever de:>y us the necessary training and opportunities for 
industrial advancement. Our people themselves, with the 
poor resources at their disposal, have made a modest start. 
This is an earnest indication of what they regard as the 
supreme need of young India at the present day. The Ranade 
Industrial and Economic Institute brought into existence by 
the patient endeavours of the Honorable Mr. Gokbale, the 
Bengal Chemical and Pharmaceutical Works of which 
Dr. P.C. Roy the renowned Chemist of Bengal is the guiding 
spirit and soul, the Calcutt• Association for the advancement 
of scientific and technical education, are all excellent efforts 
and constitute a very hopeful sign of the future of our COUll• 

try. It is for Government now to help and guide Industrial 
India in her march by placing suitable facilities for learning 
the most up·to·date methods of advance, at her disposal 

Gentlemen, there are other difficulties. Tbe want of 
provision for higher technical education at home compela 
our students to acquire it in England and other foreign conn· 
tries. A serious hardship like this has confined such education 
to the very few to the exclusion of young meA imbued with 
industrial ambition but too poor to incur such enormous ez· 
penditure. It must be remembered, besideo, that 1001 of 
rich men in India, as a rule, have been in the habit of prefer• 
ring learned professions to the induotrial arts, though there are 
notable exceptions. The necessity of proceediog to foreign 
countries for the sake of technical inotruction, therefore, acts 
as a serious impediment in the path of those who have the 

VII 
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,right desire but not the means to. fulfil it. Again, we often 
{l.ea~ Fomplainls about the difficulty experienced by Indian 
students in obtaining access to English manufacturing con
-~~rns lor the purpose of acquiring practic.al knowledge. The 
racial prejudice bars the way. Under these circumstances, it 
~~comes quite obvious that the Government should not delay 
the establishment of a well-equipped polytechnic college 
~here .the necessary instruction would be efficiently ... -~ ' 

iptparted •. 
! :. ~It may be that India, till the end of time, must primarily 
remain an agricultural country ; but that should not prevent 
her from becoming a manufacturing country as well. Such a 
consummation, however, is not possible, unless provision for 
instruction is made on an adequate scale. It is high time 
that an earnest beginning should be made in the direction 
!I)Jggested in the Resolution and let us hope that this request 
will command the entire and whole-hearted sympathy of the 
Government. · 

• • The Resolution was then unanimonsly carried. 

~he Fourth Resolution. --Fa.ilure of Iudustria.l 
Enterprises. 

!. "'The Hon 'ble Mr. R. P. Karandikar said :-
:. ;1.· 
•· 'Mr. President and Gentlemen,-! have great pleasure in 
m0ving the Resolution which runs as follows :-
~l.i • • . . 

•. •. ,1Thia Conference notea with regret and concern the failure of 
~·verltlndustrial enterpriJes started for carrying on new industries and 
tile-effect these faUures have produced in damping the ardour of the 
People In the developinent of the retources of the country. Tbe Con
fitrehce calls upon the leaders of the people in the different Provinces 
Del Districts to insutote inquiries Into the causes of these failures and 
atllboriaes the General Secretary to depute one or more persons tor 
securing this investigation." 

o '· I am glad I am enabled to speak to this Resolution. I am 
one of tho•e who feel genuine regret and concern at the failure 
severallndu.trial enterprises have to face in the beginning 
stages of their career. I o the Presidency of Bombay, ill 



bhulia there is a cutlery and in one of the recent Govern· 
meot publications an official remark noticed its decay. I was 
tempted to put au interpellation to the Government of BoDi· 
bay as to the causes that led to its present condition. It is my 
firm ground that no Government can afford to look with un· 
concern upon indu~lries, however pioneer, which like the 
cutlery are so needful and "useful to the community. Some 
days ago when I visited the Western Countries, I was very 
much impressed with the genuine desire on the part of the 
various administrations to help public aspirations and 
enterprise, especially in matters of science and deve· 
lopment of industries, and the opportunities afforded 
to every class of people to improYe their knowledge 
in this behalf are indeed admirable. For instance in the 
City of London there were in 1908 no less than 28 Poly~ 
technics and to suit the convenience of people of varioua 
avocations, the hours of tuition were so arranged as to 
afford the opportunity of learning to all. There were day 
schools and night schools and evening hours of tuition. 
While that was so in London in 1908, there waa then hardly 
anything like it in India. The circumstance that India .I• 
agricultural can no longer support such an apathy. Now 
when I put the interpellation the answer waa straight 
enough. It said Government made no enquiriea and was 
not prepared to make. any but suggested to me to 
make the enquiry myself. I for one did not regard the 
answer satisfactory and justifiably di•posiog of the large 
question involved in the interpellation. However I am glad 
to find, soon after, in this Conference, this gubject io taken 
up in right earnest. The first part of the Resolution truly 
depicts the situation and the second part proposes to deal 
with the difficulty. 

1 have no doubt that the Bombay Government havt 
infused ·a spirit of self·help and if that be also the allitudf 
of other Governments and administrations, there is ·th'e 
greater demand for such a Resolution. With these words J 
place the proposal before you. 
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The l~esolution was seconded by Rao Bahadur V. :It 
Pandit, Bar-at-Law at Nagpur in a neat and elegant speech 
and supported by Mr. K. S. Narain Rao of Aoakapalle who 
spoke as follows:-

Mr. President and Gentlemen, 
If Mr. Karandikar has spoken as the victim of the 

failure of industrial con~erns the c!auses of which this resolu
tion wants to be enquired into, I speak with the little experi
ence, I have, as the promoter of an industrial concern bow
ever humble it may ,be. The proposed committee of enquiry 
is absolutely necessary and its report would be a very valu
able addition to the industrial literature of the country. 
Industrial concerns generally fail for one or all of the follow
ing reasons. Wrong choice of place, the absence of trained 
labour and expert supervision, the unsuitability of the 
particular industry to the country, insufficiency of capital, 
bad or antiquated machinery and the absence of a business 
directorate to control its affairs. The proposed committee 
oboold conduct its enquiry under !be above beads. 

With these few words I have great pleasure in support
ing the Resolution, 

The Resolution was then put to the Conference and 
carried .. 

_The Fifth Resolution.-Railway Rates. 
Mr. N. A. Dravid moved : 

I Thla Conference calls the attention or the Government to the pre
ulllng complaints about lhe anomalous chara(.lt r of the existing Railway 
Ratea on &oods Rnd their unfairly heavy incidence on interprovincial 
trade and urges the n eccssity of laying down for interprovincial con
algnmenta the same scales of rates aa those for consignments to and 
from Important porls.' 

He said this was a very highly technical resolution. 
Tbey bad b•en b•aring that tbe existing rates in Rail
ways bad b•en operating detrimentally to Indian trade. Tbe 
Conference pra}·•d that tbe Government should make an 
enquil')· and if an}" anomaly were foond io the rates the matter 
ihould be immediately placed before the Railway Board. 
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fn seconding the Resolution Mr. L. V. Kaikini spoke as 
follows:-

" Mr, President and Gentlemen, 
The one simple and predominant fact that should oe 

borne in mind by all while considering questions regarding 
railway administration is that the railways are made for the 
benefit of the people. The people are not bound to serve the 
individualistic and personal interests of railway magnates. 
The railways have been constructed for the equal benefit of 
all classes in the country and not to further the profits of any 
particular community. Broadly speaking, railways in India 
are public property since most of the Trunk Lines are now 
owned by the State. Under these circumstances, any unjust 
discrimination on the part of railway authorities cannot be 
regarded as at all excu~ble. Well, gentlemen, that such im· 
proper discrimination is found to exist in many instances on 
Indian Railways is now fairly weD-known and the industrial 
conference is not a da) too soon in urging upon the attention 
of Government the prevailing complaints about the unjust 
and anomalous nature of the existing railway rates on goods 
and their unfairly heavy incidence on interprovincial trade in 
this ccuntry. 

What we ask of those responsible lor railway manage· 
ment is but fair dealing; we want no gift nor favour. The 
Indian Railway Act of 1890 provides that rates shall be 
charged to all traders alike without arbitrary discrimination. 
We, therefore, f•el that we are entitled to question the 

propriety of arrangements which when viewed in the 
light of such legal provision and judged by the standard 
of ordinary public equity appear to be not altogether 
impartial For insta nee, we hod that the rate for cotton per 
maund from Khandwa to Mirzapore viaJubbulpore, a distance 
ol 264 miles is Re. 1·1·7; while the same from Khandwa to 
Cawnpore a distance of 486 miles is only Hi annas. 1 

suppose we Indians may be credited with at least sense euougb 
tu make out that 486 is a la•ger r.umbtr than 264 I But if we 
were to solve this mathematical problem by reliance on tbe 
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equitable character of railway rates in India we are ied !o 
the astounding discovery that the part is greater than the whole I 
Gentlemen, you all !mow who are the proprietors of cotton 
industries in Cawnpore and in the absence of any other 
satisfactory reasons people cannot help taking this circum
stance of foreign or European proprietorship as largely 
responsible lor such an anomaly-and it is not their fault. 

We also 6nd that the rate for wheat from Delhi to 
Karachi is lower than from places in the Punjab .nearer 
Karachi. In instances of this kind, h01vever, the railways 
may, with apparent reason, urge competition among them· 
selves as the cause of anomalous rates, since Delhi can avail 
herself of the ports of Calcutta and Bombay as well, by rail
way. In such cases each railway would be compelled to 
quote the most favourable rates in 9rder to divert traffic tU 
her own line with the result that the different systems would 
underbid one another to the manifest advantage of Delhi or 
other places similarly situated. This is all very plausible, 
indeed, but for the fact that these railways are state-owned 
and therefore it becomes the duty of the State to see that 
they are not permitted to wrangle amongst one another to the 
detriment of lair and equitable railway administration. 

As regards inddence of rate on interprovincial trade I 
need only refer you to Sir Frederick Lely, who in his book 
"Suggestions for the better Government of India " candidly 
attests to the existence on the part of railways of a tendency 
to quote re Ia Iively lower rates for both export and import con· 
signmenls than lor local trade. The anomaly does not end 
here, because in some cases local consignments are charged a 
higher rate and made subject to owner's risk than those that 
arc intended for shipment from ports and arc not subject to 
owner's risk. Here, ~· shall be told that it is necessary in the. 
interests of Indian export and import trade to observe such.. 
discrimination. Goods intended lor export have to pay 
charges from the place of origin to the port of shipment and 
also from the port to the place of consumption while local or 
interprovincial traffic bas to pay much less on the whole; and 



1¥ 

it would only be aiding Indian production to stand well in 
competition with the production of othec countries in foreign 
markets if it be charged a lo.ver rate lor part of its journey. 
Mr. R. D. Metha the eminent Calcutta businessman who has 
closely studied this whole question says that this argument 
does not at least apply to wheat an1 cotton. Besid~s, any 
concession in rates to Indian export traffic is plainly depen
dent on what the export go~ds of other countries which are 
India's .competitors in similar production have to bear as 
transit-charges before reaching the foreign marke~ Here, 
interprovincial trade is not quite a relevant factor. 

Gcmtlemen, these are our principal grievances ; there are 
several minor ones, of course; but this is hardly the time to re• 
fer to them. The pith of our demtnd is'" give us like treata1ent 
under like conditions" lor the present. Indeed, I would be 
prepared to go further and demand spedal treatment for 
Indian enterprise and its pro1uction as distinguished from 
the mass of imports that dump the country every year. But 
that apart, we are entitled to ask for at least " a fair field 
and no favour." Let railways be fair in granting rates and 
let them not be guilty of u.1ju1t m 1nipulation of rates either 
in favour of foreign trade or of any industry at any particular 
place in India itself. The only effective means to remedy 
such anomalies and prevent them seems to be to empower 
the Railway B>ard to interfere in such instances and make 
the decisions of the Boud binding on all railways. It Is 
astounding that the Boud hu no such power no.v so long aa 
the railways do Mt transgreos the limits of maxima and 
minima rates. But, within those limits, the railway• are at 
perfect liberty to play last and loose with the intereall of 
those with whom, lor reasons of their own, they are not much 
in love. Such a conditio,, of affairs ought not to be per· 
milled to continue. The railways in this country are not 
private corporations owning no laws, no regulations and no 
dictates of equity. but they are only agents of the State, en· 
trusted with the administration of State property according 
to certain rules and certain acce pled conception• of public; 
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interests and rights. We trust, therefore, that Government will 
carefully look into this question and take the necessary steps 
to remove legitimate grounds for complaint and grievance. 

With these few words, gentlemen, I commend this Reso
lution to your acceptance. 

The Sixth Resolution.-Purchasa of Government 
Stores. 

VIGILANC& COMMITTEE. 

The Hon. Rao Bahadur R. N, Mudholkar moved 

l This Conference Yrg!s upon the leaders;:,( the different Provinces 

the necessity of vigilance to secure the eff!!ctual and complete carryiug 
oat of the orders of the Government Jssuei in 1909 for the purchase of 
Government Stores in this country as far as practicable, and appoints a 
committee consisting of the following gentlemen to watch the operation 
of the rules and to report thereon to the next Conference :-

Sir R. N. lllookerjee 
Mr. D. E. Wacha 
Honourable Sir Vithald=-.s D. Thackeney. 
Honourable Mr. Lalubbai Samaldas. 
Dewan Bahadur P. Rajaratnam Mudaliyar. 
Lata Harkishen Lal. 
The Honourable Rao Babadur R. N. Mudbolkar. 

He said that all the Government stores were formerly 
used to be purchased from England. But various represent
ations were made to Government The result of that agita• 
lion was that a Stores Committee was appointed to enquire 
into the m>tter. The Committee made certain recommenda· 
lions and the Secretary of State sanctioned lhe proposal. 
Since that time an order was passed to the effect that any· 
thing which could be purchased from India would be purchas· 
ed from India provided that the goods were equalin quality. 
The object of the Committ•e would be to see that that order 
was carried out. 

Professor R. K. Mukherjee supported th!l resolution which 
was carried, 
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The . Sennih Reaolntlon.-The Director of lnduatrleL 
Mr. C. Y. Chiritamani moved :- , · · 

,; ·. •Tbl~ Conrerence onca more urges that there should be In every 
Province of British India_ a department of Industry under a Director br · 
lndostrfes to deal with lndusldal questions and to be In c:haree· ..,r 
Technical and Commercial education as well as industrial lostracUon:~ 

~d. that there should be ~n advisory board of quall&ed pen~nl not less 
t~an one-half of who10 •houtd be olln-official Indians, who should be . 

. ~suited on all matters of importancej that the functiona of this dcpart-
1 

ment should include (I) the supply of advice In regard to new Industries, 
(2) the introduction of new or improved methods and processes, (S) the 
carryin£ out of iovestigalion and experiment•, (t) the development at 
aelected industries, (5) the organlsatlou of Industrial and comn1erdal' 
exhibiUOIIl!• aad (6) that there obould bo as Indo>trial Mu10um and .; 
bureau of iolocm•lloo under the department of Jndaslty lor auppty of• 
information to the public on lndutrial and Commercial matters.' , 

Mr. Kalooram Gangrade' seconded the resolutio!' ~hich, 
was carried.. : .•. 1 , . -

The Eighth Reaolntion.-Co.operatin Banke. 
Sir. G. R. Chitnavis moved :-

. ' !, Thill Conference welcome~ the establishment in tht BombaY Pre-· 
sideilcy of-a CeritraJ Co-operative Bank and urges upon lbb Go.ern.
mcot and the people !he desirablllly of · e>tablhhlng similar Banlol Ia 
tbe other Provinces to help Co-operative Credit SQcletiel and to ad· 
vance loans directly to agriculturists at Ceasonable rates o~ int~eaL• 

1 
He said that Co-operative Banks were very ,helplul to 

agriculturists and artizans and they were bound to save them 
(rom usurous money-lenders. The sp<aker . had some ell:• 
perience of these societies in his part of !he country and he, 
~~a~ no he~itation in commending them lor tho rest of ln~a., 
, . , Rao Bahadur G. Shrinivas Rao seconded the resolullon 

which was carried • 

. : . ·· The Ninth Resolutlon.-Jndentured Labonr. 
The Hon'ble Mr. N. Subba Rao Pantulu moved the 

following Resolution :-
1 •.Thil Conference is ol opiniou that In the bighetl interests of the 

country, the system of Indian indentured labour is undesirabl• ~ 
should be abolished and urges the Government or Jnd~a to lake earJy 

VIII 
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slepolo problblllhe recruitment of Indian · labolll'- · aader contract ol 
Indenture, whether for service at home or abroad! . 

He said that this resolution was bound up with their 
self respect and honor and he urged that for _the honor of 
their country, indentured labour ought to be abolished not 
only in Soutll Africa bot also in other countries. 

Mr. H. S. L. Polak (S. Africa) said · that be seconded 
the resolution with the greater pleasure, in that be hoped 
that the good fortune that had befallen S. Africa in the 
stoppage ol indentured recruitment for that part of the 
Empire would be conferred upon all those places to which. 
Indentured labourers from India went every year. Whilst 
it was true that the indenture question bad a political aspect, 
which had been dealt with at the Indian National Congress, 
it nevertheless had also a very great economic importance. 
An analysis of the savings ol the labOurers who returned 
showed that the material advantage to India ol their' emigra: 
lion was almos.t intangible,. whilst the number of immigrants 
scarcely at aU relieved pressure of population, admitting, 
for purposes of argument, that this existed. But the greatest 
economic objection to the system,. in his opinion, was. that 
a labour Ioree was permitted to leave India, to enrich in. 
different planters in other parts of the world, which Ioree 
could, he understood from industrial experts, be _easily 
absorbed in useful production in India itself. But this 
labour would have to be intelligently and sympathetically 
organised, if it were desired that if should "be availed 
of. Otherwise the continuance of the system would be a 
borden upon the economic conscience of India. He trusted 
that the Conference would not rest until· indentured recruit
ment was completely stopped. 

Mr. Paul Peter Pillai supported· the Resolution, which. 
was then carried unanimously. 

Tha Tanth Resolution.-Duty" Qn Alcohol 

Mr. Manindra Natb Banerjee moved the following 
resolution ~ 

•In view ol promoting and facilitating the work of Scientific aad 
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Techbical inatructlon in India lbia Conlerence argea upon Gotern. 
ment the desirability of uemptlog in conformity with tha pradlce of 
other civilized countries from payment of duty all alcohol purchsed by 
pubUc educational lnaUiulions in tbia country lot otriclly eduutlonal 
purpo~·. 

Mr. M. N. Bannerjee observed lhal as alcohol wu 
absolutely necessary for scienli6c and technical purposes, the 
duty on il sboulc;l be abolished and cited the example of 
European countries,· .where this liquid was free of duly and 
therefore comparatively cheap. 

. The resolution was seconded by Dr. G. Chattopadhyaya, 
who said tbal his association with the resolution, urging that 
alcohol should be duty free, did not show that he was a 
drinker and pointed out the necessity ollhe abolition of Ibis 
duly. 

The Elennth Besolntion.-J.ppolntment of Committee. 
··Mr. J. Choudhuri moved :-
•This Conference appoints a Committee of the following gentlemen 

to submit opinions on and offer saggcatlona In regard to the Co-operaUve 
Credit Societies' Bill, the Life Auurance Companies' Bill and the Prcm. 
deol Societies' Bill, now pending in tbe l01perial LegiolaUve CouacU:-

The Honourable Mr. G. K. Gokhale. 
The Honourable Sir Vlthaldas D. Tbacker,ey. 
The Honourable lllr. Ill. B. Dadabhoy, 
Sir (l; Ill. Cbitaavis. 
Babo Surendra Nath Thakur. 
Tbe Honourable Rao Bahadur R. N. Madbolllar.' 

The Resolution was seconded by Pandit Gokarna N ath 
Misra and supported by Mr. A. C. Ukil and after being pol to 
!be Conference, it was unanimously carried. 

!he Twelfth Besolutlon.-Prevloua Beaolutlona. 
Mr. R. C. Banerjee moved tb at :-

• Tbil Conference coo6rm1 the raolaUoo• pa.ucd In prcviou Coo

lerenoes:-
til calling upon !be Government and tbe people (a) to eueourap 

and belp Indian manufacturcu and 'b) lo foater aod caccnaraec &he -
of aucb awndactura; 
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(21 inviting I he allentlon of capitalists in India lol the urgent need 
61 developing and fully utilising the mineral resources of the coUntry 
and asking them to make organised efforts in that direction; 

{8) urging the special claims to consideration of the- Textile and 
Sugar Industries i and praying for the repeal of ezcise duty oD 

• CoUon goods ; 

1 
(4) urging the-desirability of the standardisation and ~Dification of 

~eigbta and measures so as to rem'lve the serious inconvenience, caused 
lt, trade by their multiplicity ; urging the Indian Universities to create 
facultieS of Commerce, to institute degrees In Coml'nen:e and to affiliate 
Commercial Colleges which will prepare candidates for such degrees, 
.4nd recommending the establishment of a College of .Commerce In each 
·Provinoial Capital, which should also provide for the training of 
teachers for Commercial Schools in the mofussil. • 

Mr. V. V. Jogiah Pantuln seconded the resolution which 
was carried. 

The_ Thirteenth Resolution~omce Bearers. 
The Hon. Pandit Madan Mohon Malaviya moved ,_ 

' The Hon'ble Rao Bahadur R. N. Mudholkar be appointed General 
Secretary of the Industrial Conference for the next year, Mr. N. A. 
Dravit!, Honorary Assistant Secretary and Mr. M. B. Sant, Aasiatant 

_Secretary and this Conference appeals to the public for a sam of Rs. 
IS,OOO to c:arry on the work of the Industrial Conference. 

This Conference deems it desirable that there should be~ Standing 
Committee of this Conference appointed for each year. to co-operate 
with the General Secretary in carrying oD the work of th.e · Conference 
during the year and to advise on allauch ~alters n the Gerieral Secre
tary may submit to them and that the following gentlemen do ~oatitate 
the Standing Committee for the year 1912 :-

: ·sir R. N. Makerji, ' 
Mr. J, Chaudbnri, 
Sir Vithaldaa D. Tbakersey, 
Mr. D. E. Wacha, 
.Hoo'ble lolr. Lalobbai Samaldu, 
Diwan Bahadur P. Rajaratnam Mudaliyar, 
Lala Harkishea Lal, · 
Dr. &.Us Chandra Bannerjcc, 
Mr. C. Y. Chintamani, 

·The Hon'blc Justice Syod Hasao Imam 
Rai Pumenda Naraln SiDgh, Babadur,' 
The Hon'ble Mr.lol. B. Dadab~oy, 

. ' 



Hon'ble Rao 8ablldar R, N. lludholtar, General Secrelary JEI· 
officio). 

Rao Bahadur R. G. Mundie, seconded the resolution 
which was carried. 

THE ANNUAL REPORT. 

Aller this the President called upon the General Secre· 
lary to present the Annual Report to the Conference. The 
Honorable Rao Bahadur R. N. Mudholkar, the General 
Secretary of the Conference laid it on the table and made a 
lew remarks pointing out the necessity of more funds lor 
louring on an extensive scale lor rousing public interest in 
the industrial developmenl He also referred to the need of 
introducing some practical features in methods of work of 
the office. The adoption of the report was carried unani· 
monsly. 

PAPERS. 

The Hon. Mr. Mudholkar then read out the names of 
those gentlemen who contributed papers on Industrial 
subjects. The Papers were taken as read lor w1nt of time. 
He thanked heartily the writers lor their courtesy In placing 
at the disposal of the Conference, very valuable literature on 
economical and Industrial matters. 

With a hearty vote of thanks to the chair the proceed
ings terminated. 



A STUDY IN PARALLELISMS, OR, ECONOMIC AND 
AGRICULTURAL DEVELOPMENT IN 

ENGLAND AND INDIA. 

BY c; E. Low, EsQ., I. C. s., J. P., C. I. E., DIRECTOR OF 
. AGRICULTURE, 

C. P. and Berar, Nagpr~r. 

The existmg state of the economic and agricultural 
development of India presents a most interesting series of 
problems, even to those who are in no way personally or 
politically concerned with the guiding of the various 
movements that are going on in connection with it. 
There is one line of research, at any rate, that is probably 
more familiar to English than to Indian students of politi· 
cal economy, namely, a comparison of the present state 
of things in India with the corresponding conditions of 
village and town life in England, at a time when they 
were perhaps even less developed than they are in the 
India of to-day. It is in the hope that the possibilities of 
such a comparison may interest Indian students of their 
country's economic development, rather than with any 
serious intention of attempting to answer the question 
f}tw 71adis, that presses itself so insistently on all 
spectators of the industrial and agricultural career of the 
country during the last few years, that I have attempted 
to give the following brief and imperfect "outlines. 

I have a word of warning to add regarding the points 
to which attention should be directed. There are import· 
ant differences, as well as important resemblances, and it 
may seem surprising to. say, that the former are the Jess 
obvious and often the more important, To take a sin!lle 

(:-I 
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instance, from the earliest years of its history, the rural 
districts of England have contained a very effective form 
of self-government ; though the names of its offic~ 
might differ under different rulers and dynasties, Roman, 
Saxon or Norman, it has always been there, and has al
ways, except during one or two brief periods of unusual 
disturbance, been able to secure safety of life and limb 
and security of property for the small farmer or artisan, 
as between himself and his fellows. Oppression by the 
great of the small is no more absent from the history of 
England than from that of any other nation, but any 
system of autochthonous administration, outside the village 
unit, and not derived from the ruler of the country, is 
what we do not find in India. To turn to another and less 
important point, I must state that the illustrations of paral
lels in India to similar phenomena in England are taken 
entirely from the only part of India with . which I am 
personally acquainted, namely, the Central Provinces. 

England in the early middle ages was an agricultural 
country to an extent even beyond what may be found in 
the India of to-day. At least five-sixths of the population 
lived in villages, and a very large proportion of those who 
lived in such towns as there were, held more or less agri
cultural land. Thus we find the townspeople of Coventry, 
one of the most important towns of the period, engaged 
in fierce disputes with the abbot of an adjoining monas
tery, regarding their respective rights to the arable and 
common land attached to the town. What trade there was, 
was mostly in luxiiries required by the rich, and brought 
from abroad. Purple cloth, silk, spices, wine, gold and 
gems, and the like, not omitting the important article of 
common use, s.'\lt, were the principal objects of exchange. 
For other arltcles the village was self-sufficing. The 
stage of di'VI'lopment in which the villagers are ~ivi<le<t 
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off into d1fferent industries, such as weavers, carpenters 
and the like, had only just been reached. Not many 
years before, every cultivator spun and wove the wool of 
his own sheep into a rough kind of garment. The village 
supplied itself with food from the produce of its own fields, 
wove its own cloth, lighted its own houses with candles 
made from the fat of its own animals, and the common 
people depended on the outside world for nothing except 
salt and iron, which they purchased from travelling mer· 
chants, who visited the large f:urs, that were held all over 
the country at important centres, on religious festivals. 
This fact alone puts England far behind the India of 9 

hundred or even two hundred years ago, in economic 
development, when it used to own a skilled caste of weav· 
ers, whose products were d:ported all over' the world. 
The towns contained each its gild or association of Ira· 
ders. Most of them were merchants, there were not many 
pure artisans at that period. Those who did make 
goods also sold them, but as a rule only in response to a 
special order. These persons associated together for the 
mutual protecti.on of their business. They all contri· 
buted to the common purse, the object of which was to 
pay the baron or lord of the town an annual fee for pro· 
tecting or rather for not illtreating them ; it was also avail· 
able to ransom any member of the gild who got into 
trouble when away from- the town on business ; for 
religious ceremonies, and for assistance to the poorer 
brethren of the gild. I will now ask you to look at the 
state of affairs some two or three hundred years later, in the 
middle of the 14th century. We then find in the villages, 
separate weavers, carpenters, blacksmiths, and the like. 
In the towns there are large collections of cutlers, leather 
workers, and above all weaver!; ; for the weaving of wool 
was as important an industry as the weaving of cotton in 
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India. The English weavers, however, did not learn fine 
weaving till a much later period. 

The corporate life of municipal towns presented several 
very curious features. In addition to the gild merchant, ·or 
(later) the traders or artisans' gilds already described; there 
was the governing body of the corporation, that probably 
took its origin from the first named institution. All these 
bodies had for their chief concern, the encouragement of 
the trade and industry in the first place of their own gild 
and in the next of their own town, at the expense of any 
other person or body of persons whatever. As regards the 
first point, they took particular care to see that the mem
bers of their trade did not make bad wares, and did •not 
work secretly, so .as to defeat the attempts of the gild 
organisation to inspect the character of their work. 
Artisans and traders were only allowed to work or sell 
in certain fixed places. We have to go back a· long way 
in Indian history before we find the gild so living and 
active a force 'as it was in medieval England, There were 
numerous ordinances for the keeping up of prices, the 
prevention of foreigners-a word which included .. all 
persons not members of the particular town-from 
sharing in the profits of retail trade, and the maintenance 
of a proper standard of quality, The medieval concep
tion of price was something quite different- to the 
modern idea of a figure fi;'{ed by supply and demand; 
The . canon law in particular aimed at the idea ef a 
just price, i. e., a price that gave the merchant or artisan a 
reasonable or living wage, and the burgess or statesman 
was fully in sympathy with this idea. The canon law 
-was a derivative from the Bible and the writings of the 
Fathers of the Church, common to the whole. of Chris
tendom, and concerning itself with mattenr· which--· ~et'e 
considered· fit for religious rathec than f.or. S~!'ml~ Q~:<$-
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nailce, among which at that time were the taking of inter• 
est, the making of wills, and the methods of trade, in 
their ethical aspect. The canon law was a real force, and 
embodied public opinion to an e.xtent that may· perhaps 
surprise a modern English reader, accustomed tq resent 
intrusion of the authority of the Church into the affairs of 
everyday life. But religion entered into such affairs far 
more than to-day. Usury was not only reprobated by the 
canon law, but loathed by the people at large. Its practice 
was confined to the Jews, and to members of nations 
whom, curiously enough, nearness to Rome had made 
more careless of its decrees. 

To return to the medieval town, there was a strong 
sense of corporate life that has probably never been paral· 
leled in an Indian town till recent years. Members of the 
different gilds were in the habit of making large donations 
of money or land, for the spiritual or temporal wel!are of 
the gild, and at a later date, the leading burgesses loved to 
beautify their town with handsome buildings, or their 
rooms of meeting with splendid articles of plate.. The 
establishment of magnificent churches recalls the temple• 
building proclivities of pious rulers and · merchants in 
India, but mixed up with the pious sentiment that prompt· 
ed.the English devotee, was a strong desire for the glori• 
lication of his native town or village. 

Practically no English town has ever been establish· 
ed that does not owe its existence to its position as a trad· 
ing centre. In all cases, they have been founded, not 
by kings, but by traders. London, the capital since the 
earliest times, was such simply owing to its excel· 
lent facilities as a port. The King lived at: Lon• 
don, ·and made it the seat of his administration, 
hecause it was the largest and most convepien~ ~ntre 

for his purpose.· There is no parallel in Engli~b. IIi!!" 
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tory to what was a very common event at the founda· 
tion of an Indian dynasty, namely, for the King to choose 
some convenient spot, and say to the people "let there be 
a city h~re." Such cities owed their very existence to the 
presence of the monarch's court, which drew to it and re. 
quired for its support the concentrated wealth of all the 
host of small towns and villages throughout the realm. 
This was collected as land revenue and benefited the 
capital by being spent there by the king and his officers 
and favourites •. In England, no doubt, many of the no
bility lived in the large towns for ~ part of the year and 
spent a large proportion of. their incomes there. But what 
made the town, was the natural flow of trade to it, attracted 
by the advantages of its position ; and every nobleman, 
even the King himself, lived for a great part of the year in 
his own estates, and consumed the bulk of their produce 
locally .. In the above facts are a number of striking and 
deep-lying points of difference between the fundament
al characteristics of the two nations. An English village of 
this time consisted of a row of huts, built of stone, rubble, 
wood, mud, or turf, and thatched with straw or turf, 
according to the nature of the country ; these houses had 
no windows, and only a hole in the roof for a chimney. 
Each house had its enclosure, with grass and a few half· 
wild vegetables and fruit trees and with a byre, in which 
the cattle of the cultivator were kept at night. Surround
ing these were the cultivated fields of the village. These 
were divided into three or four large divisions, called 
' shots' very much like the divisions of the villages in 
most parts of India; and in the Central Provinces especial
ly Chhattisgarh, where they are called kllars. Now 
these were cultivated in what will seem, and no 
doubt really was, a most inconvenient fashion. Each 
cultivator held his land, not in one or two large fields, 
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but in little strips scattered all over the village. A 
holder of 30 acres, which was as much as one plough 
could cultivate and was the usual size of a holding, pos· 
sessed 60 half acre strips, scattered over every part of the 
village lands. This is just what we find in Chhattisgarh at 
the present day, but as I shall explain owing to a different 
reason. 

In the Chhattisgarh division of the Central Province.~, 
the people are suffering under precisely similar inconveni· 
ences, but the force of custom and the sense of individual 
ownership that has grown up under the years of British 
rule, are too much for the people, and changes are hard to 
make. A hundred years ago, the cultivator would have 
felt that he had no right to the particular piece of land he 
was holding, any more than to any other particular piece 
of land ; what he had a right to was a certain amount of 
the village lands to cultivate, and so long as he had that, 
he had no just cause of complaint. This fact was recog· 
nised by the periodical redistributions that took place at 
intervals, and were called /aklrabala. There is, I believe, 
no real trace anywhere in India of the joint ploughing 
that underlies the English village system that I have been 
describing ; whether this was due to the light and easily 
tilled nature of the Indian soil, which has always been 
easily ploughed by a single pair of small oxen, I am not 
aware. 

Now the English cultivators held land in this way, 
not because, at the time of which we are speaking, it was 
the most convenient, but because it had been at one time 
necessary, and they were unable to change it. This kind 
of cultivation arose from the fact that the cultivators in 
still earlier times, used to club together to plough and 
sow. One man would find an ox, one the wood for the 
plough, another having IJO!hing to ~optribute would worfl 
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as ploughman. In the Venedotian code, which-waS the' 
law in force in early times in South Wales, it is laid down;. 
exactly in what w•y the land shall be divided up among 
the people who have found the animals and plough 
equipment. The ploughman took the first furrow as 
his own and sowed seed in it,' the man who found ·the 
plough irons the next, the man who found the land side. 
ox the next, and so on ; there were usually eight oxen in 
a team, and it is rather startling to hear that the man who 
drove them walked in- front with his face towards them, 
and the plough was fastened to their tails. A · length of 
220 yards is called in English a furlong, which means · a 
lurrowlong. A piece of land one furlong long,· and one 
rod broad is a rood, and four of these roods make an
acre. If you look at the map of an old English village, 
you will see that most of these strips are each just about a 
furlong in length. Every man has naturally to have a right 
of way to his separate plot, and you can imagine what an 
enormous number of paths there must have been, and 
what a splendid opportunity for disputes lay open to a 
quarrelsome man. 

The crops were sown according to the old three .field 
system, of tilth, etch and fallow. Tilth crops were sown 
after fallow, and usually consisted of wheat and rye, sown 
in autumn. The etch crop, etch meaning stubble, was usu• 
ally but not always sown in the spring, after ploughing up 
the wheat stubble which was first grazed over:by sheep, 
cattle or poultry. It usually consisted of barley, oats, peas 
or beans. Wheat was the staple food of the better parts of 
the country, mixed in places with rye, and in the northern 
and western tracts, which were more backward, the princi
pal food was oats or rye. Generally the standard of living 
was higher in England than in other European countries,· 
hut the country was specially liable to famine; • Anglon1111 
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fames,' or 'the famine of England ' was' mentioned by a 
medieval European writer as the curse of the country. 
The only. reason that is ascribed for this, was the fact that 
the people were accustomed to live well and extravagant· 
ly,· and alternated between seasons of extreme plenty and 
cheapness, with times when prices were 9 or 10 times· 
higher than ordinarily . 

. It is quite clear that it was impossible to improve the 
breed of cattle with such a system of agriculture. No fodder 
crops could be grown, as long as fields were all grazed over 
directly after the harvest. The people moreover did not 
know of the advantages of such crops till many years 
later, and were therefore unable to feed their animals in 
the winter. The animals, wandering all over the village, 
dropped their manure here and there, so that cultivators 
had very little benefit from the dung of the.r own cattle, 
though there were instances of herding animals in a field 
at night for manuring. Moreover, owing to all the cattle 
of the village, good and bad, roaming together, it. was iJn· 
possible to keep a good breed distinct, and infectious dis· 
ease was readily communicated. Nowadays, in England, 
every cultivator keeps his own cattle in his own enclosed 
field. One of the most important things that the Agri· 
cultural Department has betore 11 is to improve th~ cattle, 
and these same difficulties conlront us now in India, 
especially in Chhattisgarh, with the added one that the 
Indian cultivators burn their cowdung for fuel, which was 
not a general practice in England, where there was 
generally plenty of wood. When in the 16th and 17th 
centuries enclosures of fields and fodder crops came in, 
it was possible to stallfeed animals during the winter ; 
they increased in size and number, gave more manure, 
which in its turn made the field more productive. Oxen 
were generally used ior ploughing in the middle ages, 

J 
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though horses ware more usually employed for pulling 
carts and carrying packloads, in which most kinds. of 
merchandise were taken about. Gradually the horse dis
placed the ox, until now there are only a few places in 
Epgland• where plough oxen are to be seen, and even 
there their use is by no means general. 

Now, who were the cultivators of these lands I have 
been describing ? In the first place was the lord of the 
manor. He might have only one manor, or he might 
have several hundreds. A writer on household manage-

. . 
ment in the 13th century advises large landowners. to 
have a clear account of what food was to be found 
in stock at each of their manors, and to arrange to stay at 
·them one after another, so as to eat up all the supplies, 
without waste. These supplies came from the home-farm 
of the landlord, and from the tenants. The home farm was 
cultivated mostly by the serfs and tenants, with a few 
hired servants of the lord, under the supervision of his 
reeve or bailiff. There were three classes of servile 
tenants. : The villeins or yardlings, who were by far the 
most numerous class, held an area which corresponded 
to what a pair of oxen could cultivate, or about thirty 
acro:s. This area was called a yardland. There were 
also so-called ' half-villeins ', who had only one ox, and 
held about 13 acres. The next class was that of the .. 
cottars, who had no cattle, and had only their cottage 
and its enclosure of about 5 acres, which presumably 
they cultivated by manual labour 'or by hiring cattle from 
some one else. There is a class of cultivators in most 
Central Provinces districts, who have no cattle, and who 
pay for the cattle they hire from others by working so 
many days in return or in some other way. The lot of 
~ese men is a hard one, and I do not think that the lot 
of tjle medieval cottar was very much ~tter, l311t it 
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Was better !han that of the lowest class of serfs or slaves. 
Here is what a writer of the eleventh century says of one 
of them. " Be it never so stark winter I dare not linger 
at home for awe of my lord. I have a boy driving the 
oxen with a goad iron, who is hoarse with cold and 
shouting. Mighty hard work it is, for I am not free."' 
Now the tenants, both cottars and villeins, had to do 
certain work for the lord or as it is called in most dis
tricts in the Central Provinces begar. The villeins at 
ploughing time had to plough for two or three days in 
the week the manorial land, usually clubbing their cattle 
together to make up a team. They had to find a certain 
amount of seed for the lord's land. Then they could 
also be called on at other times for work for a certain 
number of days. They had also to make payments in 
money. Thus, a manor in H untingdonshire has on record 
that the villeins had to give 10 bushels of oats at Martin· 
mas as fodder com, 20- eggs at Easter, .10 eggs on St. 
Botolph's day, and also to pay something towards making 
the milldam and digging the vineyard. The daughters 
of the villeins could not marry, without a fine being 
paid by their fathers, who had to escort their landlord 
in his journeys up to a certain distance, and to 
carry his wool and corn to market, with their own 
animals. Almost every manor had its commill, and 
all the tenants had to take their corn t9 be ground at 
that mill, and nowhere else. The landlord naturally got 
a good rent for the mill if he leased it out. The tenants 
also had to go with the landlord when he went hunting, 
and drive the animals. Sometimes they had to keep his 
dogs for him. The cottars had to do similar services 
only as they had no cattle, they had to do more pen10nal 
work. 

In return fer this, the tenant got, besides tl1e right to 
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.cultivate his share of the village lands, the right to t'!~e 
wood from the manorial forest, when there was any, and 
to graze his cattle over the whole village lands, after the 
-crops had been cut. He was not allowed to graze all the 
cattle he liked-only a fixed number. There were certain 
meadows that were temporarily enclosed, and cut for hay, 
but most o,f the grass land was only grazing land •. 

Now, it is very improbable that the tenant was con, 
tented with such . an arrangement, but law and .custom 
wer~ too strongfor him, and if he had given up hi~ land, 
some one else would have been only too glad to . get it. 
Still, ~ change gradually came on. Some _landlords did 
not much care for the. trouble of making the tenants come 
and cu\tivate th,e homefarm, and were glad to let 1! out 
on a money rent or to take rent from tenants instead of 
labour.. The existence of tenants on rent· in the, village 
side by sicl,e wit)). tenants on servile tenure was bound to, 
lead to changes •. Still, for long the ~illage was entirelY.. 
self-sufficing. _Many tenants brewed their own beer and 
.baked their own )>read. The wool of the sheep was spu~ 
and woven by their wives and children. They made 
harness for horses ancj. cattle from willow twigs. If. a man 
wanted anything. of a more elaborate nature, he had to 
wait for the n~>!fest fair, which gatherings .;,ere held at con
venient spots atregular intervals and were. freque11ted. by 
merchants. from all. p;JJ"ts. ..The' close .Parallelism to a11 
lnd1an village, especially. in th!! matter of the comm~ta
tion for bcgar,. now provided by the villag~ ~u~;t;;~s roll, 
.will at once sugges~ itself. , . . . . . -

.}he village had its village servants, , much like . an 
Indian village i !)•ere~. was a c;arpe!lter. and. a blacksmith, 
a pi!'der .or pqundkeep~,. a vi!Jage herdsman _who grazed 
the common herd of the village, and a hayward o~hay
keeper _wh!l saw tl!a~ th,e meadows kept for hflY :-yere not 



18 

trampled down or grazed over. With tl1e open field 
system, and relying as they did more on the watching of 
fields or cattle than on fencing the fields, the functions 
pf the last three persons must have been no smecure. 
Village servants were, as in India, paid either by rent-free 
land, or by contributions of grain or food from the tenants, 
In England the parish priest held a far more important 
place than the village Parsai or Joshi does in India. If the 
Joshi has a mafi holding, it is usually almost the poorest 
land in the village, but the parish priest had very often a 
piece of land called glebe, as well a5 the tithes or tenth 
part. of the agricultural produce of the village, whether 
animal or vegetable.· In return for this, he held the religi
qus services, taught the children of those who could 
spare them from work, and often kept a bull for the u•e of 
the village. 

In spite of what sounds like a description of hard 
times and little comfort, there was much to alleviate the 
lot of the poorer cultivator. In the first place, the people 
of that time were a much more deeply religious folk than 
their descendants of today. Every village had its religiou• 
gild, very often several of them. These were much like 
the town gilds already described. They held solemn pro· 
cessions and religious observances at the great festivals 
<?f the_ church, when the village would give; itself up to 
religious ceremonies and merry-making; and there was al
'vays_ a general feast, followed by games. Then there was 
the parish church, which was always open, and to which 
every_person in_. the village repaired for worship at least 
once_ a day, or, at the sound of its bell heard far off in !he 
fields while at his labour, he bowed his head and m_ur· 
mured the prayers appropriate to the day and hour. . In 
fact, in matters spiritual, the Englishman of the 14th cen· 
tury,c~)uld you but have met him,"·ould have seemed much 



· more akin to the Hindu than his modern descendant. 
Religious law, as has been already said, entered very 
largely into the affairs of everyday life. The poor, under 
the manorial system described above, were never suffered 
to want. The lord of the manor, though his people were 
more like his slaves than his tenants, was yet bound to 
keep them from actual starvation, so long as they re
mained in his village. It was not till the changes which 
I am going to describe made the link between the upper 
and lower classes one of interest rather than of tradition, 
that the dreadful problem of pauperism, which is at the 
present moment the most serious before the English 
people, began to raise its head. The strong religious 
compulsion of the Christian law, which prescribed the 
care of the poor as one of the three great duties, also 
went far to alleviate their lot. It was fulfilled by constant 
acts of petty charity, by the endowment of hospitals and 
monasteries for the reception of the indigent poor, 
and by the payment of the tithes, of which one-third was 
supposed to be for the poor, one-third for the mainte
nance of the church fabric, and one-third for the clergy. 
How far these pious gifts have been diverted from their 
original purpose, is a matter of general notoriety. 

I have thus sketched for you the conditions that 
ruled the English village of the 14th century, and we have 
now to see how it has developed into what we see to-day. 
What had at one time been a good and useful custom, 
that of ploughing the land jointly and holding it in scat
tered strips, had grown into a serious clog to further 
improvement of agriculture, and no effort of Government 
or persuasion of its officers could have altered it. That 
had to be left to the logic of events. 

Just so in Chhattisgarh the cultivator of the present 
day will readily admit that his scattered holding is a great· 
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drawback to good cultivation, but when w~ try, as 
Government did a few years ago, to get him to exchange 
fields with his fellow-tenants, so as to bring his holding 
into a compact whole, we lind that his distrust and 
conservatism are too strong to overcome, and so we 
should have found, I doubt nothing, in the case of the 
English manorial tenant of 600 years ago. How then did 
the change come about ? The main cause was the 
awful calamity of the Black Death, or as we call 
it now, plague. that swept over the whole of Europe m 1349. 
The visitations of plague in India, dreadful as they 
are, are in no way parallel with that terrible calamity, that 
reduced the population of England by one-hall in the 
course of fifteen months. The ordin<lry death·rate, as 
seen in the record of the appointment of parish priests, 
was increased about 12 or 15 fold. The living did not 
suffice to bury the dead. The fields went out of culti
vation, the harvests rotted on the ground, and the gras!l 
grew in the village streets. With this enormous lo!IS of 
population, landlords could find no tenants to till their 
land, and labourers were not to be had, except at wages 
double or more than double of what they were paid before. 
The price of corn stayed as low as it was before or nearly 
so, and gradually farmers found that it no longer paid them 
to grow so much corn. The landlords had to take the land 
into their own cultivation to a large extent, and, as they 
had not the labour to cultivate it, they were also inclined 
to Jay it down as grazing area and keep sheep there. These 
causes gradually operated, till, after some 300 years had 
passed, a very large proportiOn of these scattered strips 
of cultivated land had been thrown into sheep walks. 
Many men kept as many ~ 20,000 sheep. Instead of 
recognising that the country was adapting itself to the 
circumstance of a !essen~d population, Government tried 
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to restrict the number of sheep that might be kept, but 
as usual in vain. At a later date, an English writer 
says, that the sheep, though so gentle and innocent a 
creature; was really worse than a lion 'or a tiger,· 
because, instead of only men, it ate up houses and .farms 
as well, meaning that sheep farming had been the cause 
of the decline in arable farming and rural population. 

The· most important product of the English farmer 
for' many centuries was· wool ; and much attention was 
paid to this by the' Government, as the export tax ori 
wool, which was for many centuries nearly all sent abroad 
to Holland, or to Italy to be woven, was the most important 
cash revenue of the Crown. It was also the constant policy 
of King Edward Ill to do all he could to improve the breed 
of sheep, and to get the manufacture of cloth taken up in 
England. The principal weaving centres of England 
were in the eastern and western counties, where it was 
practised in large villagc!s and small towns ; and it was 
not till a later date that· the weaving communities of 
Lancashire and Yorkshire arose. The former, as everyone 
knows, have taken up cotton weaving, but the latter have 
still retained the art of wool weaving, though now it is 
carried on in factories. During the middle ages, England· 
was the most backward of western countries, not only in 
respect of manufactures but even of trade. It Was the' 
result of the policy of her kings, that the 'wool trade laid: 
the foundations· of her present industrial position. The. 
powerful weapon of protection was employed, first to raise 
the pnce of the new product, arid next to· prohibit its ex" 
port, and thereby build up a trade in cloth. As I have 
said, at one time the wool of England was all worked up 
on the looms of Florence and the Netherlands. Foreign 
weavers were invited into England, at first· to the great 
disgust of the local weavers · ancl cloth merchants, to 
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weave the finer and more elaborate materials, and the 
outcome of this was the skilled weaving communities of 
the eastern, western and northern counties. A not inapt 
parallel may be found between the wool trade of 
England, built up on a local staple and by the example 
of foreign weavers, and the cotton trade of the west of 
India, which has now passed largely from the hands of 
its European founders, into those of Indian capitalists. 
Whether a corresponding line of protective policy would 
~ave equally beneficial results under modern conditions, 
is a question on which I am not prepared to enter. 
By the reign of Elizabeth, we find the state of affairs 
in rural England to be as follows. Over most parts 
of the country farming was carried on in the old 
open field system, but there were also very large areas 
held as sheep farms. The style of farming was also im
proving. We had also learned from the Dutch to grow 
fodder crops, and the farm animals, instead of starving 
half the year on frozen grass, were now well fed all the 
year round. They produced more manure, and that gave 
better crops. Where the farmer was no longer tied down 
to farming by scattered strips, he was able to utilise the 
knowledge of improved methods that had come into the 
country. But in the midst of this comparative prosperity, 
there was one fearful blot. The cultivators and labourers 
who had managed to make a living on the land with the 
help of common rights that gave them a little grazing 
for their cattle were in bad case, when the landlords put 
the cultivated lands into grazing, and enclosed the com
mons. The landlord felt no further obligation to keep 
them, since they had challenged his right to make them 
work at low customary wages, and wandered off to other 
villages to get as high wages as they could. The roarls 
were therefore full of ' valiant beggars', as the laW>! ol that 

8 
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time called them, who were a menace to the community. 
Pauper legislation began to be enacted, which was previ· · 
ously as unknown as it is in India of to-day. Any person 
found begging was to be whipped and sent on to his par
ish, which was bound either to find . work for him, or to 
maintain him, and ta:"<ation was imposed for that purpose. 
This was an unpopular measure and the landlords of a 
parish did their best to avoid it, J>y pulling down the 
cottages where the poor people lived, so that there 
should be as few as possible to become chargeable 
to the parish rates, The unfortunate labourers had 
to live where they could, and most of them ·were~ 

unable to find cottages near where they had to work, 
which meant that they had to rise an hour or· two 
earlier, and walk in the cold and darkness of a rainy 
winter morning to their work. This and the poor food 
that their miserable wages provided for them had a bad 
effect on their health, and when we remember the fact 
that plague was still a regular visitant every few years,· that 
small pox had now become a very serious cause of mortali· 
ty and that malaria and fevers caused by insanitary 
dwellings were rife, it is not to be wondered at that 
the expectation of life in those days was very much lower 
than it is now, and that men were then as old at 50 as they 
are now at 70. 

To these miseries of the poor, there was added yet 
another, the decline in wages. After the Black Death, 
there was a period during which the labouring o;;lasses 
were more prosperous than they ever were, before or since. 
There was little or no rise in the price of food, .and their 
wages had doubled, You have only to look at the effect 
of plague in the Punjab of to-day, and you will see a some
what similar state of things. Here, however, as in the 
rest of India, a rise in prices is setting in, and it is proba· 
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bly due to the same cause as that which shortly after 
began to operate in medieval England. Owing to the 
discovery of America, and the enormously increased pro
duction of the precious metals, the price of all articles 
of food and ordinary use began to rise to an unparallded 
extent. Seasonal fluctuations there had been, but this 
rise in the price of food had come to stay. So it seems 
that to-day the increased output of gold in South Africa 
has a good deal to do with the rise in prices that has af
fected the world. There was in England another cause 
that is happily absent in India, namely, the debase
ment of the coinage, that was begun by Henry Vlll 
and was continued by his son. In the face of these 
happenings, it is well to consider what is likely to 
be the outcome of the present rise of prices. It is 
fortunate that the rise in wages has in India 
occurred almost simultaneously with that of prices, 
but if the latter outruns the former, we may be threatened 
with the same terri!>le pauperism as England had to face 

·in the sixteenth century. 
Turn we now to the towns. Here we find that in· 

dustries had become more specialised and centralised. 
There had arisen a class of merchant adventurers, to 
whom England owes her overseas Empire of to-day, who 
traded across seas in their own ships. There were also 
merchants of woollen cloth, of leather, of iron ware and 
the like, who purchased their wares from the artisans who 
made them. This meant that capital was increa•ing, and 
that the money earned by trade or manufacture was 
accumulating, while it was being used to forward still 
more the very industries that had produced it. Finally, 
the Government of the towns was no longer in the hands 
of the various gilds, but of properly empowered and regu
larly constituted municipalities, who had grown out of 
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these trade gilds. But even yet the artisan employment 
available in the towns was not enough to absorb the dis~ 
placed labour of the country. That was reserved for a 
still later stage, with a description of which I will bring 
this paper to a close. The process of the substitution of 
compact farms of a large size for small scattered holdings 
went on slowly till about the beginning of the 18th 
century, when arable farming became so profitable that the 
sheep grazing began to decline. This was the signal for 
the final acts of enclosure, that took place between about 
1740 and 1830 and completed what the 16th century had 
begun. Instead of the open treeless fields .divided into 
their narrow strips, with a close packed cluster of huts 
gathered round the parish church and manor house, you 
will find in England of to-day a country of large 
fields, separated by hedges, with farms and cottages 
scattered all over the whole country, and not confined to 
the village site. Pakka roads lead to every village, indeed, 
in most cases, to every farm-house C?r group of cottages. 
But the great and most important change was in the · 
towns. In quick su.ccession were invented the arts 
of smelting iron with coal, of spinning and weaving 
by machinery, of calico printing and of porcelain and 
ornamented pottery making. The power inilr, worked by 
wind or water, was introduced in the 17th century, while 
the steam pump, followed by the steam engine, came in 
during the ·next century. The result was an enormous 
demand for unskilled or semi-skilled labour ; but, owing 
to the fact that labour bad not yet organized itself for its 
own protection, and that the prevailing sentiment of the 
time favoured a policy of allowing employers and labour
ers to settle the rates and conditions of wages by mutual 
agreement, this increase of factory employment was 
accompanied by a great deal of misery, and, though labour 



21 

has now won a partial recognition of its rights, the 
struggle has left a legacy of class hatred which had never 
been known before in England, and is at the bottom of 
the active socialistic tendencies of to-day. 

I do not know if any deductions may be drawn from 
these facts, but there are one or two that I would like to 
suggest. One is, that all nations have to pass through 
more or less the same processes of evolution, and England 
of 600 years ago was very like, allowing for differences of 
climate and national character, the India of to-day. Ano
ther is, that there is not much difference in the happiness 
of a nation at the different ptriods of its growth. A nation 
gains in power by progress in economic development, but 
its individuals are not as a whole the better off or the hap
pier. Though the labourer of the middle ages ran the risk 
of having his wife or daughter taken away by an oppressive 
lord, or of being made to work long hours for no pay, or of 
being thrown into prison without cause, he was in little or 
no danger of starving, so long as he stuck to his village,and 
the wages he earned sufficed to purchase him a larger share 
of the necessaries of life than has been the case with the 
labouring class in any succeeding century. He also found 
it far easier to obtain a piece of land and become a mem
ber of the farming class. Security of life and legal rights 
have been purchased at the cost of security of livelihood. 
Let us apply the parallel to the case of this country. 
India stands economically at the parting ol the ways. 
That it will ever become exclusively or mainly a manu· 
factoring country, I do not believe, but there is no possi· 
ble doubt that a large enough portion of its populatton 
will at no distant date come to depend on industrial 
resources. And when this comes to pass, we must not 
imagine for one moment that the country will have reach· 
ed a haven of security. It will have exchanged one set of 



difficulties for far graver ones. Pauperism in India, which 
is bound to be the result of a large population entirely 
divorced from all connection with the land, and drawing 
their livelihood from the fluctuating demands of trade, 
will be a vastly more difficult problem even than in Eng
land, where we have hardly as yet begun to solve it. But 
are we therefore to recoil from the path of progress on 
which our feet have been set, ever since the world was 
created, and living beings were placed therein ? We cannot, 
even if we would, and no man is worthy of the name of 
such, that would if he could. But we can draw a sober 
confidence from the history of others that have trod the 
path before" us, and advance, without fear, with hope 
of the ultimate future, and with the full trust and belief 
that the Power that made this world and all that is in it, 
is fufilling its own purpose in ourselves, for the benefit of 
the whole created universe. 

COTTON CULTIVATION IN THE CENTRAL 
PROVINCES AND BERAR STUDIED FROM 

AN ECONOMIC ASPECT. 

BY D. CLOUSTON1 EsQ., M, A., B. sc., 

Deputy Director of Agriculture, C. P. & Berar. 

1. . No crop in the Central Provinces and Berar has 
received more attention within the last half century than 
cotton. Within that time the mill consumption of the raw 
material in Great Britain, America, India and the Con
tinent has increased enormously. There has been consi" 
derable variation in the prices from year to year ; but 
they have always remained sufficiently high to make the
cultivation of this crop more profitable than that of any 
other grown in the cotton tract. Bumper crops in India 
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itself have little effect in lowering prices, as the world's 
supply of the raw material is never quite equal to the de
mand. Prices have therefore remained high, and the 
wealth amassed in the cotton tract of these Provinces 
has been very considerable. Wealth has brought in its 
train many desirable features : it has raised the standard 
of comfort of the whole population of the tract. Their 
homesteads are commodious and comfortable and their 
cattle are the best to be found in the Provinces. The 
people are better educated, too, and more enterprising. 

2. The area under cotton, which in 1868-69 was only 
2,037,617 acres, had increased to 4,176,561 acres 40 years 
later (1908-09): while in 1909-10 it had topped 41 million 
acres. The great increase in the area has been largely at 
the expense of whe-at and millets. Th rapid expansion in 
the cultivation of this staple has in no smaU degree been 
due to the improved railway facilities which have been in
troduced within the last half century. Previous to that 
time the Central Provinces and Berar were almost in· 
accessible. The two great cotton marls outside the Pro· 
vinces were Bombay and Mirzapur on the Ganges, to which 
cotton was carried by road by the Ban jaras. The load, 
(bojha) of about 240 lbs. consisted of two loose bags slung 
pannier-fashton on a bullock's back. The cost of transport 
in this way often exceededhalf the value of the cotton. Much 
loss was suffered in transit, too, for the cotton was eaten 
by the bullocks, stolen by the drivers and damaged by the 
dust. The dirty stale in which this fibre had been export· 
ed had long been a cause of complaint among English 
mill-owners. Previous to that time little inducement had 
been offered to the grower to supply clean cotton, as no 
more was given for clean samples than for dirty ones. 
The ryot was, it is said, in the habit of sowing his cotton 
broadcast in certain districts as a mixture with tu r, juar 



and other crops : he seldom did any weeding and did not 
start picking till all the bolls bad matured. The village 
bemia as middleman adulterated his purchases with cotton 
seed, earth and water ; there were as yet no European 
agents stationed in the Provinces to set the standard of 
honesty in the trade. The exporter, who was directly inter• 
ested in getting cotton of good quality, was stationed in 
one of the big marts and never came into direct touch 
with the producer, who, therefore, remained in ignorance 
of his requirements as to quality. It is not surprising that 
under these conditions Indian cotton became a byword 
among English mill-owners, whose opinion was that it 
would never be used by them, except as a make-shift in 
the event of a shortage in the American supply. 

3. The first real attempt at improvement of this 
staple in these Provinces dates from 1866, when Mr. Rivett 
Carnac was appointed Cotton Commissioner (i) to intto
duce foreign"staples, (ii) to improve the indigenous plant 
and (iii) to watch over all affairs relating to cotton and to 
further, so far as might be legitimately possible, all inter
ests connected therewith. At this time the cottons of the 
Central Provinces and Berar were classified as Chanda 
jari, bani or Hinganghat and Berar jmi or Oo•nras. Chanda 
jari and bani were different names for the same variety, 
which was known as Chanda jari when grown as. a cold 
weather crop in the district of that name, and as bani or 
Hinganghat when sown in other parts of the cotton tract 
in the beginning of the rains. The staple of this cotton 
was described 40 years ago as being fine and silky and 
quite suitable for the English mills-being nearly equal to 
middling American. It is interesting to note that samples 
of the selected bani now grown on the Akola Farm have 
this year been valued at 8·40d. per lb., when middling 
American was selling at 8·07d., which proves that this, 



our long stapled cotton, has been improving rather than 
deteriorating in the quality of its staple. Berar jari or 
Oomras was slightly inferior to Hinganghat : the name 
was applied very possibly to all cottons containing a 
mixture of bani and the finer types of jari, The Cotton 
Commissioner decided to concentrate his attention on the 
improvement of bani or Hinganghat mainly, and to im· 
prove it by seed selection. Large quantities of Hinganghat 
seed from the locality of the same name were sent to 
Berar, Nimar, Jubbulpore and Chhattisgarh, as well as to 
other Provinces. In 1867, 855 tons of seed of this variety 
were distributed. The results were disappointing : bm•i 
did badly in most places and from the selection of seed 
no results of proved value were obtained. Trials made 
with American Cottons at this time proved equally un• 
satisfactory. Though grown with great care they gave 
poor yields of lint and the fibre was weak. The efforts 
made to facilitate transport, however, were much more 
successful. Owing largely to the exertions of the Cotton 
Commissioner the rolling stock of the country was in· 
creased, new branch lines were opened, suitable yards for 
storing cotton were provided, and baling presses were 
introduced. Though the highest expectations formed at 
the period of the American war were hardly fulfilled, the 
course of the cotton trade was after the first five years-one 
of steady progress: gins and factories sprang up one after 
another, and the control of the trade tended steadily to
wards Indian hands, the pioneer European firms dropping 
out one after another. 

4. The next important attempt ·at improvements 
dates from the year 1904, when the Government of India 
in response to an appeal from the British Cotton Growing 
Association urged Provincial Governments to take up the 
question of cotton improvement once more, and suggest· 
ed the following lines on which it might be carried out. 

' 
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(i) . The botanical examination and classification of all 
existing varieties of cotton, both wild and c-qltivated •.. (ii) 
The introduction of better varieties and improved methods 
of cultivation •. (iii)· The provision and distribution.of 
good seed of . the varieties ordinarily grown. Steps were 
again taken in these Provinces to improve the staple ; but, 
strange to say, forgetful of the failures of the past an at
tempt. was made once more to push bani at the expense of 
jari, which needless to say once more ended in failure. 
Very few cultivators could :be induced to purchase bani 
seed, which the Department had collected for distribution, 
and Utose who did were dissatisfied. with the poor yields 
of lint obtained. 

5. In 1906 it was decided to work out a scheme of 
improvement on scientific and economic lines. with the 
sole aim in view of benefiting the grower.· The different 
indigenous races were classified, and plant-to-plant selec
tion was started in the case of each. Exotic varieties 
were freely tried, and field experiments were. started, 
designed to ascertain the relative values from an economic 
aspect of these, and of the indigenous cottons. , 

6. The result of the classification of the cottons 
grown in all the cotton growing talilks showed that the 
so called jari, the almost universally prevailing type, con
sisted of a heterogeneous mixture of different races-the 
plants of which differ greatly in their habit of growth 
and in the quality and quantity of therr lint. In the 
classification, I was guided by the work previously 
done by Prof. Gammie whose assistance throughout has 
been invaluable. · The character of the mixture was 
found to vary greatly in different parts of the Provinces. 
In the Tapti valley and Nimar the finer types, 11iz.: 
malvensis and vera predominate ; in quality the lint of 
this mixture is probably very similar to that of the 
jari or Oomras grown 50 years ago. In the South includ• 



ing all Berai, where cotton cultivation is more advanced 
and the cultivators more intelligent, the coarser but more 
productive lyt!es, viz. rosea and rosea Clllchica were found to 
be in excess : this mixture is commonly known as Berar 
jari, kateflilayti or varadi. Its origin is doubtful : it is said 
to have been introduced from Khandesh. The classifi· 
cation of 6 typical samples, three from the Central Pro· 
vinces and three from Berar is given below :-

Percentage of-

Locality. Malven· R. cut· Upland 
sis and Vera. Rosea. chica. Ameri· 
bani. can. 

Hoshangabad, 
C. P. • •• 26 61 12 0 1 

Nimar, C. P •.•• 38 lili 0 li 2 
Bhopal. ... 57 42 1 0 0 
Kelapur,}. 14 7 37 26 16 Berar. . .. 
Amraoti,} 

Berar. . .. 19 22 33 24 2 

Ellichpur, J 
Berar. . .. 16 16 59 8 I 1 

7. The jari types in most cases form at least 90% of 
the mixture :the remaining 10% being made up of American 
Upland varieties, locally known as gogli kapas and bani. 
These cottons vary greatly in the quality of their staple 
and in their percentage of lint to seed. The lint of burl 
and bani is nearly r in length, while that of the roseas is 
but little more than i"· Rosea gives 39% of lint to seed, 
while bani gives 26% only. As it was found difficult to 
discriminate between ba11i and nralvensis, when there was 
no lint available, they have been classed together. The for· 
mer, however, forms only a negligible part of the mixture, 



except'in . a narrow strip of country bordering on the 
-Nizam's Dominions and far from the railway. The repeated 
-attempts made to restore its pristine glory have failed, 
·because the ryot knows that it is a poor yielder, that it is 
difficult to pick, as the bolls are so small and the plant so 
tall and straggly, and that it is less hardy than Katevilayti. 
The percentage of exotic cotton of the Upland type in the 
mixture varies from 1 to as high as 15% ; but it generally 
falls below 2%. A trial of numerous exotic varieties result
ed in buri being selected as the most promising. It has since 
been proved to be immune to wilt disease and to be 
more suitable than jari for districts where ·the rainfall 
is high. 

· 8. In the past far too much stress has been laid on the 
importance of quality of staple as opposed to quantity. 
In the absence of accurate knowledge as to the outturn 
per acre, ginning percentages and relative valueS . of the 
lint of the different races grown, the methods of improve
ment adopted were largely based on the requirements of 
Lancashire Mills. What was good for the ryot was lo_st 
sight of. After having gained a fuller experience we are 
compelled to admit that, under present conditions, quantity 
is a more important consideration than quality, and that 
over nine-tenths of the cotton area rosea is a variety which 
-will pay best. Many buyers never look at the length of the 
staple at all ; those who do, pay more attention to such 
good· qualities iri the lint, as " freedom from dirt", " bulk", 
"colour" and a high ginning percentage, than to length 
of staple. This is easily understood, when one takes into 
-account the great demand there is for short stapled Indian 
, Cotton in Europe and Japan. To get the full market 
value for a long stapled cotton in India it must be sent to 
an agent who has a special purpose for lint of that class. 
The grower seldom has the business acumen to do 
this, and therefore loses heavily when he grows a cotton 
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of superior staple ; but, even if the full market value 
were paid, it would be exceedingly hard to find any 
long stapled cotton that would compete with rosea, which 
gives a heavy yield of cotton of a kind which is much in 
demand. In these Provinces, arrangements have been 
made by the Department of Agriculture to collect and sell 
the long stapled cotton grown to the Empress Mills, 
Nagpur. Though the prices paid by the Manager, Khan 
Bahadur Bezonji, compare very favourably with the valu
ations of the same cottons in Man chester, it is evident 
from the statement below that even after making these 
rather troublesome commercial arrangements in the in
terests of the grower, rosea, on account of its yield and 
very high ginning percentage, is easily the most profitable 
variety for the cultivator to grow. 

Average yield for 4 years in Value at this 
Variety. lbs. per acre. year's prices in 

Of Kapas.l Of lint. I Of seed. 
Nagpur. 

G. Neglec-
tence Mal-

Rs. A, 

vensis. 373 112 261 57 5 
Vera, 343 115 228 51 11 
Rosea. 402 161 241 69 14 
R.Cutchica 412 150 262 66 0 
Berar lari. 371 132 239 58 5 
G. H1rsu-
tum (Buri). 303 100 203 57 15 
G.lndicum 
(Bani). 255 74 181 44 3 

9. It is certain that large quantities of such long stapled 
cottons as bani and buri, which Lancashire requires, could 
be grown in the Central Provinces and Berar should the 
prices paid for the lint prove remunerative to the grower. 
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At present they do not, except under the very special 
conditions to be noted later. It will be gathered from the 
statement below that, if we were to deal directly with 
Lancashire instead of disposing of the lint locally, the 
price realised for our short stapled cotton relative to that 
of middling American, would be even higher than the 
trade pays for it here, and that to substitute a long 
stapled cotton for it would, under these circumstances, 
prove still less remunerative for the cultivator. By export
ing his cotton to Lancashire he would, under the most 
favourable conditions, get about 33 % more for a 1ong 
stapled cotton such as bani than for his short stapled rosea; 
but the outturn of lint of the latter would, on the other 
hand, exceed that of the former by about 117%, so that, 
if he were to grow and export ba11i at present prices, .it 
would be at a comparatively heavy loss. 

Valuation of lint per Ill in December 1910 by 

Variety. Manager, Em .. 
Middliog 

Wolstenholme 
Goddam & Co.1 

American. 
press Mills, &:: Holland, 

Nagpur. Liverpool. Manchester. 

Rosea. 6-49<1. 7d. 6·76d. 
Malvensis. N2d. HOd. 7-76d.-8d. 

Burl. 8·67d. 7-90d.-8d. 9d.-8·26d. 8·07d. 
Baal. S·Bld. 8·40d. 8d.-8·26d. 

10. The p~haser pays the same price for the lint of 
pure rosea as for that of the Berar jari or kalevilayli 
now grown over nearly all the cotton tract ; but rosea gives 
a ginning percentage of 39, while in the statement· below, 
kindly supplied by the Manager, Empress Mills, Nagpur, it 
will be seen that for Berar jari the percentage for the past 
three years has been about 35 only : so that rosea will 
give over 11 % more lint than the mixture at present 
grown. _. 
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GINNING PERCENTAGES OBTAINED AT FACTORIES, 

1908-09. 1909-10. 1910-11. 

Yeotmal. 35·17 34·16. 33·85. 
Akola. 35•00 35•43. 34·38. 

Amraoti. X. 35·71. 35•40. 
Nagpur. 35•07. 35·77. 

I 
34•65. 

Wardha. 34·33. 35·10. 34"29. 

11. Rosea is a hardy variety and therefore suffers less 
than others. from the vicissitudes of the climate and the 
cracking of our black cotton soil ; it is the earliest, too, of 
all the races grown, and its seed gives the highest ger
minating percentage. It is capable of great improvement 
in its ginning percentage by plant-to-plant selection. The 
selected strain which is now being propagated on the seed 
farms has given an average of 40·3 % of lint. If it were 
possible to substitute rosea for the Katevilayli now grown, 
the higher ginning percentage alone would in a normal 
year result in an increase in the Central Provinces and 
Berar of 51,000,000 lbs. of lint. We believe that this is 
possible and that to effect it merely requires time and 
organisation, as the cultivators every where are clamouring 
for the seed. 

12. At present prices there is no possibility of grow
ing bani, except at.a comparative loss, owing to its low 
ginning percentage. An effort has been made to raise it 
by selection, and one strain has been improve!! to the 
extent that it gives 29 per cent. of lint ; but even at that it 
is hopeless to think of growing it at a profit. 

13. Rosea culchica is slightly inferior in the quality of 
its staple to rosea and gives from 2 to 3 per cent. Jess lint. 

14. Malvensis and vera give about the same outturn 
of lint, which is nearly equal in quality to that of bani. 
There is great variation in the quality and percentage of 
lint of different strains of 111alvemis, and it is therefore 
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believed that there is much scope for that reason for its 
further improvement. 

15. At present prices, it pays to grow buri in fields 
where deshi cotton is subject to wilt disease and this is 
being done. Many cultivators who have tried it, have 
found that it pays, too, when grown in the well manured 
khari soil found near the villages. Of burl the new 
variety recommended for certain classes of soil, seed for 
3,000 acres was distributed in this way last year : while 
this year twice that quantity will be dealt with. 

16. Plant-to-plant selection of all these different 
cottons has been carried on continuously during the last 
five years and all the seed sown on the experimental farms 
has been propagated in each case from a single mother 
plant. The seed of these selected strains of rosea buri and 
malvensis is supplied to the different private seed farms 
whose owners in turn distribute it to the cultivators. From 
the experimental and seed farms 120,000 lbs. of seed were 
distributed last year ; about 150,000 lbs. will be distribut
ed this year ; while next year, if the crop is a normal 
one, the distribution will run up to at least 200,000 lbs, 
There are already 41 of these seed farms in existence, 
scattered over 16 taluqs. Selected seed will continue to 
be supplied to these from the experimental farms, where 
selection is carefully supervised. The owners of seed farms 
fix their own rates and arrange for the sale and distribu
tion of their own seed : the Department of Agriculture 
advertises it for them as widely as possible. Till this year, 
the selected seed for these farms was supplied by the De
partment free of cost ; as they have now become popular 
institutions, and as the merits of seed selection are becom
ing more widely appreciated, those who have started new 
farms this year have agreed to pay the full market price 
for the Department' s· selected seed. All these farms will 
be run on that footing ne.~ year. They will therefore 
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be entirely self-supporting in future, and the duty of the 
Department regarding them will consist in supervision 
with the view of ensuring honest dealing, in widening 
the distribution of seed of the variety specially suited to 
the locality, in keeping in touch with the owner, and in 
popularising and extending the system of distribution 
to other centres. The system is based on the a&Sumption 
that the owners, nearly all of whom are enlighteged mem• 
bers of the Agricultural Associations, are sufficiently 
honest to sell as selected seed only that which they have 
raised each year from the improved strains supplied by 
the Department. The seed supplied to them being of pure 
strains, it necessarily follows that, in the event of their 
adulterating it with their own inferior seed, their sins will 
find them out in the mixed crop raised from it, and that 
they will soon lose any reputation they may have gained as 
seedsmen. No such case of adulteration has yet been re· 
ported, and we believe that, by exercising efficient super· 
vision, we are in a position to put an end to the practice, 
should it arise. 

17. The greatest difficulty of all is that of getting the 
kapas ginned without injuring the quality of the seed. 
Up to the present nearly all the seed has been hand· 
ginned. As these farms have increased in number, 
however, great difficulty has been experienced in getting 
sufficient labour at the proper season. During the picking 
season, i.e., from October till January the women coolies 
are employed in the juar and cotton harvest, and the seed· 
grower has therefore to store his kapas till the slack season 
comes round which coincides with the beginning of the 
hot weather. By that time the price of lint has generally 
fallen : moreover, the buyer reduces the price still further, 
on the ground that the cotton has been hand-ginned and 
is therefore ' dirty.' The grower has still another difficulty 
to contend with : in the event of plague breakmg out iq 

G 
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his village, flea-infected plague rats sometimes harbour in 
!he kapas and die there. In the light of these facts it has 
been decided to get the work -done in future by power 
rather than hand gins. All the seed cotton of the Expe
rimental Farm, Akola, has been ginned for the last 4 
years on two Platt's gins driven at a slow speed by a small 
~ H. P. steam engine. The germinating percentage of the 
s.eed ginned in this way is as high as that of han.d~ginned 
seed. Arrangements are now _being made to set up 
~imilar ginning plants-but with an oil instead of a steam 
engine. We thus hope to have the whole cotton belt 
studded with hundreds of village seed farms, with 
small central ginning factories here and there, capable of 
dealing with. all the selected cotton grown thereon. 
These farms will also continue to serve as centres at whic)l 
seed of new varieties will be grown for distribution. In 
the rice hact where the rainfall is high it was done dis
tinctly better than deshi cotton. . 
, , 18. Trials are at present being made of gins driven at 
different rates of speed by the Gardner Oil Engine with 
the view of ascertaining the Brake Horse Power required 
~o drive a gin at different speeds, and the extent to which 
the damage done to the seed at the time of ginning can 
~e requce!l by running the gins at a lower speed. Mr. 
:Low, the Director of the Department hopes to have a 
;well~organ ized system of seed farms all using the same 
type of ginning plant; and he has agreed to maintain a 
I;lepartmental mechanic who will spend his whole time in 
~etting up these plants ; in training men to dri~e this one 
:type of oil engine, viz., the Gardner, and in executing 
·repairs, when necessary. · 

. 19. We believe that a great and permanent improve
ment of cotton can be effected by working thus from with-
· in. The trial of exotic varieties will be continued, but here 
.the difficulties in the way of attaining success are greater 
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owing to the soil and climatic conditions being unsuitable 
for I ong season cottons. The rainfall of the cotton tract 
ranges from 30" to 45" annually, nearly all of which is 
obtained during the first three months of the growing 
season, i.e., from the end of June till the end of September. 
After this the dry weather sets in and exotic cottons suff~r 
from " red leaf blight". Sometimes, too, they are still 
further damaged by frost in December or January. Re
quiring as they do a longer growing season they are subject 
to forms of damage which our indigenous varieties, being 
earlier and hardier, escape. Of the exotic varieties 'tried 
up to date, burl is by far the most promising. It is com
paratively early : it is, moreover, immune to wilt disease, 
and therefore meets a distinct want in this part of India, 
where, owing to continuous cropping with cotton, this 
disease in places is becoming serious. 

A PLEA FOR AGRICULTURAL IMPROVEMENT, 

BY H. C. DAs, EsQ., 
Dehra Dun. 

Just when man took to the profession of Agriculture and 
began the improvement of soils by means of tillage tools 
we do not know, nor do we know the kind of the tools that 
were first employed. This, however, we know : the first 
written evidence of civilization includes in its work simple 
tillage operations introduced jhat the fruits of the field 
might be increased. The first simple tool may have been 
a shell from the sea, or a pomted stone from the moun
tain side, or, it may have been a sharpened stick : it matters 
not, for in time these and other kinds were succeeded by ;a 
crooked ~tick, which in time became modified, and de'(e
loped into modem tools of tillage; We must ~ot thinJc 
1hat the cultivation of soil is a modern discovery. It is l!S 
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oid as the practice of putting seed into the soil by cunning 
animal or man. It is a part of every civilization : of the 
ancient Hindus, of the Chinese, of the Egyptians, of the 
Greeks, of the Romans; it is older than history, even older 
than civilization-Daniel Webster says "when tillage begins 
other arts follow. The farmers, therefore, are the founders 
of human civilization." This was proved in ancient Rome 
and ancient India, and is being proved at the present day 
in other countries ; but India is dead asleep and has to be 
awakened to the fact. • 

It is safe to say that Agriculture was the first profes-
Mi,.lon of Agrl- sion of man when he settled in house· 

culture. hold life and I believe it has a grand 
mission yet to fulfil. In the first page of the Bible it is 
mentioned that God created man and told him to live by 
subduing the earth. In the beginning he did so and even 
to the present day he mainly depends upon agriculture. By 
no other profession one can be so free and independent of 
others. If one's ideal is "plain living and high thinking" he 
can easily live in peace and happiness by leading the life of 
an honest and diligent farmer. Already there is a mur
mur all over the world lor simple and peaceful life ; but it 
cannot be secured without agricultural improvements. 
The solution of many difficult problems of the human 
society and salvation of the whole human race greatly de
pend upon agricultural improvements. When we see 
the Emperor of Germany exhorting his people to improve 
the agricultural condition and the leaders of the United 
States of America looking forward centuries ahead to 
conserve the farm resources, it seems hopeful that the 
happy dream of the ideal kingdom of Jesus Christ may 
be fulfill~ sooner or later, and his prophecy that the 
swords will be beaten into ploughshares aJI.d spears 
turned into pruning hooks may some day really come to 
be·a fa~t. 



The ideal of peace was preached in India ages ago, 

Ideal of Peace. 
and our ancestors sincerely . tried and 
succeeded in a measure to realise the 

ideal in their life. If now the people go astray and forget 
the ideal, who is responsible for that? Certainly the educat
ed and the rich leaders of the land are entrusted with the 
sacred duty of upholding the ideal of a nation. By their 
high ideal the Indians conquered the hearts of the whole 
of the East and in a great measure affected the inner life 
of the whole world. There are signs that the world is 
gradually advancing towards that ideal. The world can'' 
not afford to lose that ideal and the modem Indians can~ 
not, for any reasons, run away from that and thus commit 
suicide. I would rather see them perish than they should 
lose their instinct and tradition. But to fulfil their des· 
tiny they must live and live honorably. For this my plea 
is to improve the Agricultural condition of the country. 
Majority of the population live on agriculture and still the 
agricultural condition is not so bad in any other country 
as in India. In the Western countries the educated, the 
nobility and even the spiritual ministers take active interest 
in agricultural matters while in this country the things are 
left entirely in the hands of the ignorant peasants, and the 
result is as could be expected. Unless the educated and the 
rich take sufficient interest and go to the field, the country 
is sure to go from bad to worse. The people of India 
have spiritual culture of thousands of years at their back ; 
if they can manage to have a decent physical existence 
it is not improbable that they will take a leading position 
in the parliament of nations in near future. With time 
the circumstances have changed. Their. world is no 
longer bounded by three sides ; consciously or uncon
sciously they must be inftuenced by various forces, 
which are working all over the world. . If. they want 
to exist on the face of the earth, they must gird up 
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the.ir Ieins to move with the time, or, they will be crushed 
cfewn to earth. 

~ -~- xrite_~!l~ peace iri . a ~o~ntry is always followed by 
· · industrial prosperity. ·Fortunately the 
PeiCe a Prosperity. d 

. Government bas established peace, an_ 
l~i_e and prol?erty are. secure everywhere. Some one may 
qu~tion the value of this statement, but for my purpose 
!t is enough that there is security of life and property and 
any one can try to improve the situation if he likes. It 
now devolves upon . the people themselves to try their 
level best to reap the benefit of the peaceful condition and 
lll!prove the prosperity of the country. It is idle to expect 
that the Government will provide bread for every one. 
No Government in any country can do this. Government 
CaQ _establish educational and experimental institutions 
l)ut the people must be ready to do the practical work, 
go to the field and mines and dig up wealth from the earth. 
W ealtli is needed, at least to keep the body and soul to
gether in. proper condition, and that wealth has to be 
created. Empty stomach is the source of almost all the 
physical and moral diseases, Hand it is of the utmost im
portance to every one to keep himself free from these. 
There inay be difficulties on the way to undertake 
.other industries, but agricultural industry is easily acces
sible to all and capable of supplying provisions to satisfy 
the stomach. 

BOYSON SI!IGS OF THE PLOW. 

·: ·'· • - ·· · 1' I feed the people 
-" · • · Eagerly wait on me 
.,,_-: -··: -High-born and ·low-born, pale children of want-: 
,,_._,_ i ·· Kingdo~ inay rise and wane, 
• '

1 
.I ( "War claim the tithe of slain, 

'i:J -· ":; 'Hands are outstretched to me . . 
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Master of men am I, Seeming a slave, 
I feed the peoples, I, the plow. 
I prove God's word true-
Toiling that earth may give 
Fruit men shall gather- with songs in the sun. 
Where sleeps the hidden grain 
Corn-fields shall wave again ; 

. Showing that while men live 
Nor seed nor harvest time ever will cease 
I prove God's words true, I, the plow." 

Every country has a main industry suited to its par
ticular natural conditions. If that main . Agriculture is the 

main industry of 
I he country. 

industry is well developed, side indus
tries are sure to grow and stimulate the 

all sided activities of the people. It is unnecessary to dis
cuss at length that India is pre-eminently an agricultural 
country and the agricultural condition can be improved 
to almost an unlimited degree. Why with longer seasons, 
better soils and larger water supply should the country lag 
behind others and be called the poorest, and even 
barbarous by some ? 

But what are the present conditions? The rich and the 
educated consider it beneath their dignity to look towards 
agriculture. Consequently the agricultural condition is in 
..the most primitive state. The country which disoovered the 
.science and art of agriculture more than 4000 years ago 
~till uses the same little plough, does not even dream that 
there can be any improvement on that and never thinks of 
using any modern implements. Is it not a pity that Indian 
plough should be kept as a thing of antiquarian curiosity 
jn the industrial museums of other countries ? Almost 
J:Very house-holder in this country has his holding to raise 
·crops for his own consumption, but the rich and educated 
house-holder entirely ,leaves every thing in the han$ . o,f . -



40 

his ignorant servants, who follow, the old routine as a 
matter of course, never thinking that things are liable to 
improvement or deterioration. Thus the soil is deteriorat
ing, cattle are deteriorating and diminishing and the 
poor people are getting poorer every day. There is no 
sysetm of manuring the land, selecting seeds and cattle, 
and careful breeding of live stock, &c. and these things 
cannot be done by the ignorant peasant without proper 
guidance and example. 

The situation has become such that things cannot 
continue this way for a long time. It 

.. ~~r:!1• ~~~··:;~~: must be changed without delay. The 
~ry & unemrloyed. number of the hungry and the unem
ployed are increasing day by day and they will· either 
become dying beggars and criminals proving a menace ·to 
the peace of the society, or, they may, by proper care, be 
turned into wealthy tax-payers and good citizens leading 
honourable life and helping each other. One idle member 
of a society does not mean that that particular man's energy 
only is wasted, but he draws on at least half the energy of 
an earning member. The leaders should take note of these 
and try to solve the problem in time. If the rich and the 
educated show the way they can open an honourable career 
for the younger generations who are drifting hither and 
thither for want of work, and thus increase the wealth of 
the country. Some people think that all the unemployed 
should be provided with positions in Government Offices. 
Is it possible for any Government to create a post for .every 
one in the country? wfio will then supply the fund 1 
The problem which confronts us is not to change money 
from one's pocket to another's, but to create wealth. 
The resources and means for creating wealth should be 
improved. Once a grocer in America put up a notice in 
his store requesting his customers that they would kindly 
write their profession on the board kept for the purpose, 



A minister happened to come in and he wrote, 
I pray for all : then came in a lawyer and wrote 
I plead for all : then came in an architect and wrote .. 
I plan for all : after all came in a farmer ~nd wrote 
I pay for all. . . 
This is the condition in almost every country and that 

unfortunate country is to be pitied whtre the people are 
blind to this fact. It is wiser to look facts in the face in 
time instead of slowly marching towards inevitable death. 

If the agricultural industry is well developed in the 
Main industry country a class of gentlemen farmers 

helps growing will be created and thus the problem of 
other industries. 

the educated unemployed will become 
much easier for solution. The poor labourers in the con~ 
gested areas can be drawn to these farms as labourers and 
their condition improved. Tea plantations have already 
shown that this is a fact. When the whole country will 
be full of different kinds of farms, the poor labourers will be 
a source of strength to help the industry. Besides, the 
people will find fields of employment in various. other 
industrial works which are sure to grow side by side. 
Education is not given only to make office assistants, but 
to develop the faculties of man for enabling him to 
live a manly and honourable life. · But the young people 
will need guidance and initiative at present. 

Unless money is drawn from earth by mining and agri· 
cultural industries, commercial industries cannot thrive, 
and this is being actually felt in this country. First of all for 
commercial industries good buyers should be calculated 
upon, and then capital and good workers should be engag
ed. This cannot be expected unless there is a large 
population drawing money from natural resources. A 
lawyer may become rich but this means that some 
.quarrelsome people are getting proportionately poorer. 
Thus a lawyer buying ten shares in a banking con-

G 
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cern means the proportionate loss of capacity in others. 
Moreover one who successfully uses his brain and energy 
in one capacity is likely to be a better worker in another 
capacity than an idle person. This is the reason why 
commercial enterprises are not yet so successful in this 
vast country with an immense population. 

There are large areas of land in the British Terri-
Utilization ol 00• tory and Native States lying waste and 

noed materials. waiting the plough. The Government 
and the Princes are anxious to have their lands cultivated. 
On the other hand there are thousands of young men 
wasting their energies almost for nothing. If. the 
leading members of the country meet together and 
find some ways and means to utilize these two agencies 
(land and the young people) they will not only help these 
young men and the land-lords, but help the country, nay, 
the whole human race. I am sure the land-lords will be 
glad to get honest and industrious tenants to increase their 
income, and help any reasonable project for the purpose. 
The young men will need proper guidance and in some 
cases a little fund to begin with. This can surely be afford· 
ed by proper organization. The present is a golden op
portunity. The Viceroy has declared that he will help to 
develop the resources of the country and so have some of 
the Provincial Governors. Some reliable project is sure 
to be patronised by them and with the help of the Princes 
and Nobles and sympathetic high Officials good results 
can be obtained in a few years' time. Possibly it is not 
generally known that the Government passed orders 
years ago to help tht indigenous industries. It is for 
the people to turn the benevolent intention and help of 
the Government to good account. 

This is the land of Asrams (hermitage) but we 
Revival o! the lnsli- have lost the ideal. It has been . 

t-.tion of Asrcam. · ed 
revtv in other parts of the world. 



4s 
There are farms in the Western countries which 
remind one of the Asrams of Ancient India. The ideal 
of Asram should be revived. The cultured people will 
live in farms by their honest labour enjoying health of body 
and mind. They will use their spare time in intellectual 
and spiritual culture and thus follow the footsteps of the 
Rishis (sages) of holy memory. Instead of wasting their 
time and energies in brooding over wild ideas they will 
apply themselves to practical work. To be successful they 
will have to acquire self-control, self-respect and self
reliance and so become good neighbours to others and 
dutiful citizens of the world. Such farmers will study the 

-problems of the preservation and improvements of plants, 
fruits, live stock, &c., like the farmers of the West. In short 
they will combine in themselves the East and West. In 
America the farmers are not always common ·labourers, 
but very often the University professors only re-iterate· 
Jhe experiences of the farmers. 

In this couniry unfortunately there are people who 
have a sad prejudice about th~ digni

Dignity of Labour. 
ty of labour. In words they tleclare 

that all work is God's work, feel proud of the Vedic Rishis 
and so forth, and still they do not hesitate to look 
down upon an honest labourer. Was not the Vedic Rishi 
a farm-labourer ? He became a Rishi because he was a 
farmer. When an intelligent man lives free from any sort of 
friction, breathes the purest air, drinks fresh clean water, 
takes healthy unadulterated fresh food raised by his own 
hand, remains in constant touch with the bounteous 
nature, his clear undisturbed brain is capable of thmking 
highest thoughts and grasping divine truths, his simple" 
pure heart bounds with joy and is full of thankful
ness and adoration. In such a condition one is in 
the best mood to find his sweetest relationship wtth his 
Creator and his fellow beings. The Rishis of old were 



slmple farmers and their farms and cows were their main 
support. Agriculture was the means of livelihood and 
they used their spare time in intellectual and spiritual 
cult tire ; such were the Rishis of old Hindustan to whom 
the whole world is indebted. Why need we go so far 
back to vindicate the dignity of labour ? Even in the 
present day what do we see in other countries ? Even our 
King-Emperor, while a Prince, worked as a sailor, and a 
sailor's work is as hard as that of a farmer. :Mr. Roosevelt, 
one of the foremost men of the world at the present mo
ment,coines !rom a farm. Only the other day when he went 
to Norway, the Norwegian settlers of America proposed to 
erect a statue of :Mr. Roosevelt. He asked them to make· 
his statue. not as late President of the United States but 
as a cow-boy what he was in his youth. President Taft's 
brother is· a farmer and he is not ashamed of that. When 
he goes on tour he goes to his brother's farm for some 
days, and this item is published with other items in the 
official programme of tour as is done- in this country 
when the Viceroy visits the Prince of a Native State. 
Some of the most distinguished senators of United State. 
of America are farmers. They delight to work in their 

· farms in recess time. Like the Roman senators they 
leave the ploughs and come to the senate chamber to 
discuss ·Serious state matters. Outdoor open air work 
balances our physical and mental capacities. It relieves 
and refreshes the overworked brain, increases the capacity 
and vigor. of body and mind, and thus- prolongs our life 
and the usefulness of our existence. 

We might always remember with advantage the 
beautiful lines of Henry W. Longfellow :- -

If thou art worn and hard beset 
With sorrows, that thou wouldst forget 
If thou wouldst read a lesson that will keep 
Thy heart from fainting and thy soul from sleep, 



Go to the woods and hills. No tears 
Dim the sweet look that Nature wears. 
High personages in U. S. A. feel proud that they are 

capable of doing all sorts of work. More than 50% of 
their intelligent people live in farms and they are the 
backbone of the nation. Americans have made miraculous 
progress in agriculture and still they are strenuously 
striving to make further progress. In this country even 
the human beings do not care for pedigree, but there they 
have registered pedigree of horses, cattle, sheep, swine, &c. 
and even of grain seeds. Like pleasure gardens in this 
country, you will find magnificent farms around the large 
cities like Chicago, &c., owned by multi-millionaires. 
These are mostly model farms and in some the owners 
work themselves and encourage others. Who is a farmer 
there ? The farmer is a laborer in his farm, a mechanic in 
his workshop, a leader or a minister in the church, a 
senator in the senate, a governor of a state and so on. 
His wife is a co-worker in the farm and at the same time 
a leader m the church and society. We know the root 
meaning of the Sanskrit word Duhitri (Daughter) but it 
has been forgotten here. It is a sight to be seen when 
the fairy bke daughters of Western farms drive home the 
cows from the pasture and milk them like the Duhitas of 
the Rishis of old. 

In Europe the ladies of even the Royal Families work 
in the kitchen gardens. Here the ladies consider idleness 
as the ideal of a happy life and thus being confined within 
the four walls waste their time and lose their health, 
They never know the pleasure of work. The people very 
often talk of the high ideals of the Bhagabadgeeta, but 
they forget the easiest and best maxim that peace is 
attainable through pure work. Any way it is better to 
work and live an honest life than to die a beggar 
or a criminal for the pretension of false dignity. 
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When the country will be adorned with thousands of farms 
equipped with fish ponds,orchards, gardens, cow and horse 
barns, granaries of grains, &c., that will be a brilliant da:y 
fur the country. Above all when every body will be busy 
with his own duties, there will be no time for quarrel or 
jealousy, and then there will be no disturbance in the 
society. 

The words which Cicero puts into the mouth of Cato 
The Romans and give a line picture of the ancient Roman 

Agriculture. enthusiasm for agriculture. 111 come now 
to the pleasures of husbandry, in which I vastly delight.· 
They are not interrupted by old age, and they seem to me 
to be pursuits in which a wise man's life should be spent. 
The earth does not rebel against authority, it never gives 
back but with usury what it receives. The gains of hus
bandry are not waat. exclusively commend it. I am 
charmed with the nature and productive virtues of the 
soil. Can those old men be called unhappy who delight 
in the cultivation of the soil ? In my opinion there can be 
no happier life, not only because the tillage of the earth 
is salutary to all, but from the pleasure it yields. The 
whole establishment of a good and asiduous husbandman 
is stored with wealth, it abounds in pigs, in kids, in 
lambs in poultry, in milk, in cheese, in honey. Nothing 
can be more profitable, nothing more beautiful, than a 
well-cultivated farm.'' The passion of the ancient Romans 
for agriculture survived very long ; and when at length 
their boundless conquest introduced an unheard of luxury 
and corruption, the noblest minds amongst them were 
strongly attracted towards the ancient virtue of the purer 
and simpler agricultural times. Several facts in 
Roman history afford convincing proof of the devotion of 
this ancient people to agriculture in their best and hap
piest tim.,;, Perhaps it is not too much to assert, that 
many of those qualities which fitted them for conquering 
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the world and perfecting their so celebrated jurisprudence, 
were acquired, or at all events, nourished and matured, by 
the skill, foresight and persevering industry so needful for 
the intelligent and successful cultivation of the soil. 

But successful cultivation of the soil requires wide 
s 8 c c e 8 8 f u 1 awake intelligence and broad know· 

farming. ledge. Farming is a business, and the 
successful farmer must be first of all a business man. He 
follows his vocation primarily for money he can make, and 
like other business men should aim to get the greatest pos
sible returns for the money and labor spent. It is not 
enough simply to grow crops, but they must be so produced 
as to yield a profit on the capital invested. Agriculture is 
not merely a business. but an art as well : the art of pro· 
ducing plants and animals that are useful to man. A real 
knowledge of farming necessitates a knowledge of the prin· 
ciples upon which the art of agriculture is founded ; for 
an understanding of these principles is essential to an in· 
telligent and rational practice. This cannot be expect· 
ed from an ignorant peasant, and if the farming fails we 
should not blame the soil. 

Pope sings :-
"Where grows ?-Where grows it not ? If vain our 

toil, 
We ought to blame the culture, not the soil." 
This beautiful saying applies equally to plants and 

human beings and specially to the present condition of 
this country. 

For successful farming two things are very important 
-good tillage, and maintenance and improvement of the 
fertility of the soil. Tillage increases feeding ground for 
roots, and is the most efficient means of assisting nature 
in the conversion of unavailable food into forms that the 
plant can use, it hastens chemical changes in the soil by 
bringing together substances having different chemical 
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properties and thus enabling them to act upon each other 
and converting them into available plant food : it aerates 
the soil and introduces oxygen to the roots, increases 
amount of available water and helps to conserve the 
moisture of the soil, destroys weeds, and so forth. Certain
ly it requires intelligence and education to understand 
these principles and work them carefully and efficiently. 

It is a matter of common experience that continued 

Ferli1ity. 
cropping results in a loss of fertility. In 
the beginning the productiveness of the 

rich virgin soil seems unlimited and for years large crops 
are produced with apparently no decrease in fertility. 
Sooner or later, however, the crops begin to diminish, 
gradually, to be sure, but unceasiqgly, until at last the 
yield becomes so small that it no longer pays for the 
cost and labor of cultivation. This state of affairs comes 
about more rapidly if the same crop is grown conti
nuously on the same field as is done in this country. 
The soil, however, can never be completely exhausted ; it 
is exhausted for all practical purposes when the crop 
produced ceases to be profitable. The first question that 
naturally suggests itself is, why does the productive power 
of the soil diminish ? It is evident that the virgin soil 
must hav~ contained large quantities of substances that 
were necessary to vigorous plant growth and these ·mate
rials were removed wh.en the crop was harvested. Some
thing should be done to maintain the fertility, and for 
this purpose two things are necessary, first, to make 
additional quantites of the poten~al food available ; 
second, to add something to .take the place of the 
materials removed with the crop. Tillage, drainage, 
irrigation, fallowing, green manuring and rotation, &c., 
are methods of changing potential plant food into 
available farms, and to maintain and increase the 
fertility, some form of fertiliser. must be used, 
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Bam-yard manure is the oldest and is still undoubted

Manure. 
ly the most popular of all fertilizers. 
Unfortunately the dung in this country 

is largely burnt as fuel,and the urine which i~ as valuable 
as dung is entirely wasted. We may deplore the burning 
but it is inevitable where wood is not available. In some 
parts of the country a kind of fuel tree is grown which 
matures in a few months' time. This might be extensive
ly grown in other parts of the country. The Americans 
use fireless cooker for cooking various articles which re
quire boiling for some time. In those parts of the country 
where rice, dal, &c., are largely used these fireless cookers 
can be introduced with great advantage. Every house 
c"an have a fireless cooker at a trifling expense. The pro
blem of manure is harder in China and Japan, but the 
Chinese and Japanese are proving themselves equal 
to the task. The Chinese carefully collect even the 
smallest particles of grass, leaves, vegetables and food 
articles, &c., not to speak of dung, urine and night 
soil, and take these to the fields. If you go to a Chinese· 
oilman's house you will find the boy, who is watching 
the bullocks working the oil mill, always ready, with 
a can in his hand, to hold the urine which the 
bullocks may happen to pass, and collect it in a jar. 
Night soil is sold in public markets as an article of 
merchandise and it is regularly spread in the fields. 
The Municipality of Shanghai earns more than a lac 
of rupees annually by selling their night soil instead 
of spending money for removing that. The €hinese 
use canal mud as manure, and this way they add 
fertilizer to the soil and at the same time keep the 
depth of the canal to its proper level. In this country 
materials are not yet wanting, but systematic manuring is 
almost entirely neglected. 

Dairy farming is one of the most useful occupations 
1 
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Dairy farming. 
in agriculture for retaining and restor
ing the fertility of the soil by supply

ing the valuable barn yard manure, &c. But, unfortunately, 
n this country the higher class people do not take any 
interest in this. Some of them keep fine horses in their 
stables and dogs in their kennels, but they never think of 
preserving and improving the breeds . of cattle either for 
pleasure or for profit. They should imitate the example 
of the magnates of Europe and Amenca. When the "White 
House" cow " muley " died last year the papers of the 
United States of America noticed the event as is done in 
the case of some prince in this country. The bulls and 
cows are sold at fabulous prices in U.S.A. There are thou
sands of Dairy farms and butter factories all over the 
country, and it can be easily imagined how many workei'S 
are engaged in these and how much money is raised. 
Theoretically the cow is looked upon as a goddess 
in this country but one has to go to America to 
see how the mother cow is taken care of. The barn is 
lighted with electric light, supplied with purest water, 
kept clean like a temple, and the cows are fed with 
oaianced rations scrupulously selected. Cows producing 
100 lbs. of milk a day are not rare. A large number of 
people in this country are vegetarians and they need pure 
milk and butter, but still how many are there who think 
about increasing the quality and quantity of these articles ? 

The finest cows in the West come from the two little 
i<lands Jersey and Guerensey in the British Channel. They 
have been brought to present perfection by organizing 
Rnyal Agricultural Society, Farmer's Club, &c. In 1834 the 
Royal Agricultural Society of Jersey was formed and held 
it<; first show : The result of this was :-

(1) Inspiration to breed better cattle. 
(2) To improve the production oi the cattle. Since 

then the improvement has continued in various 1 ways. 



Here the shows are held for mere show, but in the 
west shows are held with a definite purpose: to remove the 
defects and lind out better methods to improve the o b
ject shown. Such shows are held throughout the year 
in different parts of the U. S. A. In this country too, line 
cattle "are still available in the Pun jab, Sindh, Kathiawar, 
Mysore, &c., and they can surely be improved by proper 
care and management. Now-a-days it is hard· to get 
unadulterated ghee or milk in towns and cities. Hundreds 
of dairy farms can be worked with profit around large 
cities like Calcutta, Bombay, &c. The rich people might 
undertake such work with pleasure and profit, and ob
tain blessings of their countrymen. For successful dairy 
farming one will have to raise good feed such as clover, 
alfalfa, &c., and these things will help. another line in
dustry to grow, namely, Bee culture. At present honey 
and wa.x are collected from jungles: but if a systematic 

method is introduced it will furnish an 
Bee culture. 

occupation for both men and women. 
With growing businoss in tannery, &c., the demand for 
wax is sure to increase, and when the people will take 
honey as a regular food article as is done in the West 
there will be a great demand for honey. Apiary is a line 
industry and it supplies both amusement and money. 

In America one hears a great deal about dry farming. 

Dry farming. 
By this method the Americans raise 
rich crops in the regions where the 

annual rainfall is 15 inches or less. It should certainly be 
tried in the dry areas of this land. Dry farming is nothing 
more than good farming. Its real meaning is good tillage, 
it means water-saving by good ploughing and frequent 
effective cultivation ; it means crop rotation for its 
sanitary effect: it means humus for the soil for its many 
sided benefits. Dry farming means specially these things: 
water is to be absorbed, water is to be saved, and plants au: 
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to be adapted to their surroundings. Average farmer how
ever rarely comprehends what land management means. 
He ploughs of course ; but mere ploughing may mean 
tremendous! moisture loss, unless cultivation be given-the 
mulch making kind-so that the capillery tubes of the top 
and under soil may be disconnected, that the water in the 
reservoir beneath may not get out. into the atmosphere 
above. 

Knowledge and guidance are needed for carrying 

Co-operation. 
these principles into practice. Indi
viduals here and there cannot do this 

but systematic organisation is necessary. Agricultural 
co-operation as is represented by certain primitive system 
of mutual assistance at times of plc~mghing and harvest is 
not uncommon here, but association of the European 
type for the purchase of seed and machinery or for sale · 
of cattle and produce are practically unknown. By co
operation many of the modern machineries can be used, 
the boundary mounds between the small fields can be done 
away with and some of the land thus saved may be utili
sed for pasture land ; wells, tanks and wind mills can be 
constructed, until the canal systems are extended, live 
stock improved, suitable light . machineries devised, a 
general stimulus given to agricultural industry, and a 
new spirit instilled into the drooping hearts of the poor 
peasants. If the rich and educated bring their wealth 
and culture to bear upon agriculture, the country's con
dition can be changed in a few ¥ears' time and the de
mons of poverty and famine driven out of the country. 
This may be a dream, but a happy dream to be sure. 
Great Lincoln said that we are not bound to 
succeed but we are bound to do our duty. Should 
we not try to do our duties to our poorer brethren 
and to our mother country ? Let us try to perform our 
duties to the best of our light, and need not be anxious 
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the Indian Peoples' Famine Trust with a very generous 
gift for affording relief when a famine occurs. Is it too 
much to expect that the other Princes and the people 
may found a fund for preventing famines and stimulating 
the material prosperity of the people ? About half the 
population of this country are inactive and dependent 
on others. If half the population could earn one rupee 
more per head yearly they could feed at least one crore 
of the people. Certainly this is not impossible. 

'A grand opportunity is coming forward and we should 

DeJhi Durbar. 
make the best of it. H.M. the King Em
peror is coming personally at the Coro

nation Durbar to be held at Delhi. Probably there· will 
be various exhibitions held at the time. The Princes and 
people should meet at an agricultural Durbar to find 
ways and means to improve the agricultural condition 
of the country, an agricultural show should certainly be 
held and grains and cattle collected from the different 
parts of the country. This is a grand opportunity to 
stimulate agricultural improvement and if this can be 
done, the heavy expenses for the Durbar will be amply 
justified. If an agricultural Durbar can be arranged 
H. M. the King Emperor may be approached with a 
prayer to grace it with His august presence. The pre
sence of the Ruler of the Empire and the Head of a 
nation, which is at the root of the modern civilisation • 
will give an unprecedented stimulus to the industrial 
regeneration of the country. Macaulay said on a historic 
occasion that it will be the proudest day in the British 
history when the people of India will ask for English 
political institutions. I say it will be the proudest day m 
the annals of the British nation when the people of India 
will acquire material prosperity under the fostering care 
of the British Government. 
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1 earnestly ask the leaders of th~ la?d t? open 
their eyes. Civilisation does not consist m Idleness 
nor in the multiplicity of motor cars. But the 
highest civilization consists in the realisation of 
oneness of the human race. This theory was propound
ed in this country centuries ago, but in practice it is no
where in the world so cruelly neglected as in India. 
Pray, help your poorer brethren. They want bread. 
Do not give them mere words. Remember that by 
helping the poor cultivators you help yourselves. Our 
agricultural country has one advantage over commercial 
countries. In the former the wealth is likely to be more 
equally distributed than in the other, and though there may 
not be many millionaires, the pe~ple are likely to live more 
contented. This is certainly an advantage, and I would 
earnestly ask one and all to ~elp the agricultural cause. 

For this purpose an agricultural association composed 
of the prominent members of the country should be formed 
which will spread agricultural knowledge throughout the 
length and breadth of the country and l>y direct instruc
tion and distribution of literature find out means for 
creating a class of educated farmers, &c. Such associa
tions were formed in Great Britain in the 18th century 
in which the high and low joined and gave an impetus to 
the agricultural industries. England or the British Isles 
have thus become the birth place of modern western live 

• stock and agricultural knowledge. In America, besides the 
famous Universities there is no end of experimental 
stations and associations. Professors and others always 
go round the State instructing the people and helping in 
the application of practical methods. The co-operation of 
officials should be solicited and I am sure such co-opera
tion will be forthcoming. Indirectly this will lead to 
better political and social condition, and do away with 
all sorts of misunderstanding. 
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I cannot do better than finish with the noble words 
of Jethro Tull, the Father of Tillage : " Men of the 
greatest Learning have spent their Time in contriving 
Instruments to measure the immense distance of the 
stars, and in finding out the Dimensions and even weight 
of the Planets : They think it more eligible to study 
the art of ploughing the sea with ships, than of tilling the 
Land with ploughs, they bestow the utmost of their skill, 
learnedly, to invent instruments of destruction of their 
own species, in the bloody Art of open war. Some waste 
their .whole lives in studying how to arm Death with 
new Engines of Horror, and inventing an infinite variety 
of slaughter : but think it beneath men of learning 
(who only are capable of doing it) to employ their 
Learned labours in the . invention of new (or even 
improving the old) instruments for increasing of Bread." 

COTTON CULTIVATION. 

BY H. R PITKE, EsQ. 
Prices Currerll Impeclor, Akola (Berar). 

With regard to the antiquity of cotton plant, there is 

Early history of 
cotton and ita 
spread. 

satisfactory proof that one kind at least 
was known in India and that another 
existed in America when it was first 

discovered by Columbus. These two are distinct species as 
is the case with the majority of plants found in the old and 
tbe new worlds. 

India being a civilized country and having had a litera· 
ture more ancient than that of any other country in the world, 
it is certainly interesting to lind out the period when cotton 
was first mentioned, either in its natural state or as used in the 
art of weaving. The earliest mention made, which we know, 
of Ibis substance is in that most ancient Digest of Law, the 
Institutes of Manu, written about 800 B. C. There it il said 



that the sacrificial ·thread (:orr.RJ of the Brahman must be 
made of cotton. This indicates that it must have been long 
in familiar use by the Indians. Cotton and cott<:m-cloth, wicks, 
etc., etc., are also mentioned in old sanskrit classical 
literature. 

Price of cotton depends on the leagth, strength, softness 
and finenes• of the fibre. The varieties 

Commercial 
varieties of cotton. are modified by colour and cleanliness 

The different kinds of cotton differ more 
or less from each other in quality. The san1ples of the same 
variety may differ from each other according to treatment, 
keeping and other circumstances. Thus cotton of the 2nd 
or Srd picking is considered superior to that of the first and 
last picking. 

These varieties are divided into the following orders:
(1) Inferior, (2) ordinary, (8) middling, (4) good middling, 

(5) middling fair, (6) F~ir, (7) Good fair, (8) Fine, (9) good and 
fine. 

The present known varieties are given below :-
(1) Good staple i.e. (long staple-best Jari and Bani), 

( (a) Superior fine 
A\ (b) Fine 

(c) Strict fully good 
(d) Fully good 

B S (a) Strict good 
(.(b) Good 

C Good fair 
(2) Fair staple (less than the long staple) Inferior Jari, 

Bani and Hybrid. 
(S) Moderate staple (short staple) Kate!, Havari, Vdki. 
(4) Belaiti staple. (This is very rarely found in Berar.) 

BENGAL NAGPUR COTTON. 

The kinds of cotton are named in comm~rce after the 
places of export and other circumstances. 

The long staple cotton is generally used for twist and 
short staple cotton for the wef l 

Its names are :-

Easl Indian Cotl~n.-It is known by the aames. of 
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Surats, Madras, and Bengal, while the Surats is the 
general term far aU Indian cottons which are bought 
when the American cotton is dear, cottons of Sural, Broach, 
and Berar are all named as Surats the reason being that 
cottons from these places form the same esteemed variety. 
Bengal cottons comprise those from United Provinces, Agra, 
Nagpur and inferior cotton from Berar. 

Sea-Island Colton.-Best of all Length I! inch. Its dia· 
meter is 1/2000 of an inch. 

Upland Collon.-Its diamater is I/I400 of an inch. 
Ef!YPiian Collon.-It is next to the Sea-Island cotton. Its 

staple is Il" to If" in length and its diameter is 1/1600 to 
I/2000 of an incb. 

Wesllndian Collon.-Its diamater is I/1000 to I/2000 of 
an inch. 

Soulh American Collon.-Length I-I/10" to 1·1/6 • 
Diameter is I/1500 to 1/2000 of an inch. 

Mediterranean Collon.-It fetches very high price. 
These cottons are cultivated in Asia Minor, in Greece, 

in-Sicily near Naples and in Malta, and other adjacent coon• 
tries. 

There are three botanical orders of cotton in Berar:
(General order) (Species.) 
Gossypium-Herbaccum (Nimari). 

Do. Neglectum Qari). 
Do. Indicum (Bani). 

Cotton belongs to the order of Malvaccre the most im
portant group of plants yielding fibre. 

With regard to Indian cotton it is said that although well 
fitted for purposes of hand weaving etc. 

Natureandcondi- (as Dacca Muslin) when spun by the deli· 
lion. 

cate fingers of the Indians (Hindus) it may 
yet be unfit for tbe iron handling of Machinery. Tbe weaver 
of the Southern Provinces depends for a part of the succeaa 
of his manufacture upon the softness of his climate, while 
the Mohamedan of North-Western India immures himself in 
'lri underground work-shop of which the air is artificially 

8 
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moistened for the purpose of producing the beautiful fabrics. 
Tbe demand for Indian cotton will mostly. depend upoll the 
quality brought to the market. It is well known for its good 
qualities about which Mr. Bazley says that " the Indian 
cotton is always of a ricb creamy colour and for its colour 
it is frequently used as mixture· to improve the colour of 
the worst or low American rotton. It (Indian cotton) 
takes some dyes better than American cotton and tbe 
swelling of cotton thread in the process of bleaching can be 
attained by the mixture of the Indian and the American 
cottons referred to above. By that mixture cloth becomes 
more attractive in appearance. This bas been fully known to 
the Indian weavers. The thread of cotton produced in 
South-East swells in bleaching but not so much ·as the 
Hindusthan cotton. The thread in the West and North· 
.Western countries swells in bleaching more especially if it be 
hard twisted." These facts do not prove· that Indian 
cotton is fit for English Machinery owing to its short fibre. 
Its quality has therefore to be improved and efforts .in _that 
direction are being made. It is Silid that Sural cotton is also 
a little inferior to that of America. 

The prices of these varieties are :
Surats. America. 

1 lb yielding~l2 oz. yarn. 
Sd. 
Std. 
4d. 
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1 lb yielding= IS! oz. yarn. 

••.• 

... 
6 

Std. 
Sjd. 
4td. 
q 

r•• ••• ••• 6 
It has already been stated that Surat cotton means Indian 

cotton. It is equal in quality to middling upland ; it is pro· 
duced i~ Gujarath and fetches more price than cotton pro· 
duced m any ?ther part in India. -Mr. Turner (President 
of the COmmerc1al Association of Manchester) says in 18U 
"I do not think that there will be a very great increase in 
~he i~portati~n ?f Indian cotton if the qu>lity remains of an 
mfenor descnp_hon but if r.ultiv.>tors can improve the·quality 
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of Indian c~tton S'> as to compete with the American cotton 
in the market it will never fall off." While Mr. R. W. Craw
ford, a Bombay merchant took a vie\V contrary to the great 
spinners of Manchester for he stated that'"it is a question more 
of reduction in price at present than of improvement in quality." 
I.,ancashire spinners purchase Indian cotton for spinning to 
the exclusion of the American cotton if it was cheap enough. 
If. the lndi•n cotton is sold much cheaper then it is fit fot 
Machinery and its quality becomes sufficiently good for spin• 
ning purposes. Cottons of Sural and Broach Districts situat• 
ed as they are close. to the sea-coast are considered superior 
in quality to those of the far distant tracts in the Nizam's 
Dominions. ,Mr. Chapman, Manager of the G. I. P. Railway 
Company states that "cotton of good quality for English use 
is always to be had in Berar (800 to 400 miles from Bombay. 
at about l!d. to lid. lid. per tb. 'rhe quality of this cotton is 
such that at a certain relative difference of price (averaging 
about 15 per cent. less for Indian tha~ American)," Some 
thirty years ago we had surely this cotton but it is now ex· 
tincl We find a plant mixed with Havri which probably 
represents the old type of Berar J ari. · 

It becomes an important fact to ascertain the causes 
which have lowered the rates of Indian cottons:-

(1) Dirty state in which cotton is sent to market. 
(2) Inferior cotton is mixed with a superior kind of cotton 

by a process called " Hogging." 
(S) Adulteration with cotton seed, fine sand, powdered 

salt, cowdung, night dews, i.e. moisture, &c., &c. 

Cullivators are not solely responsible as they sell unclean. 
ed cotton by carts but the dealers in cotton are mostly to 
blame in this connection. ·Sometimes it happens that 
some dealers advance sums to the cultivators as a help to 
them for sowing. weeding, &c.,. by fixing price at a low rate. 
Tbe dea1ers get conon in a raw state from cultivators who 
gather it very carelessly fro.n the plants, stack it in a pit or 
Jwnang in which it changes its colour by exposure to the night 
dews and hence it fetches less price than American colloq 
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Dharwar cotton is called "Coompta cotton. " With regard 
to that cotton Messrs. Mercer and Blaunt, American planters 
complained that the Rynts have all cotton in the field until 
the whole is ripe aild they make one gathering of it (one 
picking), then get together the fresh and the old, making no 
distinction between the cotton and dirt. At present no 
selection of cotton seed is made for sowing) because· the 
increase in industries, i.e., gins, presses, &c., &c. has told on the 
old working and the seed now used is receiveri from the gins 
of which some lose the germinating power as the noses of the 
seed are mostly cut off. The improvemeut in this connection 
is dealt with further on. 

Three principal kinds of soil are given to cotton cultiva· 
Soilo ouitable for lion generally :-(I) Btack-(regar or 

colton. basaltic) soil, i. e., pure black. Its sub~ 
divisions are :- · "-

Morand- Black dark-brown soil. 
(2) Rankar or grey Kunkary-black but not deep, having 

lime substratum, lime nodules. (Laterite rock and nodular 
lime stones) land. 

(S) Brown kunkary soil-containing laterite and having 
reddish stony surface. (Khardi, poor and shallow dark soil 
with sand)." · Their description is as under :-

(1) Black soil (carsal). It is of a loose friable nature 
varying in depth from two to live or six feet or sometimes to 12 
feet. Its surface after a heavy rainfall becomes dry and hard 
about 9 inches in depth but the lower portion of it holds 
moisture up to the depth above referred to for about a month 
11nd hall. All sorts of crops grow on it. It is considered as 
the 'best and· the most fertile soiL The roots of the plants 
grow to a great depth. It raises the best cotton, &c., &c. 
' (2) Black and sandy soil. (The Veppai)-The difference 
.between the first and this soil is in the depth varying from 
two to four feet. Its upper surface becomes dry after the 
ninfall It retains moisture up to a month only. It is a little 
less fertile than the first one. It is otherwise called kalur. It 
produces cotton; rice, black til, gram, &c. 
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(3) Clay soil (Poppe!). Its depth is from two to three feet. 
Its surface becomes dry alter fall of rain but it keeps mois
ture underneath for about a fortnight or so. It is not very 
fertile, It produces common cereals, castor seeds, katki, 
kodo, light sort of juar, &c. 

('l Red soil (Shevel). It is of a loose nature. It contains 
granite. Its depth is from one to three feet. After rainfall 
its surface becomes dry soon. Moisture is retained in this soil 
lor less than a fortnight. It is a poor soil as water is freely 
drained with the result that little moisture remains and hence 
it requires rain oftener while the black soil during the first 
monsoon becomes caked at the surface. Cakes are required 
to be broken in order to preserve moisture and hence the 
advanced cultivator would always drill the seed in, instead 
of broad·caste leaving sufficient space between the lines and 
tbe plants so as to obtain facility of inter-culture, weeding, 
handling, &c. The drainage from red soil is useful to the black 
one. It is not fit for cotton. But now-a-days people use it 
even lor cotton. 

(I) A saline atmosphere is necessary to the production of 
good cotton and (2) certain degree of moisture in the air is 
essential. (8) Tbe dryness of air is greater in tracts far 
away from the sea-coasts. These circumstances are found in 
tbe Berar, and its soil and therefore cotton grows here. 

• Other sub-classes with their names are :-
Lawan or low lying land has power of retaining mois

ture. 
Palhar or land lying higb or on slope and hence it is 

liable to dry up quickly. 
Wahur or land cut up by water channels or ravines. 
Ran or land lying at a distance from the villnge and 

liable to damage by wild beasts. 
Bandhia or land embanked with small bank or bundha.. 
Appashi or irrigated land or fields. 
Attention must be paid to climate suitable for cultivation 

of cotton. It grows well on the tracte 
Climatic cflecb. where the climate is considerably dry .... : 
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The outturn of cotton crop is not dependent so much on · 
superiority of soil as on the influence of climate. Good 
soil and favourable climate will produce the best cotton. 
Poor soil and favour~ble climate will give equally good 
result though the quality may somewhat be affected. 

-----u nla\•ourable climate and poor soil will produce inferior 
quality and deficient quantity. 

Berar climate. It is •alubrious though hof. There is 
jungle thoug_h in patches on the sides of the two· mountain 
ranges that lie to the North and the South. Much of it 
however -has been cut off. 

Cotton seed is sown by means of Tiffan with three or 
four other minor crops. One acre of land 

Mode of sowing, f d 
L L requires from 4 to 8 seers o cotton see . a.C.1 UloC, 

It varies according to the manner of 
sowing, i. e., thick or thin sowing. In Broach, the Southern 
Mahratta country and in Berar it is sown by drills or Surata 
(a hollow bamboo tube). The best season for sowing is after 
the heavy rains of the South-West Monsoons. Excess of water 
is injurious to the fresh planted· seed and the young plants. 

Sometimes seed is sown before. rainfall, i.e., in Ui(afl ~ 
Rohini Nakshatra. The time of sowing in Berar is :-

Name of District. Approximate dates.· 
From. to. 

Akola ...................... ; ....... lst June 17th July •. 
Amraoti .......................... ,5th May Srd do. 
Buldana ..•••••••••••.•••••••••••• 25th do. lith do. 
Yeotmal .......................... lOtb July Slst do. 

Sowing is followed by Wakhar by which seed is. pressed 
in to the ground. It is sown by women in some places and in 
some places superstition goes so far as to say tha.t if pregnant 
women sow the seed, it yields a good harvest. When plants 
germinate and commence putting forth a third leal they have 
to be thinned, Hoe or Wakhar is used to scrape away gra&s 
and weeds weekly and it is made to follow plough lines and 
draw the mould around the roots but care has to be taken 



'63 

that the plants are not chopped or cut off. This is called 
" Daura ., and weeding by hand is called "Nindan." 

Topping-This is not followed in Berar or elsewhere 
in India. But I think, it should be brought into practice. .It 
should begin from the fourth month. . 

If cotton is . singly sown, lair proportion of it is 
obtained but it is generally sown with tur, moong, urid, etc., 
etc., in proportion of two lines (T •s) of tur to every 10 or 12 
lines of cotton. It is said that Tur plant gives shelter to cotton 
and protects it from winds ; and it is in fact grown as a catch 
crop in order that the pest of cotton may be attracted to it and 
thus save cotton. But the idea is !hat all the plants should 
be uprooted and burnt alter the cotton is removed. 

Cotton seed i• fir.t well rub bod w th cowdung or earth and 
then afier drying, sown with a drill or Tiffan. If it is not rubbed 
with cowdung or earth, the lint will not allow seed to pass 
through the drill freely with the result that the sowing will be 
useless. 

· There are two kinds of cotton in Berar, vir., Jadi and 
Bani.. 'l'he Bani cotton has strong and 

Jadi, Bani cotton long staple silky in touch and Jadi has 
plants, &c., &c. 

stronger fibre and shcrter staple than the 
_Bani cotton. The former com·nand• more price by three or 
lour rupees per bale of 400tb. than the latter. Jadi is produc
ed in brown, grey and yellowish soils which are lighter 
than the black soils. The Jadi plant is 5 or 6 feet in height 
while Bani plant is 7 or 7!foet high and grows in the black 
soil. The spread of branches of Bani is from one to two feet 
while that of Jadi'now foun:l only as a mixture is two to four 
feet. Jadi and Bani plants have large Bowers with yellow 
petals changing to crimson inside near the calyx. The leaves 
are palmate or divided into three or five segments towards 
the stalk. In the shorter staple cotton varieties the segments 
are much more deeply cut than in those of long staple. Bani 
has a staple of i<h of an inch while J adi bas a staple of i to 
ith of an inch. Havari, Katel, Vilayati being lately introduced 
have small thorns at. tb.e end of the pods. This variety has been 
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identical to Jadi but has been deteriorated owi!_'g to ginned 
cotton seed which is prepared now-a-days as hand gins or 
charaks have disappeared. Each plant has on an average 
20 to 25 branches and each branch has three or four pods. 

A Berar Jadi field now-a-days roughly consists of yellow
flowered plants with broad whed leaves. 20 per cent. 

Yellow flowered plant with narrow whed 
leaves ••• • •• 10 per cent. 

White flowered plant with .broad whed leaves. 15 ., 
Do. with narrow whed leaves. 55 , 

Upland Georgian, deteriorated form 06 11 

Bani thrives in cooler climate of plateaus hut does not grow 
in the hot climate of the plains. It is sown about S weeks later 
ihan Jadi and thus stands more in need of moisture. The lint 
of Bani will fetch at least 25 per cent. more than that of Jadi. 

The harvest times in Berar for the cotton crop are given 
below:-
Name of District. From To 

Akola ... lith October 28th February. 
Amraoti 6th November Slst January. 
13uldana · 1st do 1st March. 
Yeotmal ... 20th October 28th February . 
Melghat 1st November 30th November. 

Perennial Colton. 

The following are the chief factors of this cotton :

(1) Soil, (2: climate, (S) culture, ( 4) cleaning. 

(1) Red brown loams or any silicous or calcarious soil, 
fertile in moderate degree is the proper and fruitful soil for 
Ibis cotton. 

(2) The Sea Coast climate is preferable. 

(S) Seed should be sown or young plants should be set 
in row• of at least 8 feet apart. 

(4) Cleaning!-cotton should be gathered carefully when 
tborougbly dried. Dirt and other impurities should ~c 
removed before sending cotton to market. 
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The following are the insect pests:-
" Chernille" ravages the plants. It generall)l consumes 

leaves very soon. It is about l\n inch or 
Insects on cotton 'd 

plants. inch and a half long. Its back and Bt es 
are of a glossy black. A single line of 

white runs down the whole length of the back at its middle, 
and dull wbite lines are seen at each side of the single line 
and running in a direction parallel to it. The belly is of a 
whitish yellow colour and covered with soft downy hair with 
bristles which are short and black. 

Caterpillar of the cotton-moth or Noctua xylina~It 
makes its appearance in August full·moon. It resembles the 
candle moth which deposits eggs on leaf a night or two be
fore the full moon. They hatch in a few hours. The eggs 
are so small that they cannot be seen with naked eyes. 

Cui. worms or grubs.-They appear in cold weather and 
destroy the young plants. They have copper metalic colour. 

Red and black bugs.-They destroy fields after fields. They 
cluster on leaves or boll. They extract juice of the seed 
leaving the capsules blighted and hard and have yellow or 
red colour with a black diamond mark on the wings and Borne 
white lines on the surface. They are known as Jhangu or 
Lalkiri which lay eggs on soil or boll. 

Boll or bore worms.-They live on pods, seeds of cotton 
and prevent bolls from ripening. 

Noclua .,ylina (2nd sort).-lt is a very old genus of moths. 
It comes out when there is a long broak in rains and when the 
sky is cloudy. It is called green fly or Telu mowha, mewa, &c. 

Moli1.-When cotton plants h•ve a shining appearance 
they are said to be attacked with moth. These insects feed on 
leaves and thereby the growth of the plant is Blunted. They are 
called " Mowala." They appear in damp and cloudy weather. 

There are 16 sorts of insects known up to now which are 
tile pests of cotton of which eleven seriously affect cotton :-

Boll worms are of 8 kinds :
(1) Boll worm. 
(2) Spotted boll worm. 
(S) Pink boll worm. 



(4) Red cotton bug. 
'(5) Caterpillar. 
(6) Stem borer. 
(7j'Stem weevil. 
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(8) Cotton'leaf caterpillar. 
(9) Ball weevil. 

(10) Cotton bud caterpillar or cocoon. 
(II) Cotton-leaf hopper or leaf roller. 

Some have wings and some have not. In Indian hot 
climate they are viviparous, young being born as females 
without wings, ar~ pro~uced when food is plentiful, and 
within 'to days they spread in the field. The natural check is 
the beetles, lacewing flies. They are fed on flies which 
appear in cloudy arid damp weather at the roots of the plants 
and then thrive. 

Accidents arising from rains, winds, worms, &c., de

Accidents, ltc. pend on uncertainties of climate &c. and 
devastation by insects. The former arise 

by excess of moisture in the soil, air, &c. whereby roots and 
plants perish. The latter depends on the dryness of the soil 
by a long break in the rains with dry winds. The plants be· 
come brownish and then perish and thus insects arise. Hail· 
slorms.-They occur in February and March generally and 
destroy crops. 

(1) The infected leaves, stems, branches, &c.; should be 
· Rem~dies a n d cut off. Lime with sulphur should .. be 
prennhves for in- . kl d . 
aect pest, &c. sprm e • 

(2) Light lamps should be placed in fields to drive away 
the moth. 

(S) A mixture of sugar and rum should be deposited 
with brush in some places in the fields or the liquid of "gur" 
should be placed. The moths will gather together o~ thes<' 
plants and then should be destroyed. 

(4) Draught and grate enter into the boll and destroy 
il Care should be taken not to allow the grate to go into the 
boll. If entered the boll should be picked off and dried in 
the sun and thus it dies. The boll is then all right. 
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(6) Kerosine and water (milk. in some places is mixed 
with kerosine where it is available ard less expensive) mixed 
together should be sprioklerl wit!l a syringe. 

(6) Parasites enter the internal tissues of the plants and 
then there are no means of destroying them without injuring 
plants in which they live and iron sulphate may be used for 
roots in large doses without ill-effects and has, to a certain 
degree, power of killing fungi. 

(7) Bhindi plants should not be grown in colton as it 
-gives food to the pests throughout the •cason which become 
pestilential to young crop of colton next season. 

Expenses, &c. 
Cattle, implements, farm-building, etc., 

are the items for expenditure. 
At present the price of a pair of bullocks is Rs. 80 to 

Rs. 90 while in former times it varied from Rs. 60 to 80 per 
pair. ' · The working life of a bullock is 6 years within 
which it works well up to 12 years and then declines in 
health. The IJuU i• generally trained for ploughing after the 
fourth year. One pair can work U or 16 acres of land in 
black soil and 20 acres in bard or light soil. 

" Annual expenses :
Including Pay of the worker, t 
(Mali) Cooli charges, etc. j 

One Beegha of new land. 

Government due as Land Revenue 
4 Ploughings @ Rs. 2 each ••• 
Digging up slumps 
Clod crushing 
Levelling the ground 
One maund or 10 seers cotton seed 
Sowing seed with drill 
Weeding 7 times at Re. 1 eacb 
Hoeing ot harrowing 
Wages for gathering cotton 
Carriage to law market 

... 
Rs. A. p • 

..• 2 0 0 
• •• 8 . 0 0 
. .• 6 0 0 
... 1 8 0 
••• 1 0 0 
••• 0. 8 0 
••• 2 0 0 
••• 7 0 0 
••• 2 0 0 
••• 4 0 0 
••• 1 0 0 

Total Rs. 84 0 O" 
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Women in seeding the cotton by. cburka were formerly 

accustomed to throw into a basket kept 
Selection of seed. for the· Pl!rpose, large bolls which came to 

their bands and thus fine cotton bolls were selected for seed. 
Owing to the abolition of band gin·s, machine ginned, cotton 
seed is used for sowing purposes and tbereoy the Jadi variety 
bas deteriorated. Care should be taken to select bolls of good 
size, free from diseases and tben band ginned and the seed 
taken for sowing purposes. The cultivators ceased to take the 
trouble of keeping good seed separate when the prices rose. 
It is believed that cotton seed should not be placed near 
chillies which destroy the power of germination. With a 
view to get rid of the insect pest seed should be steeped in 
a ball per cent. solution of copper sulphate. So that the seed 
is free lrom any disease and germinates well.. Improvement 
in cotton is really essential On lbe whole (1). plant to plant 
selection (2) seeds selection are needed at presenl_ The former 
is more worthy ofattention and easier ol success than the latter. 
Seed from good plants will produce good plants but good 
seed from a bad plant may not give a very satisfactory resnlt. 

The importance of seed selection in connection with the 
cotton industry is being recognised in almost every cotton 
growing country. The lead in this direction bas been 
taken in the United States, and in Sea-Islands, seed selec· 

· lion and cotton planting have long been regarded as in· 
separable but the matter bas also been taken up in West Indies 
in Egypt and in Africa and now on a very expensive scale in 
India. A detailed account of the methods adopted by tbe 

. growers in the Sea Island for improving their cotton was 
published in the West Indian Bulletin. 

Experience bas shown that cotton is influenced by change 
of environment and the cotton plant varies very consider· 
ably by the way in which it responds to the influences of its 
environments. As a consequence, it is foun<! that the cottons 
in various West India Islands difler very much. in their 
character, not only that but cotton grown in various parts 
of tbe same island differs considerably. 
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1t will readily be understood that there is milch challct 
of producing a very mixed crop. Mixed cotton in the ·spin· 
ning Factory is disastrous. One of the most important 
things that the spinner notes in buying cotton is uniformity. 
-Uniformity in colour, length, fineness and silkiness. It is 
essential, therefore, that every effort should be made to 
secure this uniformity. At the same time in selecting cotton 
seed for propagation purposes attention has to be paid to tlie 
matter of yield. Some plants will be found to produce four 
or live times as much seed cotton as others. As it is proba· 
ble that their character of productiveness will be passed on 
to offspring ; efforts are made to select seed from heavy 
yielding plants. 

The only way to obtain the best results l:oth as regards 
quality of staple and yield of seed cotton Is to practice a 
rigorous system of seed selection. It bas been stated that the 
cotton plant shows a pronounced tendency to degeneration and 
this is particularly emphasised in the rapid manner in which 
the quality of cotton deteriorates as soon as seed selection is 
discontinued. The cotton grower must therebre realize the 
necessity of applying a system of seed selection year after year 
with a view. to maintaining and improving the quality of the 
crop. 

Selection was commenced in the field when the : bolla 
were just beginning to open. The healthiest, most vigorous 
and best stapled plants to be found on seven estates ·in 
Barbados were selected. These were free from disease having 
as few large branches from the bottom of the primary stalk 
as possible and of medium height (not more than I> reet and' 
6 inches), They were plants producing good sized bolls dis· 

. tributed generally over the plant It \Vas also possibie to make 
in the field a rough examination of the lint Only those plants 
which produced long fibre and seed and entirely free from 
buz were selected. The total number of plants that passed 

·this field Examination was 2U. The lint from these plllnts 
· was picked into separate bags which at the end of· the 
picking season were sent to the Head office of 'the Imperial 
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Department of Agriculture in order that the samples could 
be subjected to further Examination in the laboratory. . 

B!ack soil keeps much moistere,-tbe clay soil requires 
frequent showers. Red soil requires much 

Rainfall. rain and if there is any break ·the lands 

are liable to become very bard. 
Thirty (SO) inches .o{ average rainfall is sufficient for 

Berar. · For cotton even a litlle less suffices but only if it be 
seasonable and well distributed. Rain ceases in October or 
in the first fortnight of Noyember and the sky becomes clear. 
The soil does not dry beyond a few inches from the surface. 
Underneath it retains moisture till hot weather. On the first 
fall of rain it absorbs much moisture. The sur(ace is soft and 
in rainy season it is not possible for carts to run. 

Weeds. 
There are several · kinds of weeds 

which grow in crops. The list is as 
under :-

Harali 
Kunda 
Kush 

Patti 
Sheora 
Kardu 

Shiparun Wasind 
Bowcba Tarota 
Kena etc., etc. 

The principal of them which grow in Berar are :-. 
&epee grass.-A light, soft, annual grass which grows 

about the roots of cotton and between the plants. It grows 
to a foot in height and chokes cotton if not removed in time. 

Lona Do. 
Harali.-A perennial grass. It bas long roots and spreads 

• rapidly. Its growth is one foot only. If a field is allowed to 
lie fallow when once infested with it is rendered quite unfit 
for cultivation unless it be removed by hoe, wakhar or hand . 

. Runda. This weed cannot be removed by heavy plough 
but only by digging with pickaxe to the depth of two feet 
.or more. It appears first in small patches in · the fields 
and if the cultivator is careful he eradicates it at once, other
wise. it covers the whole field and then it is diSicult to 

. eradicate it by the hoe, wakbar, or plough. 
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The practical suggestions to improve 
the cultivation are:-

(1) choice of soil (2) Preparation of land (S) Tillage i. e., 
ploughing, harrowing when the plants are in the fields (4) 
Distance between rows (5) Rotation of crops (6) Weeds (71 
Manures (8) Inoculation. 

The cultivator knows how to select soil for cotton cultiva· 
tion. There is no necessity to say more on this point. The 
subject has already been dealt with under the head "soil for 
cotton." It is necessary to say something with regard to 
tillage.-

For about 4 to 6 months before sowing, land should be 
ploughed deeper and deeper and should be kept fallow for a 
year or so. Alter one rainfall it should be ploughed a second 
time with a view to expose it to the air and the sun. Thereby 
fertility is promoted. Thus the beat kills the roots of the 
perennial weeds and Srd ploughing should also be made before 
sowing. Plants producing pods (Liguminosre) encourage 
fertility of the soil as their roots have the power of taking 
nitrogen. Further their roots penetrating de~p in the soil 
gain advantage from the decayed foliag~. 

The surface soil becomes pulverised and is brought into 
open porous condition. A harrow or scarifier Clight grubber) 
is used as "Wakhar" every year but it loosens the soil only 
four inches. Thereby the surface becomes loose. Deep tillage 
is necessary. So that moisture in the soil when excessive 
may be evaporated. It also keeps moist'!re in the soil when 
it is sufficient for the crops. Shallow cultivation produces 
shallow rooted plants. There is also another defea in tillage. 
It is this that when tbe soil is ploughed, between the two fur• 
rows some distance is left whett there is r"sistance while 
nloughing. So deep plougbmg is necessary specially for the 
c:Otton soil. 

Distance between furrows must be less as no ground 
should be left unplougbed. Proper distance between plants 
should be left so that free air may improve tlv:m. At least 
18 inches space should be left between each pla"L 
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The practice of rotation of crops has been already ob~crv
ed by our cultivators but very recently some do not adhere to 
that practice. Thereby they get less outturn of cotton. 

: Weeds.-Under this separate head description of weeds 
has been given. Weeds check the growth of cotton. Weed
ing operation is therefore an important factor in Agriculture. 
Cnltivators should pay much attention to weeding operation. 

Manures.-A separate heading was given for this purpose. 
Selection of s.ed.-ro improve the cotton plant, seed 

should be selected every ye••r immediately after the lirst pick-. 
ing or even at the first picking. Largest a•1d finest seeds should 
be selected and preserved. Cotton then grows well. 

Inoculation.-By means of liquid manure, the ridges or 
furrows in the ground may be soiled and thus fertility is 
encouraged, 

Mr. Fletcher has suggested some improvements of cotton 
in' the Bombay Presidency:-

The quality of cotton fibre depends on the following 
factors :-

(1) Length. · 
( ~) Strength. 
(S) Fineness. 
(~) Uniformity. 
(5) Colour. 
(6) Cleanliness. 
(7) Bulkiness. 
(8) Elasticity. • 
(9) Yield per acre. 
(10) Price of seed. 
(11) Hardiness of plant 
(12) Method of ripening. 
The first four c mstitute the staple and the 5th and 6th 

show the gradation. Special attention should be paid to tbe 
6':'t and sixth f.1ctor lor on them depends the value of cotton. 
D1ffer~nt ~pecies of cotton are used for different purposes. 
Egyp~an ts use_d for the m mufactures of Ute line and strong 
mater~als (mushn, · laces, &c., lfi;c). American, :Sroacb, :Serar 
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(old) cottons for manufactures of calicoes. Rough cotton of 
Bengal and Khandesh is used for mixing with finer growth, 
and also for mixing with wool. An attempt should be made 
in the direction of a longer, stronger and finer fibre. 

The price depends on the process of cotton breeding. 
Where the inferior coolon grows there the superior one will 
grow excellently. The picking of the inferior cotton takes 2 
weeks while that of tho superior will occupy 4 or 5 weeks. 
Generally the inferior cotton-Khandesh variety comes to 
maturity in November while the superior Broach ripens in 
March. The kharif (early crop) cotton gives money earlier 
than the Rabi (winter)) colton. 

Attention must be paid to cotton "Breeding." If the 
bolls are open they lose in colour, cleanliness and thereby 
fetch less value. In some cases bolls are surrounded with 
dried leaves, &c. So at the time of picking much care should 
be taken. 

Experiments on exotic cottons were made in Wardha, Nag
pur, Amraoti, Akola Districts, &c. with "New Orleans" from 
Dharwar by Dr. Forbes but were not successful. The success 
depends on climate, mode of sowing, selection of seed, way 
of picking, rainfall, association of other plants, soils, &c. 

A rapid development in cotton cultivation has been made 
but the question of profit and loss accounts for the extension 
of cultivation of some inferior varieties and the decline of 
some long stapled varieties within recent years. The lint of 
Bani is neither as silky nor as long as that of Hinganghat 
cotton 80 or 40 years ago. The Broach, Sural, and Berar 
cotton does not keep up the old reputation. But the present 
conditions of demand are such that special efforts to improve 
quality are quite in time. Tne internal demand is for high 
counts of yarn. Improvements are profitable to Agriculturists. · 

The application of manure renews the ingredients of 

. Manures, &c. 
which, by constant culrivation the soil has 
become exhausted or in which it is na

turally deficienL The first step towards supplying a suit
able fertilizer for our cotton crops should be to see the 1tate 

10 
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of cotton-growing land &c., and to use_ manures accord
ing to the state of the land. For the cultivation ol cotton 
the more the vegetable matter that is returned to the soil, the 
better. For this reason the cultivator should oot lose C&rbonic 
manures (i.e., all vegetable matters) within his reach. He 
should not forget to return to his soil potash, lime,· arid 
soda which are absolutely essential for the growth ol plants 
and which are generally exhausted by the constant cultivation 

of cotton. 

Mr. Mercer, the American planter states that "there is 
no irrigation u•ed lor cotton nor manuring except when the 
Brinjaras passing through the tracts of Berar halt at places 
the soil gets itself manured or when the villagers herd their 
cattle that piece of land gets manured. But the num
ber of Brinjaras bas decreased now-a-days and thu• the soil 
does nol get manured "' before, If manure is used for 
cotton soil it will yield much mere produce but it has ·V' be 
admitted that it is beyond the power of ordinary cultivators to 

I ' 
use manures. They do however manure it as mucb' as tbeu: 
means permit. One acre of land requires 15 cart loads of 
cowdung. Cultivators save a greater part of the cattle dung 
for manure in the rainy days and itis heaped up on the surface 
of the land by which it loses much of its value, it should 
therefore be closed in pits, sweepings of the house also if 
added to the durig in pits will serve a good purpose. General
ly ma·nure is spread in the hot season on the fields and thus 
its value is lost. 

Silt also from rivers, tanks, &c., is spread in th~ cattle 
shed for retaining urine and then it is removed to pits and: 
then to fields. 

Penning of flocks of sheep and ·goat. in ·the fields at 
night is al•o practised. The cultivators hire these fro.ri 
shephards. Penning continues for a fortnight or more. 
Rs. 1(} to Rs. 20 are paid for hiring these sheep and goats. 

There are two kinds of manures. One is bulky and the 
other is artificial. Cowdung belongs to the former and 
saltpetre to the latter. 



75 

Names of manures CCimmonly obtainable are :-
(1) Cowdung, (2) Bones, (S) Oilseed refuse, (i) Nitre, (fi) 

Saltpetre, (o) Sil~ (7) Urine, (8) Penning of sheep and goats, (9) 
Ashes, (10) Dry leaves, bark•, &c., of trees, (11) Green manure 
(leguminosre pods), (12) Rotation of crops, (18) Night soil. 

The economic value of the superior varieties of cotton 

Conclusion. from the Commercial point of view is very 
great. As these varieties are greatly 

esteemed and often command a higher market price than the 
indigenous varieties, it is worth while to replace the latter with 
more improved and better exotic varieties. Experiments 
are already started with this object in view and the results 
are pretty decisive. The intro:luction of exotic varieties 
looking to the change of climate and other conditions is , 
always a most difficult problem and hence such attempts 
have been abandoned in many places. Those who have 
practical experience of Farm cultivation will assert that the 
only way of achieving success is to improve the existing 
types by some means or other and not to introduce 
foreign ones. On this Mr. H. S. Lawrence, I. C. S., Director 
of Agriculture in the Bombay Presidency read a paper which 
was published in the Bombay Gazelle, dated 6th February. 
1908. An extract from that paper has been re-produced here 
for reference with his opinion on the' Indian cotton problem. 
It is as follows :-

• • • • • 
In reviewing the economic progress of Agriculture in 

India Mr. Lawrence urged that the cotton problem was not 
so easy of solution as enthusiasts at home are inclined to 
imagine and the Government of India is not open to 
the re-proach, sometimes levelled at them, of indiffrence 
to the cotton interest. A long course of disappointing 
features led . to the adoption of a sound policy of. econo
mic progress. It was, be said at length realised that the first 
need of the country was the f~cility of transport and the pre· 
cision of organised agricultural enquiry based on the CO· 

operation of the people. In the first hall of the last century, 



76 

there was no co-ordination in the experiments made in 
different regions, it is true that success was attained with 
such products as tea, indigo and coffee, which offered favour
able field for European enterprise in suitable climatic condi
tions, bot Government possessed no skilled agricultural 
advisers to investigate and advance the:cultivation of the staple 
crops. Sometimes, as in the case of cotton, the measures 
adopted, met with much active opposition from the people, 
who saw no advantage in growing the superior quality of lint. 
The cotton exports of those days were barely 6 per cent. of 
the total produce and the inferior fibre not only was snitable 
for the internal consumption oi India but commanded an 
equal price and was secure in outturn. 

The railway extension, metalled roads, unmetalled roads, 
irrigation works and their upkeep, &c., represent l th of the 
whole public debt of the country. The policy thus steadily 
pursued bas transformed the agricultural economy of whole 
Province. 

In 1854 the court of Directors stated the opinion that 
there was "no single advantage that could be afforded to the 
vast population of India that would equal the introduction 
of an improved system of agriculture." In 1870 the Govern
ment of Lord Mayo established a Department of Revenue 
and Agriculture in the' belief that Indian agriculture was 
susceptible of almost indefinite improvement." Financial 
pressure led to the abolition of the Department after nine 
years of existence but was re-established by Lord Ripon in 
1886 with the object of " maintaining agricultural operations 
at the highest attainable standard of efficiency" and much at
tention was paid by Lord Curzon in 1902 and that a body of 
scientific workers was supplied to the Department and the 
staff bas been recruited from European Scientists for educa
tion of the peopie of India in agricultural matters. 
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AGRICULTURE: A RETROSPECT. 

BY V. V. jOGIAH EsQ., 
First Grade Pleader, Berhamj>ore. 

India is pre-eminently an agricultural country. 80 
per cent of its population are dependent on Agriculture. 
So that the agricultural problem is a most vital one and 
de~erves the earnest and serious attention of both the 
rulers and the ruled. There. is no denying that in spite of 
its importance, our methods of agriculture continue to be 
primitive. Our knowledge of agricultural science, practi· 
c:'l and theoretical, has, instead of improving, of late years, 
deteriorated, though we find there is an ardent desire 
just at present to acquire knowledge and improve the agri· 
cultural condition of the country. It must be admitted 
that the surface soil of the lands in the country being sub
jected year after year to the methods of cultivation in 
vogue from time immemorial has become exhausted and 
we have not taken care to relieve the lands for a number 
of years by adopting the system of rotation of crops or 
using powerful manures which science suggests and which 
other countries have adopted with advantage. It is there· 
fore the paramount duty of both the Government and the 
people to take stock of the present agricultural methods of 
the counh y and strive to raise the ryot from the quag-mire 
of poverty in which he finds himself immersed to-day, 
It is a matter for gratification to note that both the Gov
ernment and the people have become alive to the import
ance of the situation and a beginning has been made to 
carry on agricultural reforms on some systematic lines, 
Practical steps, though by no means sufficient for the 
need3 of the country, are being taken for the encourage· 
ment and improvement of agriculture. This spirit on the 
part of tpe Government and an anxious desire on the part 
of the people to improve the largest and perhaps the sole 
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surviving industry augur well for the future. The Gpvern
ment have taken in hand agricultural research, the train
ing of students and the scientific and experimentalfarming. 
It has founded a few .Schools and.Colleges; established a 
number of farms; started a few experimental pump
ing stations and Veterinary Hospitals, arranged calli~ 

shows, awarded prizes to encourage the breed of cattle ; 
issued bulletins and pamphlets for the benefit of the 
agricultural population ; directed experiments to be 
made for the reclamation of saline soils. While the 
Government has begun its work in the direction of 
agricultural improvement in earnest, the non-official publi,c 
are not behind hand in doing their best in the matter. 
They started Agricultural Ass•1Ciations in each District. 
They have been running shows almost in every district. 
They have been discussing problems agricultural, in_the\r 
annual conferences. But recognising as we do this re
awakening in this country and appreciating witb gratitude 
the interest evinced by the Government, we cannot help 
remarking that we lamentably lack efficient Agricultural 
Schools or Colleges ; the experimental farms and pumping 
stations can be counted on one's fingers ; the staff of 
agricultural experts is exceedingly sm•ll ; the bulletins 
issued are very few and serve as yet no useful purpose; and 
in fact the allotment of 20 lakhs a year made by the lm· 
perial Government SO!De years ago for agriculture is too 
small, and the Agricultural Associations have not been 
able to do the wurk which was expected oi _them and to 
attract the notice or gain.the good will of the agricultural 
population. 

AGRICULTURAL PROGRESS IN l'HE UNITED STATES. 

While on this subject it would be not out of place here 
to refer to the progress which agriculture has made in the 
United States of America-a country where the Govern· 
ment and the people have to attend not mereLy to agricu). 
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ture but have to bestow their attention on many other in
dustries. One will be struck at the amount of useful 
work which it has been doing in this direction. I had 
occasion to speak of this subject often but I am sure the 
importance thereof bears any amount of repetition. We 
were told by the Honourable Mr. Hamilton in the year 
1904 from his seat in the Imperial Legislative Council 
that the annual income of the land grant Colleges and 
other Agl'icultural Institutions of America is 6! million 
dollars or nearly Rs. 21 millions. There are 54 Agricul
tural experimental stations maintained by the State. A sum 
of 720,000 dollars or Rs. 22 millions are spent annually 
on this account. From the provincial funds a grant of 9 
Jakhs of Rupees is made. There are 10 Agricultural 
Colleges. The staff employed in these Institutions number 
6&5 of whom 308 are teachers scientifically trained. The 
number of publications issued by the American Board 
of Agriculture annually is nearly 6 millions, not to speak 
of innumerable bulletins issued every now and then by 
the Government. Such is the wonderful work which, we 
were told, it had been doing and the results did not belie 
its expectations. As to the utility of improved methods 
of Agriculture and scientific farming if we take America 
and Siberia and compare their present condition with 
what they were a few years ago, we will find what 
gigantic improvements modern science has effect· 
ed in the agricultural condition of the two countries. 
We all know what Siberia was a few years ago, It was 
no better than an arid and desertecl waste. We are told it 
is now almost a garden. This is due to the application of 

• modern science to the improved methods of agriculture. 

NEED FOR INVESTIGATION INTO LOCAL 
AGRICULTURAL PRACTICES, 

When I refer to this I do not mean that the Govern• 
mentor the people should introduce these reforms all at 



80 

once or that it is absolutely necessary to borrow all the 
methods employed in advanced agricultural countries like 
America, Japan, Belgium or Holland, whatever may be 
the progress which these countries have made in matters 
agricultural. I am one of those who advocate a study 
of local agricultural practices before we think of ef· 
feeling scientific improvements and adopting those 
found in foreign countries into our agricultural methods. 
Eminent Scientists like Dr. Vo@lckar have recorded it 
as their finn conviction that Indian agriculture is good 
and the Indian ryot has not much to learn from his 
Western brethren. The same eminent authority con
siders that the cultivation in Nadiad and some other 
parts of Guzerat is about the best in the world. Sir 
Frederick Nicholson who was so popular as an official 
and whose love for this country has induced him to rna~ 
it his home referred to the garden cultivation of Coimba
tore in eulogistic terms. In the matter of agricultural 
implements and manures also the systems obtaining in the 
West to some extent are either unnecessary or unsuited to 
the conditions of our country. For instance, steam 
ploughs, mowing machines, costly threshing and husking 
and hulling machines, etc., such as are used in America 
and other Western countries are needless and will be 
disproportionately expensive for this country where 
labour is cheap and ready to hand and skilled mechanics 
to repair_ are rare. But improved Swedish ploughs like 
those now in use in the Ceded Districts of the Madras 
Presidency will be of great service. Again in the matter 
of manures, though powerful manures are available in 
the West, their cost is prohibitive and they are not ab· 
solutely needed as there are valuable manures in the Coun· 
try to replace them. So that the view of Mr. Robertson, 
who is no doubt• considered to be the pioneer of agri· 
cultural education in this country, that the Indian agri· 
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culturist knows nothing of his business and his methods 
or practices are utterly wrong, wasteful and unscientific, 
is not quite correct. It is therefore necessary that a com· 
mission of a few experts must go about the country, ~tudy 
and collect information as to the existing methods of culti· 
vation, implements used and manures employed and put 
the best of these methods and practices into operation and 
introduce them in backward Districts by modifying and 
adopting them to the existing conditions of the place 
where they are to be introduced ; other practices and 
methods which do not obtain here but which will be 
equally useful in this country may be borrowed from 
abroad, provided the cost is not prohibitive. This method, 
if employed, will be both popular and cheap. 
NEED FOR AGRICULTURAL CO-OPERATIVE ORGANISATIONS, 

• In this connection it is necessary to bear in mind that 
our country is a country of small holdings and high 
interest and the cultivator has little or no capital but has 
ample skill unlike his brother of the west who has compara
tively large capital but little skill. The advantage which 
his western brother possesses over him is that he can 
use the information as to the new methods of culti
vation at his disposal at once, as he commands the 
necessary capital. The capital employed on agriculture 
bas doubled since 1840 in Europe and increased six
fold in the United States, while the Capital employed 
in"this country bas been extremely low and shows no 
signs of increase. What little increase there is in produc
tion is due to the employment of a larger number of 
hands and to the bringing under plough larger areas 
but not to the introduction of the improved imple
ments or new methods which developed agricul· 
ture in all the civilized countries of the world. So that if 
we want to improve the lot of our cultivator, we must 
bring witbi~ his reach capital, the supply thereof being 

n 
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. jnade promptly and on terms which the cultivator.• can 
accept. To some extent this supply is being attempted 

·by the" Grain Banks" in Bengal and .the Co-operative 
Rural ·organisations lately formed throughout the counlry. 

·But at present they are few in number and must increase 
until we lind one·in each big village. If we are to prevent 
'the present. progressive degradation' of this great industry 
;it becomes our paramount duty 'to betake :ourselves :to 
'lillages, explain to'the villagers the benefits of co-operation, 
:encourage. the expansion of .. co-operative . organizations 
and enable them not to borrow at usurious rates, · · .. ,. 

IRRIGATIONAL FACILITI&S AND LIFT IRiUGATJON ... ' ~ 

Further, no lund of scientific. knowledge· and··. rio 
amount of improved methods of cultivation :would.avail 
.us unless we are provided'with good irrigational facilities. 
Some parts of the country are more fortunate- thanrothets 
in this respect on account_ of the large rivers they possess. 
While guarding myself against minimising .the utility of 
large irrigation projects, I must not omit to urge: upon .the 
attention-of the authorities and the public the .necessity 
of ~eviving large storage tanks in our .villages. ·Connected 
with.this subject, • is the pump irrigation ' whi~h has 'been 
largely developed in the . Presidency of Madras to which 
my experience is confined, through: the exertions of the 
Department of Industries under the able guidance of. its 
energetic Directors, Mr. Chatterton and his staff,: who. 
have discovered new sources of underground supply: o6 
water by· boring operations, . Though the first experiment 
in respect to this pump or lift-irrigation was made 20 years 
ago yet a steady _increase in pumping -operations ha<i 
begun only since 1902-3;. and within these ·eight short 
years considerable interest has been created for. this kind• 
of irrigation in the ryots of the . Madras Presidency : and: 
much progress has been made, We are told that so far 
as Madras .is.c<:mcemed" ther~ 01re now 250 pumping in-: 



!'·stallation~l3 ·owned by Government; 118 erected by 
~~private persons with the aid given by Government ·; and 
"the rest exclusively by private persons. These engines 
"and pun:ipslift water from wells, chanm;ls, tanks and ri· 
"vers arid irrigate at a rough estimat~ 12,000 acres. The 
" total capacity is reckoned at 9·25 gallons per hour or 
"4·11 cubic feet" per second. The capital invested in these 
•J 250 installations is stated to be nearly 1 lakhs of rupees 
"iand the cost of cultivation in area irrigated by these en~ 

. "gines is calculated at Rs. 30 per acre." Judging from the· 
r,esults already achieved in Madras and 'the work already' 
done, great hopes are entertained about the future of this 
irr-igation.·· It is a matter to be deplored that in spite of 
the recommendations of the Madras ·Government, · the" 
Secretary of State for India in . Council decided to abo-1 

!ish the post of the Director o~ Industries 'and place· 
these pumping ·operations in the charge of the agricul· 
!ural department. To place operations of this sort, which 
rllquire a knowledge of engineering in those who presume 
to give advice to ryots under the agricultural depar.tment,: 
is, I consider, a retrograde step and this will place ryots at 
the merc:h:>fthe Firms that import, supply and repair the. 
machinery, and, I fear on the whole the operations so 
successful at present will be discburaged and the cost of 
boring wells .and lifting water will increase.· I hope tluf 
Secretary of State will reconsider his decision as the e¥-: 
tension of irrigation through lifts is still in its infancy· 
arid requires careful nursing and cheap execution under 
expert guidance. 

DIGNITY OF LABOUR • 

. .; If. we are really to improve the ag.riculture of our' 
country there is one aspect which should not be· lightly 
passed over. Our educated young men must learn not tn de· 
spise the calling of a peasant. They must not consider agri•· 
culture to be a degrading profession. Though once our' 
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Aryan forefathers were all agriculturists,. we have now 
come to despise the position of our ancestors and un~ess 
we begin to respect their calling, we cannot h?pe to ~~~
prove our country and rise in the scale of nahons. It ts 
a matter of common knowledge that a cultivator, however 
rich he may be, however good and straightforward his 
conduct may be, is not respected. He is at presen\ Jooked 
down upon even by the pettiest of officials. This is one of 
the reasons why our young men have no attractions for this
profession. If some men of intelligence, men who have 
taken their degrees and studi~d Physical Science, Chemistry, 
Geology or Botany, can be induced to undergo a course of 
training in Agricultural Colleges, then and then alone, . we 
can hope really to apply the principles of modern science to 
the methods of improved agriculture. We, therefore,:earnest
ly hope that some of our young men will attach import
ance to dignity of labour and will, instead o£ getting into 
the beaten tracks of public service or the bar, help ·them-. 
selves and the country by taking to agriculture, which, if 
properly worked, can .never prove unprofitable. 

' EXCESSIV 11, ASSESSJIIENTS. 

In spite of the already inordinate length of space I 
have allowed in this paper of mine to agriculture, I cannot 
help, on account of its highest importance to the ryot, 
making at least a passing reference to the excessive and 
periodical, or I should say short-term, assessments, which 
tell very highly opoo the chronic impecunious condition 
of the ryot. The subject has been discussed often and I do 
not therefore Wish to dilate upon it but simply state how 
erroneous it is to say that our assossments are moderate. A 
comparison of our assessments with those in Europe shows 
how high our assessments are. In Europe it is estimated 
that the proportion of rent to gross produce is 1 to 55, 
while in India it is 1 to 3 or 4. This shows how excessive . , 
comparatively, are our assessments. It is therefore abso-
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lutely necessary, if the ryot is to be saved, that some sort 
of permanent settlement should be granted to him and the 
period of revision should be increased at least to 60 years. 

REQUISITES. 

What we, therefore, ask our Government and the 
landed aristocracy to do is to give our ryots a sound 
elementary education, to disseminate broad·cast a know
ledge of agricultural science and improve methods of 
cultivation. We want them to found scholarships for our 
young men. We want in every District, in the Head 
Quarters ·of the Collector, a branch of the agricultural 
department under the directions of Agricultural Superin
tendents with a number of Inspectors under them. We 
want model farms on an extensive scale to be opened in 
the Head Quarters of each Taluq with an Agricultural 
Museum attached ·thereto, which is accessible to the 
agricultural population. We want tables containing an 
analysis of soils of each Taluq, so far as practicable, to be 
prepared and kept in these Museums, so that those ingred· 
ients of the manures which are wanting in them may be 
supplied. We want the Inspectors under the supervision 
of Superintendents to establish small model (arms in rural 
centres, make experiments, distribute leaftets to the ryots 
in vernaculars, and lecture, in easy language which they 
can understand, the advantages of improved methods and 
demonstrate to them the benefits thereof at their very doors. 
We want the irrigational facilities to be greatly increased, 
the permanent settlement to be considerably modified, and 
the terms of periodical settlements increased. In fact, we 
want the Government and the landed aristocracy to expand 
the Agricultural Department and to bring home to the 
doors of our pepple in the v!llages, all the help · which 
modern science bas been able to 6nd for the improve· 
ment of agriculture. . These are. some of our wants and 
we hope the Government and the landed aristocracy 
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Widt '··the heip 'of· our District Agi'icuihmil' Associatio'ns 
wil( give' them their, early 'arid· ~~divided attention .. ::c ; · · · 
••• -1._.· .••. - ' • ' ·' : •• ·, ~ ,,... :· ·,,_,·.;_·: :.: ~ .. ;.~;. 1 

SUGARCANE AND SUGAR H~DUSTRY. IN INDIA 
: . . . AND OTHER ,cqmrr~IES,:! , , 

·.. BY.R. S; HIREMAr!l, ·ESQ.;· ; ' } ·; 

'·. . L. A g.· Poo11a. ! •. · .• ,. 
,. , The Sugar industry. throughout the. world l;tas :.re<t-clh 
td a· .stage in the history of its: development. tha,Lha~~ 
tesulted in most important ·changes in the-sources of sup
ply as well as in the methods of manufacture. , F'or ceo~ 
biries cane has supplied _the human.race ,with sugar ;-the 
eultivabon of which and the .manufacturC~ of i~- prpd11ct 
has ·for~ed· one of the !DOS! · tmportant of.the • world:s in• 
dustries, .as well as one of the most extensive branches of 
the world's commerce. It had no . rival or competitor in. 
supplying this necessary food staple until the ingenuity and 
enterprise discovered, utilised and developed the saccharine: 
properties of· the·beet root .. Gradually· a. new industry; 
sprang into existence and has .steadily· .. progr_essed until
to-day it challenges the supremacy of the cane product. ·, , 

' ·.:This contest had, on the whole a beneficial effect; in.. 
stimulating most cane growing countries to better me.thods: 
of . cultivation· and manufacture. But ·India .. has. made.• 
little Or no progress in this direction. Though· it is regard~, 
~d as the, original home of sugarcane and the .greatest• 
sugar producing land in the world, still_it .would seeqt that• 
it is losing rather than gaining ground . day-by-day. Its 1 
present importance in the world's market -is rather in.,, 
significant,_ since the exports havf!. fallen off. irom 72,000 . 
tons•per annum in 1889-1890 to 11,000 .tons in 1903 and:., 
still less at present. Imports of sugar .are exE;eeshng .very .• 
largely the earlier re<:ords, Sugar representc:d •. 52~07 pee.· 
cent, in 1906-07 and 55·8 .per cent, in -1908-0!1 of ~- tbtal.• 
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value of articles of food and drink imported into 
India and it not only maintains but continuously streng
thens itS:position:as the sec.ond .largest single article of 
.i.mp-9.rt.atilln... . .Ihe.Jollowing.tab!e __ c_learly Illustrates the 
arrivals of--cane and beet sugar in India in each of the last 
eight years. This excludes molasses and confectionery •... 

Year. ~~-·'c.anesbg~ .~, B.eet-sbgar t Total of ~oth I 
m Cwts. m Cwts. in Cwts . 

.. . . 
1902-03 8,529,678 1,467,517 +,987,195 
1903-0i. 6,485,878 652,737 6,038,116 
1904-06 ·4,833,309 1,716,488 6,649,797 
1905-06 .4,262,il29 8,488,262 7,696,191 
1906-07:. . ·51126 848 . 8,803,834 9,730,682 
1907-08• : s:tf.m:s.u 794,060 10,0H,901 
1908-09 8,7)9,209 1,944,024 10,663,283 
1909-10 10,276,878 859,206 ll,lS6,08j-

Total value: 
in Rupees.. , 

4,76,98,2tS 
5,77,23,4:18 
6,71,08,48i 
7,50M,109 
8,18,29,277 
8,79,19,287 

4 .-)0,40,9.7,066 
10,97,8~.:740 

Thts clearly shows the deficiency of production of 
sugar iri.India. · 

Though the sugars of Java, Mauritius, etc., bear· the 
heavy burderi. of ocean freight from 12 to 15 shillings per 
ton and . the imperial duty of 5 per cent, it· is strange to 
find that they are holding their own in one of the gre-dt~ 
cane-liro,-;,ing countries like India. · In order to find· out 
the de'f_ecfs •that lie at" the bottom of i this we cannot do 
better--than ~tudy the-conditions- of -Qther cane-growing 
countries from every possible direction! Though the statis
tics of cane ana sugar producti?n of any one place cannot 
be taken as affording an- index to the~ capabilities of any 
other place on account of varying conditions necessarily 
existing, :much information of a comparative nature ma~ 
still be gained by placing such details ih :i collective for.;. 
They will be useful for reference in· drawing conclusions 
as to the results of new processes and :their superiority or 
otherwise to older plans. With this intention in view, I 
place below some ()f tlte available information about those 
countries b~fore p~~ceeding to Indiil, 
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1. CUBA, 
A; Agriculture :~ 

Sugarcane was introduced here irt 1523 by the first 
Lieutenant Governor. 

The climate is unsurpassed for the growth of cane. 
Heavy tropical rains are frequent from june to December 
and frosts are unknown • 

. The general fertility of the soil is very great. The 
principal cane belt is the level strip of country extending 
almost round the island near the coast. The red sugar 
lands are derived from highly ferruginous lime stone, and 
constitute the best sugar lands in Cuba. Though this soil 
is v_ery sticky and heavy when wet, it IS extremely pervious 
to \Vater and drains well. The black sugar land occurs 
largely in the hilly parts with white calcarious sub-soi1, 
artd in the level districts, it is underlaid by a yellow or 
brown day sub-soii. The black land is heavier and more 
tenacious than the red. About 2,000,000 acres are under 
cane cultiv~tion. 

Few fields are thoroughly cleaned, ploughed and pre• 
pared for' the crop and no irrigation wprks exist. Little 
manuring is done. Improvements in the mode of culture 
and the use of fertilizers are newly attracting the attention 
of the cultivating public. 

The cane is produced by cuttings and takes about 18 
months to mature. Usually the cane is planted in hillocks 
3 ft. apart in rows 5 ft. apart. Of late, the system in which 
the hillocks are planted 9 ft. by 12 ft. apart has been 
strongly advocted as affording means of cultiVo~ting by 
machines drawn by animals and yielding a grW.er 
number of successive crops and riclier cane, although giv• 
irtg les5 yield the first year. If roots are not damaged in 
harvesting, the yield will continue· from 5 to 25 years, 
gradually· diminishing in amount,· thougli the juice' iri• 
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creases in density and purity as the plants grow older in 
years. Ten successive crops can commonly be harvested. 
(rom one planting. Then the land is left fallow for some 
years for pasture purposes. . . 

The grinding season lasts from December to June. 
The cane is cut by hand with broad-bladed cutlasses, 
stripped ol all leaves and tops, cut into pieces about 3 ft, 
long, and then carried to mill either by ox-carts or by rail 
cars. 

The principal varieties of cane grown are the Crystal
lina, Blanca, and a red or purple stripped cane. These 
contain from 10 to 12 per cent. fibre and sugar from 13 
per cent. in December to 18 per cent. in March and April. 
The crops yield from 12 to 60 tons of cane per acre. The 
average yield is probably 15 to 20 tons. The. increased 
yield is often due to extra age. One man claims to be 
cutting cane nearly two years old which is giving him the 
equivalent of 4 tons of sugar to an acre, when last year it 
would have yielded a little over two tons. · Cuban cane 
!foes not suffer much from the ravages of disease and the 
attacks of insects as in other countries. The cane has 
yery tough silicious rind with abundant internal juice. : 

B. Manufacture :-
Factories obtain their supply of cane in part or al

together from farmers who raise it on their own land or 
land belonging to the factory. The manufacture of sugar 
has been benefitted by the use of steam power_ and the in
troduc~on of_ well . equipped factories with the newest 
machinery and working under scientific management. for
merly the juice extraction was from 62 %to 65 % but since 
the ~traduction. of triple . mi)ls (nine-ioll~~ ~il!sL.a~d 
crus)len>. in conjunction with · imbibation of. water. or 
steam the juice_ expression_ has come tQ b{l··;i5. p.;I:_·c~t 
to ~ .PCI: _cen!_ of .. !he .. ~e, and }I!~ .'1\l~- ex~tL~~ 
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from 90 per cent to 95 per cent of the sugar in can~. 
In some cases nine-roller mill has been superseded by 
twelve-roller mill with satisfactory results. Various 
crushing devices, which are indispensible when work
ing certain cane varieties have been added to the 
milling plants. The amount of water of maceration 
i>-dded at the mills varies from 3 per cent to 8 per cent of 
the weight of cane, being limited by the expense of its 
subsequent evaporation. This leaves in the Bagasse about 
7 per cent to 9 per cent of sucrose, equal to from 2 per cent 
to 2! per cent of sugar on the weight of cane. In the 
manufacture of raw sugar 4•60 parts of sugar (2·79 
parts in megasse, 1·23 parts in molasses, 0·10 part 
in scum 0•48 part unknowingly) out of U·85 parts 
of sugar in 100 of cane was formerly lost. Now the losses 
have been reduced to a considerable extent ·by the intro· 
duction of the improved machinery. Sugar can be 
produced here at the cost of two cents (less than an anna) 
per pound. 

Associations have been organised for the encourage-· 
ment and protection of cane growers . 

.2. jAVA. 

A. Agriculture :-

In 1830, the Governor-General introduced his famous 
culture system under which the natives were compelled to 
cultivate cane on part of their land, and Government 
contracted with Chinese and European manufacturers for 
the erection of sugar factories and the manufacture of 
sugar from the cane grown under its control. The culti· 
vation of cane was introduced in this manner in a very 
short. time. In 1861 the cultivation increased so much 
that Government was obliged to decree that only one-fifth 
of the land in the hands of the natives should be used for 



the production of· sugar, so as not to dispossess the 
natives of the lands needed for the cultivation of ·food~ 
stuffs. The area has increased from 260,810 acres in 1906 
to about 300,000 acres in 1909. Planters have been en• 
abled by the improved methods of cultivation and the ex
perience of fertilizers best suited for various soils to make 
use of the land that was formerly considered unfit for cane. 

The year is divided into two sea8ons by the prevail
ing winds : (1) the rainy season that of the west Monsoon 
lasting from November to March and (2) the dry season 
that of the east Monsoon during the rest of the year. 
June and July are usually dry months. There are no long 
periods of continuous drought. The east Monsoon blow$ 
steadily for a longer period than the rest. The rainfall 
varies from 40" to 90" annually. Rivers distributed through
out the whole of Java serve the · purpose · of irrigating 
sugarcane areas. 

August is the chief planting month. Only one crop is 
taken, the canes being cut as a rule 12 months after plant• 
ing. The yield of cane per acre has been raised to 40 
tons, 92 tons per acre being the maximum. The yield of 
sugar per acre has increased from 2·5 tons in 1887 to 4·5 
tons in 1909. The chief factors; which under propitious 
weather conditions help to bring about satisfactory results 
here, are the continuation of scientific and systematic 
cultivation, the careful selection of c~ne, and the rational 
and frequent application of fertilizers coupled with the 
closest attention to the prevention of cane disease. 

Experiments in the cross fertilization of sugarcane 
have met with great success. Much attention has ·been 
paid to the raising of canes having a higher sucrose con• 
tent both by chemical selection and by the propogatioil 
of the highly promising seedling cane varietieS. Thou gil 
the sucrose content has practically remained the same; tile 
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tonnage per acre has considerably increased. Some inves· 
tigators selected canes of varieties which promised much 
in one direction or other and cross-fertilised their flowers, 
so that the fertilization was effected with carefully select· 
ed pollen of specially chosen. fatb.ers. The results were 
brilliant and families of sugar cane which surpass in every 
point the canes of yore came into. existence. Now. there 
is such a variety of good and rich cane that every estate 
owner can <;boose the. variety which best suits the quality 
of his land, or his climate, 11nd even suit the time he 
wants to harvest them •. !:Ie cau choose early ripening 
varieties for the beginning of his .crop, and the late ripen· 
ing ones (or the· end, and so dispose during the whole 
course of his grinding time green, fresh, and soun~ cane 
at its highest point of sugar content and vigour. 

The el(cellent Java returns for the last few years are 
partly due to the introduction of the seedling canes. Many 
thousand acres are now covered with the descendants of 
seedlings No. 247, No. 100, No. 36, No. 139, No. 213, 
No •. 228, etc. The first two are prominent. No. 100 is one 
of the. best cultivated in Java, rich in sugar, poor i!l fibre, 
but rather delicate in regard to the quality of the soil. 
Mr. J. I1f Kobus says "In. 1897 we chose as a limit of 
selection a calculated. production of 4 tons of avail· 
able sugar per acre, since that year th.e sugar production 
has so much increased, ~hie8y from the introduction of 
the older seedling varieties and a more rational culture, 
~hat we raised our limit to nearly 7 tons per acre''. After 
various experiments he has arrived at the following 
results:~ 

1. The heaviest plants are the richest in sugar. 
2. The progeny of rich plants are heavier and 

rtcher in sugar and that therefore a selection based on the 
sugar content is quite rational, 
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3. Plants grown from cuttings derived from canes 
rich in sugar are heavier and contain more sugar than 
those grown from average plants or from plants poor in 
sugar. 

4. When we select the richest canes from the de
scendants of canes that were already rich in sugar and also 
the poorest canes from the descendants of poor ca11es, 
and go on in this way for some years, we very soon arrive 
at a considerable improvement of the rich canes ( 40 per 
cent in 5 years) and a heavy depression in the descendants 
of the poor ones (16 per cent in 5 years). 

5. The descendants grown from . cuttings of once 
selected canes remain richer in sugar for at least four gene
rations. 

6. The correlation of a high sugar percentage in the 
juice and heavy weight of cane plant simplifies the me-. 
thod of selection in a remarkable way. · 

B. Manufacture :-

Sugar js manufactured according to the most scienti
fic and up-to-date principles in properly equipped factories. 
The methods of manufacture are extremely perfect and 
economical. Crushing takes place from May to ~ovember. 
Nine roller and twelve roller mills with various crushing 
devices are used. Begasse is macerated before passing 
through the second and third mill with 12 per cent. to 15 
per cent. water. This gives diluted juice equal to 81 per 
cent. to 83 per cent. of the undiluted juice and 90·8 per cent. 
to 93 per cent. of the total sugar from the cane containing 
88 per cent. to 90 per cent. of the juice and 10 per cent. 
to 12 per cent. of woody fibre. Looking to the factory 
ayerage results of ten years on a number of Java estates, 
l•ll to 1·36 !n Begasse, 0·09 to 0·10 in filter press mud, 
1·05 to 1·26 1n molasses etc. and total 2·25 to 2•72 of sue-
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rose on 100 of cane is lost. Every year t~e sugar content 
in the Begasse is being diminished. Formerly there was 
5·5 per cent. to 6·5 per cent. of sugar in Begasse but in1908 
it reached about 4 per cent., i. e., 0·80 to 0•90 per cent. on 
cane. Care is being taken about other losses. The cost 
of producing sugar is about 9 shillings per cwt, free on 
board, i.e., a little less than an anna per pound • 
• 

By-prod11cts.-A sugar manufacturer in Java has 
succeeded in producing a good fertilizer, known as "Mola
scinder," from a mixture of waste molasses, ashes from 
the furnaces, filter press mud, and well-dried pen manure. 
This contains 0·42 per cent. of N. 0·9l! per cent. of P. 
205 and 1·2 per cent. of K. 0. 

From filter press mud cane wax is also extracted. The 
wax passes over into the juice on grinding, and afterwards 
becomes precipitated in the scums on clarifaction. It may 
amount to 10 per cent. in dry scums. It may be m•xed 
with paraffin for the manufacture of candles. 

There are Associations for the encouragement of cane 
growers, and a system of "Mutual control" in factories by 
which the results of each individual factory are collabo
rated and compared. 

I 

3. HAWAII, 

A. Agrictdl11re :-
Hawaiian Islands lie within the tropics. All the 

Islands are extremely mountainous. The soil is rich and 
of great depth. 100,000 acres are under cane cultivation. 
Rain-fall varies within wide limits from 30 to 200 inches. 
A splendid supply of water underlies the Islands. They 
do not depend entirely on rain-fall for irrigation. Very 
costly irrigation systems have been installed. The steam 
plough works everywhere. 

Plant canes take 18 to 24 months to ripen, after 
18 
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which one, two or occasionally three ratoons are taken, 
If the ratoon field is not deemed capable . of giving 30 
tons of canes (equal to 3 or 4 tons of sugar) per acre, it is 
torn up and plant cane set out. Hilling up of ratoon cane 
is considered as the best system of ratoori cultivation. 
Irrigation and use of fertilizers are resorted to extensively 
and to a very great advantage. Nitrogen is best appli~d 
as NaNOs in small doses, preferably mixed with irriga
tion water 100 lbs, to 150 lbs. being the usual amount per 
acre. The most profitable application of water is two to 
three inches per week. One hundred grains of common 
~alt per gallon of irrigation water is adopted as the 
;,Danger point" for sugar cane. £ 8 per acre are spent for 
artificial manures. 

The rate of wages is three shillings per day. The 
scarcity of labour has brought forth the "share system" 
of cane cultivation. This system consists of the division 
of the hmd to be cultivated into blocks. The land is 
prepared and planted by the estate and the blocks (each 
of 60 acres) are then handed over to cane companies, 
which may be composed of either free or indentured 
labourers or both, and which carry on the ·cultiva
tion under the supervision of the ·estate man01gement: 
Until the cane is harvested the members of the cane 
company receive an advance of one shilling per cay for 
each day of nine hours worked by such members, such 
payments being afterwards deducted from the price paid 
for the cane. When the canes are cut and taken to the 
mill, the cane company is credited with the amount per 
ton agreed upon beforehand, and from this are deducted 
the advances made during cultivation, and the cost of 
any work done by the estate after handing over. 

The two chief varieties of cane now grown in Hawaii 
are the Labania and the yellow-Coledonia, Smaller 
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quantities of Rose-Bamboo, D. 117, and the Tip caneS 
are also present. Yellow-Caledonia is inferior to J_.ahania 
or to Rose-Bamboo. Lahania contains from 10 to 12 per 
cent., Rose-Bamboo froll) .12 to 13 per cent. and yellow
Caledonia from 13 to 14 per cent. of fibre. Lahania is 
grown under irrigation and the yellow-Caledonia under 
natural rain-fall .. The sugar in cane varies from 16 
to 18 per cent. Lahania variety yielded in 1907, 75·48 
tons of cane and 12·94 tons of sugar per acre with ordi
nary manures, but 100·78 tons of cane and 15·92 tons of 
sugar per acre with fertilizers. Five to seven tons of sugar 
per acre is the average yield of Lahania variety and two 
.to four tons per acre of other varieties. 

The predaceous beetles feeding on tl1e larvre of cane 
borers, discovered by Mr .. Muir in the Malay Archipelago, 
have been distributed at Honolulu in cane fields where 
borer was abundant. The result is not yet known. 

B. lolamifaclure :-

In 1850 the mills in use were only the old 
Asiatic ones with rolls of wood and stone, and the yield 
of sugar was scarcely ohe.ton per acre. The great deve
lopment' of the sugar industry followed with the invest · 
ment of many millions of American and English money 
in large plantations. The cane is worked up in factories 
of the most up-to-date construction under scientific 
management. The types of mil!s now in use vary from nine
roller mill and crusher to fifteen-roller mill, crusher and 
revolving knives. ~0 per cent. to 1!5 per cent. of the . juice 
in cane is expressed. Taking a dilution of about 25. pe~ . 
cent., .on a nine-roller mill and crusher the extraction will 
be about 93•50 per cent., on '! t\ye\ve-roller .. mill an4 
cmsher ibout ~4·5(1 per cent, ~nd 011 a .. liftet;n-roller mill1 

crusher, \nd rev9Iving Jauves abp~t ~~~·25 per c;ent., 9f the 
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sugar in cane. Where 20 per cent., 30 per cent. or even 
40 per cent. of water of maceration is added in two or 
three instalments, the extraction of sugar is much more 
thorough, only 4•5 per cent. of sugar being left in the 
Begasse, equal to 1 per cent. on the weight of cane. The · 
direct losses in the manufacture, comprising the losses in 
scum, molasses, etc. average 7 per cent. equal to 1·55 per 
cent. on the weight of cane. 

The cost of producing one cwt. of sugar is 8s.6d. in 
the factory not counting the expenditure of sending to 
ports. This comes to a little less than 11 pies per pound. 

The modern 80 ton plant consisting of multi-tubular 
boiler, 9-roller mill, crusher, carrier, conveyor, clarifica
tion appliances, vacuum pans, mixer, centrifugals, etc. has 
cost $400,000 or £ 290,370-7-5. 

By-prod•~els.-Scum press cake is very generally 
used as a fertilizer and with good results. Molasses is 
used as fuel, as stock feed and as fertilizer. 

As at Cuba and Java there are Associations· for the 
protection of cane growers. As at Java, there is also a 
system of "mutual control" among the factories. 

4. MAURITIUS, 

A. Agriculture:-

The climate is an excellent one for cane growing. 
The average temperature throughout the year is 7 5o F. 
The rainfall varies from 60" to 120" from December to 
March, the average being 75". The great drawback to the 
Island is ·the frequency of cyclones during the rainy sea
son. 

The soil varies considerably, deep in some places and 
shallow in some. It is light porous loam Irequectly so 
ouvng as to render ploughed furrows impracticable. . 

'To1>5 are used for planti~g .. They are first carefully 
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examined, washed in lime water and then planted in holes 
about 9• or 10• deep, about 3,000 to an acre. Weeding 
and thrashing are the only things necessary, except that 
heavy manuring is needed to secure fair crop owing to in
tense cultivation in past years. Artificial and pen manures 
are extensively used. All the sewage and refuse from 
villages is sent to the manure works of the estates, and 
used in the fields, as well as a considerable quantity of 
molasses. Nothing is spared to increase the yield of cane 
fields. The usual practice is to cut canes three times, vir
gins, first and second ratoons, the first after 18 to 20 
months, and the two ratoons each after 12 months. When 
the second ratoon has been cut, the stumps are dug up 
and burnt, the land laid fallow, and planted with some 
leguminous crop which is used as a green manure. 

Labour is entirely Indian, coolies receive in addition 
to their pay, fixed rations of rice, salt-fish, lentils and salt. 
They work for eight hours. "Tenant farming'' has been 
stimulated by the land-owners who let their land in small 
parcels for cane growing only, on condition that all the 
cane grown is to be weighed on the buyer's scales and 
market price of the district paid. The cane growers pro
vide their own carts, oxen and mules for transporting the 
canes to railways or to factories, a deduction of G cents 
(nearly 3 ann as) per ton per mile being made from the rent 
paid. Nine rupees per ton has been the usual price of the· 
cane brought to the factory. • .. 

The varieties mostly grown are the Louzier and the 
white and striped Tanna. The big Tanna is one of the 
principal vtgorous varieties !bat gives best results. The 
juice in canes is abundant, very pure and easily worked. 
Canes contain on an average 15 per cent . .ta16 per .cent. 
of sugar. In some··plantatiuns the yield of sugar jlas been 
5! to ·6 tons per acre. 
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B. Ma~wfacture :-
Mauritius is in the first rank as a furnisher. of white 

sugar to India. The rna jority of the estates are owned 
locally or by limited companies, a few being owned in 
England and France. Few planters- have sufficient 
capital to work their estate without having recourse to 
the banks or financiers,· the rate of interest being 9 per 
cen!. upwards. Planters receive substantial assistance 
from the Colonial Government in the form of loan for 
general purposes, at a low rate of· interest called the 
"Advance in Aid Loan of 1903," to buy up-to-date machi
nery. Large factories are in charge of their own chemists 
and others of a chemist who pays two or three visits a 
week •. Repairs to the machinery of the factories are made 
at the workshops of the Island. 

Triple crushing combined with maceration or spray
ing is almost universal, with Krajewskis splitting rolls and 
cane cutters. In some places twelve-roller mills have 
been introduced with advantage. 80 to 84, per cent. 
juice from cane and 90 to 95 per cent. of the sugar 
in cane are obtained by crushing in these mills. Losses 
in the manufacture have been reduced to a minim urn. 
co"al _is not used in any of the fact~ries for steam 
raising. 

By-products :-The whole of the Begasse from the 
mills is burnt in the green state_ in step grate furnaces. 
Few factories work distilleries. Large quantities of 
molasses are used for making fertilizers, and some go to 
the boilers to be sprayed on to the Begasse in its way to 
furnaces. Decided benefits have followed the_ use of 
molasses as fertilizer. The benefit is not due entirely to 
the plant food ther.ein, but to the beneficial- action on cer
tain soil bacteria, such as Azotobacter Chroococcum. This 
organism has the property of fixing the . nitrogen- of ·the 
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air, and is apparently stimulated in its action by the pre
sence of carbohydrates .such as sugar. In order to usc ' 
molasses to advantage, it is necessary to spread the 
molasses over as large an area as possible, and to work it 
into the upper layer t>f soil. Tentative experiments 
described by M~ Ebbels show a considerable fixation of 
nitrogen in the soil. As a fertilizer in soils with poor 
drainage and low lime content, this may work more 
damage by fermentation and creation of unhealthy acidity 
than the benefit derived from the potash and nitrogen 
contents. 

5. PERU. 
A. Agriculture :-

This compares favourably with the best parts of 
Hawaii, all the conditions being conducive to heavy pro
duction of cane. The soil is rich and varies from fine 
sandy loan to silt. Sandy plains which are arid in appear
ance are capable of producing well if properly watered. 
Peru is a country without rains. Cane is grown under 
irrigation, the water being supplied by the rivers in. the 
valleys fed by the snows of the Andes. Artesian wells 
have also been sunk to provide water to cane fields. 

The best season for planting is November, the first 
planting taking 18 months to 2 years_ to mature; afterwards 
the ratoons ripen in 12 to 15 months. Cane cuttings are 
planted in furrows which are also used for irrigation. 
Heavy manuring is universal. The chief fertilizer used is 
the native Guano which is put in furrows either when 
planting or when the cane is a few months old. Some
times Guano is mixed with Begasse ashes K2 SO• and 
NaNOs are also used as manures. Cane is irrigated once 
in 3 or 4 weeks. • The earthing up of cane is done after 
!l months. There are three to seven ratoon crops. 

Plant crop gives 60 tons of cane per acre under in-
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tense cultivation and 90 tons under very favourable con· 
' ditions. Ratoons give first 21i to 40 tons, then 20 to 21 

tons per acre. Sometimes 6 tons of sugar per acre are ob· 
tained. Canes contain high percentage of sucrose, lo" 
glucose and low moisture. The sdgar in cane varies from 
13 to 16 per cent. and the fibre from 12"to 16·5 per cent, 
Sugar in juice runs as high as 21 per cent. 

B. M amifacture :-

The time spent in manufacture is 8 months, but th~ 
grinding may be continued all the year through. Majorit) 
of big houses use doubie crushing (6-roll mill} and a few 
more employ imbibition, Where double pressure is prac· 
tised, the two mills are driven by separate engines. Rollers 
vary in size from 32" by 66" to 44" by 78" there are few 
small ones in which the proportion is 24" to 48". Triple 
pressure (9-roller mill}, but with independent engine,. is 
resorted to by some establishments. 

With dry double-crushing the extraction of juice 
over the weight of cane varies from 62 per cent. to 70 per 
cent. with rollers 32" by 78•. The sucrose extracted varies 
from 78 per cent. to 84 per ce'!t. of the sucrose in cane 
with the double pressure, 

Evaporation apparatus employed has the triple effect, 
but in some factories there are quadruples and in others 
double pans. 

The cost of producing sugar is 5s-6d per cwt., i.e., 
a little less than 8 pies per pound, 

By-prodllcls.-some burn dry begasse, others use 
trash in green state as fuel for boilers and furnaces. 

Molasses is generally used in tho! .manufacture of 
Alcohol which can be bought at the low price of 2d per 
·litre. Government are thinking of introducing practical 
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systems of using Alcohol for _power, for lightening and 
heating purposes instead of coal a more expensive 
commodity. 

The scums in some establishments are sent straight 
to a distillery with the ·residue of the filtered syrups, and 

· in others the d~ugs go through fitter-presses until they are 
drained and are then baked in the form of cakes. ·They 
contain about 10 per cent. sugar. In some factories they are 
used as manure, in others as fodder, whilst some factories 
yet again use them as fuel, 

6, BARIIADOS, 

A. Agric11lture :-

The soil is naturally fertile and covers the coral for
mation. The area under cultivation is about U,OOO acres, 

The average rainfall is 60" to 65" annually. 
Cane has been extensively cultivated for the last 200 

years.. Canes are planted in clumps, 6ft, by 5ft at 50 lbs, 
to a clump. 

Much has been spent for artificial manures. 40 to 80 
lbs. of N (t as Am so, and l as NaNOs) per acre is ap
plied, a portion shortly after the cane germinates and the 
remainder in June or August together with ~0 lbs. to 100 
lbs. of K20. Phosphates are not specially recommended, 
but, when used contain from 30 lbs. to 40 lbs. of P206 per 
acre. Green-soiling with leguminous crops is also done to 
keep up the yield. 

White transport is the cane usually planted on sugar 
estates. B. 147 and B. 208 are also the best seedling 
varieties. The number of seedling canes that have given 
excellent resul~ in 1909, even better than those obtained 
with B. 147 and B. 208 are :-B. 1753, B. : 390, B. 3412, 
B. 3675, B. 3696, ·B. 3747, B. 6404, B. 6450. Not only 
these seedling varieties give greater yields per acre in Bar-

U 
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bados than the cane so largely planted in the past, but 
they are as a rule freer from the root disease. B. 3696, 
B. 17 53 did best on black soils and the rest on red ones. 
The seedling varieties have given 35 to 40 tons, some· 
times 60 tons, of cane per acre. · 

• On an average White Transparent gave 6538 lbs. to 
6670 lbs. of sucrose per acre and the seedling varieties 
from 8500 Ibs. to 90,000 lbs. per acre. Canes contain on 
an average 13 per cent. to 13·5 per cent. of sugar. The fibre 
in cane varies from 12 per cent. to 16 per cent. Ratoons give 
15 to 25 tons of cane and 1·5 to 2·5 tons of sugar per acre. 

B. Manufacfllre :-

The bulk of Barbados estates make muscovado sugar. 
In this there is a loss of 25 per cent. of the sugar contained 
in the juice extracted, 13·6 tons of cane of 13·5 per cent. 
sugar being required to produce a ton of sugar. But with 
modern eleven-roller mill and complete boiling appliance 
even sa per cent. of the sugar in juice could be obtained 
and 8•92 tons of cane of 13·5 per cent. sugar could pro· 
duce one ton sugar. 

The net cost of producing a ton of ordinary 
Barbados sugar is about £9 per ton equal to a little less 
than an anna per pound. 

By-prod11ci.-Molascuit is prepared by mixing 
molasses with disintegrated megass from which the juice 
has been e.'Cpressed. The mixture consists of 20 per cent. fine 
megass and 80 per cent. molasses and when finished pre
sents a dry appearance. If 20 per cent, of the fine dry me
gass is used, it will readily absorb 80 per cent, of molasses 
and the product will not be sticky. This w!luld stand ship
ment without undergoing deterioration. 

The price obtained for thi~ was sufficient to pay the 
West Indian planter, 
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7. LOUISIANA. 

A. Agriculltlre:-

Cane is apt to suffer from frost in some years. On 
account of cool winters it seldom reaches maturity. The 
risk from storm is great. The Valleys of the river Mississipi 
are very fertile for sugarcane. About 400,000 acres are 
under cane. 

Propogation is effected by planting cane stalks select· 
ed and reserved for the purpose. Seed rate is 3 tons per 
acre. Shallow and frequent cultivations are given to ex· 

- terminate weeds. Afterwards thinning follows. Deeper 
. ploughing is then effected by disc cultivators, which 

admit a deeper ventilatio~, and are so set as to throw the 
soil to the cane rows. Expenditure for labour and fertilizer 
amounts to about 45 per cent. of the gross income. The 
cost of labour has so increased during the past two de· 
cades that the industry would have declined but for the 
economies inaugurated in different stages of production. 
400 lbs. to 700 lbs. of fertilizer is used per acre either 
at the time of planting or at the time of throwing the 
first soil to the young cane by manure distributing 
machines constructed to scatter the fertilizer on both 
sides of the row at the same time. There has been a 
general improvement in the preparation of land and the 
adoption · and application of fertilizers. Much has also 
been accomplished in the way of reclamation hy drainage 
and intensification by irrigation. 

Cau.: is a one year crop and yields from 20 to 30 
tons per aere. It is not rich in sugar as the time of vege· 
tation is limited. Fipre in cane amounts as high as -16 
per cent. 'lo 19 per cent. The research mto the relative 
merits of- cane varieties has - been pursu~d with great 
assiduitr• -
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B. Mallufactute :-

There are well equipped factories under good and 
scientific management. The progress in the efficiency of 
manufacture has been more pronounced after the intro
duction of Vacuum pan processes. The crude and wasteful 
methods in vogue have been largely supplanted by new 
methods. With a set of corrugated rollers and two sets of 
three roller mills, and with maceration, 75 per cent. to 80 
per cent. juice of the weight of cane and 85 per cent. to 90 
per cent. of the sugar in cane are obtained. Extraction of 
juice from a nine-roller mill only by dry crushing amounts to 
72•13 per cent. of cane. The cost of producing raw cane
sugar some what exceeds 2! cents per pound. (more than 
an anna), This cost is rather high. The cost of factory 
equipment is estimated at $ 2.50 for each ton of cane 
which can be milled perday, i. e., a factory of 2000 tons 
daily capacity costs $ 500,000 (.£36299·9). 

There are associations for the encouragement of cane 
growers and schools to teach about sugar. 

By-protlucts.-ln a factory Begasse is utilised for turn
ing out brown paper that may be used for packing pur-
poses. 

8. PoRTo Rico • 
.4. Agriculture :-

Soils are fertile and climate eminently suitable for 
sugarcane, The cultivation of cane is confined to the lower 
fertile land, a few miles wide, around the coast. The 
rainfall is not uniform as in Cuba ; the arid regions of the 
suutb· and east require irrigation. 

The cultivation consists in sit11ply. hoeing about 
three iimes. In nine months the main part. pf the 
leaves a~e .stripped off. the canes, and about a month 
before cutting thrashing is repeated. Little by Iittle.thc 
most modern methods of culture are being introdlll:~d. 
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In the fields steam ploughs, harrows, and all numerous 
modern cane plantation tools are displacing the old ones. 
48 inches of water per acre is supplied to the cane during 
the year at the rate of £3 per acre. Labour is cheap. 

The most common varieties of cane are :-
(1) Cristalina, (2) Striped, (3) Otaheite (white) Su

crose in the cane runs from 13 per cent. to 18 per cent. 
The best lands yield 40 tons of cane per acre with a 
sugar content of 13 per cent. to 14 per cent. Cane 
selection and select seedling propagation are being prac
tised on some larger estates. 

B. M amifacl•!re :-

Good factories are install~d by American c;~pital. 

There is co-operation to erect factories. Mod~rn methods 
of manuf;~cture are being introduced. One by one the cen
trals are adopting the expedient of placing the manufac• 
ture of sugar under the control of a practical sugar house 
chemist. Nine and twelve roller mills and in some places 
fifteen roller mills have been in operation. 80 per cent of 
juice is obtained from canes of the above named varieties 
in many modern centrals of the Island. 

Some factories- purchase or lease sufficient land to 
grow the canes they require and rent it to farmers after
wards purchasing the canes from them, giving them an 
amount of sugar equal to 5 per cent. of the canes, allowing 
the market price for lh~ sugar. OU1er factories attend I.Joth 
to agricultural and manufacturing side of U1e business. 
Cultivators have found it more profitable to sell thdr cane 
than to W<!rk it up by the antiquat~ process. When cen
trals were c;stablished the manufacturers were able to offer 
for fresh cane a satisfactory price to cane growers. The 
cost of preparing a. ton of sugar in the centrals comes to 
a little more than 9 pies per lb. 
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£4-0-0 cost of cane (10 tons) 
£3-6-0 cost of manufacture. 
£7-6-0 cost of a ton of sugar. 

By-product.-Waste molasses is worked up into rum, 
2! gallons of molasses worth 6 pence, making a gallon of 
rum worth one shilling and six pence. 

9. DEMERARA 

(British Guiana) 
A. Agric11lture :-

Rainfall is heavy. Cultivated soils are as a rule stiff 
clays and are hmited to lowlying marshes on the coast 
where the sea has to be kept out by dykes. With land 
freshly empoldered, the .surface soil consists largely of 
humus and is from 12" to 18" deep. Below this lies an 
impervious clay sub-soil. The cane fields lie as a rule 5 or 
6 ft. below sea-level, the water being pumped out into a 
system of canals which serve for the transport of cane and 
facilitate the loading of sugar for export. There are about 
7 5,000 acres under cane. 

All field work is done by hand, mechanical tillage is 
still in the experimental stage. The cane fields are laid out 
in open beds, 2-1 ft. to 36 ft. in width, separated by drains 
some 3 ft. deep and proportionately w1de at the top. The 
cane rpws run across the beds, therefore, ploughs and other 
tillage implements employed would have to cross a succes
sion of wide open drains. The first class character of the 
cultivation in the fertile marshy coast lands of Demer<~ra is 
only limited by the scarcity of labour. 

Owing to the expense of draining, canes are grown 
eontinuously, being run to 3rd or 4th ratoon and there is 
consequently no ratoon or catch crop. As soon as the 
land begins to give a poor return, it is thrown out and new 
land put into cultivation. Fallowing is. carried on to a 
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limited extent. There is little restoration of vegetable 
matter to the soil. The amount of stock is small and so 
the stable manure is scarce. · Am. SO,, Guano, anc! 
phosphates are generally employed as fertilizers. But these 
do not in the least supply humus. 

Planting is done in December ; the canes are cut in 
November or December. On coast estates with seedling 
canes, March or April grindings have come into existence. 
The practice of the thrashing off the cane before cutting 
has gradually spread throughout the colony. 

Bourbon is the local variety. It gave in 1909, 60 tons 
of cane per acre on new land, though the average is not 
more than 25 tons per acre. It gives 1•5 to 2 tons of sugar 
per acre. Among the introduced seedling varieties D. 625 
gave a mean yield of 45·8 tons of cane per acre when non
manured, 54·2 tons when manured with 40 lbs. of Nitrogen, 
and 58·2 tons when manured with 80 lbs. of Nitrogen. The 
introduced varieties have given 1·6 to 3 tons of commercial 
sugar per acre. The local variety is not very sweet, 

B. M amifactt~re :-
Double crushing plants (6 roller mills) are in ordi

nary use. They extract about 70 to 75 per cent. )Utce 
from cane. By the introduction of improved machi
nery and by carrying on operations on a large scale under 
technical supervision, the cost of production of a ton of 
sugar has been reduced from £16 to £9 i.e., from about 
1 anna 8l pies per pound to about 11! pies per pound. 

By-products.-Owing to the inferior quality of the canes 
molasses products, rum and Molascuit (cattle-food), are 
largely produced. 

10, ARGENTINA, 

A. Agricullflrc :-
Greater part of sugar is produc€d in the province of 

Tucuman. The climate of tltis place is sub-tropical with 
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an annual rainfall of about 40 inches, Temperature at 
noon will be 104 o F. and at evening 56 o F., in winter it 
falls below 32 o F. 

The soil is very deep and a rich loam. Cane is planted 
annually in September or October, It is only about 10 
months in the ground. The whole system of cultivation 
is elementary in the extreme. The use of manures both 
natural and artificial is the exception. Pen manure is 
unknown as the cattle are never kept for the production of 
manure. Seven· to ten nitoons are taken before replanting. 
There is no system of fallowing or proper rotation. Plants 
often suffer from insect pests and fungoid growths. 

Labour is bad, scarce and dear. Average fielrl
labourer gets £4 per month. 

Owing to the cool climate of the country the cane is 
very hard, short and poor. It gives 15 to 20 tons of 
cane per acre at the foot of hills subject to heavy rain
fall and 12 to 14 tons where the crop is artificially irrigat
ed. Sugar in cane is about twelve per cent, 

8, Marmfaclure :- • 
All up-to-date machinery is used for preparation of 

sugar. Three roller mills to nine-roller mills and Krajew
ski crusher with 10 per cent. to 15 per cent. maceration 
are used. With all this the amount of extraction amounts 
to about 70 per cent. Taking the average of 28 factories, 
15•3 tons of cane were required to produce a ton of sugar 
in 1907, and 12·1 tons of cane to one of sugar in 1908. 
Argentina is able to produce sugar at the rate of £18 per 
ton, even with its unsuitable climate and dear labour, with 
the aid of large modern machinery possessing the best 
labour saving appliances, It comes to about a little less 
than As. 2 per pound. The industry is generally an artifi
cial one and cannot compete with tropically grown sugars 
from Java, Mauritius, or West Indies, 
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By-product.-DistiUeries are attached to all the 

estates and produce from Molasses Alcohal of 75 percent. 
, o 80 per cent. overproof • 
• 

11. ANTIGUA. 

A. Agriculture :- · , 
The average rainfall is 32·53", the heaviest -being 

41•85" and the least 25•25", The soil is heavy clay in many 
places. About 15,600 acres are under cane. 

The cultivation of the land has always been well at
tended to. The addition of 40 tons of Marl to heavy clay 
soils of sugarcane has resulted in an increase in the yield 
of cane to the extent of 1·7 tons of cane per acre ; the 
ratoon gave an increased yield of 0·9 tons of can·e per 

acre without any additional Marl (CaCOS). 
Though the average yield of cane per acre for 5 years 

(from 1905-1909) was 12·61 tons, the seedling varieties, 
like B. ll08, have given as high as 30 tons of cane per 
acre. The average amount of fibre in cane is 15 per cent. 

B. Manufacture_:-
Six-roller mill and Krajewski crusher with maceration 

are in use in central factories. 
The contracting proprietors deliver the canes to the 

factory at the rate fixed beforehand, and have, moreover, 
an interest in the working of the factory. 

By this principle the factories can have an assured 
·cane supply. Formerly on account of the backwardness 
in manufacture 13l tons of cane were required to produce 
a ton of sugar, but after the introduction of central facto· 
ries 9·67 tons of cane suffice for producing a ton of sugar. 

The following is the average of 5 years (1905-1909) 
in a factory consisting of six-roller mill, Krajewski crusher, 
a triple effect, ~two vacuum pans one strike mixer, five 
centrifugals and four filter presses, 

1li 
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· 12•61 tons of cane per acre. 
. 1·31 tons of sugar per acre. 

. . 

9·67 tons of cane were required to produce a 
sugar. . 

ton of 

After the introduction of Karjewski crusher the loss of 
sucrose in Begasse decreased from 7·7 4 pet cent. iri 1905 
to 6·02 per cent in 1909. They pay 12 to 14 shillings per 
t.on of cane and realise £ 10 to 12 per ton of sugar. 
· A factory with total expenditure . of £52,000 and 

capable of turning out about 6,000 tons of sugar per year 
realised a gross profit of £26,600 in three . years, exclu, 
sive of interest on .. the value of shares. This com.es to 
17·05 per cent. per annum on the total outlay. 

The open steam on New Muscovado or Santacruz 
system now stands as riVal for the triple and vacuum pan 
system. The machinery is simple and the capital expen
diture is not so much. The plant costs £3,000 and is 
capable of ·dealing with six tons of cane per hour. The 
chief features of this system are :-

The mill is driven by a steam engine the exhaust 
steam from which goes for defecation and elimination. 
The green megass is burnt directly in special furnaces 
\liider multitubular or water-tube boilers. The juice is 
limed to, neutrality, scum removed by elimination and 
then passed through a filter-press under pressure. The 
clear juice is evaporated in steam pans (generally of the 
(!.spinal! type) by direct steam. The megass of the cane 
containing 15 per cent fibre is sufficient lor raising steam 
to drive the mill and to evaporate the juice. Mr. G.N. Sahas
_rabudhe asserts that this system is very useful for gul 
p13king on account of the following advantages :-
• 1. There will be no actual cost for extraction (either 
{or bullocks or kerosine) as exhaust steam is used for boil" 
in g. 
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t. There! will be better extraction as we can put 5, 6 
.or even 8 roller mills. • ·· 

3. There will be no more gul as no juice is lost 1n 
the.scum which comes out of the filter· press a5 a· .dry 
·cake. 

4. There will be Gul of better quality as there is 
very little inversion. 
, . 

J 2. TRINIDAD. 

A. Agriculture :-
More than 33,800 acres are actually under· cane. 

.37,000. to 51,000 tons of cane are produced every year 
_though _the cultivation is defective. 

Trinidad grows OJ} an average about 20 !9 22 ~ons 
(long) of cane per acre. The Bourbon, white Transparent 
and D. 95 have given 16·4, 21·23 and 23•65 tons of cane 
per acre respectively. New canes in experimental stati!>n 
,s~ow .fr~m.18per cent. to over 20 per c~nt. of sugar con· 
tent. 

B.· Manufacture :-
·. ' The central factories are well-equipped lor manufac
ture. With few exceptions advantage has been taken ·.of 
modern improvements 'in boilers, furnaces, multiple 
evaporators, crushing mills, etc. Sugar is produced at the 
c;ost of .£10 to .£11 per ton. · ·· 

t. · 'By-product.~Megass is made into· a paper of 'fairl:t 
good marketable :quality. At Tacarigue modern ;well• 
equippeg paper-making machines have been imported and 
-erected. , Experiments have shown that paper ot .better 
qUality c;m · be obtained by blending the megass with 
-fibrous materials; such as Banana leaves and stems, maiZe', 
agave,' Hibiscus; Bamboo, Sun-fiow~r, native. grasses and 
other products. The best results have been obtained from· 
the blend of megass,. bamboo and para grass. · ·. · · · · 
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Megass is boiled with 7 or 10 per cent. of caustic 
soda up to 8 hours. It yields in this manner 45 per cent. 
of raw fibre. The amount of bleaching powder necessary 
to bleach a well-boiled pulp being about 15 per cent. of 
powder on the dry fibre. 1 or 2 per cent. of the other 
chemicals are also required. 

The value of megass as fuel is reckoned at 7s. 6d. per 
ton. For every ton of cane sugar produced there is a 
ton of fibrous refuse. - Five tons of fibrous material would 
probably yield 4 tons of pulp, worth at least .£ 20. If a 
better class of paper pulp was prepared 5 tons of fibrous 
material would possibly yield 3 tons, worth .£36 ; if the 
megass was blended with bamboo and para grass, the 
pulp would be worth .£ 15 per ton. 

13. FORMOSA, 

it. Agriculture :-
Soil is fertile. Cane is likely to suffer from the effects 

of frost in the part about 30 o of latitude. 
In many places implements used are poor ; land 

is worked to too shallow a depth. Ploughs do not cut 
deeper than 4 inches into the soil. Tops of cane 8 to 9 
are stuck vertically in the ground while planting. Fertilizers 
are used to a limited extent. Cane is not irrigated. Atten. 
tion is being directed towards careful cultivation. Recently 
one iarge company has bought two steam ploughs for the 
cuitivation of the land supplying its factory. 

Sugar culture was introduced into Japan by Dutch 
merchants in the 17th century. Before 1898, inferior 
canes were grown in a rough and a careless way and the 
yield of cane was 15 tc;ms per acre. Improved cane and 
culture brought the yield to 25 tons per acre in 1907. They 
are still trying to increase it to 40 tons per acre.-

Rose Bamboo variety is now cultivated. 
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This gave about 30 tons of cane and 4 tons of sugar 
per acre. It is very rich and contains from 13·5 per cent. 
to 18 per cent. of sucrose and 10 per cent. to 12 per cent. 
of fibre. With complete manure, this gave 38·39 to 39·43 
tons of cane and 4·5 to 5 tons of sugar per acre. 

B. Manufacture:-

Before 1898 there were stone mills driven by buffaloes 
for the manufacture of sugar, only half the juice was ex
tracted from the cane and less than half the sugar was ex-· 
tracted from the juice. Now these old mills are left and 
factories of more or less modern equipment have been 
built. Some factories rank as centrals capable of working 
from 150 to 1200 tons of cane daily. Some plants worked 
by steam power handle from 40 to 120 tons of cane daily. 
Modern mills secure an extraction of 70 per cent. to 75 
per cent. giving an yield of 9·5 per cent. to 11 per cent. of 
white sugar. Powerful mills gave 78 per cent. juice and 
the factory will produce lJ• 5 per cent. sugar from the 
cane. A ton of cane costs 10 shillings. • 

Here the cane industry has been stimulated by the 
activity and enterprise of the Japanese Government. In 
1902 with the help of experts who had studied the details 
of growth and manufacture of sugar in other countries, 
they set to work in earnest to put the Formosan sugar in· 
dustry on an up-to-date basis. The native growers and 
makers of sugar refused to budge. They were blind to 
their own interests. Modem sugar factories of the highest 
excellence and on the largest scale were to be erected and 
were to buy canes from the native planters. This would 
no doubt give the native a much larger profit on his crop 
than he was getting by his barbarous method of sugar 
manufacture but he positively refused to sell. He was to 

, "h be supplied with improved varieties of cane and wd · 
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~uitable manures, but he turned a deaf ear even to these 
blandishments. .There was a deadlock. Gentle compul-: 
sion did wonders. 

When a factory W3$ erected it was quietly intimated· 
to the planters in the district that they must sell their canes 
to the factory and no other factory or mill was to be erect
ed in the district. On the other hand the factory · wa5 
obliged to purchase the canes of the district and to give a 
reasonable price. The farmers soon found out that it was· 
good business for them after all, and the system began 
fo work more smoothy. During the last two years a fair 
number of first class sugar factories have started work, and 
a: capital of more than a million sterling has already been. 
embarked in a very paying industry. The native farmers 
are now so pleased that instead of their former dog-in-the•· 
manger .. policy, ·they are keen to increase their plantings,. 
and .the factories are actually ooliged to seek for fresh·: 
capital.to extend their work. 

This policy of gentle persuasion has been found very' 
&uccessful. New factories have now begun to flourish with~· 
out any Government subsidy; improved canes are readily 
accepted and planted by native farmers ; a strict observa-, 
tion is maintained by the officials to see that fair prices. 
~ given for canes by the factory._ · .• 

~ -_.:. .. 14. QUEENSLAND. 

A. Agricultllrtl :-

' The rainfall. varies :from so· to 85' being light 
from June. to December. apd heavy from· January to 
Jtlne; . .. . . · . · . · · . 

·: ~ ·.l'he.area under sugarcane varies from .94,000 ai:res to·. 
13~,000 acres. · . . . · . 

'· .Before 1889. the yield of cane was from 4o to·46 t~~' 
per. acre but in 1889 it was from 1.2 to 16 tons per a<;:re and, 
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in 1900 from 4 to 8 tons per acre. This was due to the 
exhaustion of the soil, plant diseases and pests, and want 
of lapour. Intelligent cultivation and judicious use of fer
tilizers has restored the original producing power to these 
soils. The newly introduced varieties have exceeded ~ 
older varieties in agricultural and commercial results. The 
new Guinea varieties with good cultivation .and manurin!l 
have· given from 40·7 to 56 tons of cane and 5 to 10 tons 
of sugar per acre ; first r.itoons gave on an average 42 tons 
of cane and 6·8 tons of sugar per acre. 

Mr. R. H. Patti's cane-cutter is worthy of ·notice~ 
.This machine weighs 3 lb. and is worked by com
pressed air supplied by a portable oil engine, compressor 
and air receiver. This contains Guttapercha tubing con
veying the air and a chisel with three-inch blade. This 
·machine works with minimum of physical exertion, 
operates below the ground and does 3 or 4 times the work 
of ordinary cane cutter. The cutter and hose cost £3. 
With a portable engine ten cutters may be operated simul. 
taneously. 

B. Manujact11re :-

An extraction varying from 91·9 per cent. to 97 per 
cent. of the sugar in cane is regularly obtained from the 
canes crushed in nine-roller mills and in some cases nine
roller mill has been superseded by the twel:ve-roller ll)ill 
with satisfactory results. As adjuncts to the milling plant, 
various crushing devices have been added, such devices 
are indispensible when working certain varieties of cane. 

The cost of producing a ton of sugar is £8-15-0, 
lOs. 6d. being paid per ton of cane. · · 

By-prod!ICI.-The molasses is used principally in the 
manufacture of rum. Some factories are burning their 
molasses along with the megass to save wood, 
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15. MEXICO. 

A. Agriculture :-
The climate and soil are favourable to sugar-cane 

cultivation. Where rainfall is moderate, irrigation is in 
practice. In low-lying coast regions no irrigation is needed. 

Advanced methods of planting and harvesting are 
being introduced. Repeated ploughing, irrigating and 
using stable manure are the rule. 

The average yield of cane is from 30 to 45 tons per 
acre, in exceptional cases 60 tons per acre. 

B. Manufacture :-

Formerly the power for mills was supplied by mules 
and oxen. The primitive modes of manufacture, the scar
city and indifferent quality of the labour, and the high 
cost of transport have prevented the expansion of the 
industry. As foreign capital is invested great progress haS 
been made in the industry. Modern mills and refineries 
have been erected. First, three-roller mills operated by 
steam power were introduced ; then, immense twelve 
roller mills extracting more than 95·5 per cent of the 
saccharine matter were planned. The cane goes through 
4 sets of three-rollers each, very little saccharine matter 
being left in the cane. An import tax of 11d. per pound, 
recently placed by Government, has further stimulated the 
production. · 

Associations are organised for the encouragement 
and protection of cane-growers. 

16. EGYPT. 
A. Agriculture :-

The climate is favourable and the soil is rich, the 
country is well adapted to sugar cultivation. . 

Egypt produces from 40,000 to 601000 tons of sugar 
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every year. In the Zambesi valley the output of sugar . is 
increasing every year. It has increased from 3,000 ton~ 
in 1907 to 20,000 tons in 1910. 

The varieties of sugarcane principally employed are 
the Ribbon 'Bamboo and Uba. Uba is regarded as th~ 
most satisfactory. This yields on an average about 
3 tons of sugar which is valued at 13s. per cent. The aver
age plantings yield about 22 tons per acre in the first 
year and nine tons per acre in the second year. The sugar 
content of cane varies from 10·5 per cent. to 13·9 per cent 

. in the first year, and from 12·0 per cent. to 14·0 per cent 
in the second year. In frosty years the sugar content is 
reduced. 

B. Manufacture:-
The yield of sugar per hundred of cane was 9·43 in 

1905 and 16·16 in 1906 in the factories. The cost of 
producing one ton of sugar is £9-10-11. 

17. NATAL. 

A. Agriwlture :-
The planting season is from September to November. 

The crop is ready about twenty one months after planting 
and generally three crops are taken. First crop gives at 
least 2i tons of sugar per acre and the succeeding crops 
not less than 1 i tons. The yield varies greatly in dry 
seasons. Uba cane is grown, which has extreme hardness 
and high fibre content. 

B. Manufacture :-
Eleven and fourteen roller mills are at work for 

efficient crushing of this hard Uba cane. Natal produced 
seven years ago, 30,000 tons of sogar ; in 1909, 70,000 
tons; in four years it is hoped to produce 100,000 tons. 
This large increase in production is owing to new factories 
having been put up and to the introduction of modo:rn. 

10 
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'eleven. or fourteen roller mills into older. factories where 
hitherto only six-roller mills have been employed. The 
pioneers in 1850 had neither the practical knowledge 
requisite nor the necessary capital. 

18. SPAIN. 
A. Agriculture :-

The cultivation of sugarcane dates from the time of 
the Moorish conquest. Spain is the only cane sugar 
sountry in Europe. The main development of the 
tultivation is along the coast where, sheltered from the 
north winds by a chain of mountains, the temperature is 
high and there is an absence of frost. 

As much as 10,000 sets are planted per acre. Stable 
dung, Superphosphate of lime, Ammonium sulphate, 
Sodium Nitrate, fish, Guano, Basic slag are the. manures 
used. Best results are obtained by applying the Basic slag 
before deep ploughing ; the Guano, the Superphosphates 
and two-thirds of Ammonium sulphate in the trenches 
before planting ; and the rest of the Ammonium Sulphate 
and Sodium Nitrate as a covering before earthing up the 
young plants. In case of ratoons manure is scattered over 
the ground and the soil is loosened by passing the plough
share as near the stumps as can be done without damaging 
them. 

Irrigation is given during dry season which lasts for 
3 or 4 months, every 10 or 15 days, each time about 2,367 
C.'ft. of water per acre. 

The cultivation is the most remunerat•ve occupation 
in Spain, in spite of the high cost of production. Cane 
fetches from 24_shillings to 32 shillings per ton delivered 
al the factory. 

White variety yields from 18 to 20 tons ; the mean 
su~;rose content of this may reach as high 1as 15 per cent, 
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with glucose content of 0·6. Red variety yields as high as 
32 tons of cane per acre.; the sucrose content of this 
is inferior to that of the white variety, the meal) bei••!! 
13 per cent. to 14 per cent. with 0·5 per cent. to 1·:1 per 
cent. of glucose. 

19. INDIA. 

Referring to the above noted details about l!ll tbe 
cane-growing countries, it clearly appears that India is not 
inferior to them as a grower of sugarcane. Her climate 
is suitable, soil fertile, cultivation not bad, facilities for 
irrigation fairly good, labour cheap and abundant, CaiJe 
rich and juicy, and the yield of cane per acre not low as 
in many countries but compares favourably with the 'Pest 
cane producing localities of the world. Dr. _Leather says, 
" There is no need to go outside India for good varieties 
nor to other countries for good methods of cultivati<?n· 
The best of varieties are met with ; and the methodi of 
cultivation in some parts are very perfect. What is wanted 
is the .introduction of these good varieties and good 
methods into those parts, particularly the North-West~rn 
Provinces and Behar, which Provinces it must be recol~ 
lected, include much the largest area under cane cif any 
provinces of India." 

Notwithstanding her facilities no one can ascertain 
whether an area yields a ton, or hall a ton, or two tons of 
sugar. This is due to defective cultivation crude methods 
of extraction, boiling and manufacture. The agricultural 
side of the industry (about cultivation, manure, etc.,) has 
already been taken into consideratipn, and what new calls 
for aid is the manufact!Jring side. · ; 

Fibre in cane varies from 8·5 Jer cent. to 15 per cent, 
according as the yariety is thick dr thin. Juic~ iJJ tl1eie 
varieti~ lllso varies from l!li per cent. ·to 91.·5 per. cent. 



124 

.Even with !he best of mills, a cane containing 85 per cent. 
1uice yielded only 45 per cent. and the cane contammg 
.91;5 per cent. juice, gave only 72 per cent. This means 
that a cane with 15 per cent. fibre held 40 per cent. juice 
and the one with 8·5 per cent. fibre held 19·5 per cent. 
juice. As a result of this it may be said that for each part 
of the fibrin the• fresh cane will hold twice to two and a 
half times its own weight of juice when pressed, and allow 
only the' surplus to run out. 
'' In other cane-growing countries, from canes having 
the fibre content of 12 per cent. to 15 per cent. 69·05 per 
cent. to 76·19 per cent of jmce is obtained with dry doubles 
(fwo three-roller mills). In large factories trebles (three 
tfiree-roller mills) are used in train. These mills w1th the 
addition of i2 per ·cent to · 15 per cent. of water give 
diluted juice equal to the yield of 79•05 per cent to 116·19 
per cent of the undiluted juice from -canes containing 88 
per cent. to 90 per cent. of juice. 
::·····The following· is the composition of one hundred 
l'>arts of megass in Poona with the best three-roller mill as 
compared to 'that of other countries under different treat
irtents. ' · · 

Double Triple Diffusion 
.c Megas.;. Poona Milling Milling (Chip Mill. and mace- and mace-
>. ... ration. ration, exp~ess.) 

~ ... : . . . 

; c Fibre.:~- . 29 to 30 39·2 U·3 45•5 . .. .. 
1 • ..:. •• ',' . '~ . •· 

• . ;tl uice..; · ·70to71 . 60·8 . 58·7· . 54•5 
(of which (of which (qf which , ·(water 

.;.-.,~1 T'~q :-
more than 6·3 is 4·2 is o~l:,:.) lOis sugar,) sugar.) sugar.) .. ... ' ' ., . 

' . . . 

. !t.·.:Thi§ shows' the wastefulness Of the native'method of 
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extraction. If the extraction is rendered more efficient, 
the losses of sugar could be minimised. 

A maximum of pressure with a minimum of macera· 
lion is used in foreign countries. This not only means a 
higher extraction but it will secure a greater expression of 
the natural juice ; and that finally means a juice of higher 
quality, and from which a greater proportion of the sugar 
in the juice is obtainable. The first crushing, with soft 
and juicy varieties, obtains an ·extraction of about 80 Per 
cent. of the pith juice and an extraction of nothing to a· 
small quantity of rind tissue, and any rind tissue juice that 
is expressed is obtained in the later mills. Milling proce5s 
is very effective so far as regards the soft inferior pith, but 
very crude as regards the extraction of sugar from the 
hard outer rind. An increased extraction is obtained in 
other countries by any of the following methods :- · · · 

(1) Higher pressure resulting in the greater rupture 
of the rind tissue. This will give higher expression and a 
material more suited for the absorption of water. 

(2) More effective disintegration of the rind tissue 
to be obtained by the use of knives, shredders, crushers, 
or heavily indented rollers. 

(3) More rational means of applying th~ added 
water such as by the use of a series of injectors in the 
place of a perforated pipt!, or by tlie use of ma<;erat!1•g 
baths through- which the begasse is drawn. . ... 

Not .only does th~ loss occur in. milling but also in 
the concentration of juice. _If the juice iS boiled to· un" 
necessarily high temperature, the coniing syrup will, on 
account of inversion, to a . considerable. extent .. lose··, itS 
power of crystallization causing much of the available sugar 
logo with molasses •.. The methods-of concentration.witll 
Vacuum 'pans, Bath:evaporators, etc., in factcirtl$.will· not 
only hinder this• loss ·but also cause proper granulatiOII<· ' 
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. · ·. · Besides this, wastage happens also i~ the separation 
of the impurities from the juice. The scums have beef! 
treated as if worthy of no more attention than was neces
sary to get them decently out of the way. T~ey contain 
from 6 per cent. to 10 per cent. of sugar and if not properly 
cared for entail a loss of from 0·05 per cent to 0·15 per cent 
on cane. As the process of concentration goes on the rich
ness of the scums in sugar progresses with that of the 
syrup. It is well to endeavour to recover the vast quan
tities of sugar which are annually thrown away in the 
scums. In up-to-date factories this loss is avoided by the 
use of filter-press. Even the first scums can be profita
bly w~shed through filter press, and with the subsequent 
skimmings the operation is still more useful. 

"The preparation of sugar according to primitive me
thods is not only wasteful but expensive. Even if it be 
assumed that the crop was only 25 tons per acre and that 
the cane carried only 10 per cent. sugar, the yield would 
be 2j tons of sugar per acre. In order tu produce sugar 
cheaply, the establishment of sugar factories in convenient 
places on an up-to-date basis is a desideratum. The best 
sugar authorities maintain, "Were modem machinery in-· 
stalled in the place of the antiquated conglomeration of 
wheels and rollers at present to be met with, the sugar pro
duction of India could be doubled with little or no diffi
culty. Of the world's total output of sugar, namely, 
8,340,000 tons of cane (and 6,940,000 tons of beet) lndia is 
r~ponsible for 3,000,000 tons or nearly 3.9 pet cent of th!l 
whole. . Were modern machinery instead of the lll)Cient 
one utilized, India could produce more th~n one-.half of 
the, wodd's supply. Neither o.eed the area oJ cultiv.,.tioq · 
be eldendeli by -• single. acre; \lut, on tlt~;9thu hilnd, -were 
the exist~ ·fields of cane properly ma.'l\!1'~<1 and sciepti• 
fically ·~ultiva!ed,; ~h, .pn,l<luct ·\vould -be lOO per cent. 
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above what it is to-day, and with a very much hil(her 
percentage of juice." 

Factories call for the following requirements:-·· 
1. Co-operation. 
2. Suitable situation. 
3. Expert managers. 
4. Proper use of by-products. 

1. Factories will work successfully and make sub
stantial profits if they are run on co-operative basis. The 
cultivation of sugar-cane by farmers in co-operation with 
central factories will prove to be highly satisfactory. Now 
the planter has to be both the farmer and the manufacturer 
which explains the pour condition of the industry. Culti
vator should be quite independent of the manufacturer so 
that he may be able to devote his whole time to the 
growth and improvement of cane. Then co-operation 
should be formed. The capital should be subscribed by 
share-holders who should receive a dividend say of 5 or 
6 per cent., on their money: In addition to these shares 
there should be shares, the holders of which should be 
QOund to provide some tons of sugarcane per share at a 
price fixed at the beginning of each campaign. Any pro
fits available after meeting the expenses, the 5 or 6 per 
cent. dividend, etc. should be equally divided among all 
the share-holders (the money share-holders and the sugar
cane share-holders). If the sugarcane holders .fail to 
carry out their contract they should forfeit their share for 
the year in the profits of the company, or in some cases 
pay a fine proportionate to the shortage of "their contribu
tion. In some cases money may be advanced, implements 
or manures may be provided by the company to the gi-owers 
on condition of their supplying cane to the factory at a 
price reasonably fixed beforehand. This system will give 
control over the sugarcane crop for the successful working 
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of the factory. In order that such excellent results as are 
obtained in Java, Formosa, etc., may also"be realised in 
India, Co-operation should be insisted upon between cane
growers and sugar factories. 

Cultivators will continue to make Gul till they find it 
advantageous to sell cane or join the co-operation. First 
of all some factories should be set up which should be 
capable of working on cane during one-third of the year 
and on Gul during two-thirds. Such combined factories 
would work at a relatively low-rate of profit during two~ 
thirds of the year and at a higher rate during one-third. 
Central factories should then be gradually brought into 
existence. When these are established it will pay manu
facturers to offer for fresh cane such a price as will lead 
to ·the abandonment of Gul making. When foreign 
capital came into play, cultivators at Porto-Rico found it 
more profitable to sell their cane than to work it up by 
the old process. Under similar conditions Gul available for 
refining in India will tend to become more rare and cane 
will be offered in its place. 

A combined factory with daily output of 20 to~ 
would cost about Rs. 350,000 ; an ·up-to-date factory for 
preparing sugar directly from cane with daily output 
capacity of 20 tons of sugar, about Rs. 300,000 ; and 
a small one able to work on 100 acres about Rs. 
60,000. 

2. On account of the scattered distribution of the 
cane crop,.~e large factories of the type existing in Java 
and Hawat1 have a chance of success in a limited number 
of places;· but there is no reason why a small and efficient 
plant working from 100 to 200 acres of cane in the season 
and employing ~cuu';"' pan evaporation and improved 
methods of clardicat~on, should not succeed in many 
places. In all countnes where can~: is produc~:d on a 



129 

competitive footing factories are put in the centre of sugar
cane tracts. The cane will be as near the mill as possible 
and so will not deteriorate before reaching the rolls. Good 
roads leading to factory, a railway siding hard by, and a 
good supply of water either from canal or river are also 
taken into consideration before setting up a factory. The 
following tables given by Mr. F. Noel-Paton about each of 
the provinces of India will give some clue as to the 
localities where factories, either big or small could be 
satisfactorily set up :_; 

ASSAM:-

6,200 

2 Sylhet ... 3,483,200 20,000 2,2H 818 .,, 

S Goalpara •.• 2,6S5,0t0 

4 .Kmrup ... 2,4.69,12•) 

6 Darrang .•• 2,187,620 I 
G Now gong ••. 2,459,206 

7 Sibsagar ••• 3,197,831 I 
8 Lakhimpur. 2,692,4:80 

9 Naga Hill:t. 1,960,011 

10 Khasi and 1,298,880 
Jaintia Hills. 

1,000 

9,688 

2,176 

2,043 

6,92& 

3,783 

462,052 

589,187 

337,318 

261,160 

597,969 

971,396 

102,.02 

202,250 

Neighbouring 
large towns. 

... 

... 

11 Garo Hills .•. 2,:109,792 4: 188,274 ••• I ··· ••• 
12 Lushai Hills. 4.,625,280 ... 8,·434 , ••• ••. ... 
-.------·---1·------ ,-

T.otal ... 31,335 020 H,869 6,801,0661 ... I ... I ••• 
-----~--~~--~~--~ 17 
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BENGAL:
(INctumNG EASTERN BENGAL) 

li 
D Districf. s 
z 

1 Bardwan 1,720 960 
2 Bankura ••• 1,677,HO 
S Birbhum ••• 1,121,280 
4 Midnapur ... 3,319,040 
6 Hooghly •• , l,OSI<,C·IO 

6 24Parganas 
(a) ••• 3,100,160 

'i Khulna ••. 8,049,642 
8 Nadia •••(787,620 

9 Jesssore ,,,.1,872,000 
10 1\lun;hida· ) I 

bad ,,,!l,R71,620 
11 Dinajpur ... ::!li25,440 I 
12 Uajshabi ... 1,669,520 

ts1Ranj!pur ... 2,~:iO,r.20 
1-t•Bogra ,,. 8fi9,760 
t5 1Pabna •.. 1,17t;,!lti0 
16 Oarjeeling 7H,~GO 
17jJalpaiguri ... I ,15~5.680 
IS Dacca ••. I,n!O,.flao 

I 
19 Faridpur ,,, l,.J59,8~0 
20 Backc:rganj. 2,roG,880 
21 Ma i m e II· 

;- singh .••. 4,052,480 
22 Tippt.'ra ... 1,5~19,360 
21' N;•akhali ... I,Oii ',liiU 
2-1 Chl•tagoug. 1,59-1,815 
26 Patna u. 1,3:l810VO 

2n Gaya ••• a,ots,eao 
27 Shahab1.d. 2,1~8,120 

28 Darbhan~a .. 21142,fi90 
:liU Muzaffar purr ,9-t :!, •oo 

\•I E.u::luOmg Ca. • c.tta, 

c . 
. 2~ 
~= 

Neighbouring large 
towns. -. =·-c.C) ·O.o 

Name. I Popula· 
tion. 

26,00011,632,475 ••• 
12,8l10:I,ll6,41l ••• 

S,!•OOi 902,280 ••• 
18.400'2,789,114 ••• 
H,soo 1,899,796 ••• 

Bardwan ••. 
Bankura ... 

85,022 
20,737 

I 

1\lidnapur ••• 
Hooghly ••• 
Serampur 
Howrah ••• 

Calcutta & 

S:\HO 
29.383 
H,.f61 

157,594 

9,100 2,078,359 

17,60J,25S,Ol3 
G,SOOil,6G7,.J!II 

Subarbs 1,026,987 
Naihati & 
Bhalpara. 45,293 

I 
28,400 1,813,155 

14,2110 1,31Hf,IR4 
25,0011 1,667,080 
18,000 1,462,407 

22,800 2,15.f,l81 
18,800 tl5t,533 

4,:wu 1,420,t61 
200 249,117 

4,700 71J7,3ti0 
19,800 :!,649,522 

26,000 1,937,646 
18,500 2,~91,752 

6 

10 

Krishnagar. 
Santi pur •• 

.•• Berhampur ••• 
••• I ••• ... IRampur-

Boalia ... 
I ••• ... 

••• :Sirajganj ... 

Dacca 
Narainganj. 

20,600 3,910,068 ••• 
7,900 :1,117,991 

tiOO 11141,72H 
9,000 1,358,250 ••• 

2u,oou I,624,9t;5 ... 
l'hiltagong 
Pa1na ... 

30.400 2,059,939 
34,100 1,9ii:d,696 

16,000 ~.912,6• 1 
9,20u 2,75.J,7~0 

Bihar ••• 
Dinajpur ... 

••• Gaya ••• 
4 Arrab ... 

Sassaram ... 
••• u.-rbhauga 
1 M:ur..1ffarpur 

Hajipur ••• 

. 2·;:547_ 
26,898 

24,K97 

23,1U 

22,140 
134,786 

45,063 
tl3,fo99 
71,288 
46,170 
23.6H 
66,2~4 
45.517 
21,898 
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BENGAL (Cotllinued) 

0 ... "" c..; ~ · Neighbouring lar .... c t ~~ ~~~ cu ~~ • 
'S Districl ~ J1 ~ § 13 ~ i ~ ~ ·~ 1 ____ 1_0 _"'_"_'·---

= -.!: u ~; ~ E.·Q- 0 U I Popn1a-
;z; .S.~ ~ u ':loll c 

0
·: Name. 

~~~-~~~~o~Q00~1~<,~~·-~>h£w-~o""';z~~------+--ti-on_._ BO'Saran ••• 1,711,2§61 45,80012, .. 09,509 I ••• • •• 
Sl Champaran. '',259,840 10.500 1,790,469 7 ReUiah ... 24,6!16 
92 Monghyr ••• 2,610,01'10 7,200 2,068,80" ••• Monghyr ,,. S/5,8~0 
83 Bhagalpur 2,704,,640 64,900 2,08~.958 ••• Bhagalpor ••• 751700 
3! Purnea ... 3,196,158 7,00t 1,874,794 ••• 
35 Maida ••• 1,2151a60 S,IOO 88.,030 ... 
SG Santhal Par-

ganas ... 3,600,800 IS,GOO 1,809,737' ••• 
87 Cultack ... 2,338,560 4,000 2,062,758 ,,, 
88 Balasore ••• 1,834,368 2,000 I,Oil,197 ••• 
89 Angul ••• ) 1075,840 2,300 191,911 

Cuttack 
Balasore ... 

40 Puri ••• 1,699,860 2,5001,017,284 ... Purl 
41 Hazaribagh. 4,499,440 35.6001,171 1961 

43 Palaman ... R,IU,960 4,200 619,600 ••• 
441\'~anbhum 2,654,080 12,000 1,301,36f ••• 
46 Smghbhum. 2,4901240 1,000 &13,679 ••• 

Ol,36t 
20,880 

49,331 

42 Rancbi ••• 4,661,920 3001 1187,926 ••• Ranch.:i•:•: ... 

1 ---1--11---1--1--- --
Total ·:· 97,680,374 676,800 73,772.308 so ••• I 

BOMBAY AN 0 SIND :-
Bombay: 
Ahmedabad. 2,442,368 

J Kaira ... 1,021 1379 
2Panch· 
3 Mahals ... 1,028,147 
t Broach ... !139,683 
6 Surat ... 1,056,878 
6 Khandesh ... 6,446,427 
7 Nasik ... 8174.7,949 
8Ahmed-

nagar ... t,220,~88 
9 Poona ... 8,423,981 

10 Sholapur ... 2,909,891 

1 J Satara 8,0!12,601 
12 Belgaum ... 2,976,213 
13 Hijapur ... 5,628,830 
14 Dharwar ... 2,9461281 

15 Thana ... 2,286,120 

16 KotaJ. ... 1,068,014 
17 Ratnagiri ... 2,664,556 
1H Kanara ... ~,626,161 

1,493 
312 

795,967 ... Ahmedabad 
716,332 ... Nadiad. 

185,882 
31,435 

61 
AS 

9,562 
l,H4 
&,207 

261,020 ••• Godhra. 
291,7fl3 ... Broach. 
6371017 ••• Surat 

1,4271382 ... Ohulia. 
8 • 61604 ... Nasik 

20,915 
42,896 

... 119,306 
2f,726 
21,4UO 

2,138 837,605 ... 
9,101 995,330 .. . 
1,928 720,9771 .. . 

12,846 l,H6,659i ... 
10,645 998,9761 ... 

7-18 785,435: .. . 
2,UO 1,113,298~ .. . 

&G2 81!,483 I 

22 605,f66 ... 
(a) 29' 1,167,927 ••• 

2,936 454,i!t0 ... 

Ahmednagar 
Poona ••• 
Sholapur 
Pandharpur 
Salara ... 
Bclgaum ... 
H1japur. • .. 
Oharwar ... 
Hullli ••• 
Bandra ... 
Bombay •• 

U,O!J2 
1D8,32'l 

72,288 
8:1,-105 
21>,022 
3fl,fi78 
23,811 
31,276 
601214 
22,075 

776,006 

----------
Tota.l ••• ,t~,GI2,35~ 56,-121 14,528 671 1 

(a1 Relates to about a filth of the D1a1nct for wh1ch cropatahallct 
are available. 
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SIND:-

if'''' 
Oc t 0 • 

" Neighbouring large c . .. . - '0 c • o1: "~ towns. ~u ~ c5e -.::::·.: =·-·- "'~ ~:Eb =~u -. ••• =·- cs~ I Popula-~cS ~ f 'gl,e c.t:l 
Name. <11.1' ... lfo 0~ lion. ... " 

Sind:-
7,661.1591 1 Karachi 980 446.f. l ... Kanchi 118,689 

2 Hyderabad: 6,086,677 1,024 !IGS,2H ... Hyderabad. 69,378 
S Sukkur ... 3,466,203 318 523,346 ... Shikarpur ••• 49,491 

Sukkur ... 81,3Ii 
4 Larkana 9,230,717 163 606,088 ... . .. . .. 
. 6 Upper Sind' 

1-'rontier. 1,688,809 85 232,040 ... . .. . .. 
6 Thar & Par-

kar 8,921,639 175 889,7H ... . .. ... 
Total ···iso,oi4,197 

--· ~-------- ---
2,696 8,210,910 ... 

UPPER BURMA:-

1 Pokokku .:. 8,974,798 10,7701 856,489 ... ... . .. 
2 Mimbu ... 2,113,81t 4461 283,877 ... ... . .. 
a Magwe ... 2,120,738 873 246,708 .. ... .. . 
1 Mandalay. 1,863,869 110 866,607 ... Mandalay 188,816 
6 Bharnn ••• 2,618,2-10 8 79,616 ... ... ... 
6 My ilk~ ina. 6,-iSS,792 10 67,999 ... ... . .. 
7 Katba ... 4,480,640 2 176,223 ... ... . .. 
8 Ruby Mines 1,196,550 ... 87,694 . .. ... . .. 
9 Shevebo ... 8,605,760 2,920 286,891 ... ... ... 

10 s~gaing ... 1,191,494 1,059 282,658 ... ... ... 
11 Lower 

Chindwin. 2,227,200 2,366 
12 Upper 

276,881' ... ... ... 
Chihdwin. 10,9d4,19fl 6 1M,551 ... ... . .. 

13 Kyankse ••• 816,331 2,8441 1U,26S ... ... ... 14 Mciklila ... I,BR8,678 saul 262,306 ... . .. ... 
15 Jamelhin .-•• 2,62~,966 11696 24B,l9i ... . .. . ... 
16 Myineyan. . ..... w.r ..... .,~ ... ... 

total t9,0u,oo~o S2,u9 3,60-7,202 --... . .. 
... 
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LOWER BURMA:-

"~ " I ----oc 0 ~ . Neighbouring lars:e ~ co:: . uu c "" u -o" o-' =·~ towns. .c District. ~~ ~ c ~ =·~ 'fl~ e -~~ 
• c «- 'Qtll IP.;;i; • ~·- -· z «·- uu ··- ~: Name. c;o "c g.o tion. 

!- <~ 0.. 

I Akyab ... 3,287,040 261 
2 Northern 

481,606 ... Akyab . .. 85,680 

Arakan .:. 3,349,120 ... 20,682 ... . .. . .. 
S Kyankpyu. 2,807,680 603 168,827 ... . .. ... 
4 Sandoway. 2,421,760 700: 110,927 ... ... . .. 
6 Rangoon 

town ... 18,106 ... 231,881 ... Rangoon ... 231,881 
6 Hantba-

waddy ••• 1,950,9881 131 !81,81 I ... ... ... 
7 Peru ... 2,818,091 183 839,572 ... ... .. . 
8 Thara-

561! waddy ••• 1,832,8201 895,570 ... ... .. . 
9 Prome ••• 1,865,668 31 oj 365,801 ... Pro me ... 27,375 

10 Maubin ... 1,054,707 127 ) 
11 Pyapon 1,376,082 104' 481,110 ... ... ... . ... 
12 Bassein 2,641,0!16 193; 891,427 ... Bassein ... 81,864 
15 Henzada ::: 1,838,138 6471 .J84,65S ... Henzada ... 24,766 
H Myaung-

mya ••• 1,691,314 447 !103,274 ... ... . .. 
Hi Thayctmyo, 3,040,0!12 10 239,706 ... ... .. . 
16 Toungoo ••• S,950,0SO 1,161 27U,!tl5 ... ... ... 
17 Salween ... 1,706,240 149 87,8!17 ... ... .. . 
18 Thaton ... 9,184,262 4,811 S4H,Ii 10 ... ... .. . 
19 Amherst ... 4,519,680 689 800,118 ... Moulmein ••• 68,448 
20 Tavoy ... 8,897,120 96 )09,979 ... ... .. . 
21 Mer"ui ... 6,264,960 81 88,7U ... ... .. . . _.....,., 

Tolal ... 54,968,4011 ll,oo5j a,G46,67B ... .. . ... 

CENTRAL PROVINCES AND BERAR :-

Central [Provinces! 
8961 l Saugor. • •• 2.564,891 471,016 ... Saugar ••• f2,830 

2 Damoh ... ,J,8ll,840 2131 
285,326 ... ... 

B Jabbulpore. 2,503,761 987 eso,os6 ... Jabbulpore 90,816 
• Man~la ... !S,2S8,988 480 817.260 ... ... ... 
6 Sconi •••. 2,' 62,021 476 827,709 ... ... ... 
6 Narsingh· 

pore. ••• 1,286,829 885 BlS,061 ... 
Borb~~pur ... );a;~~~ 7 Hoshang-

!.bad 
••. 2,358,024 . 124 H9,J65 ... 

8 Nimar ••• 12,734,618 71 82~,036 ... 
· ~ Balul ... i2,U8,574 2,316 286,363 ... ... . .. 
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CENTRAL PROVINCES AND BERAR (Continued). 

t;:; 0 " -• c • Z\eighbouring large 
~ ··- ..,t; gw .... 

towns. u v .... rti c. 5i -~ .c "u • ~c ·=·~ • e District. 1'1·-:.. ·= ';~g ··- -~ Qt; I Popula-• •• ··- c&'! Name. z Oi:S "c §t:l lion. <• .. u "' z 

10 Chhind. 
wara ••• 2,963,907 1,553 407,927 ... ... ... 

II Wardha ••• 1,553 920 12 385,103 ... ... ... 
12 Nagpur ... 2,457,565 96 701,8-i4 ... Nagpur • .. 127,734 

Kamptee ... 38,888 
19 Chanda ••• 6,875,635 1 OGS 601,533 ... ... . .. 
11\Bhandara ••. 2,639,520 2,261 663,062 ... ... ... 
15 Balaghat .•. 1,999,998 1,537 326,62 ... ... . .. 
16 Sambalpur. 3,166,720 6,136 829,698 ... ... . .. 
17 Raipur ••• 7,503.360 7!15 1,440,556 ... Raipur ... 3:t,llf 
18 Bilasrur ••• 6,338,240 2,799 1,012,972 ... ... . .. 

------ - ----
Total ••. 55,332,391 21,239 9,876,646 ... ... ... 

·--------------
••• lAkota 

Berar :-
1 Akola ••• 1,701,75<l 206 5~2,540 ... 29,289 
2 Amraoti ••• 11965,90-i 203 630,118 

::: !Amra~~~ ••• 34-,216 
3 Basin ••• 1,890,473 842 :·Hi3,410 ... 
t Ruldana ••• 1,797,8SD 9?.2 428,616 ... . .. ... 
6 Ellichpur ... 1,6741616 68 297,4014 

::: 1 Eilich.~~r • •• 26,082 .. 
TVun ... 2,502,298 850 466,929 ... ,---- ---- ----- -=-[ Total ••. 

1

11,382,580 2,076 2,754,016 ... ... 

MADRAS:-

I Ganja.m 6,856,224 1,739 2,010,256 I Berhampur. 2fi,729 
2Vizaga. 

pata.m • .• ll,022,'il4 6,76.J. 2,988,850 ... Vizal':apatam 40,892 

8 Goda\Vari ••• 
Vizianagram 37,270 

8,685,602 6,285 2,301,759 I Cocanada ••• 48,096 
· Raiamufldry 86,408 

Ell ore ... 83,621 
4 Klstna ... 3,784,812 .,.78! Maaulipatam 89,507 
& Guntur ... 8,670,378 440 3,651,790 ... Gun tor ... 80,838 
6 Nellore ... G,097,soa 816 Bezwada . .. 24,224 

Nellore ... 32,0-lO 7 Karnut ... 4,849,767 4,658 872,(55 ... Karnul ... 26,376 
8jllcllary ... 8,666,230 8,094 94:7,214 Bellary . .. 58,2-17 

~Anantapur i 3,556,088 ···IAdon: .. 
... 80,416 

2,f22 788,264 ... 
1 Cudd:~~pab 5,582 739 7,325 1,291,267 ... ... 
njNortb Arco~ 4,721,849 8,986 2,207,712 BjVellore ... 4:3,637 
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MADRAS (Co11tinued). 

0 c t~ .. a •j Neighbouring large .: ~-~ "CU = . 
u lll~gj =~ ot; ~ .!:! towns. 

" :;-c ~ -;;-:::~ = :: 'i: w" 
E District. ~- ~~I Na 0 I Popula-~ -;Z ~ -c=·-

=-~ • u z o<=~ "C §-:::l o.z. m ' lion 
~. ... u c. z . 

12 Chingleput. 1,97l,OU 1,122 1,312,122 ···IConjee-
veram ••- tG,16S 

GudiyaUam. 2],; 95 

13 Madras 17,210 ... 609,SU . .. Madras GOD,!U6 
14 South Arcot 3,339 620 7,ii37 2,349,894 2 Cuddalore ::: 52,:U6 
Hi Salem 4,818,982 6,00 8 2,20!,974 ... Salem 70,621 
16 Coimbatore 6,030.790 8,631 2,201,762 l Coimbatore. 68,080 
17 rr i chi no· 

poly ... 2,82t,80-l 6,2-15 t,f:H,770 ... Trichinopoly. 104,721 
Srirangam ... 23,089 

18 Tanjore ••• 2,376,986 2,702 2,245,029 ... Kumba-
konam ... 69,673 

Tanjore &7,840 
Neg.•palam ••• 57,190 
M•yav;tram, 2f,l76 
Mannargudi. 2U,,..f,Q 

19 !ladora ••• 6,558,896 17,601 2,831,280 ... Madura . .. I05,9Hf 
Dindigul ... 20,182 
Aruppukottai 23,638 
Bodin.1yakka 

-nur ... 22,209 
20 Tinnevelly. 3 1H8,912 .JS,-lO~ 2,069,607 8 iirinnevelly. 40,46!.1 

jPalamcoUah. Hll,t'ifli 

ITuticorin ... 28,048 
Srivilliputtor. 2fi,382 
Tiruchcndur. 26,056 
Rajapalai· 

)3m ... 25.360 
21 Nilgiris ... 612,657 ... 111,437 ... 
22 :\Ialabar ... 3,iU8,69~ 4,054 2,7!.10,261 ... Calicut ... 76,981 

Palghdt • ... ...~ ,177 
Tellicberry. 27,883 
Cannauorc:. 27,8K1 

23 s 0 u t h 
Canara ••• 2,673,889 1,418 1,134,718 ... .\:fangalore. 44,108 

-~--- -------- - ---------
To.Jtal ••• 90,673,912 163,07-1 38,199,162 II ... ... 

(a) Relates to about hvo-lhirds of the Province for which crop 
etati~tics are available. 



NORTH-WEST FRONTIER PROVINCE. 

Oc N~ 0 N 
Neighbouring large oO c.J 

~ . 
'" e·.o .,t; .. ~ towns. • cu- ct) OY 

"·~ c District. ;.~ f c ~ =c "'~ § = c ~~ 

c;]ig ~-~ - ~ ou I Popula-= ·~ uo c.Q oi:! Name. z oA N C lion. <~ 0 ... 0. z 

I Haura ... 1,915,818 1,094 6*)0,288 ... ... 
2 Peshawar ••• 1,667,392 18,414 788,707 ... Peshawar 95,147 
S Kohat 1,670,208 46 217,865 ... Kohat 90,762 
4 Bannu ••• 1,070,09Si 6,387 231,<185 ... . .. .. . 
li Dera Ismail- Oera Ismail-

khan ... 2,174,0!7< 62 
' 

252,379 ... khan SJ,7a7 
----,---- ---- -- --------

Total ... 8,"97 ,568: 26,003 2,050,724 ... .. . 
PUNJAB:-

1 Hissar ... 3,837,118 294 781,717 ... Bhiwani .. . 35,917 
2 Rohtak ... 1,150,080 2-1,434 630 67:! ... Rohtak .. . 20,323 
3 Gurgaon ••• 1,269,760 7,567 746;208 ... Gurgaon ... 27,295 
4 Delhi 825,60L 17,576 GB9,mm ... Delhi .. . 208,576 . 

Panipat ••• } 26,914 5 Karnal ... 2,017,920 19,G63 883,225 ... Karmal ••• 23,559 
6 Ambala ... 1,184,680 16,870 815,88~ ... Ambala ••• 78,638 
7Simla ... 64,600 ... 40,351 ... ... .. . 
8 Kangra ... 6,385,920 4,829 768,124 ... ... ... 
9 Hosb1arpur, 1,~36,160 2-1,o:H 98!.1,782 ... ... ... 

10 Jalaudllar ••• 910,8251 2i,997 917,587 ... Ja1andhar ... 67,735 
11 Ludhiand ... 931,215 1t,6!.12 li7S,097 ... Ludhiana ... 48,649 
12 Ferozepur. 2,748,190 1,507 958,0i2 ... Ferozepur ... 49,SU 
13 Mullan 3,908,738 1,141 610,626 ... Mullan 87,394 
H Jhaug 1 )hang-
15 L)allpur ) -1,177,233 31,631 791,861 ... Maghiana. 24,382 
16 Mont~o· 

mery ... 3,009,023 ~11 463,586 ... Labore ... 202,96i 
17 Lahore 2,370,590 6,634 1,162,10!1 ... Kasur ... 22,0-'!2 
18 Amritsar ... 1,024,640 16,5-15 1,023,828 Amritsar ... 162,429 
1!1 Gurdaspur 1,20t:I,9GO 51,590 9::lU,3S4 I Batala ... 27,365 
20 :,ialkot .... 1,274,240 34,919 1,083,909 ... Sialkot .. . 57,956 
21 Gujrat ... 1,912,640 6,69-l 750,548 ... . .. ... 
22 Gujran. 

walla •• , 2,0H,O-l9 20,492 756,797 ... Gujraowalla. 29,224 
23 Shahpur ... S,23f,53'"1 2,6H 62-l,:!59 ... ... ... 
2., Jhelum ... 1,800,320 

233 ~ 25 Rawalpindi. 1,286,-100 116 1,524,553 ... Rawalpindi, 87,688 
26 Attock ••• 2,574,080 115D'l 
271Mianwali ... -1: 1998,844 !OS 424,688 ... ... ... 28 Dera'Gbazi. 

khan ••• 3,407,9!5 83 471,149 ... Oera Gha.zi • 29 Muzaffar. khan ... 28,731 garb ... 2,326,342 6,392 406,656 ... ... . .. --- ----·-- ------ ·---Total m 621220,6-H 333.231 22,431,782 I ... . .. 
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UNITED PROVINCES OF AGRA AND OUDH :-

- o., 
.: ~: rn ~ 

"' District. ~u~ 

8 C'll·-"" 
~ -;.;;~ 
z ~Q 

1 Debra Duo. 769,620 

i Saharanpur. l,U6,920 

9 Muzaffarna-
gar ... 1,066,711 

t Meerut ••• 1,6!1,680 
6 Boland· 

shahr ... 
6 Aligarh ... 
7 Mutlra ... 
8Agra ... 
9 Farukhabad 

10 Mainpuri ••• 
11 Eta wah ... 
12 Etah ... 
IS Bare1i ... 
H Bijnor ... 
16 Budaun ... 
16 Moradabad. 

17 Shahjanpur. 
18 Pili bit ... 
1 
l 
2 
2 
2 
2 
2 
2 

9 Cawnpore. 
0 }i'atehpur ••• 
I Banda ••• 
2[Hamirpor ••• 
SIAltahabad. 
4 jhansi ••• 
61jalaum ... 

2 

2 
2 
8 
s 
a 
8 
s 

6

1

Benares ••• 

7 !Mirzapur ••• 

8 Jaonpur ••• 
9\Ghazipur ... 
0 Balia ... 
1 1Gor~kbpur. 
2~Bash ••• 
SIAzamgarh. 
4 Almora ... 

18 

1,2U,194 

1,262,480 

992,,80 

1,187,840 
1,100,160 
l,086,0SO 
1,0~4,160 
1,107,074 
1,018,318 
1,194,611 
1,278,866 

1,479,M6 

1,117,941 
878,642 

1,514868 
1,043,840 
1,969,168 
1,464,704 
1,818,184 
:l,296,870 

945,684 
646,061 

3,342,720 

992,640 
890,277 
790,438 

2,908,276 
1,761,796 
1,407,216 
3,466,267 

~ ,; -Q 
~~ g...: ..,. .g _u 
~ c -·-~~ 
ti'Z :;.]i 
•• ~Q .. ~ 0. 

1,088 178,19 

47,680 1,045,28 

79,988 877,188 

127,767 1,&40,170 

88,961 1,188,101 

5,109 1,200,822 

2,246 768,099 

1,211 1,060,628 
17,f69 926,812 
10,078 829,967 
9,672. 806,798 

17,036 t!GS,948 
fi0,182 1,090,117 
77,882 779,961 
17,887 1,026,753 

46,096 1,191,993 

t0,168 921,63 
{0,806 470,39 

7,1t!S 1,268,86H 
4,607 686,891 

• 631,058 
1,074 468,642 

10,991 1,489,858 
505 616,769 

68 999,726 
16,748 882,084 

• 7,563 1,082,4:80 

40,449[ 1,202,920 
25,82!! 919,818 
98,917 987,768 
86,642 2,957,074 
50,902 1,846,169 
66,241 1,529,785 ... 465,893 

r Neighbouring largo :.~ towns. ~ 

Jil 
g 

Name. Po pula-

"' z tion • 

... Debra 28,095 
\ Sabaranpor 66,25f ... Hard war 25,697 

Deoband 20,167 

... Muzaffarna-
2ar ... 99,4U ... Meerut ... 118,129 

... Khurja 29,277 

... { Koil ... 70,f3f 
Hathras ••• U,678 ... Multra ... 60,0U 

Brindabun ••• 22~717 ... ·"gra 188,022 ... l<'arukhabad. 67,SSij ... ... ... Eta wah ... -'2,670 ... .. . . ... ... Bareli ... 181,208 ... Nagina ... 21,412 ... Budaun 89,081 l Moradab~d 76,128 
Amroha ••• 40,077 ... Sambhal ••• 89,716 
Cbandansi. 26,711 

I Shahjanpor. 76,468 ... 1-'ilibit .. . B8,f90 
I Cawnpore ••• JV7,170 ... ... ... ... Banda ... 22,585 ... ... ·-... Allahabad ... 172,082 ... hansi ... 66,72-4 ... ... .. . ... Benares ... 209,PS1 

Mirzapur • ... with j 79,862 
Bindachal. ... Jaunpur ... 42,771 ... Ghazipur ••• 891U9 ... ... .. . 

-· Gorakhpur. 64,148 ... ... ... ... ... ... ... ... .. . 
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UNITED PROVINCES OF AGRA AND OUDH (Continutd) 

o. ~~ 0 ;;vi Neighbouring large .... g...: "'" " ~·- ~g ~·- towns. .. "' ti rn• =·~ ~£ .c District. cu·c e ~. ~-= e 
-;:!f~ ~·- -~ Oij I Popula-~ u .. ~·- Name. z oc ~= §"C o"- lion. .. ~G 0.. z 

35 GarhwaJ ••• 3,602,560 ' ... 4:29,900 ... . .. ···I 
86 Nainital ••• 1,701,099 S,686 ~11,297 ... ... . .. 
37 Lucknow ... 625,280 ; 2,644 795,241 ... Lucknow . .. 264,().&9 
88 Undo 1,111,885 9,432 976,639 ... ... ... 
99 Rae-Bareli. 1,121,2fl0 . 2,788 1,093,761 ... ... . .. 
40 Sitapur ... 1,411,840 ! 30,027 1,175,473 ... Sitapur ... 22,567 
41 Hardoi •.. 1,463,040 . 14,429 1,092,S:'i4 ... Sbahabad ..• 20,036 
42 Kheri •.• 1,895,472 131,652 905,138 ... ... 7·&:os5 49 Fyzabad •.. 1,089,875' : 47,049 1,225,374 ... Fyzabad ... 
44Gonda ••• 1,806,5~4. 1 22,61D 1,403,196 ... ... . .. 
45 Bahraich ..• I, 701,954 • S,57S l,Oiil,!:H7 ... Bahraich . .. 27,80' 
4 6 Sultan pur. 1,088,640 I 20,85} 1,083,904 ... . .. ... 
47 Partabgarh . 933,120 11,4i2 912,848 ... ... ... 
48 Barabanki. 1,089,961 26,21111,179.S>S ... . .. 

--
. 68,5&3-:i"7411,212,729 46,889,685 Total 2 ... ... 

The remarks about the s1tuahon of the sugar mdustry 
in the Bombay Presidency by G. F. Keatinge, Esq., I. C. S., 
are worth noticing by men of capital and enterprise. 
" So far as the Bombay Presidency is concerned the sugar 
industry is concentrated mainly in the Deccan Districts 
(see page 55). In this locality Gul is generally preferred 
to refined sugar; and for some years past the average 
price of Gul has been higher than that of sugar. So long 
as the public taste remains as it now is and the relative 
prices of Gul and refined sugar do not greatly change, 
there is no profit to be made by refining sugar. A refer
e..;ce to the comparative table of yields given on pages 3 
to 5 of this paper will show that the yield of cane per acre 
and the quantity of the cane in the Poona District 
compare well with the figures of most cane producing 
countries. Large quantities of manure are used and the 
cultivation is well conducted. Investigation will no doubt 
result in raising the yield and quality of the cane; but it is 
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probable that progress must in the main be looked for in 
the direction of cheapening production and avoiding 
waste by means of more efficient implements and appli
ances! Such improvements are difficult to introduce 
among peasant cultivators who grow cane on a small scale; 
but as knowledge is disseminated, credit is organised and 
enterprise is fostered they will gradually come in. As irri
gation increases the area qnder cane will increase; and 
with a large area of cane and a higher rate of production 
per acre a field will be opened to the capitalist if a change 
in the relative prices of Gul and sugar should make it 
more profitable to produce refined sugar than raw sugar. 
The capitalist must be ready to take the field in the Dec
can when that time arrives. " 

3. In Bengal and United Provinces failures have 
been attributed to want of expert managers. Factory 
managers must have the experience of actual sugar manu
facture and also of other things in general concerned with 
the factory. This industry requires deep scientific know
ledge, and energy and capacity for understanding the work 
done on cane and cane growing. For this purpose either 
some properly trained overseers are to be got from outside 

. or some people should be sent fmm here to undergo 
training in some big factories abroad. There should be 
sugar schools of the type of Louisiana State University 
'under the care of these practical and experienced people 
to spread the technique of growing cane and manufactur
ing sugar. Germany the most scientifically trained of a!: 
the sugar producing countries has long had sugar schools. 

In 1901, a sugar factory was started at Formosa by 
the aid of Governor-General in order to afford an object 
lesson to the natives. Within ten years the industry at 
Formosa has made rapid progress and has been taken up 
by almost all Japanese and foreign enterprise. Agricul-
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tural Department has already taken up the work of im
provement in cultivation, crushing, boiling, etc., and has 
even sent a person for training abroad, if it goes a step 
further it can establish this prosperous sugar-refining in
dustry in important centres. 

4. There are many industries in which the principal 
product does not bring any net profit without the proper 
utilization of the by-product. So .ilso, the over produc
tion of sugar, which has resulted in a crisis, forces every 
manufacturer of sugar industry to make use of his by-pro
ducts in other directions. 

Very large. and well managed factories on the 
Continent and even in the Colonies are combined with 
distille~ies. Alcohol industry completes the sugar industry. 
Molasses which is the principal by-product of sugar 
industry, is converted into Alcohol with the utmost care 
and use of scientific principles. Alcohol can be produced 
very cheaply and more so if several neighbouring growers 
unite to have a common distillery between them. In 
India the preparation of denatured Alcohol may be allowed, 
so that it may be used for industrial purposes. This can 
supply thjl demand of small engines working at a small 
fuel cost. It will not only be useful as power raiser for 
engines, motors, etc. but could also be utilised economi
cally and efficaciously for domestic purposes, such as light 
and heat. If the planters were to spread the use of 
denatured Alcohol for such purposes they would, in the 
near future, have an increasing demand for the by-product 
of their industry. Then the sugar grower will obtain 
many advantages both as a consumer and as a producer. 
As a consumer he will ol;ltain cheaper power ; and as a 
producer he will find a good market for the by-product 
of his industry, and this will further assist him in his 
competition against other sugar-producing countries. On 
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an average there can be obtained from one gallon of 
waste molasses 0·77 gallon of proof spirit or 0•385 gallon 
of absolute Alcohol. 

It is not only the making of Alcohol which enables 
these distilleries to pay but also the making of Potash (Carbo
nate of Potassium) from the last residue after the Alcohol 
is distilled off. The residue after some treatment is convert
ed into ashes called the "Raw Potash" which contains-

Carbonate of Potassium 50 to 60 per cent. 
Chloride of Potassium 5 to 10 

" Sulphate of Potassium about 6 
" Sulphide of Potassium 2 
" Carbonate of Soda 7 
" Silicate matter 10 
" Water 5 , 

The sugar manufacturer produces only this raw ashes 
and sells it to a special chemical works which refine it to 
eliminate several substances. ·The yield of "Raw Potash" 
is 10 per cent. to 12 per cent. of the weight of molasses. 

Very small factories which distil molasses will not use 
the last residue fQC making " Raw Potash" but use it as 
fertilizer very extensively and with good results after liming 
it to correct the excessive acidity. It is specially useful 
for root crops requiring Potash. Two cwts. of molasses 
are necessary for making 100 gallons of the residue ; and 

. 100 gallons of this residue contain about 4lbs. of Nitrogen 
and 15 lbs. of Potassium and are worth about Rs. 3. 
Another industry to which the cane crop is of importance 
is the manufacture of artificial food for cattle, which is an 
entirely new industry in India, and is, therefore, worthy of 
general attention. This is all the more the case from the 
fact that the question of food is the weak point of Indian 

· cattle and Agriculture. The decline of Indian cattle 
farming is generally admitted to be chiefly due to the in· 
sufficiency ·and inferior quality of food stuffs. 



14:1 

Molasses is an excellant feeding material. lt con• 
sists chiefly of hydro-carbons. The albuminoid saving 
properties of this depend principally · on its car
bohydrate contents, although it is possible the amides 
contained in the molasses play a part in cattle-feeding. 
Carbohydrates are transformed into work and the fertiliz
ing ingredients can be returned to the soil in the excreta 
of animals. For hard-working draught animals molasses 
was proved to be an exceedingly wholesome food. Horses 
which were fed on 5•06 lbs. of molasses, 7·04 lbs. of bran, 
7·15 lbs. of maize and hay ad libitum were, in spite of the 
severe work they underwent, in the best condition at the 
end of the trial of several months. 8·8 lbs. of molasses per 
2200 lbs. of live weight were readily taken ; on increasing 
the quantity to 12·10 lbs. it was found that the condition 
and capacity of the animal for work were in no way in
fluenced, the only objection to the larger quantity being 
the sticky condition of the molasses mixture thus produ
ced. Molasses as food for consumption by horses 
differs considerably in composition fro'!l that of cows ; 
the fotmer should contain more carbohydrates and less 
protein substance than the other. 

Factories in India might use molasses also in making 
feeding materials for the farmer. On the Continent sugar 
factories do excellent business in the manufacture of feed
ing matenals. Molascuit (food from molasses) is occupy
ing much attention in America and the Colonies, several 
thousand tons of which have already been exported to 
Europe. Large quantities of R.ussian molasses have been 
used for this purpose in France and Germany. 

Molasses in its raw state has the disadvantage of 
containing too much liquid and of being incapable oi 
being long preserved ; mixed with othtr materials how-

' ever, it forms the most excellent food. Mixtures of 
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molasses with· ground _ Cocoaunt, earthnut, linseed, 
sesamum, maize, bran, chaff, etc., are also wholesome and 
nutritive when judiciously prepared. The Cellular matter 
of megass, after the edraction of the juice by the mill, 
is converted into a spongy mass, capable of absorbing its 
own volume of liquid. It is preferable to remove all 
moisture from the megass by heat, after which it is 
capable of absorbing seven times its weight of molasses, 
the absorption being facilitated by heating the molasses 
to a relatively high temperature whereby it is rendered 
more fluid. By this, ·not only the water content is 
diminished but also the danger of deterioration on storing. 
This food has the appearance of a granular mass, com
paratively dry and suitable for transport. By the addition 
of about 1 per cent. of salt the taste is greatly improved. 

Couclusiou. • 

One of the great problems to which the cane-grower 
should seriously address himsell is to secure the produc
tion of a cane richer in sugar. Careful and systematic 
selection of seed, and constant practice of the most 
favourable system of fertilizing and cultivation will surely 
result in such an improvement. 

Having secured the best development of the cane and 
established the most favourable conditions of culture the 
process of manufacture would next receive attention. In 
central factones the operations can be carried on a large 
scale and the most economic methods can be employed. 
With the exception of the manufacture of Gul for domestic 
use, the small mill and open part must be abandoned. 

Improved methods of clarification are also to be 
tested, and that process which gives a juice of the greatest 
purity without too great an expense, brought generally 
into use. Then it is reasonable to hope that the depression 
of the sugar industry in India will pass away. 
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SUGAR INDUSTRY. 

BY MUKHTAR SiNGH, EsQ. 

Pleader, Meemt. 

Here I d1·aw a rough sketch of the improvements 
which can be very easily introduced into India and the 
advantages derived therefrom will be quite apparent. I 
know that the scheme is susceptible of further improve
ment and is already improved in the factory system on a 
grand scale but I do not urge upon those improvements be
cause they will meet with opposition by the farmers and 
some of them will require a thorough study of the chemi· 
cal changes in the sugar production. Besides this I hold 
that the factory will be a total failure under the present 
system in India and the time has not arrived for it. The 
chie£ difficulty being in the agricultural condition of the 
people. The agriculturists are too ignorant to know the 
advantages of uniting together and thus forming a corpo
ration and if any other man takes hold of the factory he 
is sure to be opposed by them and not being properly 
supplied with cane he is sure to fail in his efforts. Besides 
all this there is a great difficulty in transporting cane 
from one place to another and thus the canes reach the 
factory after hours f•·om the time when they were 
cut ; this nnt only evaporates the juice from the canes 
and not only dries the canes so as to make it difficult to 
e~tract juice !herefrom but brings about so many chemi
cal changes that the sugar is produced in less quantity and 
a great deal of crystallisable sugar is converted into molas
ses. The factory system can only· be successful in making 
sugar from goor or jaggery but there has not yet been 
discovered any method of reconverting the inverted sugar 
into crystallized sugar. Owing to the defective boiling a 
great deal of crystallisable sugar is converted into inverted 
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sugar in making goor and thus there is only a small per~ 
centage of crystallisable sugar that can be recovered from 
goor and hence in factories like these unless the manager 
of the factory and the expert be a calculative man of 
busines5 there is a very little of hope of its success in the 
matter. 

My system which is not a new one but which is only 
an improved form of the systems already in vogue in India 
and in different countries conshts of ordinary improve· 
ments which can be made in any part of the country and 
which are described according to and for the different 
systems separately. 

CULTIVATION. 

The first and the foremost improvement necessary 
under all the systems is to select the proper kind of cane. 
There are hundreds of varieties of canes found all over 
India and it is not a fit place to enter upon their description 
here. But however I must suggest that it must be the aim 
of every sympathiser and well wisher of the Sugar Indus· 
try to hit upon the eight kind for the locality. It is 
wrong that any one variety will suit the whole country and 
also it is wrong that only foreign varieties will be suitable. 
It is just possible that experiment may prove any variety 
specially favourable in any part of the country and giving 
better results than with any of the local varieties but this 
must be left for the agricultural department and atsp to 
those who can spare upon these experiments but for our 
purpose let the readers see the following points in the 
varieties already existing in their suburbs. All the varie· 
ties of cane be divided into two classes. The thin soft 
skinned cane and thick hard skinned cane. The first kind 
is always the best suited for the sugar making as the juioe 
can be expressed more easily and completely. So 
it becomes almost clear that all these varieties whic;ll 

lP 
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have a thin:ancl·soft skin are the best.- But generally the 
juic;e obtained from this· variety of cane yields less per
centage of sugar than from the latter. The other drawback 
in the first variety is that the crop is wholly destroyed if it 
is not irrigated in time. Hundreds of fields sown with 
this variety become juiceless even if they are attacked by 
drought only but once and all the further irrigation · does 
not remove this defect. It is why the 2nd variety has 
come in vogue. In Meerut District, for example, when the 
rains were sufficient all the fields were sown by a special 
white variety of cane known by the name of the district 
Meernlhi im{l' e>r Baddha ;m. This variety is very seldom 
met with now but it shows its richness in juice and its soft 
thin skin, Now it is nowhere sown because the successive 
(ailures of rains have told that unless there be sufficient 
means of irrigating the fields it should not be sown and 
hence its cultivation has given way to another a little 
thicker and harder variety of ·white cane known by 
the name of • Dhaul. In other places when~ there 
is still. fear of drought another still harder. and 
thicker variety is sown known by the name of chin 
f-A, I think the same will be the case all over India. 
':!'his substitution of one variety by another is the strongest 
sign in favour of the intelligence of our farmers but the
introduction is always slow. But still there are other 
vari~ies which have crept into, so~t~ehow or other, these 
varieties and no field can be said purely consisting of one 
variety alone. In Meerut district there is coming one morfl 
variety in vague and it is taking place of ~ Dhaul. This 
variety grows very high and very juicy, the skin is 
softer and thinner and is known by the name of Dholu 

Sure11lha ~~· But this variety again does no_t resist 
drought so much as the Dlraul ~ variety. So in seeking 
variety it is almost clear that if the means of irrigation be 



sufficient only those varieties be sown which are thin soft 
skinned a11d if otherwise be the case then the other \'ariety 
may be substituted, But this other variety is only to be 
sown ·Linder special circumstances and as soon as those 
circumstances change the variety should also be changed. 

The other ilnportant factor in its cultivation is seed 
selection. · The upper part of the cane should be chopped 
off for seed, only from those canes which are healthy and 
sufficiently strong and when they are taken off from the 
bed only those should be sown which give a healthy ap. 
pearance and whose eyes have either sprouted forth Or· 
give a strong conviction that they will sprout forth. Tne 
two important points are very seldom taken notes of and. 
generally the people sow the seeds got from their own· 
canes however diseased they may be. That is a wrong 
policy which must be brought home to the cultivators. 
The soil should be weiJ ploughed in which the cultivator& 
generally do themselves and there is very little necessity 
of urging· this point. Generally only the farm yard 
manure is applied to the cane fields and this being bad in 
very little quantity does not supply sufficient food for the 
crop. In foreign countries there are many kinds of ma-· 
nures which are applied to the cane crop but here the cui-· 
tivators cannot afford to benefit by them. There are good 
many varieties of manures which. are manufactured by 
Messrs. D. Waldie and Co., Konnagar, Calcutta 
and they also manufacture specially suited manures 
for different crops. The analysis given of their 
products speak favourably but unless anybody gives 
them a fair trial no definite opinion be expressed 
here. ·The only thing wortby of note is that some· of 
my readers may try these manures this year and Jet the 
public know of the results whether they repay their cost•. 
The best way of making experiment is that a field of 



some one acre, to facilitate experimental expenses, be 
divided into three parts and one of them be dressed with 
a farm yard manure with a weighed quantity and the 
2nd with a special manure of weighed quantity and in-the 
third nothing be applied. All these three divisions be 
sown with the same kind of seeds and be irrigated and 
hold in all at once. The results to be written down iti detail. 
I would have taken this work myself but my profession 
does not allow me sufficient time to look to these things. 
However there are very cheap manures which can with 
advantage be used by the cultivators. The first kind is 
green manuring i.e. pea, hemp, indigo and such other crops 
are sown in the fields and when they have reached their 
proper heights and are ready to bring forth their flowers 
they are ploughed in and irrigated. Thus the whole crop 
so sown is turned into manure. This is a very cheap manure 
but as this will reqnire more than a year to bring forth the 
cane crop people are reluctant to practise it. But when 
they will follow it they ·will be convinced of its advan
tages. The indigo and peas crops are not so well suited for 
the cane crop as the hemp It'll crop. Because the former 
crops make the canes so high that it gives a very poor 
percentage of crystallisable sugar. The next important 
and inexpensive manure I wish to draw attention to 
is the urine of the cattle. It is a very important article 
to be used as manure known by the name of night soil. 
But it is never used in India. The best method of using 
it in the winter season is to spread the cane straw known 
as potli ~ where the cattle live over night so that the 
cattle may pass their nights comfortably. These leaves 
will be well saturated with the urine of the cattle and 
these may be taken off and new substituted in their places. 
Thus every day there will be a fresh supply of manure. 
In the hot season cane lnves cannot be bad and so_ the 
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sand may be spread underneath and every day a new thin 
layer substituted. If this be tried for the whole year there 
willbenonecessityof bringingthe special manures from 
any Company. 

The next important point in cultivation is the hoeing 
of the cane crop. Few years back the cane crop was 
hoed in perfectly well but now the cultivators of those 
places at least where the irrigation is effected by canals 
do not pay much attention to it and take its work by 
applying more water to the crop. This does not only 
serve the required purpose but at the same time weakens 
the crops. It is all due, I think, to the fact that the people 
do not remember the purpose which it served. II will 
not be out of place if I write a few words here to explain 
its object. In our province cane is cultivated in the last 
months of winter season, i.e. in Phalgun and Chaitra and its 
infancy passes in the summer season. The hot air of the 
summer season tells against this crop very badly and thus 
it stands in need of constant watering. In order to 
obviate this hoeing is practised. The earth around the 
plant is pulverised and made into a very fine powder so 
that the plant may go deep down into the earth to search 
for moisure and thus may resist the drought. There is one 
more important point in connection with the same that the 
earth being pulverised there is sufficient food available 
for the nourishment of the plant. Now on the other hand 
if the crop be not hoed at all or not hoed perfectly well 
the crop will not resist the drought and if the rain fails or 
the canal water is not available in time the whole crop 
will go to the dogs and there will be very little food avail· 
able for the plant. The only foed assimilated by the 
plants is the dissolved earth in water. If the earth is not 
pulverised the plant will search in vain for food and will die 
its premature death. . People hoe . the cane fields because 
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ot their scruples for doing so and I have seen them hoeing 
at places where there is no plant at all while leaving un
.hoed . the places which are full of cane plants. A man of 
ordinary strength could hoe but 1/10 of an acre in the. 
whole day a few years back but now though the people are 
weaker but they can bcie twice the same showing their 
half~beartedness in the work. 1 would ask my readers to 
pay special attention to this branch of cultivation and let 
them see for themselves that a little expense means a high· 
outlurn. 

Generally the cane crop is attacked by many diseases; 
to treat them all here is simply impossible and out of place. 
Leaving this for some other time to come let me bring 
home to my readers that boeing and watering in time is the: 
best remedy for them all. I have tried with success these 
two remedies in many a cases;.l have found them success; 
ful. At least as far as the infant state of the canes is con
cerned the causes to all the diseases can be traced either to 
the defective hoeing and watering or to some defect in the 
seed. This being so I wish !bat my readers will devole 
special attention towards this point of hoeing. 

Excessive watering does but seldom injury to the 
cane fields but still it weakens the plants in general 
and make them susceptible of dying soon by the drought; 
This is generally practised-in places where the fields are 
irrigated by canal,. Just as a man who makes himself 
accu~1.omed of eating rich food is easily effected by small 
difficulties so is the case with plants if you make them 
accustomed of using more water they will not hold their 
own against the draughts which are so very common in 
rainy season' when the canal water is but sC!clom supplied. 

EXTRACTION OF JUICE. ; 

Before giving a few suggestions for extracting. !be 
cane juice let me observe as to _the proper time of cutting 
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the canes. c As soon as the rainy season is over the canes 
stop growing and they begin to ripe. But after the rainy 
season the old stock of goor and s/mkkar, i.e., the different 
forms of. native,sugars is almost destroyed by moisture 
and thus it begins to .sell very high. People wish· to takl! 
advantage ·nf the high prices and they begin to extract 
juice. out of them. This gives a very poor yield ·but as 
the prices are very high it still pays well. As far as· the 
making of the native sugars is concerned it is not of 
greater importance that. the canes be properly ripe no 
doubt if they are ripe they will give better stiff and greater 
yield but then the prices will go down so there ·is nothing 
objectionable in this practice but if this goor or J aggery 
is meant for making crystallised sugar or rllll is prepared 
for preparing refined sugar it will be a total failure as the 
percentage of crystals will be very Io'v and will not pay 
even the labour. and money invested. The canes should 
be cut only. then an~Uhen for refined sugar when the 
canes have slopped growing and the upper end of leaves 
become a little yellowish rather than green.· There is 
also one point worth con~idering that the canes if left to 
the time when frost visits and effects all the crops includ~ 
ing the cane crop \hey should be· well watered as the 
frost tells very badly against the cane crop. 

The juice _becomes dtied, gives a bad smell . while 
boiling and the crystals become very much lessened. In 
India the sprouting o( buds or flowers in a can.e ·crop is 
looked upon as. very bad omen and it is true that it is: so 
not because· it brings about those calamities which the 
people fear of but because after budding the whole juice 
is dried and thus nothing can be obtained from this crop. 

Observing few remarks upon the time of cutting I 
wish to say a few words as to the extraction of juice. 
<;:ane !=ODsists of hard joints which are brittle in many 
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cases and break off by a small pressure in several varieties 
of canes. These joints are found at the intervals varying 
from one foot to 3 inches in length. Between joints 
there are the juice cells covered by a hard skin. These 
juice cells are of spongy nature and very soft. If they 
are passed they give out the juice and if left again in the 
juice they imbibe the same in. The varieties of brittle 
joints give a great deal of, trouble in extracting the juice 
as they are with difficulty fed in the rollers mills. This 
defect exists in the cllin ~ variety adverted to above. 

There are two varieties of roller mills one is horizontal 
and the other is Vertical. The rollers are both made of 
iron and of wood. As there is nowhere old kind of mills 
in vogue I do not wish to enter into their description here. 
The wood rollers a.re not so efficient in extracting • the 
juice as the iron ones. Unfortunately Indians copy .out 
every thing as soon as they see one thing to pay without 
considering the principles involved therein.- The iron· 
rollers mills began to be manufactured as soon ·as they 
were invented but there are very few foundries in .India 
which know how to make them. Generally to _ cheapen 
their products they try to use cheap stuff and pay very 
little attention towards their efficiency. 1 have a design of 
my own for these machines and as long as one is not made 
after it I cannot publish the same but however a few 
remarks here will not see out of place. In both kinds of 
mills, whether they be horizontal or vertical, the surfaces 
of the iron be made of such a stuff as it may remain a). 
ways rough to the touch. By having it made rough the 
upper part of the skin will be smashed and the inner part 
will be presented to the other rollers and thus the_ whole 
juice will be expressed. This is very easily done if the crys
tals of iron be thicker while moulding or while moulding 
if the moulds be surrounded with water so tbat they may 
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become cold very soon. There are other methods too but 
they being a little too expensive I do not give them here. If 
the rollers be made by the latter process I am sure that the 
juice expressed will be much more than it is expressed by 
the ordinary rollers. The only objection that can be 
raised against this product is that its planing is very difficult 
but if the iron (steel) used for the cutting instrument be 
properly and well made this difficulty can be removed and 
if it be a little more expensive it will repay in niaking this 
mill popular. The other method in order to get such a 
product I have hit upon is that Corundum powder be mixed 
with iron in small quantity before moulding. But I cannot 
say whether this will meet with success. I wish that 
there be made successive trials to obtain these results by 
the foundry managers and let this be one of the famous 
quality found in their rollers. I have asked a friend of 
mine who is a factory manager to try these experiments 
and shall let the readers know the result as soon as possible. 

It is estimated that the best three roller mills in India 
extract but only 67 per cent. of the juice and tbus 33 per 
cent. of the juice is left in the begass. This is a very high 
percentage of loss incurred daily in our factories. To use the 
Engine driven mills is an impossibility in India and as far 
as my calculation is concerned, their introduction is not 
yet cheap enough to pay their cost of working. The other 
system which is gaining much favour in foreign countries, 
i.e., extracting juice by means of water {steeping system 
as it is known) cannot be tried with success in India 
at present, unless exhau~t steam from large facturies 
be available to evaporate the excess of water. The 
rate of fuel has so enormously increased that it is 
very difficult to work the system successfully. But 
still where there be cheap fuel available or exhaust 
steam at hand they may try the system experimentally. 

20 
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When the whole juice is expressed by the toller mills, 
the begllsS should be steeped in hot water for a few 
minutes and again squeezed either by means of the roller 
mill or by ordinary wooden press. This will give an extra 
outturn and if nothing is spent upon evaporating it or a 
little amou~t only it must pay well. There are two roller 
mills in several parts of the country in vogue, still they 
should lelt off very soon and three roller mills of the 
material which gives a rough surface be used. If four roller 
mills be introduced they must give a higher percentage 
of juice.· But in order to use a four roller mill the follow
ing instructions will be of importance.. The four rollers 
should be divided into two seperate sets of two rollers 
each. The.fropt set rollers should be lined circumference 
wise all through at a distance of 1/5th of an inch. These 
lines must be obtruding with a sharp blade. The furrows 
should not be very deep ; the depth should not_ be more 
than 1/20 of an inch .. These rollers will take the canes and 
will split them into small shreds .. The last two rollers 
must be of a larger size and smooth joined together. 
The back rollers will squeeze out the whole juice and 
there will be no chance of imbibing the juice again. If the 
skin be properly broken into, the juice will easily come out 
and the whole force of the rollers be applied to the spongy 
portion of the canes and thus the juice cells will be com· 
pletely destroyed, I( these furrows be difficult to be mad.: 
the front rollers while being planned be finished with a 
saw-like se~rated instrument. If this too be difficult the 
front rollers be dug through like the mill stones at very 
small intervals so that the whole skin of the canes b,: per
forated white passing through these rollers. This will make 
_the extraction of the juice easier and complete. These 
four roller mills if properly constructed will be driven 
by two bullocks as well, The carrier between the two sets 



16~ 

must be very skilfully made so that the canes passing from 
the front rollers be at once seized by the back rollers, 
There is very little chance of its difficult driving by qrdi
nary two bullocks, the reason being that in three roller 
mills the ·cane is crushed twice and it will. also be crushed 
twice in the four roller mills. 

However, if the readers be reluctant to use four roller 
mills or such a mill be not easily available let them use 
three roller mills whose three rollers are made of the 
material adverted to above or if such rollers are not avail
able let the whole surface of the rollers be studded so to 
say with five obtruding points so that the skin be perfectly 
penetrated through; The principle underlying my whole 
subject is that to take out good amount of cane juice is 
s~mply impossible, if the outer skin of the canes be not 
properly split up as when the canes are pressed by the rol
lers they give way to juice at only one or two places and 
the way thus made is not at all suflicienl to pass out the 
whole juice they contain and as the rollers very soon leave 
these canes so they imbibe again a small quantily of 
juice. There is also another ground, viz., the skin resists 
the force that must be applied to the spongy pith under 
the skin.- That is the bark of the caries is an impediment 
both to _let the juice out and also to be . pressed by 
the force applied. To make it clear if you take a very 
soft thing and surround it with a sheet of a hard 
substance and then pross the same the pressure 
applied directly to the soft thing will be very small 
as a good deal of it will be lost by the resistance 
offered· by the sheet with which it is surrounded. To 
take another illustration to illustrate the other grounds: 
if a sponge full of water he surrounded with a water
proof · cloth and only a small aperture be left to 
Jet the water pass the sponge being. squeezed for a 
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· \vhile will not let go the whole water. But if the same! 

hole. be m~de. wider more water will go out by the 
!lame amount of pressure. So without increasing the 
pressure 'Ye can get more water out of this sponge by 
increasing the width of the same hole or. by increas· 
ing the number of holes on the waterproof doth. 
Similarly the more quantity of juice will be available 
by the same force if the bark of the cane be 
perfectly perforated all around. Do this in any of the 
ways I have pointed out above or think of some better 
method · to achieve the same end. I know that 
there are more practical and thinking men in the field 
than myself and so I have stated the principles I wish 
to be worked out. I shall be too glad to hear better sug· 
·gestions Irom my readers and to improve upon them .if 
possible. 

There are some defects more generally met with in 
these mills which should be pointed out here. The first 
and the foremost is that the oil cups and adjusting screws 
and antifriction bearings are very crude and defective. 
The bearings are generally made of lead, zinc and copper 
but they are very hard and do not se1 ve the purpose well. 
I beseech my foundry readers to use the best metal pos· 
sible for the same though the price be a little high, be· 
cause by supplying good bearings the force applied will 
be less and thus the mills will be worked with a very little 
space between the two rollers which will mean a high 
pressure with the same force. The force lost by friction 
will be thus utilized. ·The adjusting screws if properly 
made, will not easily leave their pl~ce and will 
remain fit where they are once adjusted and this will not 

·trouble the poor farmers. The oil cups are generally made 
very shallow and the:y cannot hold sufficient oil for the 
same and thus not only the -cylindrical portion of the 



toller ~ is easily destroyed but a great deal of 
force is lost in friction. The oil generally used is 
the sesame oil, which being a little gummy jams the 
bearing and thus power is lost in friction. If a little 
vaseline with graphite be used for the purpose, it will 
prove highly beneficial. This not being a very costly 
article, people will at once begin to use it, if this be sup. 
plied by the same mill maker, to their clients at a nomi· 
nal profit. Where the hire system is in vogue, the 
managers must look to this important fact, as by looking to 
it, they will be able to use the same mill for a few seasons 
more and the smuoth working of the mill be well approv· 
ed of by the farmers. Besides these defects, there are some 
minor defects met with in these mills. The sheet, under• 
neath which the juice passes out is very defectively made 
inasmuch as the juice trickles down through the small 
openings where these rollers are fitted in. This trickling 
makes the foundation of the mill shake and thus a greater 
force is necessary to work the mill, half of the force be
ing lost in friction. Small lengthwise lines be dug into the 
rollers at a distance of half an inch so that the canes be pro
perly fed in. The scrapers •hould be well fixed in their pro· 
per position so that the rollers be not coated over with the 
begass. The apperlure at the back of the rollers should be 
well shut off so as not to allow the crushed cane pass with· 
out being expressed a second time. There are so many 
points that must be attended to that it will lake many 
pages to enumerate them all in detail but the most impor· 
tant of them have been pointed out above and it will 
suffice for the present. The mill must go on easily and 
smoothly that is the only aim of the makers of the mill, no 
force being wasted in the friction produced by defective 
manufacture of the mill. 

The canes should not be allowed to lie uncrushed 
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for a long time but they should be crushed as soon as 
cut, as leaving them for a time will make the bark 
harder and the juice to evaporate. Besides this, it 
will bring about several chemical changes which will be 
very injurious to-the pe~centage of sugar produced by 
the juice obtained from these canes. The use of an 
earthen vessel dug into the earth for receh·ing the juice in 
is defective owing to several causes. A few of them are 
give below :-

1. The earthen vessel being dug up into the earth 
cannot be properly cleansed every day. 

. 2. The cane juice being acid fermentation sets 
ill quickly in the earthen vessel and this when boiled turns 
a good deal of crystallisable sugar into inverted sugar. 

3. The earthen vessel cannot be emptied easily. 
Time and labour are thus uselessly spent thereon. 

4. The earth around the earthen vessel becomes 
moist and thus the foundation of the mill is shaken and 
thus force is lost in friction. 

• . 5. The juice remains for a very long lime in the 
vessel and thus it remains cold for a few hours . before 
it is put on fire which gives a favourable chance of 
fermentation. 

6. The earthen vessel is also very costly. 

_ 7. If tllis vessel is broken by chance there is a great 
difficulty in taking it out and putting another in its stead. 

In order to get over these inconveniences and defects, 
at some places three big vessels with handles made of ropes 
are employed ;md when one of them is filled up . the 
seeond_is put _in its place and then again the third. Thus 
two men can (lift) this vessel very easily. Jt saves time 
.and _labour and can .be daily clea-nsed •. Mr •. Hadi bas 
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suggested the use of tin canisters which is a very good 
suggestion as they can be had everywhere. So where the 
three vessel system is not in vogue tin canisters may be 
used with advantage. 

The cane juice should be boiled as soon as it com~s 
out of the canes and ~hould not be allowed to stand un
necessarily long. 

BOILING. 

This is the most important process in sugar making 
and more attention should be paid towards it. There are 
several systems already in vogue and to criticise all will 
be very lengthy. I have a mind to give out my own 
design of boiling as it is cheap and effective but as 
I have not made a trial of it, I withhold the same 
for a reason or !wo. However now I wish to suggest a 
few improvements in the different systems already ·in 
vogue. I hold that there is very little difference between 
the one pan, two pans, five or si11: pans (bel system as it 
is technically called) and Mr. Hadi's system of boiling. 
The difference is due to the skill employed and the juice 
treated and to no mechanical excellence of the one O\'er 
the other. It will be better if I take the above systems one 
by one and deal thereunder their defects and remedies 
and in the last to enumerate a few suggestions that I think 
will be useful for every boiler. 

For a long time I have been in correspondence with 
Khan Bahadur S. M. Hadi and also have written 
articles pointing out the defects in his process. The readers 
who receive " Leader" might have seen the articles 
and also the answers given by Mr. Shabhis Husain of Am· 
roha. Those who wish to make a thorough study of Mr. 
Hadi's process may look to the back numbers of the 
"Leader" and read for themselves the controversy 
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published therein. I need not here repeat it, but give· • 
only a few points to clear my suggestions. 

ONE PAN BolLING. 

For the most part in the whole of India one pan is 
employed to boil the cane juice. It is specially so where 
any form of jaggery is made and the cane juice is not 
boiled for crystallised sugar, The old pans are made of 
about hundred piece~ of iron some 6 in. radius studded 
and rivetted together. These pans are still in vogue at 
different places and so a few remarks upon them will not 
be out of place here, This rivetting together of so many 
pieces entails a great amount of labour, time and money 
besides this all the juice is not boiled therein properly. 
There are small cavities left around each piece of iron 
and the thick syrup or massacuits (:ab) when taken 
from these pans is filled up in these cavites and with all 
the necessary precautions being taken it cannot be taken 
out of the pan fully. Thus there is a loss of some one 
pound in each charge. This is not the only thing objec
tionable but this massacuits is mixed up with the new juice 
and thus was boiled again with the fresh discharge and so 
on thus imparting a colour to it. You know that all the 
wines are coloured with caramel which is only a form of 
burnt sugar. In centrifrugaling these massacuits it was 
found very difficult to get rid of this colouring matter 
and to get good white crysfalised sugar was an impossibi
lity. There was also one more defect, viz., it could not be 
properly cleansed every day and at least when the boiling 
was stopped each day or every third or fourth day with 
all the skill of the boiler this material was charred in the 
pans. This defect has been well removed in the cast iron 
pans which is all one piece throughout. These pans are 
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• "being introduced but very slowly. · The chief reason of 
their slow progress is that the dealers in the old 
pans do not wish to suffer a hewy loss and they are 
substituting these old ones with this new type. This is a 
healthy change, of course, and in our district at least farmers 
·insist upon having them rather than the old ones. Where 
these pans have not yet been introduced, I beseech my 
readers to open an agency on hire system and let these 
new pans be introduced. This will make a wonderful 
change in the whole system at no cost to the farmers, as 
the rent for the old and the new one is the same; not 
only are they free from the defects adverted to above 
but the pans are thicker than the old ones and thus give 
better results than the former ones. 

Then there is one more poin I necessary to be taken 
note of. The furnaces are generally quite straight and 
deep. This requires a .great deal of fuel than necessary 
and also takes greater time in boiling. The cane juice 
is stored for a long time before it can be pJured into the 
pan. If the juice takes more time in boiling, the chemical 
changes will be more injurious to the percentage of crytals. 
Thus it should be managed that the time taken !or boiling 
should be the shortest. This defect can be very easily 
removed if the furnace be made wider in the sides at the 
bottom as illustrated in the margin. 

The furnace should 
not be very deep. The 
fuel feeding hole must be 
as small as possible ·and 
the smoke flue be sleepy 
rather than straight and 
be placed so that the 
~moke may not spread 

~· 
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. itself in the boiling chamber and .thus spoil. the whole 
stuff making it smoky and dusty. The system. of. iren 
chimney is a very good introduction in·. Mr. Hadi's 
system but people shy of its use. But if the readers can 
experiment themselves they may make a chimney· of clay 
or of iron, the former being cheaper and easily .procurable. 
If there be two holes instead of one and iron bars be used 
for the ash pit it will be a further imporvement as illus, 
!rated in the margin • 

This will take more 
air and thus the fire will 
burn· more briskly and \he 
fuel be used in a better 
way. These iron bars 
should be well dabbed up 
with fire clay so that they 
may last longer. 

There is one defect in this system which requires the 
juice to be kept up for a long time. This defect can. be 
easily removed, if one more pan is kept at only water 
boiling point and a pipe of bamboo connected with the 
cane mill over here straining the cane juice by an adjusted 
strainer at the cane mill and this pan (reservoir). Thus 
the juice will not be kept for a single minute un
boiled and the fermentation will be as little as possible. 
You know that the cane juice if put for a long time 
will turn sour and if kept for a longer time still it will 
become vinegar. This is very injurious to the crystallisation 
of the sugar and should be avoided as far as possible. Thi9 
has been taken not" of by Mr. Hadi and he bas placed 
a reservoir in the beginning but the above system of a 
bamboo pipe will be an improvelllent iq l!is systelllr 
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in this system there are two things special to note. First 
the pan is quite sufficient for one cane mill driven by 
two bullocks and thus one should not worry about 
the co-operation of the proprietors of the different other 
mills as is necessary in the bell system and Mr. Hadi's 
system. I do not mean by pointing out this advantage 
that the Indians should not co· operative and join together 
but we cannot shut our eyes to the existing state of things 
and it is no use ignoring them. Mr. Hadi's bel met with 
a total failure in our . district and even th11se who tried to 
work it experimentally though assisted by officials, were 
unsuccessful to establish one because the people do not 
agree to work at one place, so this system has this 
advantage. May God remove this barrier soon. 
Secondly the fire can be stopped and increased at the 
sweet will of the boiler and thus it can be better 
controlled. 

TWO PANS BOILING S.YSTEM. 

, 
In a few districts in our province for one cane 

mill. two pans are employed, It is practised only in· 
those places where one cane mill is owned by some 
18 men and each of them bas two bullocks of his own . 
to be driven by turns. As each pair has to work only once 
a day for a very . short .. time,_ it is driven very fast an~ 
thus the cane juice got is in very large quantity. In order 
to facilitate the boiling, two pans are employed and as the 
wor~ done is a little more than the one pan would have 
done two pans prove quite sufficient for the task. These 
pans are generally of the old type as described above . 
under the one pan !?oiling system. So these pans too must 
be substituted by the new designed pans consisting oi one. 
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piece all through. This is a very necessary lmprovefueui: 
These two pans are very irregularly employed. At times 
the scum is taken in thll first and at others it is taken in the 
second and so on. There is no definite time fixed when 
the one pan will be emptied into the second and the se- · 
cond into the storer. This irregularity often tells highly 
against the crystallisation of the sugar. This · irregu
larity cannot be easily removed as who knows when 
massacuits be ready to be taken off from the second and ' 
when the earthen jar be filled up for the first. · · As long 
as these two things cannot be definite which they, under· 
the circumstances, will never be, so there must be some 
other method to cure this defect. There is also one other 
objection that the fire cannot be controlled without bccom- . 
ing detrimental to the skimming operation, i.e.; if_ the fire; 
be stopped the defecation in the first pan will suffer,.- These: 
two defects are very difficult to cure. There is. only one· 
method and one only and it is to have the pans of wider 
and shallower dimensions and to increase the dimensions 
of the earthen jars accordingly and thus to use_ the first pan 
as a reservior and the second as an evapor .. tar and boiler. 
It the same bamboo pipe be made use of as s~ated in the 
one pan boiling system, it will prove useful and to 'make 
the furnace better so that'the fire may be more brisk and 
the evaporation be completed in a- shorter time. There 
may also be mentioned another improvement which· is' 
also very easy to be introduced that a third small vessel' 
be employed and this third vessel be put by ·cutting a 
small apperture in the furnace and at a small· distance· 
from the main surface so that the direct heat may . 
not be applied under this pan and this ·-pan will remain·· 
at a water boiling point only. To illustrate the-' same: 
we give below the rough sketch: of Iurnace . of this 
&Qrt. 



1-bus alter the froth 
has subsided in the 2nd 
pan and the juice has 
become a little thick of a 
consistancy of syrup it 
may be put into the third 
pan to boil to the thread 
point. The first pan may 
be used as reservoir. This 
arrangement will . not 
necessitate the slopping 
of fire and the fire may 
be allowed to burn with-
out .fear of charring the 
sugar. 

BEL SYSTEM. 

· In the bel system several pans are employed for this 
purpose and the last pan wherein the cane juice is ready 
for potting is placed just near the place where the fireman 
sits. There the fire being the lowest, there is no chance 
of spoiling the sugar. These pans are of the pld type and 
such small pans are not yet manufactured of one piece only. 
Where sweet-meat maker's like pans are employed, 
they are free from the defect pointed out in the one pan 
system. But if several pieces pans are employed they 
must ee discontinued very soon. I would ask my readers 
td manufacture pans for the bel system on the same 
lines on which these new pans are manufactured. 
Besides Ibis the bel system requires a few mills working 
side by side .and thus they have to put up their juice in 
some. cases ior hours together before boiling. If the juice 
be not available in sufficient' quantity it is better that the 
one pan system with a reservoir pan be employed. Tht:Se 
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~ans are deeper than the ordinary pans in severai . cases 
and thus the heating surface is less than it ought to be. 
If shallower vessels o( wider dimensions be employed for. 
the purpose it will prove more beneficial. Tile cane juice 
sho11/d not be stocked for boiling and if it be tou11d unavoid. 
able it slw~<ld be kept hot. '):'he first vessel should be used as 
reservoir and special attention should be paid to the last. 
vessel so that the heat applied 'be, very little in no way. 
more than the boiling point of. water. The other pre• · 
cautions are the same as in the other systems described· 
above. ~his system economises . the expense of time and-' 
labour and if properly conducted according to the above • 
directions it will prove as beneficial and ·useful as .that 
of Mr. Hadi's system. 

HADI'S SYSTEM, 

, This, requires !DOre minute and close. study not 
bec<Luse jt is not so very U!Jeful but because it. comes from · 
an authority no less. t~n, _,an, A~sist~nt Pire.ctor .of the 
Agricultural Department. ~ am sorry to observe here that. 
when -1 began . ~riticising .Mr •. : fladi's J?.rocess, I never· 
meant -an .offence. to. him but his admlr.ers took .it .to_ .be 
so •. _I t~ink Mr. Hadi to. ):>e l\,hard ,w~rking man_l!nd · 
a man really, interested in the sugar industry , no .matter 
ii. according to my convictions his invention of boiling 
pan .is in no 'Yay belter'tha~ ih~ ~~i~t•ng s~~tems. ~ 
think we, who are interested in the well-bejng of Indian 
indqstries, are all wprki11g in .. th~ same field sip.cerely and 
if we criticise and are _criticisedwith_a!l eye; to get at;-the · 
truth,~e ~o_uld not be offe111;led l;mt',~~ sho_ul<J.replywith 
rea~onsjf tile obje~tions l!re 'Yr(mg <\119 ;tdmit. Jbe defects 
if they are true, We, poor an<J ,Q.ap.kward,. ll!~ians,b;t.ve 
no time to \waste i11. )!seie.~ t!lJk~. lVhi~b .mP.l :r~:su.I:t in 
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enmity and bad feelings. I, again before giving out my 
objecti•lns against his system request Khan Bahadur 
S. M. Hadi's admirers and his kind self to look upon 
me as a co-worker in the field and to think that what 
I say or write is only with the idea. of getting at the 

. truth and to improve upon the sy;tem. The first objection 
against Mr. Hadi's. system is thatit does not suit the 
circumstances of the country; at least it cannot be 
easily planted in those places where the people do not 
combine and open a few cane mills together. Secondly, 
the product is in no way superior to the one pan, two pan 
and bel system product. Thirdly, the pans are very 

. costly and cannot be bought by poor farmers.· Fourthly, 
the pans being very thin there is a fear of caramelising the 
sugar in boiling. Fifilily, the last pans are placed at such 
a place that the heat cannot be easily controlled. Sixthly, 
the working expenses of the pans are very high. No doubt 
ilie calculation given comparatively show that the work
ing is cheaper but it is simply misleading as the readers of 
my articles in ·•Leader'' will· bear out. 'T~e fact is that the 
salaries paid to so many supervisors a~d other workers 
are paid by the Department and they ar~ not shown in the 
working expenses and the expe~ses of the old syslem are 
shown at a very high scale. Seventhly, the furnace is 
defective inasmuch as the fuels other than the cane 
leaves are necessary to boil the juice while in ilie old 
system nothing else but only the cane leaves suffice. 

With due deference to him and to his admirers, I 
suggest the following improvements :-

The reservoir and the defecators be made of iron and 
shall ower ilian they are made now. They must be 
111ore than double in dimensions so that the scum be more 
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easily removed and a greater surface be exposed to fire and 
thus there will be a saving in fuel. The estimates given 
in his book show ·that he requires extra fuel · to bum 
underneath his pans besides the cane leaves and begass 
while in all the Indian methods no extra fuel is necessary. 

·This must bt due to this as well as the defect in his fur
nace. T~e last pan should not be reserved for making the 

· massacuits {rah) but another small apperture be made as 
suggested in the two pans system and· over which tlie sy
rupy juice as soon as the froth subsides be taken .to this 
new pan and be made of the consistency of rah. This will 
remove the chance of overheating the product and even if 
.the fireman. be not an expert will give a good produce. 
The .last compartment is made on no principle.:~ The 
principle involved· in the foreign pans of this sort is 
quite separate and has not even been thought of in · its 
manufacture. Let · me explain the principle and the 
construction of these pans • 

• I I 

• : j 

• • 

. . . . 

The illustration is· a 
rough sketch of the foreign 
pans. · Each of these walls 
which terminates by the 
same sheet of iron is only * 

less than this height at the place dotted in the diagram. 
This vessel or pan is placed at a little inclination so that 
there may be a natural flow of juice from one end to the 
other. In foreign countries lime and other chemicals are 
used and these chemicals do not come out over the· sur
face of the juice in scum and so it is quite necessary to 
separate the small particles of scum floating in the juice 
which " make the juice hazy " if lime be used. When 
the juice goes from one corner to another it leaves off the 
S~;um in each compartment. In travelling so lling a di!'P 
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lance these small particles settle upon the surface. 
These ends can be easily removed altogether at the 
time of cleansing. In some of the pans these walls 
are removable and can be fitted whenever and 
wherever necessary according to the juice treated. 
This is. the only object which has obliged the 
foreigners to invent such a complicated vessel. But 
this is of no use in Mr. Hadi's plant. As the pan employed 
is only used when the scum is almost taken off the juice 
is ready for the "frothing" slate. When the juice has 
become boiled and is frothy these mechanical devices 
are of no avail ; because then the scummy particles 
are so intermixed with the juice that fire and their 
striky state will not allow them to settle down, So 
if the above vessel, i.e., an oblong vessel without 
compartments and this last vessel be ·interchanged 
there will be effected an improvement, The other thing 
of note is to use the iron sheet vessels instead of the cop· 
per and brass ones as the latter are 'more costly and can
not be used by the ordinary landlords. If they become 
rusty in rainy season some antirust polish be used for the 
purpose and they may be kept up in a dry place. 

If the reservoir be connected with the mills by means 
of iron or bamboo pipes it may be an improvement. 

GENERAL SUGGESTIONS, 

I have already pointed out that the cane juice should 
be boiled as soon as it is available from the mills. Lime 
water in a small quantity should be used in each case. 
If the juice be of poor quality and the crystals be very 
small a small atUount of ~ & +JI'ifiji+f'lft (Masajee and 
Sajabhamasree) water be used after taking off the scum. 
This will incr~se very much the power of crystallisation 
and unite the small crystals with big ones. Crude potash 
sajji be used in small quantity. The test of kno11·ing 

:iJ 
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whether sufficient defecation has been effected is that the 
color of the scum be quite white. Do not use soda-bi-carb 
for defecating purposes. The rllh prepared should be as thin 
as is prepared by Mr. Hadi. His rilh is the best suited for 
the centrifugal not because it is clarified in the best possible 
way but being thin enough the machine easily separates the 
crystals from molasses. Moreover if the rllh be thick the 
molla5ses will not leave the crystals and more time will be 
wasted in centrifugaling the machine. If you have made 
rllh thick, use more molasses before centrifugaling the 
same. l have seen that rllh prepared thick does not easily 
leave the crystals aud the crystals are not as thick as in a 
thin rlli1. The thick rllh system bas been introduced from 
the time when the rllh was taken on contract system. 
The farmers make a contract with the kha11dsaris to 
supply the rllh at a contracted rate for a· month or for the 
whole season. They leave tl1eir own boiler with ever) 
cane mill and thus this boiler wishes to get as much as 
possible of crystals anc1 thus trie~ to get thick rllh so that 
the molasses may be in less quantity. But it is a very 
wrong policy and it is much mere so with those who 
wish to use centrifugals. For kha11dsari's too who make 
use of the old system the process is injurious as the thick 
rllh takes much more time to separate the mollasses and 
more Si,mal is necessary. 

There are many other chemicals which can be made 
use of with advantage already known in India but I do no I 
wish to enter bere upon their respective merils in detail. 
I come now to the centrifugal or the separation of the 
crystals from· molasses. 

CRYSTAL SEPARATIONS. 

There are two separate well known systems already 
in vogue one is the old Indian system and the other the 
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toreign system, It was my firm conviction a. few 
years back that centrifugals are the thing which must 
be introduced to regenerate the sugar industry but my 
belief was shaken a few months back by a friend of 
mine who has lately taken to the sugar business by the old 
method. He has informed me that my calculations were 
wrong and the expenses are not so much in the old system 
as they are given to be. However I have asked him to use 
a centrifugal machine himself and to see side by side 
which is cheaper and why 7 So I am not now prepared to 
express a definite opinion upon the same. However as 
I have only studied the centrifugal system, I give a few 
instructions as to its more practicability. 

1. The molasses should be mixed with the ra/1 and 
should be made very thin so that it may easily pass off the 
wire gauze. 

2. Soda-bi-carb should not be mixed with this mix· 
ture as the crystals are injured by it. 

3. Always drop the mixture in the cage when the 
machine be in motion by and by. I have seen people 
dropping it all at once in the cage and then they put the 
machine in motion. This makes the whole machine shake 
and sometimes it seems that the machine will go asunder 
and the foundation be shaken. In order to remove 
this defect two bamboos are employed aud two men 
put the machine in the right place. This also makes the 
engine to stop and much more p:·wer than necessary is 
required. But if the mi>.ture be dropped when the 
machine is in motion this defect is easily removed. 

4. U you have not got the machine buy always power 
driven machines which may have a steam purging arrange
ment. H dry stea.;,..appardtus be fixed to these machine< 
it will be still better. 

5. Wash always with pure water and if necessary use 
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· a iittle indigo and milk so that the whiteness be artificiai 
·and the product be liked by the market. But in using 
indigo take care that the same be used in the smallest 
quantity possible only to tinge very lightly the produce. 
Otherwise the color will look smuggy and very defective. 
In European countries they use ultramarine blue for this 

purpose. 
6. Crush all the small lumps of crystals in the rah 

. other..;ise these lumps will not be devoid of molasses 
and will remain as they were and also on the other hand 
the upper and lower layers of these lumps be coloured 
with molasses. 

7. Do not run out the whole molasses but Jet a 
little molass be left in the crystals not so much as to give 
it reddish appearance but only so much as to please the 
Indian taste. Indians use sugar which is more sweet than 
the foreign sugar and this is only because in Indian sugar 
a little molasses is left while in the foreigner's sugar the 
whole is run eut. This will be more readily sold in the 
market than the purest and the whitest sugar. More
over people do not call it foreign but believe it to 
be Indian and thus there will be no resistance offered 
in the market in.selling it. 

8. When you are required to use the rah made 
ordinarily in the villages centrifugal it and mash and 
purge with steam to make it white and if you find that 
owing to the defective boiling you cannot separate the 
molasses all thrnugh centrifugal but partially for a very 
little time and use sirmal for a few days and the product 
will become quite marketable. But on the other hand 
if you make your own rail go on taking scum up to the 
last using lime, Bhi11di water and Sajji and take off the 
stuff when it is thin just like Mr. Hadi's rab and you 
will have no chance of complaint. If you sttll find it 
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rlifficult to get good white sugar from the hazar, make 
very thin syrup of it wash the sugar in the machine cage 
with this syrup until it has become white. 

9. Never use the Munja grass brush for washing the 
sugar in the cage, as however a man expert may be it 
is difficult for him to use the water homogeneously all over 
the surface of the drum. For this purpose the makers 
of the machines have designed an apparatus known 
by the name of "Syringe.'' It has a round noz· 
zle at the end which contains very small holes and by 
holding it from the bottom up to the top the whole cage 
can be very easily washed out. This requires very little 
skill and an ordinary man alter trying a few times can be 
successful in the same. I do not know why Khan Bahadur 
S, M. H adi is so highly against it and always uses the 
brush instead of syringe. Perhaps it may be due to the 
fact that more water passes through it than necessary and 
thus a very high percentage of sugar is washed off by the 
use of syringe but this can be very easily remedied by 
selecting a syringe of thinner holes than it is used in 
.foreign countries. 

10. Always wash with steam or warm water the 
wire gauze so that the holes be quite clear and the molas· 
ses may pass easily out of these holes. 

11. Make a free use of break and spring arrangement in 
these machines to stop the motion of the machines when 
necessary. As it happens that by some irregularity the 
machine does not work smoothly if such be the case stop 
it and again put the machine in motion when every thing 
has turned aright. 

12. Use two vessels for the molasses, ;~., there must 
be two quite seperate stores for the molasses. The one 
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must contain the molasses !bat come out in the beginning 
in rush and tbe other should contain when it goes out only 
in a thin stream. The last kind of molasses is whiter 
and richer in crystals ; it is not only useful in boiling the 
molasses again but it will also be Eold at a much higher rate 
and will repay your worry. This is not the only purpose 
which it serves but there is very important point worth 
noting, i.e., if Ibis molasses which has run in a !bin stream 
be mixed with the rllh in order to thin it !be pro· 
duct may be whiter still and the colouring principle wbicb 
bas left off tbe first charge of the riZh may not spoil the 
second charge. This precaution when practised will 
prove highly beneficial. 

With these few words, I beg leave of the readers for 
the present. I shall be highly obliged if any of my 
readers will criticise my defects in the above suggestions 
and will admit their truth if any with .thanks. I shall be 
too glad to solve the practical difficulties that may be 
found in the ways of my readers wbo may care to make 
experiments. I beg to offer my !banks to The Hon'ble 
Mr. R. N. !vludholker, tbe General Secretary of Industrial 
Conference, Amraoti who has given me a chance of pub• 
lisbing my views upon the subject. 

In !be end I pray to Almighty God to grant us suffi· 
cient means, courage an1 knowledge to regenerate our 
backward industries and to put us on the right path. 



175 

LAC CULTIVATION. 

BY TRIMBAK RAMCHANDRA KOTWAL, ESQ., B. A,, LL.B., 

S"bordi11at1! J"dge, Ta/egao11, Poo11a District. 

The object of this paper is to describe shortly the 
various stages in the life of the lac insect, to note the dis
tribution of the insect in the Bombay Presidency, to con
sider the measure.• by which its cultivation may be introduc· 
ed and increased in India, to note the improved methods of 
its collection, to ascertain its potentialities as an article of 
commerce and to point out how far it can be made to bring 
revenue to Government and additional income to the 
rayal 

Lac -Lac is a resinous incrustation excreted by a scale 
insect. Its mouth consists of a sucking apparatus combined 
with a pointed lancet. With this latter, the insect pierces the 
bark of the twig of the tree and then inserts the s"ucking 
tube and draws up the >ap from the succulent inner bark. 
It may be likened to an animated siphon. The exudation 
given out at the anal end solidifies· on contact with the 
air, and this is the way in which lac is formed. The 
insects live and feed gregariously closely packed together 
on one twig, hence the lac produces a continuous 
incrustation on the twigs which when collected is called 
stick lac. When manufactured it becomes silel/ac. The 
d_velac consists for the most part of the material· from 
which eggs are developed in the body of the female insect. 
The synthetic dyes have driven this natural colouring 
matter out of the market, reduced the price of lac, 
and checked its production. New demands for lac are 
expected to siimulate the production again and elecrnc 
works and gramophones are likely to increase this ciemand. 
A new process of refining crude lac discoverea oy Mr. 
Puran Singh is e.'<pected to renovate the lac lndu•try. 
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The above description raises all the points I propose 
to discuss. What is the life history of the insect ? What 
is its food and where can it be found ? How can the 
insect and its food-supply be increased ? Can we make 
the natural processes of lac production yield larger out· 
turns? What steps should owners of land, (on which the 
suitable trees grow) take to increase their income ? What 
trees will supply lac producing raw material to nature's 
livi_ng factory? What are the commercial and i_ndustrial 
uses of lac and its products ? 

The question of lac production is a branch 
of Economic Entomology. In the words of the 
entomologist of the Baroda State, "The present 
day activities of Economic Entomology in India are 
encouraging. Economic Entomology is an endeavour to 
control all insect activities that affect the welfare of man 
either beneficially or harmfully. It is an applied science, 
an adaptation of pure Entomology to the ends of agricul
ture and commerce."· Hence the experiments of domesti
cating honey-bees and cultivating lac on the unproductive 
trees in agricultural areas, deserve due attention. The 
latter has already proved successful and efforts are being 
made to attract to it the attention of the cultivators. 

It seems to me a remarkably interesting and glorious 
occupation to join one"s own skill and intelligence to 
nature's generous and beneficient agencies and to become 
though in a limited sense, a creator of improved types or 
species both in the vegetable and the animal kingdoms. 

Description and life history of the lac insect and what 
the scientific ·study of the subject means ;-Lac insect 
belongs to that class of insects which have no meta
morphosis but pass through only the egg, larva and 
imago stages. They are herbivorous and not carnivorous. 
We have, therefore, to gain a knowledge of their habits as 
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to where they live, when they may be expected to appear, 
"!hat they live upon, and to investigate the laws of their 
increase and the conditions under which they thrive, the 
sources of adequate supply of their natural food, the en«=
mies of the insects, the attitude of the cultivator towards 
them and such other points. This, I understand, is the 
scientific method of the study of the economic insect lac. 
The newly hatched insect or larva is a minute red or orange 
coloured insect, elliptical in shape, lj40th of an inch in 
length ; males and females cannot be distinguished at 
this stage. The female when about 2i months old, 
is impregnated by the male. She continues to grow in 
size and exudes the lac incrustation for another 2i 
months. The ovary becomes greatly enlarged and is filled 
with a bright red fluid. During the last month of the life, 
eggs are gradually formed about a thousand in eacli female 
from this fluid. This is the colouring matter. White tufts 
protrude irom the female anal and the breathing openings. 
The presence of white tufts is a sign of heallh. The male 
when about 2j months old crawls over the incrustations 
formed by the female. The male larvae as is the case with 
the female after a short period of activity. after first hatch
ing come to rest on the twig and bury their proboseis 
in it. 

The life hiotory differs according to the degrees of 
heat or moisture or both. The insect generally passes 
through two stages in the year, rarely a third. The periods 
at which the young larvae are seen to swarm also vary 
acc01 ding to locality but usually in the first week of July 
and again in December or January. The larvae do not 
all batch out from the eggs at once but continue to emerge 
during the period of a fortnight and this may even extend 
to a month in some localities after they first begin In 

ilppear. Unless larvae c~n lind a suitable spot m ll soft 
~~ 
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sappy part of the twig within a few hours, it dies. It pierces 
through the cortex and buries its proboscis in the tissues 
and comes to rest in this position. Unless it can do so it 
dies •. When-full grown the female and male pair and the 
male dies. When the eggs mature the female dies. 
The larvae issue through the anal orifice or through 
rupture in the skin. The lac now contains much 
smaller amount of colouring matter than before the 
eggs hatch out but the incrustation is never free from 
colouring matter. The insects are propagated from tree to 
tree, through the agency of wond, birds, and other in
sects, since the larvat are- so minutt: and light as to be 
easily blown by a window or carried about through other 
means. The question of pruning the trees is discussed 
by Mr, Lefroy in the Agricultural Journal of India. It is 
to be done to supply proper succulent twigs to the insects 
to feed upon. 

The lac insect is not without its enemies. They Pproag 
mals (birds, squirrels, monkeys), insects,( ants, &c.) are ani
forces {frosts, hails, rain), forest fires and lastly the igno
rant men or thieves. This •ubject is fully dealt with ill 
Mr. Stebbing's monograph. 

Propagation of tht: lac insect and collection of lac are 
discussed fully by Mr. Lefroy, Sir George Watt, Mr. Steb
bing and the previous writers on the subject. The twigs co
vered by lac incrustations are cut off about 15 days or a 
month before the larvae come out. A certain number of 
these branches six inches to a foot in length are tied on to 
unaffected branches of trees, upon which the insect is to be 
propagated. We should assist the sp•·ead of the insects and 
help them to reach easily and in a short time, the places 
where they can get suitable food ; this prevents the larvae 
from dying. 

Next I turn te tile food plants :~This is closely-co .... 
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jlead I have discussed the necessity on the part of the ex· 
perimenter to find out trees fit for each district. 

The present state of the lttdustry in the Bombay Presi· 
dency :-As noted by Mr. Stebbing, Sind supplies a good 
object lesson in respect of introducing the industry and 
shows what the Railways, irrigation, forest, military 
departments, local bodies like the municipalities, local 
boards ami private individuals can do in this respect. 

Lac yielding trees mentioned by Mr. Slebbing:-
1 Acacia Arabica, 2 Acacia Catechu,3 Albizzia Lebbea, 

4 Allizzia Lebbekoides, 5 Albizzia Lucida, 6 Aleurites 
Moluccana, 7 Anona Squamoso, 8 Artocarpus Fintegrifolia, 
9 Baulinia sp., 10 Butea Frondosa, 11 Butea Scandens, 12 
Butea Superba, 13 Cajanus Indicus, 14 Careya Arborca, 
15 Carissa Carandas, 16 Cassia Siamca, 17 Castanopsis sp,, 
18 Celtis Roxburghi, 19 Ceratonia Diligua, 20 Cordia 
Myxa, 21 Croton Aromaticus, 22 Croton Oblongifolius, 
~3 Dalbergia Cultrata, 24 Dalberiga Latefulia, 25 Dalbergia 
Paniculata, 26 Dalbergia Oliveri, 27 Dalbergia Ovata, 28 
Dichrostachys Cinerea, 29 Dipterscarpus Tuberculates, 
30 Dolichandrone Rheedii, 31 Echinocarpus As.amica, 32 
Erioloena Hookeriana, 33 Erythrina Indica, 34 Feronia 
Elephantum, 35 Ficus Alternarine, 36 Ficus Altissima, 37 
Ficus Bepgaleusis, 38 Ficus Caricas, 39 Ficus Comosa, 40 
Ficus Cordi folia, 41 Ficus Cunia, 42 Ficus Elastica, 43 
Ficus Glomerata, 44 Ficus lnfectoria, 45 Ficus Laccifera, 
46 Ficus N ervosa, 47 Ficl.ls Obtusiphol(a, 48. Ficus 
Pa!mata, 4!1 Fi'cus Religiosa, 50 .ficus Rumphii, 51- Ficus 
.Tjakela, 52 Flemingia Congesta, 53 Garuga Pennata, 54 
·Gloc;hidion sp., 65 Grewia J:,.a:vigata, ii6 Grewia Tiljrefolia, 
·57,Jamiicrus .macropoda, 58 Kydia calycina, 59 Lager
\llroenia parviftora, 60 Mallotus philippinensis, 61 1\langi· 
Jer~iniljca, Ji.2 Nepll~Lium Litchi, 63 Odina · Wodier, 64 
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Ougeiiliadal bergioides, 65 Prosopis spicigera, 66 Pantadne 
siamensis, 6 7 Pentacmesuavis, 68 Pterocarpus Marsupium, 
69 Pithicolobium bigeminum, 70 Pithicolobium Dulee, 
71 Pithicolobium saman, 72 Schima Crenata, 73 Schlei
chera tujuga, 74 Shorea Obtusa, 75 Shorea Robusta, ·76 
Shorea siamensis, 77 Shorea Talura, 78 Spatholobus 
Roxburghu, 79 Stercospermum feinbuatum, 80 Streblus 
asper, 81 Tamraiadus indica, 82 Tam aria· gullica, 83 

. Teetona Granclis, 84 Thespesia Carr, 85 Terminalia 
Towentosa, 86 Xylia dolabriformis, 87 Zizyphus Jujuba, 
88 Zizphus xylopyra. 

The chief trees of the Po011a District, on whic/1 lac is 
fouml to grow and which n~ay be experimented upo, are :
Amba, Ain, Sag, Dhaman, Pimpal Palas, Babul, Bor, 
Khair, Erand, Sitaphal, Chinch, Apta, Canchan, Shami, 
Tur, Anjer, Asan, Bhokar, Baku!, Karvand, Kavath, 
Pangara, Phanas, Pimpari, Shirus, Umbar, V ada, Tivas. 

In a list of 88 trees given by Mr. Stebbing only 9 trees 
are mentioned on which lac can be grown in Bombay and 
Sindh. I have, however, named above, more than 27 trees 
to show that there is much room in the Bombay Presi
dency for investigation and experiment. 

The following points should be carefully noted while 
making experiments as pointed out by Mr. Stebbing. 

Distributiotl-The lac insect is widely distributed 
throughout the Indian continent and exists upon a variety 
of different trees -

A peculiarity of this distribution, however, is that where 
as it ftourishes best on one or more particular species of 
trees. in one locality, in a different part of the. continent, 
ir will be found to thrive on other species even thou gil the 
trees upoq which it does best in the ·former area_ .. 1;11ay 
be present in the latter. This anomaly in the life history 
Q{ the pest may be due to two cause:;. ti) .The ~p of a plowt 
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llaries with the amount of moisture in the atmosphere, 
the amount of heat and the nature of heat whether damp 
or dry, to which the insect is subject. Motherlac should 
be only taken from trees of the same species or species 
which have a harder wood than those of the host plants. 
( ii) There may be more than one species, sub-species or 
race of the lac insect present in the country. This point al· 
though of very considerable scientific interest and import
ance has not upto the present received much attention. This 
point will be pursued further in my paper. These two 
conditions, which appear to affect the distribution and 
food of the lac require to be horne in mind when experi· 
ments are made in introducing the insect into localities in 

. which it is at present absent or in the el!.tending culti· 
vation on a large scale. For instance, negative results 
w.:ould probably follow the attempted propagation of 
individual of the lac insect inhabting dry and hot localities 
such as Central India into the humid warm tracts of 
western Bengal and A•am and vice versa. 

Bombay and Si11d.-In Bombay t~e lac induotry "P" 
pears to be confined chiefly to the Panch Mahals. It is 
obtained in small quantities from Dobad and from the 
forests of the neighbouring States of Ali Rajpur, Udepur 
and Deogad Bariya. The chief lac yielding trees are Ficus 
(Pimpal) Religious, Beetiafrondosa (Palas), Zizyphus 
]ujuba (Bor) and Schleichera trijuga (Kusumba). 

2. In Sind lac is found along the Indus and to the 
South of Hyderabad. It does well in both the H yderabad 
and ] urruc . forest Divisions. It grows chiefly on Acacia 
aribica (Babal), but is also found on prosopisspicigera 
(shami), Zizyphusjujuba (Bor), Albizzia Lebleck, Jarami.e 
gallica and Ficus bengaleusis (vad). 

The average annual revenue in Sind for five years from 
U05-U06to 1909-1910,was Rs.l0,850.lnthe four years 
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On Bor, Sirus and Banian, lac is seen mostly along 
roadsides, banks and canals. Bor and Babul yield 71o l5 
shers per tree, Ban ian yields 1 to 2 Maunds, and sirs u 
yields 1 to ll Maunds. 

Injury done by tile lac insect- to .tile trees. In Sind the 
riverine reserves of Babul where there is much moisture ill 
the sub-soil do not suffer to an appreciable extent from 
the depradations of the insect, on the sap and the loppin!! 
of small branches, but probably in regions where the 
rainfall is moderate and forest growth owes its existence 
to rain, the insect pest may affect the trees. Rarely ';~.ncj 
in the case of certain species of trees only are the trees 
killed by the lac insect. 

The above remarks show that trees along the panks 
of rivers and canals and roadside trees in the vicinity of 
small streams are not in danger of being damaged by the 
lac insect. 

The commonest roadside trees of the Poon:! District 
fitfor lac are the Babul, Pinpal, Vad, :lladruk, Pimpri, 
Tamarind (<;:hinch) and Umbar. 

There are trees in cantonment grounds and they can 
be made to yield revenue to the cantonment fund. The 
r.flln!cipalities and Local.Boards own ·trees which· they 
cap utilize for lac propagation. · In Dhulia there are 
Pimpal !rees which yield lac yearly and the Municipality 
collect~ . i.t through Bhils and earns a small income. It 
may t_ake up the work and supply motherlac and inerease 
the produce. The lrees should l>e placed und.er .the 
ch.,.g~ · ol, the Superi(1tendent of t!te GovllrJunent .Mod!tl 
F~rJ.P./. . · . . " .. . .. . . . . . . . . : • 

1 make special men_tion of .three. trees Babul. ·Tur, 
.Ef:!ll'li·. Tucancl !i;ra:nd are perenni<~l·treesin thisdi~trict 
an4 el!Per.irnepts Qll .the$e tr~es deserve setiou& ilttenllon, 
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According to Mr. Stebbing, in Asam the insect lives upon 
Caganus Indicus (Tur) and this fact should be carefuily 
noted. There appears to be every rea~onable hope of a 
large industl'y growing up by the careful cultivation of lac 
upon a plant, which could be grown by short rotations, 
without the risk attendant on its cultivation upon large 
trees, Lac cultivation on Caja.ms l1Jdic11s is said to yield 
tn.ore valuable returns than cotton cultivation. This lac 
can be put on other lac rearing plants. Lac N11rseries are 
to be strongly recommended in Asam and many parts of 
India .. 

Experiments must be made before anything can he 
stated definitely. 

Lac C llllivatioll 011 Bab11l.-The Imperial Entomologist 
Mr. Lefroy observes :-

"A very important plant is the Babul (Acacia arablca) Whlcb in Sind 
bears lac which is o£ great value. There could be a very l.arge extension 
of lac cultivation on this plant which gro\vs freely io very wide areas In 
India. On this tree espec::ially there could be a very large pro.:luction of 
lac on ca11al ba,As, on tDasle la11d and wherever this tree occurs. Its 
potenUalitiea a-. a lac producer are equal to those of 'Ser (Bor)and there it 
immense scope for lands being rendered profitable th.1t are now of litlle 
value except as a. Eource of firewood and grazing for goats. Balmlla' 11 
apparently a distinct species and to start the cultivallon, one must obtain 
the motherlac from Babul. This proposition about species docs not 
stand the test of my experiments an:t will be dealt with separate!)· 1 

Ba.bultac is obtainable in Sind, Rajputana, and the dri:r parts of North 
India and is not known to occur elsewhere." 

(The Agricultural Journal of India, Vol. 4, Part 3 of 
1909, I 

The remarks deserve the attention of every person 
interested in agriculture and the future of lac indo•try. 

Lac insects are to be found in the Poona di•tricl in 
several places. I looked into the Gazetteers of Panch Mahals, 
Nasik, Khandesh, Satara and Poona and found the men· 
lion of the lac insect on a few trees as a natural product, I 
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~ould get no other Government records to irace the poihl. 
I ri the Bombay Presidency the artificial culti'vation of lac is . 
recently commenced at Bassein. In the latest· Bombay 
Administration report sericulture is mentioned but lac is 
conspicuous by its absence. 

The Government nurseries should be so equipped as 
to meet the public demand lor mother-lac. District officers 
can take interest in this matter and induce the wealt~y 

agriculturists in different Talukas and villages where they 
have suitable trees, to propagate lac insects and serve as 
nurseries. In future agricultural shows and demonstra
tions, the lac culture may be given some space so that it 
may come to public notice. At the re~uest of the secretary 
of the Ratnagiri Agricultural Exhibit~n, I sent an essay in 
Marathi, which was read there. 

What the Railway authorities can do in this respect.-In the 
Bombay Presidency alone there are 4318 miles of Railway. 
In the Poona district there are about 200 miles of Railway. 
Some of the trees along the Railway lines are lac pro
ducing trees. What a source of capital is lying idle? They 
have an army of servants. If the lower grades are taught 
the culture of lac insects wh~t a quantity would be grown. 
There are thou~ands of trees with favourable natural condi
tions. The Railways can be their own prodncers of lac. A 
portion of the produce may be allowed to the servants for 
their trouble. They will have an opportunity to learn 
something new, add to their. own earnings and to those of 
their masters, furnish an object lesson over the length and 
breadth of the country in lac culture and promote a useful 
industry. The Railways require sealing W<X which could 
also be manufactured from their own raw materials. If 6g· 
ures as to the total amounts spent on varnish and the seal• 
ing wax lor the Railway administration be obtained as 
also the number of trees along the Railway lines sqjtablc; for 
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lac cultivation ; some preliminary work would be done, 
When a large number of people is employed in the indus· 
try their experiences, will make a substantial addition 
to our present knowledge of the •object. A Government 
Bntlleu and supply of mother-lac with trained super. 
vision for some time will, it may be hoped, achieve 
some practical results. The experiment is worth a trial. 
The spare time, of the Railway servants that is now prac
tically wasted deserves to be utilized in lac cultivation. 

Wflat tile lrrigalio11 Drparlmmt cmr do irr tlris rcspect.-
Like the Railways the irrigation department can do 
much. In the United Provinces the length of the lrriga· 

- lion canals was 15,083 miles in 1911. Interest at nearly 
6 p. c. on the capital was realised. The department 
owns trees valuable for lac culture. Their subordinates 
can be trained to the work. They may be remunerated by 
the share in the produce. Most of the remarks applicable 
to the Railway servants are applicable to these subordi· 
nates also. Both the Railway and Irrigation Departments 
can do the work departmentally or under a contract 
system, or through their subordinates or all the three 
systems can be tried. Contractors may not be found 
fur some years until they know that the experiments 
are working at a profit. Meanwhile statistics mav 
be collected as to the lengths of the canals, the num· 
ber and nature of trees useful for lac culture and th~ 

localities best suited to start the work. Sind has taken 
the lead in this matter. As far as canals are concerned it 
is not a new departure. I do not know if Railways earn 
anything from lac as an additional source of income. 
The Irrigation Department can certainly take up the work 
of lac culture, The length of the canals in this district 
ia not less than two hundred miles. The number of 
trees may possibly be 50,000 or more by the sidts of the 

24 
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canals. Government is seriously thinking of further ex
tending irrigation by canals and the number of trees will 
thus go on increasing. It will therefore b~ desirable to 
have a scheme framed for utilising the trees growing on 
the banks of canals. In Poona at my request a small 
beginning is made. 

What tire Forest Def>arlmerrt call do.-The department 
has the greatest facilities, They are in charge of the 
forests nearly all of which abound with trees suit
able for lac culture. The training of its subordinates 
fils them for this kind of work. It is their legitimate duty to 
increase the produce and revenue from forests, In taking 
charge of the forests, the state undertakes to make them 
pay the most in the light of advanced scientific knowledge: 
Government has in its service specialists and their experi· 
ence and practical suggestions ought to increase the revenue. 
Sir Thomas Wardle has remarked that if the Government 
of India developed sericulture on scientific lines, the silk 
industry ought to be equal to that of the colton mills and 
able to recoup the loss of revenue from opinm. Why 
should not lac also supplement the revenue when artificial 
cultivation of it is extended under Government guidance 
and patronage? It is possible for the Forest Department to 
ascertain the probable number of trees and thus to furnish 
the necessary information as to the trees fit for lac 
cultivation. 

Accordin~ to Mr. Stebbing, "There may be more 
than one species, 5ub-species, or race of the lac insect pre· 
sent in the country. This point although of very consider
able scientific interest and importance, has not up to the 
present received much attention." Mr. Lefroy shares the 
abov'! view. As my experiments throw some light 
on this question, the views of Mr. Lefroy that 
Babul lac is a distinct species are open to reconsidera-
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lion. r.Jy experiments show Babullac inseci to be a sub. 
species of Bor lac or of the same species as Bor and Sita· 
phal and Umber lac. 

After the above discussion, it will be fit to quote Mr. 
Slebbing's inspiring conclusions with Mr, Purun Singh's 
views and then to state my own on the whole subject. 
Mr. Stebbing observes :-

" With the exception of the Central Provinces, the Forest Depart
ment has not realised the immense value or lac as a minor forest product. 
It may be held that lac cultivation is not the work of the forest officer 
and when the cultivation has been taken up in a systematic manner 
throughout the country it may well be that the Forest Department will 
be in a position to make it over to the villagers in the district lands 
outside reserves, to the Native State, and to the private Zamlndar. At 
present bowtver the position has to be faced that the culliruditm of lht 
}rOtluct 011 sclent~lic lines is not luulersi~JIHI. But little advance baa been 
made io the production of the substance since the days of Akabar and the 
daily increasing demand for the rroduct, of which India ia the chief pro
ducer, would seem to necessitate considerably more attr.ntion being ~Jaid 
to its proper collection than has been the case in the past. To this 
end, since it is peculiarly a product of tree cullivations, it would seem 
desirable that ll•e Forest Departmml sl1ould '"'n ib atltllliDII ID morki"g 
o"t lhe b:st methods by which a largely increased and sustained yield 
can be obtained and to cultivate object lessot• croJs alliJfler the com•lry 
with a view to gradually winning the native culilvalor from hia •t pre· 
sent quite inadequate methods of supplying the existing demand. A• 
maUers are now· shaping 1/ure appears to be b1d small Tt4JDII to tl11t~bl 

that fiiOIICY e.~e11ded ill this work 'lflill yieltl fiery large rtl11rns.'' (A 
note on the lac insect by F.P. Stebbing, 1/ol, I, part 8, page 48). 

My conclusions are as follows:-
(1) The present very insignificant revem1e from lac 

as a minor forest produce can be increased by the forest, 
irrigation, and Railway departments of Government on the 
lines suggested by Mr. Stebbiog. 

Forest officers can do this hy working departmentally 
or on contract system. The same applies to the other two 
departments. 

(2) The waste lands in charge of the revenue aulho· 
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rities and 'cantonment lands can also be utilised if dis
trict officers and cantonment authorities take interest in 
the matter. 

(3) · 'lf private persons are persuaded to take to lac 
cultivation, the pecuniary value of lands can be improved 
and it will help to add to the income and prosperity of the 
Rayat as it is not an essential of lac culture that the lac 
insect should be cultivated only in groves of trees or 
forests. The cultivation can equally be carried out on 
scattered trees of the p1 oper species in hedgerows, as well 
as in cultivated land. In this branch, district officers and 
those of the above named departments might come for
ward to guide, persuade and provide object lessons. 
Intelligent and well-to-do land-holders and Inamdars and 
persons of position can help a great deal in this respect. 

{4) That the Native States will not be slow to 
follow the example.. Baroda is already said to be doing 
what is advocated here. It is therefore desirable that.:... 

(a) Government should issue bulletins in all the 
languages, giving practical instructions on the life history 
of the insect, the method of propagation and collection of 
lac to ensure the best results. 

(b) Government should establish lac nurseries, to serve 
object lessons, under the supervision of some energetic 
officer or private individual. 

(c) Lac should be shown in all future agricultural 
·shows and demonstrations. 

,. 

(d) The supply of mother-lac should be sufficient 
.to meet public demand. 

· (e) Information about prices and markets should 
be available to likely sellers of the produce. 

(f) Experiments by private persons should be encuur• 
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aged, those by Government should not be confined to a lew 
trees and the reports and information should be available. 

(g) The bibliography on th: subject should be pub· 
li.hed as a part oi the bulletins fur advanced students. 

(h) Steps should be taken to see that the cultivation 
ollac goes from ignorant hands to persons conversant with 
present scientific methods. 

(i) Samples of twigs of the lac producing trees, with 
drawings and descriptive eKplanations as well as the 
names of the districts where they can be found should be 
prepared. 

U) Prompt and urgent action on the part of Government 
and private persons is needed as the price of lac is rising as 
a result of increasing demand for the product for electrical 
works out of India and for the manufacture of gramophone 
records. I have not lost sight of the fluctuating prices of 
the commodity. In the Bombay Presidency we are having 
a pioneer electric work and let us be prepared to supply 
its want of lac rather than be importers as at present the 
Bombay Presidency is. It is also extensively 'used as a var· 
nish and polish for furniture and metal, as a stiffening 

___.JBateri"al for hats, as an ingredient in lithographic ink 
and as sealing wax and in various other ways. In India, 
lac enters very largely into the agricultural, commercial, 
artistic, manufacturing and domestic operations of the 
people, This is more fully treated in the Agricultural Led· 
ger No. 9 (1910) by Sir George Watt in his" Lac and Lac 
Industries." Let us be our own producers and suppliers of 
raw and manufactured product of l~c and a vast field for 
work and remunerative investment is open before us only if 
we will avail ourselves of the natur~l resources of our coun· 
try, The spirit of the times is co-operation, scientific 
research, application of scientific methods and mass 
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education. Let us apply these to the present question and 
practical results will not be wanting. 

German scientific researches ruined the lac industry 
and what follows will show how Indian research and 
scientific discoveries are again likely to resuscitate the lac 

industry. 
Analysis of the young living larvae of the lac insect 

shows that they contain about half their weight of soluble 
colouring matter.Lac incrustations are not free of all color· 
ing matter after the swarming of the larvae from them 
and to free the seed lac from the dye, washing processes will 
·have to be undertaken under all circumstances. The 
colouring matter has a most baneful effect on shellac, in as· 
much as its presence tends to deteriorate the quality of the 
article. This colouring matter is known to he held very 
tenaciously in the crystalline deposits of the lac grains. 

Mr. Puran Singh's method of refining lac by the aid of 
woodspirit (methyl alcohol) is expected to produce a greater 
and purer yield of shellac from crude lac than hitherto. 
A considerable saving of labour, cost of manufacture and 
obtaining a larger quality of resinous principles are expect
ed to make the lac industry a much more profitable concern 
than it is now. (A note on the manufacture of pure shellac 
by Mr. Puran Singh, ~·.c.s. etc., to be had from Superin
tendent, Government Printing, Calcutta, pnce 8 annas). 

The differences in qualities of lac from different places 
are either due to difference in the food of the insect or may 
possibly originate in the species or sub-species of the insect 
or may be determined by a combination of both these 
circumstances. 

Methyl alcohol extracts from lac its resinous matter 
alone, leaving other ingredients unafJ(cled ; it does not in 
any way injure the structure of the crystalline portion 
of lac resin. The resinous matter of lac consists of several 
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resins having different composition and existing in different 
specimens of lac in varying proportion. The resulting re
fined products obtained from different lacs were all found 
by Mr. Puran Singh to resemble the best shellac of com
·merce in all their chief properties and characteristics, 

If precaution is not taken in collecting lac from 
trees, it is pressed down and becomes co-agulated and 
commands less price than that from which the larvae have 
swarmed out. In the co-agulated lac the mother insects die 
of suffocation and get decomposed in cells, with the result 
that the lac cells get co.agulated into a sur! of ugly ma.'lS, 

Mr. Puran Singh's method will in the opinion of Mr. 
Avasia, Instructor at the Imperial Forest College will not 
only revolutionise the old methods of manufacture of lac 
now followed (described in Sir George Watts' book and 
Puran Singh's note) but confer a great boon on the 
villagers who carry on the lac industry by saving them a 
lot of trouble which they now take in carrying and storing 
the lac. Mr. Puran Singh's method will thus remove the 
groundless prejudice about and superiority of one kind 
of lac over another. Chemical analysis shows that both 
forms of lac can well be used for shellac manufacture. 

The apparatus employed for the extraction of lac with 
wood spirit is not very costly, and can be easily constructed 
anywhere at no great expense. The spirit used is not all 
lost but can be utilized several limes. A low melting point 
secured in lac by the old method is not a necessity for the 
chief industrial purposes to which shellac is put in Europe 
and America. 

Mr. Puran Singh sums up his concl~sions on 
pages 15 to 17 of his note which will amply repay 
perusal. His illustration of the apparatus is instructive. 
The working of it is fully described by him. II is expected 



192 

that the articie refined by the new process will find a 
ready sale, and command higher prices in the market than 
the product obtained by the old method. 

I will quote his words, as he advocates the cultivation 
of lac like Mr. Stebbing, in his note on the lac insect; he 
remarks " It will not I hope, be out of place here to accen
tuate the importance of increasing and improving the 
cultivation of the lac insect and the collection of the 
lac incrustations. Since by the process of lac refining 
pure shellac can be manufactured from all forms 
and varieties of crude lac, and since the lac insect can 
live on a variety of different trees and is found through
out the whole of India, there appears to be no reason 
why its cultivation and propagation on scientific lines 
should not be extended wherever it is possible (Mr. Steb
bing has given a long list of the principa trees on which 
lac can grow). The most important are I Acacia Arabica 
Babul, Kikar), II Butea Frondosa (Dhan, Palas), III 
Cajanus Indicus (Arhar, Jur) Ficus Bengaleuris (Banyan 
(tree), Ficus religiosa (Pimpal) Ficns . I<umphii (Jhuri), 
Schleichera trijugu (Kusam) and IV Zizyphus jujuba lBor). 
(The figures indicate the grades of quality of the lac. 
The rest would go in a lower grade). The methods at 
present used for lac cultivation and collectJon are extremely 
crude, imperfect, and sometimes wasteful, and it is well in 
the interests of the country that prompt steps should be 
taken to improve and increa•e the production of lac," 

Application' of the scientific methods and research in 
all the stages of the industry is the only way to resuscitate 
and expand it and to maintain it in the face of the com
petition of the scientists of the civilised countries. 



BENGAL JUTE AND ITS MANUI•ACTURES. 

BY ANNADA PRASAD GHOSH, ESQ., 
.· -· Colnmcrciallllfclligeuce Departmml, Calculltl, 

If there is any Indian fibre, remarkable for its glo:<s, 
fineness, facility of spinning and at the same time cheap· 
ness, it is jute which now plays an important part in the 
textile industry of the world. 

Jute is chie6y grown in almost all the districts of 
Bengal. The principal jute-growing districts are Dacca, 
Naraingunj, Faridpur, Backergunj, Hugli, Bogra,Julpai· 
guri, Mymensing, Rungpur, Rajshai, Purnea, Tipperah, 
Pabna and Dinajpur. In Assam it is cultivated in Goal· 
para only, The area under jute cultivation in India i& 
about 3 million acres. 

Jute can be fairly cultivated on such soils as are loamy, 
rich in clay and sand. A hot and wet climate with too 
much rain in May and June is most suitable to the jllle 
crop. 

Silt deposits and cow-dung are good manures for jute. 
For jute cultivation the preparation of the soil begins 

in December when the field is ploughed and cross-plough· 
ed ; ploughings are made five to six times, the clods are 
pulverised and the soil levelled, The sowing of seeds 
hegins by the end of March and extends to the end of 
May. The quantity of seeds required for one bigha of 
land is li seers. The ordinary harvest time commences 
in the beginning of July and extends to the end of October. 
After the plants have been cut down and branching .:op~ 
lopped off they are left in the field for 2 or 3 days for the 
falling off of the lea,•es. The stalks are then gathered. and 
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tied into bundles. The bundles are afterwards carried off 
lnd submerged in stagnant pools. The bundles are made 
to sink by placing on them clods, bricks and pieces of 
wood. This period of decomposition of jute plant in water 
is generally 15 days, after which the labourer goes dow~ 
about knee-deep in water and begins removing the fibres 
from end to end of the stems, without breaking either stem 
!)r fibre. 

As soon as a handful has been collected, he washes 
it off by dashing it £epeatedly against the surface ol lhe 
water. Then, water is wrung out of the fibres and after
wards small bundles of this fibre are suspended on ropes 
tied to posts to dry in the sun. The different varieties are 
classed as "Good," " Medium" and" Ordinary" according 
to their qualities. The average yield per bigha may be 
estimated at 5 maunds which at the rate of Rs. 6 per 
maund may fetch as much as Rs. 30. The average cost 
per bigha being about ten, the net profit to the grower 
comes to Rs. 20 per bigha. 

Jute plant is an economic product of great value. Its 
raw leaves are eaten as potherb and dry leaves as an al· 
terative and febrifuge medicine. The stems after the ex
traction of the fibre may be used for making gun powder 
charcoal. The fibre gives us the following manufactured 
articles of much usefulness:-(1) gunny bags, (2) gunny 
cloths, (3) strings, ropes and cords, (4) nets, (5) net-like bags, 
(6) strips of cloth for tying bales of cotton etc, (7) cradles 
lor children, (8) 8oor-cloths, (9) painters' brushes and those 
for white washing, (10) false hairs for actors and actresses, 
(lll muzzles for cattle, (12) sikas for holding kitchen pots 
ltc. Jute is also interwoven with silk, linen and woollen 
threads into cheap cloths. 

Jute manufactures of Bengal possess a respectable anti· 
quity. Trade in gunnies, ropes and twist has ever been a signi-
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&cant part of the Bengal peasant's work, Go to any peasant' 
hut and you will lind a few bundles of jute hanging from : 
rafter in the thatched roof of the verandah which tb 
peasant twists either by means of a reel called a dllero 
(native name) or by the takw (native name of the tool 
into twine of various thickness intended for the handloon 
gunnies or other domestic purposes. Hugly, Dacca 
Rungpur, Murshidabad, Maida, Dinajpur, Jalpaiguri aro 
the principal centres of the handloom jute industry. The 
economic value of jute fibre was quite unknown to Europe 
before 1828 when the term "J ule'' appeared for the first tim• 
in the Customs Trade l~eturns and it was in that year tha 
36i cwt. of jute were sent to Europe. But its economic 
value was not appreciated lill1~32 when an enterprisin! 
Dundee manufacturer successfully demonstrated that the 
fibre might be used as a substitute for hemp. With lhi• 
successful experiment a new indu•try was stalled ir 
Europe to the greatest advantage of the commercial world 
Good many mills spranj! up in Dundee for the manufac· 
lure of ropes and gunnies for the export trade in grain, 
The result was that the importation of cheap gunnie: 
from power looms checked the indigenous industry 
of Bengal and Bengal pea•ants shortly found it more 
profitable to supply good fibres to feed Dundee mill• 
than to devote their time and energy to the hand-made 
manufactures. In India, however, no machinery was 
established till 1854 when Mr. Ackland, a rich owner of 
coffee plantations in Ceylon first established the" Rishra 
yarn mills" near Serampur. Then followed Baranagore Jute 
mills and others. The mills in Bengal are mostly in every 
direction around Calcutta. There are gond many factories 
in the northern pari of the city for the baling of raw· jute.
Before l conclude, 1 quote two sets of figures-one for 
1881-82 and the other for lU!0-11 to show clearly how 
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the volume: of export trade in jute (raw,): gunny bags and' 
gunny. cloth has wonderfully ·expanded in the course of 
tlie last thirty years. 

Exports from Bengal and Eastern Bengal to foreign 
countries. 

In H!81-82 
& In 1910-11 

Jute raw 
cwts. 

7,510,081 
. 12,671,251 

Gunny bags 
No. 

41,315,100 
359,184,557 

Gunny cloth 
yds. 
975,111 

95Jo,318,177 

REQUISITES OF INDIAN PRODUCTION. 

By. PROFESSOR J N S • • AMADDAR1 B.A., F,R.E.S., F.R.H.s., 

M.R.S.A, 

Hazaribagll. 

India is essentially an agricultural country. Agriculture 
is and must remain the most important of all her industries. ~0 
per cenl of India's people depend exclusively on agriculture 
and in one way or other the remainder has also a great con· 
nection with it (1). As the Editor of the Imperial Gazetteer 
rightly observes "The predominating· feature of agricnlture 
in India is that it gives occupation, directly or indirectly, to 
an immense majority of the population of the country. The 
census returus show that in British provinces the proportion 
of the total population directly engaged in agriculture was 
62 % in 1891 and 68 % in 1901, the corresponding ligures 

(1) Sir D. M. Hamilton speaking at the Benares Confer:ence observ
ed :- " At a time Uke the present, when the public gaze is so fixed upon 
Swadesbi manufacturing industries, tbe all-Important fact is apt to be 
lost si~ht of that Swadeshi manufactures are aimost entirely dependent 
for tbeir success on the success or agl'iculture. That tbis is so will at once 
be apparent when it is realised that the manufacture of Swadesbi piece· 
&oods can only be successfully established when it has been found pas· 
sible to grow suitable cotton and that when the growing and manu· 
factoring problems have been solved1 the question of markets .will be 
fo~nd also to depend on agricult11re for the simple teason that the great 
market for piece-goods is the agricultural population and tke more 
ftourishing'the population is. the more can it aftord to ~pend on manu-· 
facture•.•• 
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1ot Native. States in those years being 57 and ·60 ~~-" •fte then 
goes on to say ~bat ·out of 287,000,000, populatiott in 1891, 
17o,QOO,OOO, and out of 294,000,000 in 1901, 196,000,000,·werc 
directly dependent upon agriculture proper and cattle· 
rearing. 

Number of persons 
subsisting on. !British lndia.INativeStates.i Total. 

Provisio11 a11d care of arlimals, 

Stock-breeding & dealing ... 2,745,486 1,169,183 S,904,R60 
'!":aining and care of animals .•. 67,0S8 14,90! 71,962 -----Total ... 2,802,6U 1,174,087 8,976,681 

AgricrdtflrC . 

.Landholders and tenants •.. l:l2,727,9i2 29,956,276 152,684,218 
Agricultural labourers S0,8J0,064 s,ous,7n 86,40M,8aH 
Growers of special products .•. 1,783,660 f'H,960 2,6!18,6:!0 
Agricultural training and super-

vision ... 806,269 II3,75G 920,0:.!6 ------
rota! •. 166,677,960 86,013,766 191,691,781 ---

Grand Total •.. 168,480,609 S7,187,80S J 195, 668,862 

In fact 9/10ths of the rural population depend on agri· 
cultur" and there has been even an increase of it as will be 
seen from the following statement :-

Cattle-breeders} an increase of 831 000 bet. 1891 and 1UOI. 
and attendants, ' 
Landowners and tenants ••• 2,753,000 
Labourers 16,786,000 
Growers of special products... 867,000 
Supervisors of estates • .. 100,000 

Total... 20,287,000 

An Industrial Revolution is happening all throughout our 
iand, but before success can be attained in that sphere, it is 
thoroughly indispensable that onr ·prime industry. should be 
placed on a· sounder foundation. If is admitted even by the 
extreme protetlionists that agriculture must reach a high 
state of developm.,nt, loefore manufactures can be brought to 
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develop (1). I, for myself, venture to think that the more wt!l 
take stock of our requisites of production, and think over them, 
the better for our country. 

Let us first take LAND. 
In India, there is plenty of land and the soil is pro· 

verbially · and ·wonderfully productive. The ·Law of 
"Diminishing Return" is operating and will operate, resulting 
in the gradual cultivation of tbe " very poorest description of 
the soil", still there is enough of land lying waste which can 
be profitably brought under cultivation. Sir John Strachey 
writing some 16 years ago, observed " Exclusive of Bengal 
lor which there are no statistics, there are said to be in India 
some 80,000,000 acres of unoccupied land fit for cultivation 
-an area exceeding that of the United Kingdom." (2). The 
aspect of affairs, as judged from the latest available statistics 
stands thus .- · 

Classification of Areas (in square miles) 1903·04. 

Provinces. I 
CuiiJY-

Net !! ]: Total able or 
Total cropped n .,... Clurrent oc:cupi· other 
area. I area. :i 0 allow. ed area, than 

I ~ Z faiiO\V • 

Madras ••• 1,01,1091 f-2,147 19,766! 20,772 9,056 61,703 8,868 
Bombay ••• i,l5,38S f2,661 18,828! 30,369 11,64:0 60,206 12,486 
Bengal ••• 1,52,403, 76,454 8,210 37,746 10,673 87,027 19,470 
United Prov. l,OS,97li 66,799 l41f821 18,556 8

1
206 &9,005 16,9~8 

Punjab ••• 8U,270: 98,924 o,n2 12,999 3,805 42,729 28,130 
Surma ••• lt62,&30i 19,679 18,6:26 8:!,808 4,934 :.t.f,GU 86,·UW 
c. P. a: Bcrar. 96,7101 38,611 20,965 8,266 6,131 48174-2 23t'1•t:7 
Assam ••• 28,89t~ 7,780 3,778 8,148 1,980 9 no 12,268 
lo'ronlier ... 13,280\ 9,638 627 61682 602 c;24.0 2,981 

Total 
--1--1---- 1-· 

... ~!3,25,648 67,SS2 8182,976 -----

8168,60019,2016481,04,088 2,10,186 67,392 3,82,975 16,136 

--~~~~~~~~~~~~--:~--~---{!) A~ I sa1d ... the Swat Conference, "It •s sa1d that H1story rc· 
peats itsclC. ln England, the era of Arkwright, Crompton, Hargreaves 
\\aS preceda:l by tbe era of a.e;riculture. And, therefore, iC the real re· 
generation of India must come; history should r:peat itself het:e al:io 
and the great industrial activity wbich is being marked throughout th~ 
country must be preceded by agricultural activity... !Vide Report of 
tbe Sural Jn~ustrial Cenferenco, Page 836 ff.) 

121 Sir John strachey's India, Page 806. '· 
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(This table excludes feudatory and tributary states and 
areas for which no returns are available.) 

Cultivation in India is hampered by many causes, notably 
among them want of rainfall-a defect which we cannot 
altogether avoid, though we can minimise its effects. Rainfall 
in India is a very uncertain factor. Some parts of this "vast 
Continent" suffer from .excessive, while other parts from 
deficient rainfall. To avoid this, we should have more and 
more of irrigation. A Government authority ri~htly observes 
"without artificial irrigation, large areas in India would be 
permanently \Yasted, or could be cultivated only in years of 
exceptionally favorable rainfall." (I) 

The Indian Famine Commissioners speaking of the value 
of the Irrigation works of the North· We• tern Provinces thus 
said :-"Up to the end of 1877·78, the capital outlay on 
completed canals had been £ 484,000. The area irrigated in 
that year was 1,461,000 acres, the value of the crops raised 
was estimated at £6,020,000. Hall the irrigated area was 
occupied by autumn crops, which, l:.ut for irrigation, must 
have been wholly lost, and it may be safely said that 

{1) As the Editor or the Imperial Gazetteer o'>serves .. India containt 
farge trach, such as the deserts of Sind and the SouU•·Wetttrn Punjab 
which are practically rainles!l and in which cultivation without irrigation 
is impor~sible. There are others, such as the Deccaa plateau, where 
cultivation is exceedingly precarious, owing to the great irregularity of 
the rainfall and the long Intervals during which crors may be expO!Ied 
to the fierce heal of the sun and to dry and scorching \t'inds. Jn other 
more favored tracts, such a1 the Himalayan aubmontane district a seri
ous failure or the rain£ all is seldom or never known, yet also irrigation 
works are of the greatest value In improvin,e the out-turn of the crops, 
Lastly, tbere are districts which ordinarily receive so copioua a rain£ all 
that rice is almost tbe only crop grown : but fer this, wat~ iS required 
at certain critical periods when there may be a break in the rains and a 
roll harvest can only be secured by Irrigation. Jo general, il may be 
said that the security of the harvtsl depends on the esislence or some 
form of irrigation, in almost all parts or India," I quote lhit almnat, U 
not almost a hacknied, passage, just to show how Government offiura 
look on this quc:Aiion and how, a• I hn·e endeavoured to prove, Govern
ment does not act in the way. 
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·the wealth of these Provinces was ·consequently'·iocreased by 
£8,0001000 ; so that three-fourths of the entire first cost of 
,the works was thus repaid to the country in that single year. 
!.'! 1891·92, the area irrigated by canals in the N. W. Pro
.vinces exce_eded 2,~00D,OOO acres." 

Sir Henry Cunningham in his "British India and its 
Rulers" thus writes of Punjab: "During the droughts o£1877· 
78, the benefits were extended to l,SSS,OOO acres, the greater 
portion of which would, but for canal irrigation, have been 
absolutely barren." During this period, the land irrigated by 
the two principal canals produced food grains to the amount 
of 800,000 tons, worth £2,000,000 sterling, and enough to 
keep 18,00,000 people for a year ; while the non-food crops
sugar, dyes, spice, etc.-were reckoned to be worth another 
£1,000,000. In other words, the value of the crops saved 
by the two canals in a single season was 'more than equal to 
the entire cost 52,260,000 of the completed system." • 

Thus said Sir Richard Cunningham, and commenting on 
it, another authority, no less than Sir John Strachey, observed 
"The benefits described by Sir Henry Cunningham have 
become far greater since this passage was written." Re· 
!erring to the Sirhind Canal, Sir .John observes that it is 
capable of discharging 6,000 cubic feet of water per second; 
the length of its main chan net is 540 miles ; and it can irri,ate 
1,200,000 acres. "Its cost has exceeded Rs. 4,580,000 and the 
direct returns to the State in 1890·91 amounted to about 
4·6 % on the Capital expended,"-wbich considering the 
_Government rate of interest 8! seems to be a good return. 

The Irrigation Commission of1901·8 estimated the total 
area ordinarily irrigated in British India from all sources as 

tl) •'Exdudir.g the large areas directly watered by river floods 
there are many-thousand acres which though directly irrigated in the 
ordinary sense, are artificial1y saturated by rain \Vater bcld-ap within 
field embankments." (Imperial Gazetteer.) 
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below, the total cultivated· area being taken at 226,000,000 
acres:-

Sources of Irrigation. State Private Total.· works. works • . .. . . 

Acres. Acres. Acres. ·' Acres. 
Wells ... 12,895,000 12,895,00() 
Canals ... ·15, 644,000 1,285,000 16,879,00() 
Tanks ... 29,44,000 5,194,000 '8,188,000 
Other source& ~ .. 6,184,000 6,184,000 

Total ... 18,588,000 25,510,000 44,098,000 

. The aggregate capital outlay to the end of 1902·8, on 
Major and Minor works together, amounted to nearly 48 
crores, and the area irrigated from them ln. that year was 
about 14,000,000 acres. The annual value of the crops raised 
by the works for which capital accounts are kept is estimated 
in 40 crores, or about 88 p. c. of the capital outlay thereon. 
The Irrigation Commission of 1901·8 observed that "the 
1\fajor irrigation works constructed by the state have been 
'on the whole so profitable, that the surplus revenue, after 
meeting all interest charges on the capital outlay, now eX· 

· cCeds a crore of rupees a year.'' 
· · Taking all these things: into consideration, we are led to 

'think that more money should be employed for purposes of 
irri~aiioli than what is being done. Railways, as is urged, are 
useful in times of' scarcity and famine, but undoubtedly 
prevention 'is better than cure. But during all these years, 
ibe capilai outlay on irrigation comes to 46 crorea aa 
against 846 crores incurred on railways, although the return 
from irrigation is an average of 4·6 p.c., as against 1·05 p.c: 
from State Railways. · • 

·We have taken a lot of time on this topic-no doubt a 
very important one. We shall therefore content ciurselve$ 
)Yith noticing only.2 more points on ttie questio~ o£Land. Of 
.the&e the first is the fact that in India, holdings are small 
and thus agriculture bas. to. be carried on a· ·•mall scale. 

26 
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Production on a large scale which has its advantages. cannot 
be resorted to. This, however, cannot be remedied or. avoid· 
ed. Fro"l time im"lemorial the laws of succession have 
done this.'(6) · 

Passing over other .,;inor points we tu~n to the. se!=On\1 
re9uisite of production, namely:-

LABOUR. 

Up to the present, Dr. Voelcker is considered as the 
• authority on matters relating to Indian,Agriculture and akin 
·matters. As is well-known, the learned Doctor was appointed 
in 1889, to investigate the subject of Indian Agriculture and 
to report on the measures that might be adopted for its. im· 
provement. Dr. Voelcker spent over a year in India, devoting 
himself to practical and scientific enquiries and the result of 
his labours is the " Report on the Improvement of Indian 
Agriculture. '' Dr. Voelcker observes" At his best, the Indian 
ryot or cultivator is quite as good as, and in some respects the 
superior of, the average British farmer, while at his worst, 
It can only be said that this state is brought about largely by 
an absence of facilities for improvement which .is probably 
unequalled in any other country ; and that the ryot will 
struggle on patiently and uncomplainingly in the face of 
difficulties in a way that no one else could. " And again 
11 Taking the ordinary arts of husbandry, nowhere would one 

• • 
find better instances of keeping land scrupulously clear from 
weeds, ofingenuity in the device of water-raising appliances, 
of knowledge of soils and their capabilities, as well as of the 

(6) uJn considering the possibility of agdcultural improvement in 
this sense, it is essential to bear in mind the economic state of the 
country, which determines, in the most rigid way, the limitaUons of 
effective action. The country is one of small holdings and high intereslj 
the cultivator himself has litUe or no capital, and the rate of interest is 
prohibitive. There is no use in trying to convert small holdings into 
large ones; such a change would run contrary to the social organisation 
of the people, and would probably not increase income on the whole: we 
most therefore make the best of our small holdings.•• (Beuares. Indus
trial Con!ereace : Mr. Morelalld"a Paper.) 
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exact time to sow and to reap, as. one would in Indian Agrl• 
culture and Ibis not at its best alone, but at its ordinary level. 
It is wonderful too bow much is known of rotation, the system 
of mixed crops, and of fallowing. I have never seen a more 
perfect picture of careful cultivation, combined with hard 
labour, perseverance, and fertility of resource, than I hawe 
seen at many of the halting places in my tour. " (7). 

D<. Voelcker in fact, gives a very good certificate to our 
Indian cultivator. What is true of the Indian ryot or culli· 
valor, is to a certain extent true of the general mass of Indian 
labourers. They have the knack of acquiring skill and learn 
the art oi foreigners. It also seems to be cheap and abun· 
danl But in spite of its seeming abundance and cheapness, 
Indian labour is inefficient and dear in the long run. Our 
labourers are on the whole ignorant and generally nnenter· 
prising. They are also careless and we have also to 6gb! 
with his " poor physique and hence poor outturn." Over 
and above all these, Indian labour is altogether immo
bile. In some Faris it is over-congested, in others is 
not at all available. Very great inducement is necessary 
to coax them from a congestecl area " half-starving 
through insufficient employment" to another where it can 
have plenqr of food. The rate of wages in different parts of 
India and Burma varies from 2 to 15, in round nnmbers. In 
Bengal, it is at an average 6, Assam 8, Agra 8, Oudh ll, Punjab 
7, Madra& 4, Bombay 7, Centr•l Provinces 41 and Burma 16. 
This for an ordinary labourer. For a skilled labourer, say, a 
mason, carpenter, or blacksmith, it varies from 8 to 82, in 
round numbers. In Bengal the average is 11 to lb, Assam 18 
to ~2, Agra 8 to 10, Oudh 6 to 7, Punjab 18 to 20, Madras 18 
to 16, Bombay 17 to 22, Central Provinces 12 to I 8, and 

(1) Sir fohn Strachey whom we have several times quoted also writet 
•The A&ricafl:ura1 cla11es are certainly allt inferior in intellizcace. to the 
peasaota of many ci the countries ol Earope" (India: Its Administration 
.rurProsr..S. Page avs.r · · -----



~nrina i7 to 82. The ·minimum is therefore 6 to 1 in ·6udh 
.lnd·-tne·mai<imum is 21"to S2ln Burma. . ' 
' ,. ·Earnest endeavours ·should,- tlierefore; :be made·c:to 
"tap'' labour from congested ·districts and so lOJig ·as 
this dbes'• not take place, this di'verse . rate inust prevail. 
Mr: Foiey; ~n able officer who was· deputed ·by Gov'eri..i 
ment to <inquire into these: affairs, thus opined: "'!'here· 
would still seem an enormous .reserve of labour in the 

• ~ - • • • • . .• • . • • • • .• •••• • • • • ,_j 

congested districts of the United Provinces .to draw. upon; 
an<\ there need be no apprehension at presentthat the supply 
is.likely _to b~ .exhausted." A brother officer of Mr. Foley, Mr. 
Freemantl!'; concurred· in this view. As Khan Bahadur Bezoni 
Dadabhoy ~ehta of lhe N agpore Empress Mills once wrote, 
"Tber!' )Mould seem to be no room for doubt, that. tliere are 
immense potentialities for a plentiful supply of comparatively 
cheap labour in numerous congested areas. Only,_ it needs 
sustained and organised efforts to coax ii to leave the,· ·pa,ter~ 
nal home where it half. starves,- and 'migrate to industrial 
ce~tres affording mor~ lucrative purs~its." · .. 

·.:· Climatic conditions also require 'that labo.ur ~hould J:>e 
mobile. · Bengalee and Madrasee labou(ers suffer- as they do 
from great heat and great damp,-extremes of. climate-,liaon 
lose their strength and it is but indispensable that. :we. shall' 
draw labour from the hardworking labourers .of :the Upper. 
Pro.vinCes. . . . . . . . . .,_ . ' 

; Over-and above all the disadvantages mentioned above; we 
have to deal with uneducated labour. The·. agitation for free 
and -Compulsory primary Education is ·a. move in the, right; 
direction."- The· efforts· of all our .leading_ men·. are:. being 
directed to' this Question.(SJ. . . . _ : ' .-.. 

· •LasUy;.there i.-the great want oL capital,-·.whicli takes 
us t&-11>&41tird requisite of Productioo,-CAPITAL-and.. .the 
question Iegarding-the. indebtedness of ~he .lndi;ln cultivator, 
want or ,,._the~. the shyness of indigc;no~: c.q;ital. ~;.p ~be 
often-discussed Question of the Utility of ·Foreign capital, ~ 

(Bl Vide Madero Reyiew1 March 1911. ..... ' ... ~- . 
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CAPITAL. 

Mr.' Moreland, the Director of Agriculture and Land 
Records, U. P. in his able and well-written paper "The 
present position of the agricultural industry of the United 
Provinces", which he submitted to the First lndi~n Industrial 
Conference at Benares, thus observed :-

"The provision of cheap capital is very much the most 
important agricultural ionprovement that can be suggested, 
simply because it is the condition precedent of improvements 
of other kinds. Go among the cultivators themselves, and ask 
each man what it is that he wants in order to make a larger 
income out of his holding. You will lind that nearly every 
answer is a request for capital in some form or other. One 
man wants a well, but cannot afford to make it : he wants 
capital. Another man wants more or stronger cattle : be 
wants the capital to buy them. Another wants to hold his 
produce till the harvest-glut in the market is over : capital is 
again what he needs. Another would grow wheat instead of 
gram, if he could affor1 the seed : another would grow 
sugarcane, if he could pay for the labour needed: another 
would grow potatoes, if he could get the manure : All alike are 
tied down by the want of capital which compels them to 
make an inadequate use of their holdings." 

What is true of the poor, heavily-indebted cultivator is 
true of all in some form or other. The passing of the Co
operative Credit Societies Act, its smooth working and pro
gress, and the growth of C.C.S. all over India-all are tending 
to relieve the poor debtors. But what about tho capital for 
the big industries ? 

There is enough of capital in India, but it is at the same 
~me too shy. One former Viceroy of India estimated that 
>or boarded wealth is £o5,000,000, i. e., 825 crores. As an 
1ble writer very forcibly puts it" Much of it is locked up 
n the state jewels in our Native States, a considerable part 
n the people's ornaments, and only a small residue at the 
>est is available for purposes of industrial development." 
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Of the 105 crores of rupees invested in Government securi
ties, 55 crores belong exclusively to the, Indians. There is 
a deposit of 15 crores of rupees in the Savings Banks of 
which IS crores are our own. We must coax this hoarded 
wealth to come out of its sockets and have it employed in 
our industries. 

The citizens of Bombay are setting a splendid example 
to their brothers in other parts of India. But, it is undoubt· 
edly a pity that this example is very little followed. Else
where in India, as Mr. O'Connor aptly points out, "the 
amount of capital invested in industrial undertaking by the 
Indian community is almost, in comparison with Bombay, 
non-existent," Of course, a change is taking place, though 
very very slowly, and indigenous capital is being gradually 
employed. At the same time I am definitely of opinion, that 
Government should resort to some measures which would 
make investing more secure. Before we hasten to say, that 
the more and more coming out of indigenous capital, is due 
to the examples taught by our foreign capitalists, we may add 
that excepting the cotton industry, which is genenlly in 
our hands, and where Indian capital is employed, lhe other 
so called 11 indigenous industries'' are not at all indigenous in 
any sense. These are financed by foreign capitalists o.nd the 
agency is also foreign. We get only the wages of our 
labourers. 

The followingS tables show the amounts of European 
capital and Indian capital invested in India, in various 
industries. 
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A 

(EXCLUSIVELY UNDER EUROPEANS) 

I \
No. o! per· -

I nllrusties, &c. CapitaL sons em· Annual production. 
--·----.- ploved. 

Railways 480 crores 
Tramways, &c. S! crores. 
Jute Mills 16 crores 
Gold-Mining 4·88 
Woollen Mills 44! lakhs 

6·15lakhs 81,500 miles open. 

!•92 lakhs 
£·217 Million. 

8511 S! million lbs (worth 
Rs. 44 lakhs). 

Paper Mills 
Breweries 

58·8-4959 
26 lakhs 

67 million (Worth Rs. 75 lakhs) 
lb 1668-5 <! million gallons of 

beer). 

B 
(MAINLY UNDER INDIANS) 

Industries, &c. I Capital /No.of persons employed. 

rc;;oti>to;;;o;--o;Mr;ii'"Js;------';2o,U;;j-,c::ro=:r::es::---- 236
1
000. 

Ice Factories 16 Jakhs 
Colton Presses Stahstics not available 
Jute Presses Do 
Printing Presses Do 

c 

76,000. 
27,000, 
16,600. 

(MAINLY UNDER INDIANS) 

lndustrict Capital 
\
Persons em- Annual pro·l Value 

ployed. duction. 

Coal Mining. 6f cro"'re'"'s--',11=·291akbs ll2,76mil. 6 croret. 
Petroleum ... 

1

177 mil. gal. I crore. 
Tea U crorea £i million! 247t mil. 
Ten Exchange Banks 38 crorea ••• • •• 
Three Presidency and ••• 

18 J. s. Banlu. 9f crorea ... 
Rice Mills 11·94 crorea 
Saw & timber Mills 811akha 
Flour Mills 68 laJr:hs 
Sagar Factories 1·25 crores 
lron &: Brass Found-

ries 
Indigo Factories 

21,400 
8800 

r-:.::0. -
j::.,l~'· 

-------~--~----~--~---
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Prof. Kale speaking of 11 our serfdom" to foreign capita, 
and to foreign enterprise analyses the state of certain indus
tries. He says" Take the Tea industry, for example. The 
total area under cultivation increased from 540,b33 crores in 
1907 to 548, 127 acres in 1908 and the total number of plan
tations from 5811 to 5889. The total production of tea was 
some 247 million pounds, of which about 284 millions valued 
at 10·89 crores of rupees was exported ; which seems. to be 
the highest figure on record. The . industry employed more 
than 6 lakhs of laborers, being an increase of thirty thousand 
over the previous year. The capital of the Joint Stock Com· 
panies engaged in the production of tea amounts to nearly 24 
crores, vi:., companies registered in India Rs. 8·86 crores, com· 
panies registered in London, Rs. 20·22 crores. Now here 
is an important industry carried in India, employing 
6 lakhs of men and with a capital of 24 crores, an 
Industry bigger than even the Cotton Industry. But 
the most remarkable thing about it is, that it is almost wholly 
controlled by Europeans and nearly 88 per cenl of its capital 
comes from companies registered in London. There were 
i.n 1907-08, some 50 Jute mills in India employing 188,000 
persons. The paid up capital of 49 of these was £8,664,000. In 
1908·9, the exports of raw-jute were estimated at about 20 
crores of rupees, while jute manufactures were exported to 
the value of 15! crores. The whole of this important 
industry is in the hands of Non-Indians. The same remark 
applies to the output of Indian minerals the total value of 
which raised during 1908 was returned as .£7,828,745 against 
£7,079,708 in 1907, an increa•e of10 per cenl" 

Indeed as the Gaekwar so forcibly put forward "We 
are being fed and clothed, div~rted and entertained, lighted 
and washed, warmed and comforted, carried and housed, by 
the foreign artisan." (9). Even the " Statesman and Friend of 

(9) Sir Vith:ildas Tbackersay characteristically observed 11 When 
we)urn to the petroleum indostry in Bu~~. the eold asines of_Mysore: 
the coal mines of Bengal, the tea and jute industries, the carrying trade 
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India " in one of its issues dated February 19; 1903, speak· 
ing of the mining industry and its development by English 
capital opined not merely the children of the soil 
must be C'ontent for the time being with the hired labourer's 
share of the wealth extracted, but that the exportation by the 
remainder, involves a loss which can never be repaired. 
Though the blame, as the " Statesman" went on to say, largely 
rests with us, Englishmen could well understand tlie jealousy 
with which the people of the country regard the exhaustion, 
mainly lor the benefit of the foreign capitalis~ of wealth which 
can never, as in the case of agriculture, be reproduced. "It is 
in truth no mere foolish delusion, but an unquestionable eco
nomic truth, that every ounce of gold that leaves the country, so 
far as it is represented by no economic return, and a large 
percentage of the gold extracted by foreign capital which is 
represented by no such foreign return, implies perennial loss." 

The "Statesman" while agreeing that the people of 
the country reap no benefit whatever from the em
ployment of foreign capital, in the exploitation of Indian 
resources, goes on to observe that out of a greater or smaller 
share (quota) of the value of the mineral wealth extracted, 
people get only wages and royalties. But, undoubtedly the 
price paid is much too great£ or the advantages accruing from 
them to the country. 

This same view is held by Sir Thomas Holland, for some
lime, the Director-General of Geological Survery to the India 
Governmenl Referring to the Petroleum industry and the 
petroleum fields of Burma, Sir Thomas observed " The one 
regrettable feature is the fact that the capital required to 
drill the deep wells bas been raised in Europe and the 
frofits consequently have left the country. In the petroleum 
mdustry, as in so many other enterprises of the kind, India 
will continue to pay an unnecessary and undesirable tax as 

by sea and the financing of oar vast foreign trade by foreign Bankt we 
come upon a less favorable aspect or the qunlion of the investment of 
forei~:n capital." 

27 
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long as those in the country who possess money will not risk 
their reserve fund in industrial purposes." 

The closing words of Sir Holland in the above-quofed 
passage deserve more than a passing notice. We must have 
foreign capital, so long as we do not get indigenous capital, so 
long as Sir Holland aptly puts "as those in the country who 
possess money will not risk their reserve fund in industrial 
purposes." Japan and Canada are resorting to foreign capital 
to better their industries. Although there is some difference 
between India and the two countries just mentioned, still we 
can follow suit and have as much of foreign capital, though we 
must take care that we do not pay for more than other nations. 
Of course, it would have been, to a certain extent, bet
ter for the nation, if our minerals had remained unexploited 
for years and years, and th"n developed for by the " newly 
awakened and highly · trained nativ~ industrialists of the 
future, " but no one can deny the great educative influence 
of foreign capital on us, which is day by day coaxing our 
hoarded wealth to come out aud taking all things into consi
deration, it would be foolish not to take recourse to foreign 
capitaL (10). 

We have tried to discuss in this unusually long paper, 
the S requisites of Indian production. With the spread of 
primary education, the establishment of more and more of co
operative credit societies and of indigenous banks, the supply 
of cheap capital and the extension of irrigation works, 
and the honest efforts of the people with the hearty co-oper
ation of the benign Government, there is still much we can 
expect to achieve. With a firm faith and reliance on "the 
immutability of the principles of justice and righteousness," 
let us work for the amelioration of our people and the salva-

110) "A hundred million pounds sterling so borrowed from the 
foreign capitalist on easy terms and judicially laid out, would not only 
be the means of enabling us to start numerous industria 1 enterprises on 
the DC\\'er lines but also of effectlnl{ a vast amellnralive change in the 
economic life of the people so as to send light and hope, comfort and 
Joy, in thousands of cheerful homes in a way of which we could have 
at present but a dim idea." 
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lion of our•country. And let us always, ever and anon-rement· 
ber the immortal lines of the great BHAGBADGITA. 

" Karmanye badhikarastey ma laleshu kadachana, 
"Ma karmafallahethur bhurmatay sangostwa karmani." 

OIL-PRESSING IN THE BOMBAY PRESIDENCY 

BY DR. H. H. MANN, D. Sc., 

Prilzcipal, Agricultural College, Poo11a. 

The amount of oil-seeds produced and either pressed 
in or exported from the Bombay Presidency is enormous, 
as is indicated by the following figures of area under 
these crops for the last five years •:-

Castor seed ... 
Ground nut ... 
Nape and mustard .•• 
Linseed ... 
Niger seed ... 
Til or Jinjili ... 
Safflo\ver ... 

1
1905-06,1906-0711907-08/l 1908-09,1009-IU 

Acres. Acres. Acres. Acres. Acres. 

64,8781 80,081 1,09,507 85,614 88,628 
77,616 91,668 1,10,100 1,09,065 1,28,457 

9H7 f,:t28 2,986 ·1,076 6,099 
1,99,623 ) 16S,Bi9 1,89,4.f6 l,t8,2U l,SS,SOD 
1,69,863 1,82,726 1,96,428 2,10,141 2,17.2:!2 
3,68,482 4,4H,2U 4,15,601 8,6&,494 8,92.551 
1,68,714. B,S4 1fOS 4,21,867 6,62,880 -1,19,928 

In addition to the crops produced on these areas 
there is a very large import into the Bombay Presidency 
from the surrounding stales and provinces chiefly as 
follows t:-

1. Castor seed from the Nizam's Dominions. amount
ing to 7,18,080 maunds in 1909-10 • 

.2. Rape a11d IIIIISiard seed from the United Provinc_es 
amounting to 12,24,806 maunds in 1909-10, from the 
Central Provinces amounting to 1,09,829 maunds in 

• Tbe 6gures given throughout thi'J p3per do n-:tl inc:luc!e Sind. 
t Figures are only giv~n where the import exceeds one lakh of 

mauuds. 
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190_9-iO, and from Rajputana amounting to 2,05,660 
maunds in. the same year. 

3. Linseed, as follows in 1909-10 :
From 

Central Provinces and Berar 
Nizam's Dominions 
Rajputana and Central India 
United Provinces .•• 

... 

4. Po[>py seed, as follows in 1~09-10 :
From 

· United Provinces 
Rajputana and Central India 

5. Til seed, as follows in 1909-10:
From 

Central Provinces and Berar 
Rajputana and Central India 
' United Provinces 
Nizam's Dominions 
Mysore 

. poa ... 
... 

Maunds. 
8,83,571 
5,70,454 
5,02,972 

... 2,25,929 

• •• 

Maunds. 

4,92,832 
3,79,025 

Maunds. 
14,51,406 
8,89,611 
8,41,627 
6,27,408 
1,68,522 
1,48,213 

6. , Uuspecificd seeds (chiefly safflower, I think), as fol
lows iri 1909-10:-

From Maunds. 
Central Provinces and Berar ... 38,11,081 
Nizam's Dominions ... ... 14,43,354 
United 'Provinces 7,24,840 
Rajputan~ and Central India .. ; 5,00,625 
Madras. ... 1,01,307 

. ~lost of_ the production and import is exported direct 
. ~o F;uro_pe, from the port of Bombay, or is pressed in the 
:JoCaf ·bullock·wor.ked-eountry." ghani '' which is found 

in ·almost every _village. 1 do not intend in the present 
· paper to attempt to describe the country methods of pr~-
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ing oil-seeds. Suffice it to say that sweet oil for edible 
purposes is prepared in every corner of the country, and 
this consists, on the Deccan principally of a mixture of 
niger seed. oil, safflower oil, and groundnut oil: in Khan
desh it is largely til oil, though linseed oil is used when it 
is cheap. In other regions I have not got data as to the 
principal constituents of the ordinary country sweet oil. 

The present report will, however, deal chiefly with 
oil pressing as a large scale industry, which is just at the 
commencement of its development in the Bombay Presi
dency. I have, in the inquiry I have made, attempted to 
get into touch with every existing oil mill in the Presi
dency. In most cases I have succeeded and have been 
treated with the greatest courtesy in every case. 

Before giving a list of such mills, I may perhaps de
scribe the present limits of their probable extension :-

{1) Their extension appears, at present, to be abso
lutely limited by the local demand for oil-either sweet 
oil for eating, linseed oil for paints (a small matter), and 
castor oil as a lubricant. All unite in stating that the pro
duction of oil for export will not pay. 

(2) The extension of castor seed crushing depends 
also on the demand in India and the East for castor cake 
as a tnanure. 

{3) The extension of the crushing of seeds used for 
sweet oil depends on (a) the local demand for feeding and 
manure, (b) a considerable export demand chiefly from 
Liverpool for making into compound feeding cakes. This 
applies to groundnut, til, niger seed and safflower seed. 

The question of cotton seed I will deal with sepa
rately. 

The following are oil-pressing mills which exist and 
are worked in the Bombay Presidency, or have been re
cenlly closed. 
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{i) GUJARAT. 

1. Sabarmati Oil Mills 11ear Ahmedabad.-These·_be
long to the Bombay, Baroda and Central India Railway, 
and crush castor seed exclusively, the oil being chiefly ·used 
by the railway. I '~as not able to get particulars of this 
mill and the machinery used in it, but I am given to under
stand that it crushes about eighteen to twenty tons of 
castor seed per day. 

2. Gujarat Oil Mill, Ah111edabad.-This miii crushes 
about twelve tons of oil seed per day, chiefly castor, rape 
and linseed. As a matter of fact castor is the principal seed 
crushed, and the others only as ordered. The chief de
mand for castor ~ake is from the Deccan, and most of the 
cake is bought to send there. The mill is fitted with Rose, 
Down and Thompson's machinery. I visited the mill 
myself. 

3. Rajnagar Oil Mills, Ahmedabad . .,-This is a smaller 
mill than the last and is used almost exclusively for castor 
seed of which, working day and night, six tons per day is 
crushed. The equipment is alsct that made by Rose, Down 
and Thompson. I visited the mill myself. 

4. Shree Saytzjee "seed Oil Mill, Baroda.-Although 
called a cotton seed oil mill, this now no longer attempts 
to crush cotton seed. 1R fact cotton seed was only work
ed about one month after the mill was opened, owing to 

. the small percentage of oil obtained (under twelve per 
cent.) and to the lack of demand for the unrefined oil. 
The proprietors then turned to crushing castor, til and 
similar seeds and it is answering satisfactorily. lt has 
machinery capable of dealing with eight tons of seed per 
day, though not more than four tons is crushed. The 
machinery again is Rose, Down and Thompson's.· 1 visit
ed the mill !llyself. 
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5. There is, I understand, a small oil mill at Thasara 
in the Kaira district, and one at Petlad in Baroda, but I 

' got no particulars of them. 

6. A mill for crushing cotton seed was established 
about three years ago at Broach, but it only worked about 
two years and is now closed. From what I can gather 
there was considerable ignorance of the subject on the 
part of the promoters. The question of refining was a 
difiiculty, though the demand for the refined oil was very 
good. There was also some difiiculty in getting rid of the 
c11ke. 

7. A mill has been. recently closed at Mehsana, North 
Gujarat, which, I am informed, was used to crush ten 
tons of castor seed per day with six horizontal presses 
worked by manual power. The machines were obtained 
from Jessop & Co., Calcutta, and the seed is said to have 
usually given from 40 to 45 per cent oil. 

(ii) BOMBlY AND NEIGHBOURHOOD. 

1. Peeroo Mahomed Oil Mill.-This is the largest mill 
in the Bombay Presidency and belongs to a limited liabi
lity company under the management of Messrs. Glade & 
Co. of Bombay. It deals with about forty tons of oil
seeds per day, and when running goes day and night. The 
machinery was all obtained from Messrs. Greenwood and 
Batley of Leeds, and the later portions are very up-to-date 
consisting of a revolving double press giving circular 
cakes. The seeds usually dealt with are castor, and all the 
seeds giving sweet oil. The proportion of each of the lat· 
ter varies much according to season, as they are largely 
inter-replaceable as edible oils. I visited this mill. 

2. Firoze Oil Mill.-This is a newly established mill 
in Bombay. It has dealt with oil-seeds for sweet oil exclu
sively up to the present, principally groundnuts. Experi-
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ments, only, have been made with cotton . seed. Thi 
machinery was supplied by Mr. Robert M1ddleton ol 
Liverpool, the hullers being American and made by FoOl 
& Co. of Springfield Ohio. 

3. Messrs. Tala Sons & Co. have recently establish~ 
eel a mill at Kurla near Bombay to crush cotton seed. It 
has made little more than a commencement as yet. 

4. Indian Colton Oil Comf>atzy al Navsari.-This com
pany is also recently established, and I have not got parti
culars as to its size or machinery. It is, however, making 
excellent decorticated cotton cake, perhaps the best I have 
yet seen in India. ' . 

(iii) DECCAN AND SOUTHERN MAHRATTA COUNTRY. 

Oil mills in the Deccan and Southern Mahratta coun
try have not hitherto been a very great success, but these 
have been established on a small scale and bene~ perhaps 
could hardly be expected to do very well. I have heard of 
the following mills :-

1. New Prince of Wales Oil Mills, Hllbli (Dharwar).
This was established at Huhli, but was removed three 
years ago to Pulgaon in the Central Provinces. 

2. Daltalraya Oil Mill, Sllirfmr (Khandcsh). This 
mill was started in 1906 and worked about three years. It 
was not financially successful, and is now being voluntari
ly wound up. Its machinery was by Musgrave Brothers 
and consisted of two hydraulic presses with the necessary 
apparatus for crushing and heating. It was capable of 
crushing live tons of seed per twenty-four hours, and the 
'sweet oil' seeds til, safflower, linseed, and groundnut 
were almost entirely used. 

3. S/10/apur Oil and Flollr Mills.-This mill has not 
yet started business. 
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c~-.: 4. Hirachand's Oil Press, Sholap11r.-This is a small oil 
; mill about which I have not been able to get full particulat'll, 
'', 

5. Varlak Oil Mill, Poo11a.-This mill has been eso 
tablished for crushing safflower seed liltle more that~ • 
year ago. The mac;hinery wa,s purchased through Messrs, 
Greaves, Cotton & Co. o( Bombay. All the cake bas 
hitherto been sold as manure in the local market. 

6. I am told that there are small oil-pressing plants as 
follows, but they have not supplied information lo me. :-

. The Barsi Oil Mill, Barsi. 
The Karad Oil Mill, Karad, Sa tara: 
A small plant near Dharwar. 

All these are, however, very small concerns, 

As far as I can judge, therefore, the total amount of 
oil-seeds pressed by power machinery in the Bombay 
Presidency excluding Sind does not exceed one hundred 
tons daily. The largest part is castor seed, as there is a 
considerable demand in this case for both oil and pressed 
cake. There is a large local demand for oil from the 'sweet' 
oil-seeds, namely, til, groundnut, niger and rape. · 

·The average amount of oil actually obtained from 
the various seeds is as follows, although it is not always 
safe to calculate on so much :-

Per cent. 
Linseed. 3ll to 34 
Rape I 

36 to 37 

Castor 37 to 39 

Til 40 to U 
Niger . 21 to 22 

Safflower 16 to 20 

Groundnut 37 to 39 
'B 
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; As has alre;tdy been stated the extension of the'.large. , 
!',Cale oil-pressing industry is, in my opinion, absolutely • 
determined by the local demand for oil. It will, I am • · 
'llSSured by those most qualified to know, Qn)y in very rare 
cases, pay to press oil-seeds in. order to' export the oil;· and 
eny effort to extend the oil-pressing industry must primai'i· 
ly consist in an ·effort . to extend the utilisation of vege
table oils here. There are two great lines of deVelopment 
here, namely, devising of a suitable vegetable substitute 
for ghee, whose price is continually rising, and the exten· 
sion of the soap industry. Both of these methods me~it a 
long statement, but this is hardly th~ proper place for it. 
I should like special empha5is iaid (In the opinion that oil 
pressing, as a large industry, depends first and. foremost 
on local demand for. the 'oil. . •. 

. . In . ~he Bombay Presidency there is at present little 
di!lidul~ . in getting rid of the oil cake chiefly for manu7 
ii.al, but partly · forfeeding purpose$. First, with regard 
to castor cake.:.· There is a continual and heavy demand 
tor this from the sugarcane irrigation tracts of the .Deccan', 
and castor cake is diawp. to those areas from B.oi:nbay, 
Gu jarat and other centres· outside the Deccan. ' .During 
the present year castor cake has been brought ·from 
~bore t~ the Deccan. The cake. always obtained con
tains from 4 to 4! per cent. of nitrogen, and is worth Rs. '0 per ton, on contract, at the Bombay Mills, the cost of 
removal to be borne by the buyer. The actual cost in 
Poona, which is one of the two large centres of distribu· 
tion, during the present year is as follows :-

Bombay Mill cake. 
Punjab Mill cake. 
Gujarat Mill cake. 
Gujarat .buUO(:k pressed cake. 

Per ton 
Rs. 61 to 63 
, 
" , 

48 to 53 
63 to 66 
64to-66 
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The sales are conducted in pallas of 240 pounds, but 
I give the price in tons. The Deccan is able to abs6rb 
easily all the castor cake available with the present mills. ' . ·. ·~ 

Other cakes, as produced by power mills, have·· a 
Sti1aller local demand, am! it is more profitable to export 
them than to sell them locally. The demand for feeding 
is met. and easily met by the village mills which abound, 
except for a small. demand f~r ground;tut cake. The only 
clemand for manure is that for safflower cake. As this iS 
produced in .local bullock mills, it is very rich, owing to 
being largely decorticated before crushing. Under these 
circumstances it forms one of the best manure or feeding 
cakes that we have, and often contains over 8 per cent. of 
nitrogen:. It is an exceedingly effective manure cake, and 
has been heavily pushed by the agricultural department; 
It is. worth, in the present year from Rs. 58 Qanuary) to. Rs1 
7 4 (May) per ton in the Poona Bazar. The safflower cake 
from mills, on the other hand, is much less decorticated~ 
if at all, and, usually contains· only a little over ·four per 
cent. of nitrogen as a result; It is only worth in Pooml 
about Rs.: 45 to Rs. 50 per ton, and at this price is hardly 
worth bringing up even from Bombay. Other cakes pro: 
duced by mills, have. only a small, practically a negligible 
c:.l~mand as manures, , . 

· · In Baramati, the centre of the Nira irrigatiOn· area; 
where the demand for castor cake and safflower cake i!i 
very great, the prices in March 1911 were as follows :....;. 

~ I . 

Per ton··; , 
Castor cake (from Gujarat Mills) Rs •. 61 
Safflower cake (from local bullock presses) , 59:;· . · 
~ ' . . - . 

In this.case safflowe~ i~_~_la!ge_I~cai crJp, and lh~re 
is·-" c:OnsTdeiahlc. indtllilry. io pressing it· with :bullock 
ghanis. .:_~.' .• _,·::;. ... .:·; · · 7 



, , . , ln the Deccan the demand for cake is increasing 
constantly. It is almost· always used for sugarcane top
dressings, its only competitor being fish manure. It is 
being more and more used for garden crops, and for fruit 
trees.· · 

In the , Southern Maratha country, • the available 
cakes for manure are saffiower and Karan ji (Pongamia 
glabra)·, The former is, however, never used as manure, 
and the whole of the saffiower cake produced is either fed 
to cattle or sent to ·Poona. Castor cake is ne\·er used. 
Karanji cake, even, is not used as manure. Nearly all the 
seed being usually exported to Bombay. There is a bone 
crushing factory belonging to a Mr. Cowen at H ubli. 
This factory buys all the three oil cakes, saffiower, castor, 
and Karanji. ··The cakes are finely crushed and mixed with 
the bone meal, when the mixture is sold to Mysore coffee 
planters as manure. There will probably in the 'future be a 
large market for oil cake in the Southern Maratha cou~try. 

ln Gujarat, oil cake,. chiefly castor cake, is used as a 
manure for garden crops; sugarcane and certain fruits. 
Sometimes it is also given to turmeric and occasionally to 
rice. As in the Deccan locally pressed "sweet" oil cakes 
are used for feeding, but practically no mill-made cake. 

In general the demand for oil cake for manure is an 
expanding one,-and it will expand further.. The new 
canal areas now being opened will cause a large increase 
in the demand in the near future, and if there is a market 
for the oil, there will be one certainty for the better class 
of manurial oil cakes; 

Recently an export demand for cakes for manure has 
sprung up from Ceylon. It is only a recent matter, and 
I am not aware how far it bas gone. 

• · • T~is inforluation bas been kindly supplied by Me. M. L. Kulkarni, 
Divia.loaal laspcctot of Agriculture. 



I have still to refer to two or three special seeds. 

I. Cottoi1 seed.-Cotton 'seed has not hitherto been 
successfully pressed in the Bombay Presidency, though 
many efforts have been made for the purpose. Three 
reasons have been given to me for the failure.-

l ' ' ' ! 

(-a) The small percentage of oil given by our seed, 
Not more than 12 per cent. is usually obtained. 

(b) The fact that the oil is no use for eating without 
refining, and refining to be economical must be done on a 
large scale~ ' 

(c) There is 1ittle demand for the cake at present, 

These reasons are, I think, adequate. The first would 
not be sufficient if it stood alone. But only when the 
demand for cake increases and its price becomes greater,
and when consequently it will pay to construct refineries, 
is cotton seed pressing in this Presidency likely to be a 
large established industry. 

2. Mhowra seed.-This is produced and pressed in 
large quantities, and there is also an enormous export of 
the seed, amounting to 9,18,453 maunds in the last year. 
It is used as a 'sweet' oil. The cake, however, rarely con
tains much more than 2 per cent. of Nitrogen (my last 
analysis gave 2·17 per cent. Nitrogen), and it is hence an 
inferior manure. I have found it used for adulterating 
some of the more valuable cakes, and it is likely to be 
employed more for this purpose as their price advances,
as it will. 

3. Kara11ji seed.-The seed of the Karan ji tree is 
sent from the Southern Maratha country for pressing to 
Bombay. As the cake is not suitable for feeding, it forms 
one of tlte cheapest forms of manure, and can be bought 
in and near Bombay. Its quantity is however limited. 



22! 

Such are the result.~ of the investigation which T have 
been trying to make into the. present condition o~ . the 
oil pressing industry in Bombay. . The oil-pressing in, 
dustry is in its comparative beginnings •. Its future depenQ.s 
first and foremost, on the increase in the local. demand ~or, 
oil. In the Bombay· Presidency we have already a 
demand for cake which takes, as manure, all the~ castor 
cake produced, and more,-and which would compete,· if 
the price were only a little higher, with the export. de'"and 
from .Liverpool, for feeding cakes. This ris~. of price 
seems certain to come,.....:and then the increa~ in th,e 
demand for oil will be more than ever the dominating 
factor in determining the extension or otherwise of the in
dustry., 
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THE HONEY BEE AND PROSPECTS OF 
BEE-KEEPING IN INDIA. 

BY M. K. RAY, EsQ., B. Sc., F. G. s., 
Slate Geologrsl, A /war. 

The honey bee belongs to the genus Apis o£ the 
animal kingdom. I suppose the honey bee is an insect 
with which all of us are more o~ less familiar. Every 
colony ci£ bees is tenanted by three kinds o£ bees, namely, 
workers, drones and a queen. 

The workers constitute the main population o£ a 
colony, they number from a few thousand to 50 thousand 
or more.' They 'do all the work of the colony, such as 
gathering and storing honey, building combs, nursing the 
young bees, etc. They are imperfectly developed females. 
The workers possess stings which they freely use, in defence 
or their home against all aggressors. 

' The drones are the males. The number o£ drones in 
a colony varies from a few only to several hundred. 
They are reared in spring and are generally killed out on 
the advent of the cold weather. They do not do any 
work of the colony. The drones are very much larger 
in size than the worker bees,· they make a great noise in 
coming in or going out. On watching a colony of bees 
at work, the drones can easily be distinguished from the 
workers by the amount o£ fuss they make and their 
size. The drones do not have stings. 

The queen is the only fully developed female in a 
colony. She is distinguished from the workers by possess· 
ing an elongated body. She Jays all the eggs, all the 
other bees in the colony are her, children. A queen is 
mated only once in her life. The mating always takes 
place in the open air when the queen is on the wing and 
never when she is on a comb. As a rule, 2 or 3 days 
after the mating the queen starts laying eggs, and this she 
continues to do for the rest of her life, whicb genera)] y 
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lasts from : 3 · to 5 · years; During' the summer months 
the queen lays as many as 3,000 eggs daily, but during 
the cold weather she lays very few eggs and some
times none at all. The queen has a sting but she will 
rarely use it unless it is against a rival queen in the same 
colony. After her nuptial flight a queen never leaves a 
colonr except when' she accompanies a swarm~. . . .... '' 

Workers;. dron~ and q;,eens are reared in different 
kinds of cells; The drone cells ~r~ larger tha~ worker 
cells, while for rearing queens the bees prepare a s11ecial 
kind of large cells. The. queen lays ~w<! kinds eggs-male 
and female.· Workers and queens are .both reared from 
the same female eggs, the difference in the mature in~ects 
being due to !lifferel'\Ce in feeding at . early. stages. The 
queen possesses the power of laying male or female eg~ 
at her will ; thus, she will never lay male eggs il'l worke_r 
cells or female eggs in drone cells,· that is, supposing she 
is a good healthy CJ.Ueen._' . . .',, . . . . . 

. . Dl!l'ing the summer, when any colony gets overcrowd• 
ed, the bees " swarm.~· That is, they divide themselves 
into two batches, and one batch leaves the old home and 
emigrates to a different place. When the bees intend to 
swarm, they build a dozen or 'so of queeQ celis., When 
some of these cells become mature, the old queen with a 
batch of bees leaves the colony •. ·when the first 
queen hatches out in the old colony, the bees generally 
destroy \he other queen cells. But sometimes they da not 
do so, and a second queen hatches out. A royal pattie 
then ensues between the rival ladies and it has fatal conse
quences for one of the combatants. 

KEEPING BEI!S. 

Bees have been domesticated by human being for 
quite a long time. . The ancient . Egyptians used to keep 
bees and so did the ancient Greeks. In India bees have 
been kept in hollow tree trunks by certain hilly triPes from 
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It was however the · introduction of movable frames,· 
foundation combs, and extractors during the last fifty years· 
that established the claims of bee-keeping as a paying rural 
industry. 1 shall try to explain briefly tht' principal out
lines of modern practice in bee-keeping. 

A "hiv~·· means a home for bees provided by man. An 
"Apiarist'''means a bee-keeper, it has nothing to do with 
apes. "Apiarian" .means relating to the bees.; 

- ~ - I 

A modern hive consists of two or more rectangular. 
wooden boxe5, open top and bottom. These are placed 
one above the other, on the top of the top chamber is placed 
a cover and below the bottom chamber is placed a Boor 
board. When so plactd, there is a passag~ left between 
the bottom chamber and the Boor board, for the bees to 
get in and out of the . hive. 

In each of the chambers, ar.e allowed to hang a series of 
rectangula~ wooden frames,.. which are fitted with founda· 
tion combs.· ·A foundation comb is a sheet of bees wax 
which, by having been passed through specially prepared 
embossed rolls, has impressions on it, imitating as nearly 
as possible bases of natural built combs. The bees readily 
accept these foundation combs and build cells on them. 
The principal object of giving these foundation combs to 
the bees, is to induce them to build straight combs in the 
frames. When the bees have drawn out all the combs in a 
chamber, we have in the chamber .a series of paralltl 
combs, each like the o~es we .. are used to see on the 
branches of trees. Each of these combs is in a frame 
which can be lifted out of the h_ive for examination. 

On the top of the bottom chamlier, before the second 
box is placed, is laid a sheet of perforated zinc. It bas 
already been remarked that hath the' queen and the drones . 
are of larger size than the worker bees.. The perforations 
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of this zinc sheet are large enough to allow worker bees tn 
pass through but not large enough to allow passage to the 
queen or the drones. The result of putting in this zinc 
excluder is that neither the queen nor the drones. can go 
to the upper stories. As the queen cannot go to the uppet: 
chamber, no eggs are laid there and the bees have to use 
that place for storing honeY.· 

Th~ bottom chamber where the queen lays all her 
eggs and where· all brood is reared is called ·the brood 
chamber and the upper' chambers where ltoney is stored 
are called ~·supers." · · · · · · · · 

: i. . . 

When lhe bees have filled up the combs in the supers 
with honey ahd have capped over the cells, the Apiarist 
removes the supers, takes out the frames, uncaps the cells 
by passing a heated knife over them and extracts the honey 
from them by means of an extractor. · An extractor is a 
machine.in which the' frames are revolved at a great 
speed by ~ing a handle and honey from the combs is 
thrown out by centrifugal force. After extracting, the 
empty combs are returned to the bees who again start 
storing honey in them. · 

Those who are nervous, use, when working amongst 
bees, bee veils for protection of head and face and sting· 
proof gloves for their hands. 

INDIAN BEES. ' ' I 

The native bees of India are different from those that 
are domesticated in Europe and America. · The . bees 
cultured in Europe and America belong to tbe species 
Apis Mellilica. Although the literature on bees is some· 
thing enormous, published account of Indian bees is very 
meagre indeed. At tbe time when I · was learning 
my first lessons on apiculture, in England, live years ago, 

" 
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the only reliable informatinn•that 1 could get on Indian 
bees1 was from the accounts of Sladen and Frank Benton. 
Both these gentlemen had come all the way to India, one 
from England ana the other frotn America, to study the 
Indian bees.• • !.learnt from their accounts.' that there are 
three species of·bee5 in India, .namely, Apis Dorsata, Apis 
Indica, and Apis Florea. Whe!" I returned home this year, 
l thought of. having a. looJF out for the bees. , I had no 
!iifficulty in li'nding a~d identifying A pis 'Dors~ta a~d A pis 
Indica, b~t i ha~e not so . far seen any bees ,answering ~o 

• • • , .• · I • I 1 ' • " : 1 

the description of Apis Florea. On the other hand l have 
seen several kinds of bees not described 'by the previous 
observers. , L will briefly , describe , the IndiiJI, bees as I 
have seen.them •. ·,.'. . ., . . . , " ,· • . ,. . , .. 

'; ,. ,' . I '. ' 

.4pis Dorsata.-Apis Dorsata or the giant'lndian bee 
is found ~ ov~r. India,:..:.at least I found theni in north-east 
'Assam, in Beng~ and also in Rajputana. ·The workers 
I ' . ' . . 

possess long yellow abdomens, the tips being black. During 
the su'mmer months they build one single large 'comb which 
they ~ttach to. a branch ol a tree. The cells which are in· 
tended for storing honey are made . of pure snow white 
wax, while brood cells are made of an hlmosdransparent 
papery substance. • This bee is ·very much· larger in size 
than Apis Mellilica o£ Europe . and Ameri.ca, in fact their 
workers are as large as good sized :queens of A. Mellifica. 
The area of their brood cells however is scarcely greater 
than the area of those' of A; M'ellilica. But the cells of A. 
'Dorsata are very much longer ·; uncapped brood comb of 
Apis Dorsata is ljths inch thick while that of A., Mellific,a 
is only tths inc!t thick. A pis Dorsata does not build larger 
·cells for rearing drones. This bee ·seems to be very sus
ceptible to cold. On Jibe approach of the cold weather 
they get into sheltered spots within easy reach" of watering 
-places and remain there fo~. about three . months. .During 
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this time they do not build any comb but just huddle to• 
gether ,and they do not seem to eat anything, only at about 
middaY they may be seen to go for. a sip of water. At the 
time of writing this paper-last week of November-these 
bees have take~ up their, winter quarters, but the little 
bee with one yellow and three white bands described 
!at~, is busy gathering in honey and pollen from the 
numerous winter flowers of this' part of the country 
(Eastern Rajputana). The giant Indian bee lias for a· 
long time appealed . to the imagination of a large 
number, of .European and Alllerica11 apiarists, particularly 
the.i\merican apiarists,who have thought of introducing 
them into "-merica. The~e are some, however, who are 
afraid that their introduction in America would bring 
about a sort~~ an apiarian ·~.Yellow Peril". They fear 
that the giant bee will drive out of America all tile other 
races of bees. This argument will hardly hold good seeing 
that in India they have not yet driven out. the other bees. 

This bee has never yet been domesticated. When 
this paper was promised, I was thinking of making some 
experiments on their domestication. But, unfortunately, 
being on the move for the most of the time, I have not 
yet been able to carry out my experiments. ' At the time 
of writing this paper, however, I have some experiments 
in hand and I shall be glad to have communication~ with 
any one who might feel interested in the subject • 

. A pis 1 11dica.-l fo~nd plenty of these bees in Digboi 
in Assam. They are pretty to look at, with rings of yellow 
about their abdomen. They are shorter than A. Mellilica. 
They are very industrious, and I understand that they a~e 
being kept in modem hives in a few apiaries in Dibrugarh, 
Darjeeling, Simla an~ Kashmir. . . 

Next in size to the A. Indica ia a bee with one yellow 
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and three white bands... The drones are quite black but 
are covered with a sort of white fur; they are very much 
larger than the workers. I have seen this bee in Bengal as 
well in Ra:jputana. · Their honey is considered excellent • 
. ,, , . '. ' 

. Smaller than the above· and just a shade larger than 
the commo~ house fly is a' b~e with three · white '.band~ 
but no yellow band. · The drones are quite black. They 
build combs as big ~ a man's ,hand. A curious thing 
about them is, that they simply won't sting. · There is little 
doubt that they could be easily domesticated, but they 
collect very little honey. 'They may however be ·use
fUl for such special purposes as gatherrig lotus 'honey. 
1 found these bees in Digboi. · <1 · · · 

1 also found in Digboi a little bee almo~t as small as 
a mosquito. The workers are jet black in colour with no 
yellow or white 'bands. This bee is so small that one can-
not hear their buz; · 

lt seems to me. that we have in India a larger number 
of races of bees than has been so far suppQsed • 

. .. 
. . · PROSPECTS OF BEE-KEEPING IN INDIA. 

Judging by the number of races of honey bees th~t 
flourish .. in India, our country may be truly said the 
"Home of the Honey Bee'\ In this land of the ardent sun, 
we get flowers in abundance all the year round ; but so 
far we have ma.de no attempt to tap their honey flow. 
From 'an economic point of view, we have absl)lutely neg
lected the .flowerS and have· left them to "waste their 
sweetness on· the desert air". What an amount of wealth 
might be going into ·waste, might be guessed when we 
learn that the honey production of the United States of 
America is close upon two hundred million pounds, worth 
more ~han 5 crores of rupees. . ., . 
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Will Bee-Keeping be successful in India? I have no 
doubt it will. But, I think, we shall have to modify it a 
little. For the plains, at least, I think we shall have to 
design a hive that will give the bees more ventilation than 
is provided for in European or American hives. 

What are likely to be the profits in .Bee-Keeping ? 
Well, I have not yet got figures for this country.. In 
America, where material and labour are expensive and 
honey very cheap, it is estimated on a conservative basis, 
that on the average a profit of 15 rupees per colony per 
annum, could be realised. On this basis 200 colonies, 
which one man -i:an manage without any assistance, would 
produce. a yearly income of 3,000 rupees by no means a 
co~temptible amount. 

One great advantage of Bee-Keeping is, that it could 
be started io, a small. way with very little capital-about 50 
or 60 rupees-and the business could be rapidly built up, 
making the bees " paying their way ". Another great 
advantage is, that Bee-Keeping may be taken up as a 
minor industry. I suppose we do not mind adding a little 
to our income ; at any rate, I speak for myself. 

BOOKS ON BEES. 

No insect has so much literature devoted to it as the 
honey bee; 1'wo of the very best books on bees in the 
English language are : {1) "A. B. C. & X. Y. Z. of Bee
CultUre " published the A. I. Root Company, Medina, 
Ohio, U. S. A., price one dollar and fifty cents. {2) 
"British Bee-Keeper's Guide Book" to be had of II, Hen· 
reita Street, London, price one shilling and six pence. 



"THE GOLD STANDARD IN. INDIA' 

BY KUNJA BEHARY 8ULLAV1 EsQ.,lii.A,, B;L 

Munsijj, Khatra, Bankura, Bengal.· ; · 

·I 1; The essential characteristics ~f mon~y are' th~i it i~ 
I. · .. , . . '· ., .. 

the standard of v.alue and that tl i~ 
Characteristics of money. the medium of exchange. So far 

. . - . as money serves the purpose of a 
standard of value, 'it must be made of a substance' st~blei'n 
~alue~ · So. far as money discharge$ 'the function'.' of a 
mediuni of exchange,'' it is called the currency •. Prior to 

, ,', I. • •> I : •' J 
June 1893, the rupee was the standard'of value and the cur-
rency in India ; and the gold value of the rupee depended 
on the amount of silver bullion contained in it; The mi·nts 
were then-open to free coinage of silver.'• 'Anybody could 
take silver bullion to the mints and have the same coined 
into rupees. Consequently there could not have been any 
difference between the L gold value· of .the rupee . and 
the gold value of- the 'silver bullion• contained indhe 
rupte, 

2. , Up lo 1873 th~ ratio between gold and silver re-
. , mained the same,. From 187.l the 

111:;:~ of the gold v:"l~e ~~ .. gold . value .. of silver began . tq 

.. , , . . . , decline. At this titne the. ;Latin 
union (Fran~,.Belgium, Italy, Switzerland_andGreece) !le, 
monetised silver.. 1!1187 5 the av~rage price of. silver peii 
ounce ,was 57i4·• in 1876 it fell to 50d.,. in 1888 to 42d., 
in 1894 to 28d., and on 25th September last the price 
of an ounce of silver was 24jd. only. Consequently the 

. •'&IQ!~. value of the rupee (i.e., the sterling rate of exchange) 
... began to decline also, In 1873 the rate of exchange was 



231 

22•35ld. per rupee, ,in 1880 it fell to 19·956d., in 1881\ 
to 18·!54d., in 1890 to 18·089d. and in 1892 .to 14·985d. 
per rupee. 

3. The fall in the value of silver showed it could not 
be relied un as the basis fur the 

Consequeof;eS of tbe fall I d' 
of the gold value of oliver. II Jan money ; for money, the 

standard of value, must be made 
of a substance stable in value. The consequences of this 
fall in the gold value of silver became very serious in India, 
)'he trade with the gold-using countries became disorgani: 
sed on account of uncertainty in the rate of exchange due 
to fluctuations in the price of silver. · Nobody importing 
£10,000 wo,rth of colton goods could say what would be 
its equivalent in' rupees at the time of sale. Similarly the 
exporters of Indian' commodities could scarcely calculate 
with certainty the price at which they could sell with profit 
in the west. This uncertainty in the exchange w-.. s a great 
drawback to importation of foreign capital in India, and 
without the aid of foreign capital, her material resources 
~ould not be developed, 

... 4, India was. threatened with great economic drain. 
Supposing prices to have remained at the same level both 
in Europe and in India as in 1873 when the rate 
of . exchange was 2s. per rupee say (i. e. Rs. 10 per 
sovereign), . 2 maunds of wheat valued at Rs. 5 per 
maund would . have enabled an Indian in 1873 to 
purchase one sovereign worth of European goods. 
But in 1893 Rs. 10 could exchange for aboullOJ. only 
(the gold value of silver having fallen in the interval), 
and so an Indian could gel only half a sovereign worth 
of European goods in 1893 for the same quantity 
of wheat. In other words as silver began to fall and · 
the exchange began to decline, we had to part with more 
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and more of our goods to get the same quantity of European 
articles. When we wanted cash for our goods, we used to 
get the price in silver, a depreciated and depreciating article 
in Europe. We could have got a large quantity of silver 
by this means, no doubt, but silver would not have enabled 
us to .stand on an equal footing with the gold-using coun
tries' of the west. If India had to remit c.1sh ever for 
\Vestern articles, she could have got the necessary gold only 
by selling her silver at a great sacrifice. As a' matter of fact 
India imports larg~ quantities of silver every year. India is dd
ing this from tim~ immemorial. 'This is simply for 'the /ea
son that while other countries want Iadian goods, India has 
noi an equal demand for fo~eign 'articles'; a~d so 'she ~ells 
part of her goods for ca~h.' The fall'i'n the ~ahie of silver 
therefore greatly reduced ~ur 'fim1~cial position in co~pa;i~ 

' .. -·· ' ' -. - . . 
son with gold currency ,countries_; ~!ld h~d ~ilve.r been 
kept as the basis of our money,, this lowering of our posi· 
tion would have gone on inf!efinitely •. 

. ' . : !·l: ' 

5. Difficulty of the Government. The Government 
of India was also beset with great . difficulty on account 
of the fall in the gold value· of- silver;. The .Govern· 
ment has to remit annually a certain amount• forthe 

expenses of. the secretary of State in London and this 
amount must be paid in ·gold. - The ·amount' has· vari
ed from time to time; and in 1893 it was about 16 millions 
11ounds and at present is about 18 millions. " This expendi

tim; in England is on account o£ inte~esi on so much' of 
the public debt as was borrowed in England ; in payment 
of interest and annuities on account of railways purchased 
by the Government .from the guaranteed companies ;. QD 

account of stores, arms, and, materials of all kinds for the 
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public departments ; on account of charges incurred 
in England for the British force in India ; and on account 
of pensions to retired public servants and soldiers." 
" About frds of this expenditure consists of payments 011 

account of capital supplied by England and belong to a 
commercial rather than an administrative class of transac
tions, and the balance is a necessary concomitant of the 
British administrat\on, to which India owes her 
material prosperity." That this expenditure is no drain is 
evidenced by the present flourishing stale of the 
Indian finance and commerce. •Drain" means the way to 
death and the signs would be decay of population and 
commerce, showing diminished power of production and 
purchase of the people. But that this not what we see 
on all sides. Every.where there are signs of life and 
activity. We see exports and imports rising by leaps and 
bounds, and gold and silver streaming into India. 
" Within ber own borders, there has arisen a great 
cotton spinning and weaving industry, which already 
competes favourably with European manufactures in 
eastern markets, and a great jute industry of a highly 
profitable kind; there has grown up a great and 
rapidly increasing production of Indian coal and petro
leum oils; at the same time, new and valuable agriculluaal 
staples have been naturalised in the c'?untry. Iron works 
and the production of metals on a large scale have hitherto 
been delayed from various causes, but a large enterprise 
is now in course of inception with prospects of success."' 
About 40,000 miles of rail-road have been opened already 
and irrigation canals are making fast progress. 

6. [The mode of remitting the Home charges]. The 
revenue of the Government of India is realised in sih·er, 
and to remit the Home charges one would suppose silver 
rupees are shipped to London, melted and sold there. 

8~ 
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That 'evidently means a great loss and that is not the 
method resorted · to. The international 'trade is essen
tially a barter' system. A country pays for its imports 
by its experts,· and only · the balance is remitted to it or 
remitted by it. ·In the case of India, her exports are gene
rally in excess of'her imports, and 'so ·cash· has to be 
remitted to India to the extent of her surpius exports. :J'bus 
we see while the Gdveni.merit of Inc!ia bas to remit about 
18 miliion pounds to the Secretary of State, the banks in 
London have to remit to India the price of surplus 
·exports on behalf of merchants. So the obvious course 
is for the London bankers to pay the gold to the Secretary 
of State, and to take out the equivalent rupees from 
the Government in India. · This is what is actually done. 
The Secretary of State sells in London every Wtdnesday 
Bills on Calcutta, Bombay and Madras, which are bought 
up by bankers and merchants in gold. : They pay the gold 
in England and take out the mpees in India. But for 
how much of a sovereign is the Secretary of State to sell a 
rupee ? Here comes in the exchange que~tion. As the 
gold value of silver began to fall, the exchange began to 
decline also, and the Secretary of State began to get less 
and less gold for the same number of rupees. But the 
liability of the Secretary of State is fixed in gold; He must 
get the necessary gQ!d and the consequence was the Govern
ment of India had to supply more and more rupees 
to meet the requirements of the Secretary of State. "The 
fall in the gold value of the rupee was therefore a· source 
of increasing embarrassment to the finances of India. It 
occasioned unexpected deficits, obliged the Government to 
retain and sometimes to increase taxation which it w~s 
·anxious to remit, to stint expenditure of the most necessary 
kind, to restrict public works, and to refrain from under
. taking much required improvements by means of borrowed 



capital, both on· account ·of the apprehensions of the, 
money-market and the risk of contracting fre~b gold obli
~ations. ·: lt is. n~ellless tp add that the gradual deprecia: 
hon of srlver would: l!.ave introduced a great disturbing 
element in a)l fixecl mo11etary relations within India herself. 

• I • •:• 

7. [First stage .of the currency policy: To dissociate 
the rupee from the silver and to raise its gold value to 
Is. 4d.]. Such was the situation before June 1893. The 
Government wanted to fix the price of silver by interna
tional agreement and a Conference met for this purpose at 
Brussels in 1892, but to no effect. Meanwhile the Sherman 
Act was being repealed in the United States .and by this Act 
the Treasury had to buy 4j million ounces of silver monthly. 
There was fear of a great fall in the price of silver. The 
Government of India wanted to give up silver lis the basis 
for the lndian Money. They wanted als,o to raise the 
value of the rupee. In 1873 a rupee vias worth 22·35lcl. 
In 1892 it has fallen to 14·985d. To counteract the effect 
of this fall and to obviate the effect ~f the fall in 
gold prices in Europe, the Government wa~ted to fix the 
value of the rupee at ls. 4d. To dissociate the rupte from 
the silver, the mints were closed to unrestri~ted coinage of 

' silver in ]!lne 1893, as otherwise the gold value of the rupee 
would be the value of the bullion contained in it. But 

I 
how to raise the value of the rupee to 11s. 4d. ? The 
Government acted on the principle that the e'fchange value 
of the rupee would depend on the number of rupees in cir
culation and they wanted to' force up the excHange simply 
by limiting the supply of rupees. For thi~ purpose, no 
rupee was -coined from June 1893 to 1900, hen the ex· 
change rose to 1s. 4d. and the demands of t de warrant· 
ed cpinage of new rupees. .At. the same trme the Secretary 
of State ·would .. rwt sell his· bills. below Is. 3!d. at 
first; It was n~tifieci also thai the Govern ent would 



receive (a) gold coin and gold bullion at the mints In ex· 
change for rupees at ls. 4cl. per rupee, (b) would receive 
sovereigns and half sovereigns in payment of Government 
dues at 15 rupees for a sovereign and 7 i rupees for a half
sovereign, (c) would issue currency notes in Calcutta or 
Bombay in exchange for gold coin or gold bullion at the 
rate of ,one rupee for ls. 4cl. It would be seen therefore 
that altliqugh gold was not made legal tender, the object 
of the Go\>ernment was to acquire gold so that they might 
not have to\~J rupees in unfavourable times. The ultimate 
object of the orvernment is thorough introduction of the 
gold standard ~o that there may be sufficient gold in the 
'country to ma~e. international payments, whenever neces· 
sary. The result of this policy was not apparent immedia· 
tely. Theexc~ange stood at ls. 2&cl. before 26th June 
1893 ; it fell td 1s. icl. in January 1895. But since then 
the exchange±se steadily and from 1899 the rate is steady 
at ls. 4d. 

8. [The Se ond stage of the Currency policy: (a) supply 
of the curren and (b) maintenance of the standard]. After 
the closing of.' the mints in June 1893, the only source of 
supply of the Currency in India was by cashing the telegra· 
phic transfers Jor bills of the Secretary of State or by im· 
porting gold a!nd taking out currency notes or rupees from 
the Currency} office. As regards the currency notes it is 
w•ll-known fbat they are issued against rupees (and partly 
against golc\ also) except ·to the extent of 14 crores 
(as fixed by a law passed in last March,) against which no 
specie is kept in reserve. These notes to the extent of 14 
erores are p•ut into circulation by purchasing Government 
securities. l1t is well-known also that about one-third ought 
. to be kept ini specie against the total amount of curren· 
cy notes in 1circulation. But it was found in April 1900 
that the silver reserve had fallen· down to the small sum of 

-"--, 
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Rs. 3·1 crores only, while the gold reserve had reached 
the figure of 7l million pounds. The amount of currency 
notes in circulation was then about 20 crores. The need 
for coining rupees became apparent, but the difficulty 
arose as to the principle on which the coinage was to have 
been resumed. The whole monetary system in India had 
become an artificial one and critics were not wanting, 
foreboding ruin and disaster following in the wake of 
" tampering with the currency of a great people." But the 
principle the Government adopted was to follow nature. 
Were the mints open, rupees would have been coined 
when that were necessary to meet the demand of the trade, 
the best index of which is the amount of the silver. reserve 
in the Paper Currency Department. The Government has 
resumed coinage to meet the requirements of the 
trade only. The following table would show the coinage 
of rupees at the Indian Mints. 

Year. 

1893-94 
1894-95 
1895-96 
1896-97 
1897-98 
1898-99 
1899-1900 
1900-01 
1901-02 
1902-{)3 
1903-04 
1904-05 
1905-06 
190~7 
1907-08 
1908-09 
1909-10 
1910-11 

I Rupees coined in crores. 

4'14 
nil 
nil 
nil . 
•49 
•42 

1-30 
17•15 

4•95 
11•27 
16•17 
10·88 
19·60 
25·37 
17-32 
2·51 
2·08 
2·20 

----------------·------------



9. [High Prices]. It is someti~es said there have 
been excessive coinage of rupees and this has Jed to the 
rise in prices. But the test of excessive coinage is de
preciation of the rupee with respect to gold, i.e., a sovereign 
would be exchanged for more than Rs. 15, but thai is. not 
the case. The small cultivators in the mofussil will take 
neither gold nor currency notes. What they want for 
their goods is silver rupees. Consequently large quanti
ties of rupees are taken into the interior from head-quar· 
ters every year for purchase of exportable articles. But 
part of it only returns to the head-quarters in the shape of 
revenue and in the shape of price of imported articles 
sold in the interior. The balance is either used up in 
supplying currency in the interior or is hoarded or is 
used by local money-lenders to finance the local trades .. 
Fresh coi11age of rupees is therefore necessary every year 
to supply the currency to the trade, and as the Government 
coins rupees to meet trade demands, they do what is abso· 
lutely necessary. If prices rise even after adoption of this 
proper course, that is a healthy sign. For mere coinage of 
rupees cannot enhance the prices. The ~upees must go into 
circulation. But the people must have to purchase the rupees 
with their goods; and absorption of rupees this way shows 
only the prosperity of the people. It would have been 
wrong, had the Government coined the rupees when not 
wanted by the trade and forced the same into circulation 
(by depositing the same with banks, say). In that case of 
course the rate of interest in the money market would have 
been easier and speculation stimulated, leading to high 
artificial prices. But that is not the case in India: The 
Finance Minister has accounted for the high ·prices in the 
following way : " Many causes may have contributed. 
There has been a rise in gold prices in the world generally. 
Increased facilities of tranSJ?.Ort in India have steadied prices 
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and probably raised their genernl level. Exports ol produce 
may in some cases have raised the home prices ol the same 
or similar produce. Abnormal prices realised for exported 
jute brought extraordinary gains to the Bengal jute dish·icts. 
The infiux of capital for the development of the co.untry, 
industrially and commercially, has tended to mise prices. 
In 1907-08 the widespread failure of crops raised prices, 
particularly in Northern India." 

10. [Supply of gold currency]. Now that the rupee 
· has reached the desired level of ls. 4d., sovereigns and 
hall-sovereigns were made legal tender in September 
1899. By the introduction of this measure, the gold 
standard was really introduced in India (although go!d is 
not yet coined in India) and the rupee has become token 
money, being 1(15th of a sovereign. The object of the Gov· 
ernment is that there may be a large stock of gold avail· 
able in the country, so that international obligation~ may 
be met in gold. It is satisfactory to see that gold coins are 
increasing in circulation in the country and gold 
bullion is taking the place of hoarded rupees. The 
I<'inance :\linister remarked as follows in March last in 
introducing the budget : " A remarkable feature of our 
trade requirements this year has been the striking 
economy in the use of our rupees. In previous years when 
our exports were being financed by heavy Council drawings 
and imports of . sovereigns, the absorption of rupees was 
correspondingly high. In the last three years of normal ex
change, for example, viz., 1905, 1906 and 1909, the net loss 
of rupees from our currency Reserve between April and 
December was 10 crores, 13 crores, and 9 crores respec
tively. Between April and December 1910, so far from there 
being a large absorption, there has actually been a small net 
return of rupees from circulation. This entire reversal of 
the usual. order of things has left us in an infinitely stronger 
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silver position than the ordinary student of our financial sys
tem could ever have anticipated; and I fear that it has been 
a grievous disappointment to those interests in the market 
which calculated on the Government of India being speedily 
comp~lled to resume the coinage of rupee~ on an extensive 
scale. Closely associated with this unexpected strength 
in our currency reserve are two other notable features. The 
first is the relatively small import of sovereigns as compared 
with the gold bullion which has been coming into this 
country. During the first 9 months of the year the 
total icoport of gold in all forms was close on £10 millions 
in value, out of which less than £3 millions were in coin. 
Under conditions which wehadcometo:regard as normal, 
virtually the whole of these £3 millions would have been 
presented at our currency offices and treasuries, and ex
changed for rupees. As a fact, the greater share of it does 
not appear to have come to us either directly or indh·ectly; 
and it is believed to have passed straight into consump· 
lion. Combining this with the heavy absorption of gold 
bullion, I think we may assume that a change, slow it 
may be but of no small economic moment, is coming over 
the savings of the people. It is unsafe to speculate how far 
the coined gold which we import is working into active 
circulation; but that a large quantity of hitherto inert silver 
currency has been brought into use during the last year or 
so, seems incontestable, and to that extellt the necessity 
for further additions to our coinage from new silver has 
been averted." 

11. [Second stage continued: maintenance of the stand
ard]. This means steps should be taken so that the 
rup•e does not fall below ls. 4d. (i. e., a sovereign does 
not become worth more than Rs. 15) or that the rupee 
does not rise above ls. -ld. In other words what is wanted 
is fixity of exchange so that the rupee can always be 
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exchanged for Is; 4d. or a sovereign for Rs. 15. To ensure 
conversion of gold into rupees, there is the provision 
that in currency offices gold will be taken at u. 4d. per 
rupee, But experience , showed · that sometimes the 
silver portion of the currency reserve went very 
much down in comparison with the notes in. circula
tion and so a separate reserve of rupees had to be 
kept. Again although the Government has not under
taken uncondi~ionally the obligation 9f supplying gold lor 
rupees at ls, . 4d., yet the Government must have a 
stock of gold to keep the exchange at ls. 4d. When the 
rupee has .the tendency to fall below Is. 4d. the 
Government must come forward to sell rupees at ls. 4d. 
to keep up the exchange. At first the idea w~ that the 
exchange could be kept steady at 1s. 4d., if when the rupee 
tends to fall, the Secretary of State could stop his drawings 
i.e. does not offer rupees for sale: With this view, the 
Government of India is acquiring gold since 1893. In 
the first place by the Gold Notes Acts of 1896 and 1900, 
power was taken to keep a portion of the currency reserve 
in gold and that the gold may be located in London. By 
this means, the Secretary of State, when necessary, instead 
of selling bills in open market, can draw out the neces
sary gold from the Currency Chest in London and the 
corresponding number of rupees can be put into the 
Currency reserve in India from the Government Trea
suries. Secondly, the Government is building up a stock 
of gold with the profits of the rupee coinage and with 
a part of these profits rupees are kept in the reserve also, 
11 is called the Gold Standard Reserve. It has been buill 
up with the profils of the rupee coinage. It consists partly 
of silver and largely of gold or gold securities. The 
silver portion of the reserve (which is kept in India) ensures 
convertibility of a so~ereign fo< Rs. 15. The gold portion 

31 
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of the Reserve (which is kept in London) enables the 
Secretary of State to stop selling ·bills in times of falling 
exchange and also enables the Government to sell sterling · 
bills on the Secretary of State to steady up exchange in such 
a time. The composition of the Gold Standard Reserve on 
81st August 1911 was as follows: 

1. Rupees in India at £1- Rs. 15 1,934,302 
2. Cash placed by the Secretary of State 

at short notice ••• 1,167,616 
3. Gold Securities ••• 16,357,143 · 

Total ••• 19,459,06~ 

Recently the Finance Minister stated " It is not our 
intention at present;to make any further reduction in the 
silver branch of the Gold Standard Reserve and it is not 
our intention to discontinue the silver branch." . 

12. [American crisis and Government sale of bills in 
London]. From 1893 to 1907, the currency policy received 
no shock on account of demand for gold. The exchange 
kept steady and the limit of the Gold Standard Reserve was 
regarded as a stock of gold sufficient to meet the require· 
ments of the Secretary of State. But in 1907 a new pheno· 
menon occurred. On account of famine in that year,exports 
fell off and a great financial crisis developed in the United 
States in October of that year. As usual, there was great de
mand fur gold for America and the rate of interest in London 
rose sharply. In November the Bank of England raised its 
rate to 7 p. c., a rate unknown since 1873. In India the ex· 
change fell to ls. 32-9/32<1. on 6th November (1907) and on 
25th November it fell to ls.3·11/16d. It should be remember· 
ed that ls. 3·27/32<1. is the specie point i.e., a figure at which 
it is profitable to export gold from India, provided gold 
can be got at Rs. 15 per sovereign. The ~ecretary of 
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State stopped his drawings for five weeks and in November 
and December he took out £2j millions from the 
Currency Chest in London. It was decided then to sell 
sterling bills in London at ls. 3·29/32d., and the Govern· 
ment of India sold bills to the amount of £8,058,000 
during the five months, April to August 1908, when the ~x
change again became normal. The result of the strain was 
that "in London the sovereigns in the Currency Chest were 
reduced from £7 millions to £1i millions; Reserve securi· 
ties to the value of £8,100,497 were put on the market; and 
all interest on investments was paid away as it accrued. 
In India the entire stock of gold was exhausted." But in 
the year 1909-10, export as usual went up and again there 
was great demand for rupees and the Government suc
ceeded in recovering the gold it lost from the Currency 
Reserve and from the Gold Standard Reserve. The les
sons of 1907-08 are that the Government should have 
sufficient stock of gold not only to meet the requirements 
of the Secretary of State but also to meet the trade 
demand for gold in times of excess of imports and falling 
exchange. In 1907 it was decided before the difficulty arose 
in that year, to devote one-h<Jf of the profits of the rupee 
coinage to capital expenditure on the development of the 
Indian Railways; but it was decided in 1910 in light of 
the experience gained in 1907-1908 "to discontinue thiH 
diversion and to pay the whole of the profits on coinage, 
together with the interest accruing on investments, with
out reservation into the Gold Standard Reserve until such 
time as the gold held in that Reserve and in the Paper 
Currency Reserve combined reaches the figure of £25 
millions sterling", It is an accepted principle now that 
the Secretary of State is to sell bills freely to meet the re· 
quirements of the trade, irrespective of his own require• 
ments. 



· · · 13.' '[Conclusion.] These are the principal features of 
the Indian Currency policy. Never was any measure 
adopted more in the interests of India. It is true, holders 
.of silver suffered some loss· in 1893. But the fixity of 
I e~change has leg among Other CaUSes tO a heavy grOWth 
in the commerce of the country. Although our exports have 
not been affected, India is gaining so to speak 33 crores 
of rupees a year bn the import side. For, if the gold 
standard was not adopted, there is no doubt that the ex
. change would have fallen to at least 1s. per rupee or Rs. 20 
. per sovereign. In that case we would have had to pay 
Rs. 20 fot each sovereign worth of European goods. But 

:the exchange being at Is. 4d., we have paid Rs. 15 for that. 
We have imported from 1900 on .an average 100 crores 
·rupees worth of goods or goods worth £100/15 ·crores . 
. So an yearly average saving from 1900 is (100/15 x 5) 
rupees or about· 33 crores a year, Rs. 5 being the saving 
on goods worth a sovereign. Similarly in their remittances 
to the Secretary of State the Government of India has 
gained Rs. 5 per sovereign, so to say. Sir David Barbour 
guessed the gain of the Government to be 70 or 80 mil· 
lions sterling. But the be•t way of viewing the currency 
policy is that it is a permanently beneficial reform, intend
ed to place India in her monetary and currency matters on 
ari equal footing with the western countries, so that none 
.can drain her on account of her depreciated currency but 
that she may acquire and retain gold to facilitate her 
transactions tn the western markets. 
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INDIA AND IMPERIAL PREFERENCE. 

BY PROFESSOR V. G. KAu:, M.A. 

(Fergu.ssoll College, Poo11a). 

For obvious reasons India bas not occupied in the 
British imagination the same place as the self-governing 
and other colonies have done. The average Britisher's 
ignorance about this country is proverbial though n.atural. 
India bas long been commonly regarded as a convenient 
field for exercising the administrative and the military 
talent of the British race and the prospect of developing 
its rich and untapped natural resources has been 
held out as a temptation to lure public attention 1<1 
it. The strategical position of this 'pivot of the 
Empire', iis enormous trade potentialities and its 
teeming millions, its ancient civilisation and supe
rior spiritualism have often been advanced as her claims 
upon the regard of the stay-at-home Englishman, the 
Imperialist and the Colonist. The interest evinced by 
the people of Great Britain and the Colonies, absorbed 
in their own problems, could not but be languid with 
regard to Indian questions and the sense of Parliament's 
responsibility in the matter of the proper governance of 
this country is easily satisfied by the conviction that in 
the hands of the Secretary of State and the Government 
of India everything must here be quite right. This atti
.tude is, however, happily undergoing a slow but sure 
modification and of the factors which have contributed 
to shape this desirable tendency none is so important 
as the personal interest which His Imperial Majes
ty King George V., like his august father, has taken in the 
progress and welfare of this dependency. Their Ma
jesties' visit to India, their presence among its many 
millions and the proclamation of their Coronation by His 
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Majesty's word of mouth, constitute an unprecedented 
honor such as has never been done to any other part of the 
Empire over seas. This unique distinction shown to 
India on the one hand and the spontaneous outburst of 
loyalty to the British throne and the British Empire which 
the event has evoked among Indian people on the other, 
ought to bring home to the mind of the British race the 
fact that India ought to be accorded no inconsiderable 
position in the British Empire. The eyes of the whole 
Empire and of the world are ·at present turned to 
this most essential member of that glorious organi
zation and the auspicious event which h~s been celebrated 
throughout the length and breadth of this country, 
ought to cement still more strongly, the depend· 
ency to the Empire. The final goal of the Indian people 
is, in due time, to be able to obtain all the rights of British 
citizenship and to give their land its proper rank among 
the self-governing dominions of the Empire. 

As bas been said above, for obvious reasons, this rank 
has peen denied to India and her direct voice has never 
been heard in the Councils of the Empire. The two 
political parties in England do what they think wise or 
expedient on behalf of their country without taking 
into confidence the best exponents of Indian public 
opinion. While the Reciprocity Agreement question 
was being fought out in Canada, the Liberal Government, 
however it might bless the measure, had to remain a 
silent spectator of the game, and Sir Wilfrid's party which 
represented liberalism in the Dominions, was defeated 
before its eyes. But the two parties can impose their 
political and economic doctrines on India without let or 
hindrance. While the Liberals are in power, free trade 
must be the dominating note of our economic fiscal 
policy, and we shall have to submit to preferential tariffs 



247 

when the Conservatives secure the reins of Imperial Gov· 
ernment. Imperial Preference has, for some time past, 
been the chief plank in the Unionist programme, and 
though it will now be overshadowed by Home Rule and 
the Upper Chamber questions, fiscal reform must continue 
to engage public attention in Great Britain and the 
Colonies, the latter having already made considerable 
advance in that behalf. The recent events in Canada 
indicate the triumph, though temporary, of Imperial Pre· 
ference and various schemes in connecton therewith have 
been already discussed and propounded. Free traders, 
of course, do not believe in any beneficial effects of pro· 
tective tariffs nor have they any faith in the unifying pro· 
perties of Imperial Preference. During the last ten years the 
Imperial sentiment has become very strong in the Colonies 
which have shown their readiness to make concessions to 
and sacrifices for the mother country and for one another. 
The question is naturally asked, is the mother country to 

• make no response to Colonial sentiment and offers of sacri· 
lice? The present Liberal Government which was pleased 
to see Canada making a separate Tariff agreement with 
the U. S. A. as it harmonised with its economic doctrines 
irrespective of any considerations of Imperial Preference, 
had to yield to the pressure of Colonial feeling focussed at 
the last Conference so far as to appoint a committee to in· 
quire how far the present fiscal relations of the members of 
the Empire with one another and with foreign states can 
be modified with advantage. This was intended as a mere 
sop to the Colonies and with it they have been for the 
time being satisfied. But in the case of India there is no 
need of doing even so much and free trade principles can 
here be applied in all their rigidity and nakedness. The 
apostles of free trade very pertinently twit the tariff refor· 
mers on the flagrant injustice they will have to do to India 
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if their scheme is ever carried into operation;' .Suppose, 
say they, Great Britain turns protectionist to-morrow, 
will they allow to India the same measure of protection as 
they seek for themselves ? The question is unanswerable. · 
Lancashire will not, even for a moment, ·tolerate the idea 
of its stuffs being taxed in India. Free traders, of course, 
avowedly believe that protection is bad in all· its forms 
and that protective duties are mischievous. It is therefore 
quite in consonance with their theory that a counteracting 
excise duty should be levied on the mill·produced cotton 
fabrics in India, if they benefit by the import duty on for
eign cloth. :But British protectionists cannot consistently 
claim protection for their own industries and refuse it for 
those of India. An exponent of the British free trade . 
policy recently wrote in answer to a tariff reformer :-

The policy of the Tariff Reform League, so far as it 
has been defined, means the admittance of British goods 
into India free of protective duties. The policy of Indian 
protectionists is to shut out British goods by prohibitive 
duties. The attempt to reconcile these policies is as futile 
as the attempt to square the circle . 

. Indian protectionists do aot certainly want to make 
British goods a special ob.iect of their attack, though they 
are keenly desirous of encouraging their industries by 
means of import duties and otherwise. It is curious to 
note that the British tariff reformer is a protectioni~t at 
home and a free trader with reference to India. The 
position of th~ free trader is intelligible, not so that of the 
tariff reformer unless he is to be supposed to be animated 
by pure selfishness. If that is so, his vaunted Imperialism 
is a cloak to hide his interested motives. No wonder then 
that advocates of protection in India are suspicious of the 
blandishments of the tariff reformer and prefer his rival, 
the apostle of free imports. 
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. : "For· "India unmitigatfd free trade ·is ·bad eno~gh.: 
but there is strong reason to fear that Imperial Prefer· 
ence' would be. worse. The latter idea is based upon 
free or preferential trade within the Empire and high tariff 
walls against the protectionist world : upon mutual con• 
cessions and sacrifices amorig the members of the Empire 
for the good of the whole. The common benefit, how• 
ever, presupposes the benefit of the several constituent 
members. With every desire to do her part of the im· 
perial compact l ndia will insist, all things considered, 
upon the balance of the advantages which preferential 
tariffs are supposed to be capable of yielding, turning. 
however, slightly in her favour. If all British goods are 
admitted duty free into this country, foreign articles taxed, 
and commodities exported to non-British nations, subject•' 
ed to a duty, what will be the gain of India that may be 
set off against the obvious loss? The cotton excise duties 
may be removed and the revenue duties against the im
ports of Indian tea and tobacco may be taken off. This 
means a considerable loss of revenue on the one hand 
unaccompanied by any gain on the other. As things 
stand at present, on an average of the last five years, 6' 
per cent. of the import and 25·6 per cent. of the export 
trade of India falls to the share of the United Kingdom. 
The remaining 36 per cent. of the imports consist of articles 
which Great Britain cannot manufacture and no amount 
of concessions would create those manufactures there.· As 
to the exports a similar remark may be made. The United 
Kingdom does not import more than 25 per cent. because 
it does not want more from India. While Great Britain 
exports more than thirty-five crores worth of cotton manu
factures to India, Holland comes next with only half a crore 
and Germany and America are almost nowhere. Now, sup
pose the import duty of 31 per cent. is re111oved or abolisl)• 

~~ 
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ed, what will England gain against her rivals ? Nothing. 
l~dia will only Jose a crore and a half of her customs re-: 
v.enue, a pie of which she cannot afford- to sacrifice in her 
P.resent financial situation.; Far from reducing our import 
ctuties we shall have to enhance them for revenue purposes 
a5 some of them haye.already .been. We are told that the.· 
al!olition of the import duty , on British .cotton manufac-. 
tures will make clothing cheap in India •. But how dearly, 
w!ll tha~ cheapness be bought ? The price will be loss in 
revenue and the ruin of the indigeno'us textile industry, the 
o~ly substantial Indian Jndustry in. existence. If again,; 
foreign art_icles which the l,J nited Kingdom cannot. supply 
are subjected· to heavier. duties, they . will be dearer. 
to the. consumer and thus the ·argument of cheapness 
falls tc;> the ground •. Of the , export of Indian tea, 
qreat .Britain. takes a substantial.share and the remis-" 
sionof the import duty in British ports is not likely to be 
Q~ much advantage to us •. An export duty on our. raw: 
m,ateria1s, it js argued, taken by foreign c(luntries will be, 
productive of . revenue and advantageous to Britain., 
Fo~~ign natiqns cannot do without :those goods, however. 
bur~ened with duties. But as the ~vernment of India 
remarked in their famous despatch of 1S03 this will only 
i~Jvolve us in tariff wars and foreign countries may very well 
retaliate upon us. Even granting that the export duties are 
levied upon foreign purchasers, as the Government of India 
miglit well do for purposes of revenue, it will only be an . 
indirect gain to the United Kingdom. . If Great Britain. 
can offer.us something worth bargaining for, then the. 
pr(lposals of tariff reformers. may be seriously considered. 
So far as the schemes of prefere~ce that have been for-. 
mulated are concerned they seem to be intended only to 
ll~ilize India's raw materials to assail. foreign rivals of Eng
hind and to make the lnctian mat:k!'t a ntonopol)' for Briti&lt 



liiimufactures. · The advantages that are p~t to the ~redit 
{)f India in the preference account are illusory while the 
items on the debit side are substantial. This is not busin~ 
but juggling. · Some advocates of preferential trade have 
Irankly confessed that owing to India's ~uliat economic 
conditions she does not stand to gain anything for many 
a year to come by such trade, but aU the same they want 
to make this dependency a lever with which the United 
Kingdom is to recover the economic ground it has lost to 
her rivals, No shrewd man will make a bargain on these 
terms, nor will a fair-minded person have the hardihood to 
offer theni. Our trade with the colonies and other depen• 
dencies is too small to be taken into account and mutual 
preference in their case will not affect lhe Indian situation 
in any way. To the United Kingdom the trade with the 
Colonies is important, as British exports to the self-govern• 
ing colonies taken together are nearly 23 per cent. more 
than those to India. 

So much about the business side of the question. As 
regards the sentiment involved in it, Indians have not been 
admitted to a partnership of the rights of the Empire, and 
therefore they cannot be blamed if no cord of enthusiasm 
is touched in their hearts by an appeal to Imperial senti
ment. The blessings which British rule has conferred 
upon India are patent to every one and none are 
more conscious of and thankful for them than 

·the Indians themselves. They have firm "faith in 
the noble traditions and instincts of the British race 
and wish that the lofty ideal of British statesmanship 
that India ought to be governed in her own interests, 
should be translated into practical action. The ·attitude 
of the self-governing colonies towards India is not such as 
to foster any imperial fervour in the minds of its people 
and a change in this attitude is· urgently required 



Jf this dependency is to take its proper place in the 
enmity of nations which constitute the British 
Empire. Even ; so circum~tanced, . India will not 
be unwilling to do her duty by the Empire and make 
~acrilices, as she'has so often don~ in the past, if the other 
.Diem hers make a reasonable advance. If the advocates 
of,preferential trade within :the Empire are really serious 
i~ doing justice to eyery member of it, let them allow 
India to .retain her import duties on cotton . manufactures 
Jor the protection of her indigenous i~dustry and she will 
give preferential treatment to British goods. The schemes· 
~o far .. formulat~d are only one-sided and .if there is no 
real reciprocity they will' receive. ~0 favourable . response 
irdhi~ countx)•: . . >· Opinions, .may differ as ,to the . suitability or other
~ise of a protectionist policy in India. Whether 
,protection would be advisable in an. industrially ad
vimced nation like the United Kingdom and unwise 
.in a backward country like ·India with . her . infant 
'in·d11stri~ struggling for lile, the de~and for fiscal 
i.nqependence . for this country is. gro~ing stronger 
ever.y day. And neither the Government of India nor the 
people will acquiesce in a fiscal policy which holds out no 
substantial economic advantages to this ·country. . The 
opinion of !he educated Indians leans strongly .towar!is 
J~rotection •. It believes that though free trade may be good 
Tor England it is not equally good for India ... It appears, 
however, that a modified free -trade policy will be better 
for 'us than· the sort of Imperial Preference which ·bas 
been offered for our acceptance, . The Indian Govern· 
mimt wants the same fiscal liberty as the C~adian ~oyern· 
men~_f.or 'instan<;e, enjojls and unless th~t is conceded 
JQdi~ will not.be in a.position advantageously _to jo~ in 
~c'heihes of j10perial Preference.· The views of P~of. -. ··-r .. ·.. ··u· -·- .. ----··-- ..... .... • ..i_.-· ··-· • ......... 



H. B. Lees Smith ih this connection are valuable, though 
we cannot subscribe to everything he says regarding 
Indian protectionism. He observes :-

"By preferential tariffs Great Britain will lose heavily 
in her Indian market. India, however, has little either to 
lose or gain from preferences themselves. Nevertheless, 
the proposals for preferences are of the highest import
ance to her. If they are ever adopted by the United 
Kingdom, they will undoubtedly be accompanied by a 
return to protection. India will then have a unique op
portunity of gaining her fiscal freedom. Although I have 
not disguised my suspicions of the prevailing protectionist 

ntiment of India, I wish to see her freely adopting the 
fisc olicy which she considers most for the good of her 
own pe • India, of course, means for this purpose the 
Indian Government, acting, I sincerely hope, in conjunc
tion with the educaied opinion of the country. My advise 
to the leaders of Indian opinion is simple. They should 
make it plain that if a preferential scheme is adopted, they 
are willing that India should have a place in it. One 
fact, however, must stand out clearly. Should Great 
Britain adopt protection she must honourably face the 
consequences of her conversion and allow to India the 
right to follow in her footsteps, if Indian administrators 
and thinkers consider it to be for the country's good." 

It is to be hoped that the visit of Their Majesties to 
this country will bring the British people to a frame of 
mind favourable to a correct appreciation of India's place 
in the Empire and their duty and responsibility towards 
its people. Only on this basis of fiscal freedom for India 
can a reasonable scheme of Imperial Preference be framed 
which will be conducive to the economic progress of this 
country and the greater solidarity ol th~ British Empire. 
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THE! ART OF ICE MANUFACTURE IN THEORY: 

AND PRACTICE. 

By ALAKH DHARI, ESQ., PUNJAB TRANSPARENT ICE 

FACTORY, AliiBALA. 

' The reduction of temperature of water and other liquids by the 
melting of saltpetre is said to have been known in India at a very remote 
perlod.'-A. J. WALL~·TYr.BR1 C~B.: A.U.t.C.E., Author of Refrigertdion, 
'Cold Storoge anti Ice-Making. 

'Tho arti&cial production of leo cannot be claimed as a modern 
achi~vement. Ag ea ago, in India, water wa&: frozen in shallow, porous 
earthern dishes. resting on some non-conducting material, as straw or 
grass, by being exposed to currents of air during the night.'-Lours M. 
SCHMIDT, PH. B., A.M.J.B.B,1 of LYNN, M'assac.busetts, U. S. A., Author of 
Princilles and Practice oj .trliftciai leo-Making and Refrigeration. 

CHAPTER I. 
·.~.· 

GENERAL PRINCIPLES ANo\iETHODS OP' 
APPLICATION. 

HISTORICAL, 

Tbe principles of Ice manufacture were not unknown to 
lbe ancients, whether in India or in other parts of the world. 
Tbe abstraction of beat by such means as the exposure of 
substances to be ~ooled to currents of cold air, or by the in· 
direct agency of saltpetre, was a common knowledge among 
tbe Indians in olden days. In Europe, too, wine bottles are 
said to have been cooled in Rome 2,000 years ago by immer· 
sion in water cooled by throwing in of quantities of saltpetre. 
Orosius mentions that cold was artificially produced among 
the Esthonians about 400 A. D. for freezing the dead and tbe 
reduction of temperature of liquids. Later on, ·Latinus'Tan· 
Credos, of Naples, mentions that in 1607 water was frozen 
among the Italians by tbe use of a mixture of snow· and 
ealtpetre. 
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.,,. But it would, probably, be quite sale to assume tbal 
the broad principles of the production of cold . by artifi. 
cia! means were alone known in early .times and that, In 
practice, ice-making or refrigeratbn was restricted to very 
small proportions up to within tbe last fifty-years or so. It is 
during this short space of time that improved systems of 
machinery have enabled the production of Ice and cold stor. 
age accommodation as cheap articles of commerce and every· 
day use. ·· · · 

PRoPERTIES OF IcE. 

The spe<;ific gravity of Ice made from de-aerated water is 
1)26. .Its specific; heat. is •50l. At a temperature of 82•, Farh., 
1 cubic foot of Ice weighs 57·625 lbs. Tbe equivalent of a 
ton of Ice is 818,080 British Thermal Units, • that is to say, 
Ibis is the amount of beat that would be required to convert 
one too of Ice at a temperature of 82 'deg. F., into a too of 
water at 8Z deg., or, on tbe other band, it is necessary to eE• 
tract 818,080 Units of beat from one too of water at 82 deg •. 
Farb., in order to conv<rt it into one too of Ice at 82 deg. 
Far h. 

PROCESSES OF MANUFACTURE. 

In view of the great industrial importance attained by 
tefrigeration and ice-making of late years, it is not surprising 
to find tbat many scientists and engineers are devoting their 
entire energies to the task of designing machines that combine 
efficiency in amount and quality of work performed with 
cheapnesa in price. A large number of different types of 
machinery, of varying degrees of reliability and satisfaction, 
has consequently been put on the market. 

There ar~ in the main two .entirely different processes 
~t I.;;;rumufai:ture in use at present. One of them is known 

• The amount of beat required to raise one poand of water when 01t 
89"·4 deg. one degr~ in temperature by the Farenhelt tcale b one heat 
llberq>Ol! Uo!L It II eqqivalenllo 778 loot po~ncb of wort, 
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as the Air-Expansion process, but owing, perhaps, ·ta a: low 
standard o.fefliciency, it is but little employed in the machines: 
warked.on a commercial basis. .The other system i.s- knowi\ 
aa the Evaporation process. Machines of this class are, agaill, 
divided illto two sections:- .. , . · 

· (a);-Absorption system. 
· (b).-Compression system. · · · · 

ABSORPTION SYSTEM. • . 
· ...... 

. ' In machines of _the Absorption system, the refrigerating 
·agent in a liquid stafe is placed in a generator and on being 
heated by means of steam is driven-off into" a -condenser, 
where it cools and is Iique6ed. From here it 'is allowed· to 
escape into an evaporator, when:e it evaporates back in gase.l 
oils form, and, in so doing, produces cold 'in tlie objects sur
rounding the evaporator. The evaporated ga• then passes In; 
to an absorber and at the same time the liquor 'in· the gene
rator from which the refrigerating agent is driven-off, called. 
"weak liquor," is allowed to escape slowly into the absorber, 
which is kept cool, and there it meols the gas coming from 
the evaporator and absorb• it. A strong solution of the refrige-· 
rating liquor it thus formed and it is pumped back into the 
generator to be re-heated and used over again., 

In practice, numerous additions are made to. the above. 
process with the object of increasing the efficiency of the ap·_ 
paratus used. The evaporated gas, before entering the con~. 
denser, is passed through an analyser and recti6er, where the_ 
water vapour is condensed. A beat exchanger or economiser 
is provided for cooling the weak liquor, prior to its entranc~ 
into the absorber, and at the same time heaf the strong liquor. 
before it enters the generator. The evaporator may either be 
of the shell or of the continuous pipe coil type. . In this, 

. the beat is abstracted from the surrounding brine or other 
substance by evaporation of the refrigerating ·agent. 

There are only a few Absorption machi!leS now in the 
market, Indeed, the only firm now making this type .qf 
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machinery that I know of are Ransomes and Rapier, of 
London. I am indebted to them lor the details of the above 
description of the Absorption process. There are some other 
types of early Absorption machines still in use, but it seems thiS 
system is last falling into decay. The field is being wholly 
taken up by the Compression system, which alone can, in fact, 
now be regarded as the standard one adapted lor industrial 
purposes in India. 

COMPRESSION SYiTI!M, 

The principal features of machines working on tbe 
Compression system brieRy consist in compressing the re
frigerating agent (hereinafter referred to as the agent) in a 
force pump, eommonly known as compressor, to a high pres
sure and then con\•eying this compressed gas to a condenser, 
where it is brought into indirect contact with fresh water 
which abstracts the heat developed by the gas during the 
process of compretsion and liquefies it. An intermediate ap
paratus, called the oil intercepter, is often used to trap and 
retain the partiCles of lubricating oil which are constantly dis
charged with gas from the compressor. The said agent is 
then passed into expansion coils, where it evaporates and in 
doing so abstracts from tbe surrounding substances (water, 
brine or air) practically the same amount of beat that was pre
viously given up to the water in condensing. It is then re
compressed and the same cycle is repeated (without any loss 
of the refrigerating agent save that due to occasional leakage 
through defective joints) until the temperature of the water 
to be frozen is reduced below freezing point and solid cakes 
of commercial Ice are formed. 

REFRIGERATING AGENTS, 

Ice is manufactured through the agency of many agents 
capable of boiling and evaporation at very low temperatures, 
but Ammonia (NHs), Etber-(Cs Ha )2 0-, Carbonic Acid 
( c o2 ) and Sulphurous Acid (S 02) are the more popular and 
commonly used. 

sa 
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AMMONIA. 

Anhydrous Ammonia (NHs) is pure, dry, ammonia gas, 
almost free from water, compressed to a liquid state. NHs 
should be distinguished from the ordinary liquor Ammonia 
of commerce, which is a weak solution of ammonia gas dis· 
solved in water but anhydrous ammonia can be distilled, in 
case of necessit~, from the said liquor through a simple distil
ling apparatus•. 

Liquid Ammonia boils and vaporises at a temperature of 
about 88•5• below zero F., at atmospheric pressure. It has a 
latent heat of vaporisation of 900 and a vapour tension of about 
108 lbs. per square inch at a temperature of GO deg., Farh., 
rising by rapid degrees to about 150 lbs. pressure when at 77 
deg., Farh. The liquefacation of gas, by pressure, above 
77• F., is rendered difficult by reason of excessive strain on 
the compressing pump which is generally not m~de very 
strong. For liquefacation by cold, ammonia bas to be reduced 
to a very low temperature, viz., about-85·50 F. It possesses 
great heat absorbing powers. Specific heat of NHs liquid is 
1·228 by colorimeter test, in consequence of which the power 
required for driving an ammonia plant is much less in com
parison with those wherein other refrigerating agents are used. 
Ammonia does not in any way corrode iron but exercises an 

• Non :-The apparatus required for distilling ammonia from the 
ordinary liquor comprises a 1ti1J, a condenser, separators and a de
hydrator, all tested, when jointed together, to a pre.tsure of about 100 lbs. 
per square inch. The still is heated to a temperature of about 212 deg. 
Farh., by insertion of a coil containing live steam, when gaseous amm~ 
nia passes, saturated with particles of water vapoars1 into a preliminary 
separator, In this separator, a large part of the watery particles is eli
minated by falling tbro' pipes provided with perforationstor the purpose 
and returned through pipes to the stu). The partially dried gas passes 
through a water cooled worm in the condenser and on into the dehydra
tor. Aditional separators may be u~ed to meet necessary requirements. 
In the deh)drator. freshly burnt lime is placed on plates in \vhich the 
ammonia gas hae to pass and which are perforated with a view to let 
the burnt lime luck whatever little of moislure remains i:~ the eas. 
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injurious effect on copper. It is neither as explosive 
nor as inRammable as ether. Ammonia bas a molecular 
weight ol I 7 and a density of 8·5. It is a colourless ir-res· 
pirable gas having a strong pungent ond easily recognisable 
odour. It is slightly combustible when mixed with air and 
burning feebly with a Harne of greenish yellow hue. When 
mixed with about twice its volume of air, it is capable of ex· 
ploding with violence. No part of ammonia apparatus should 
have a naked light inserted into it until it has been opened, 
exposed to and mixed with a large volume of air for a suffici· 
ent time to render the gas innocuous in presence of light. It 
irritates human organs when inhaled. The Spec. gravity of 
NHs liquid is •76 (water= I) and of vapour ·59 (air-1). 

ETHER. 

Ether-(C2 H6)2 0-is a colourless liquid having a 
strong peculiar smell It is lighter than (specific gravity, ·7:18), 
and does not dissolve in water. The vapours of ether are 
about 87 times heavier than hydrogen and 2·586 times 
heavier than air. The boiling point of Ether is 
S!·97o F. Ether is highly inHammable and explodes 
with great violence when, escaping into air in vaporous 
condition, a naked light is brought near it. Its specific beat 
is 0·5S and as a refrigerating agent it has a much lower 
efficiency than ammonia. The low vapour tension of ether, 
though rendering it necessary to use, proportionately, a large 
quantity thereof to produce a given effec~ has one great 
advantage, viz., the comparative saiety and simpli~ity of all 
working parts which is rendered pos•ible owine to its low 
working pressure, and which is a great factor in a tropical 
country like India, where the average mechanic Is not well 
versed in the intricate details and pitfalls of a complicated 
machinery. The efficiency of machines working on the ether 
process does not fall off in any marked degree when operated 
with condensing water at comparatively high initiallempera· 
lures ranging somewhere about 90o .Farh., while the small 
amount of pressure generated in the condenser, namely, from 



7 to 15 lbs., per square inch, is. favorable to the maintenance 
of joints in a tight condition and risks of leakages are rendered 
remote. 

C02 

Carbonic Anhydride (C02) is a substance which 
does not exercise any corrosive action on metals. It 
does not support combustion or human life but its fumes 
In · case of escape in a well ventilated room are not 
much harmful. It is claimed by the pusbful firm of J. & E. 
Hall that, underatmospheric pressure, C02 evaporates from the 
solid state at temperature of 120 deg. below zero Farh. From 
another source I learn that the evaporation begins at-78·2 
F. Liquid C02 boils at SO deg. Farh., at 85 atmospheres 
pressure. But, by regulating the pressure, it could be caused 
to boil at as low a temperature as Oo F. C02 bas a molecular 
weight of 44 and a density of 22. 

The specific gravity of liquid C02 is ·as, and its vapours 
are 1·5241 times heavier than air. It occurs free in the air but 
the commercial substance used in ice-making is a bye-product 
formed during the process of fermentation of cane juice. It 
is also obtained out of choke damp• of coal mines. There is 
one great disadvantage in the use of this agent in the 
tropical climate like India. With cooling water at the high 
temperatures available in Ibis country, C02 requires a very 
high pressure for liquelacation, reaching to about 1,800 lbs. 
per square inch. 

SOz 

Sulphurous Acid (802) is an anhydrous, non-inflammable, 
gas. Its fumes, though irritating, are harmless, and unless 
excessively inhaled are not injurious to health. It is a power
ful disinfectant. 802 liquefies in the condenser at a pressure 
varying from 80 to ~0 tbs., according to the temperature of 
condensing water. It has a strong smell. Not only it does 
not corrode metals, but 802 also possesses certain useful 
lubricating properties, which enable the compressors 
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using this agent to dispense with other kinds of oilluhrica• 
tion, and the difficulty of oil coated condenser and refrigera
tor tubes does not, therefore, exist in S02 machines. Wben 
mixed with moisture and air, it gets converted into sulphuric 
acid in which state it attacks iron in a bad way. The specific 
heat of liquid SOs is ·St7i. The specific gravity of S02 in 
gaseous state, is 2·211 (<ir = 1) and in liquid condition, at 4 

deg. F.,=1·491 (water-1). Its boiling point is-10·08• F. 

STANDARDS FOR HEAT AND WEIGHT. 

Mention has been made in this chapter about the terms 
specific heat, specific gravity and latent heat, etc., of Cllrtain 
substances and for the information of those who do not under· 
stand what such expressions signify, it may be well to explain 
these terms. 

To start with, water is a liquid composed of hydrogen 
and oxygen in the proportion, by weight, of 88·9 parts of 
oxygen to 11·1 parts of hydrogen, and, by ato111<1 in the mole· 
cule, of two atoms of hydrogen to one of oxygen. The cbe· 
mical formula of water is, therefore, H2 0, At the ordinary 
atmospheric pressure of about U ·7 lbs., per square in. wder 
freezes to ice at 82 deg., F., and boils and is changed to 
steam at 212. de g., F., but under increased pressure, the 
boiling point may rise higher. The chemical composition of 
water does not change either by freezing or by boiling. 

By specific heat is meant the amount of heat required to 
raise the tempera lure of a body one degree by the Farenheit 
scale as compared with the amount of beat required to raise 
an equal quantity of water one degree. The specific beat of 
substances varies according to whether they are in liquid, 
solid or gaseous conditions. The variations in temperature 
and pressure also alter the values of specific beat. Water is 
taken as a standard for specific heat and with the exception 
of hydrogen it bas the greatest specific heat, By reason of 
its extreme rarity, hydrogen requires 8·409 amount of heat to 
raise its temperature as compared with water - 1. The 
specific beat of air is-0·28761 and of Ice-0·60,, 



Specific gravity is the weight of a substance by volume 
as compared with the weight of an equal volume of water. 
Puce distilled water at the ordinary atmospheric pressure 
(14·7 lbs.) at a temperature of 89 deg., F., is taken as the unit 
of standard for all substances in liquid of solid state. The 
standard of specific gravity for gases is pure fresh air. At a 
temperature of 59 deg., F., distilled water is 819 times as 
heavy as air. The specific gravity in gaseous form of hy
drogen is ·0692; of oxygen=1·1056; NHs =·59; {C2H5) 20= 
2·586; S02- 2·211; C02 =1'5241, when air-1. 

Latent heat has been thus coincisely defined by Balfour 
Stewart : " Latent heat is the heat which is absorbed by 
bodies in passing from one state to another, but it does not 
manifest itself by producing an increase of temperature and 
is on this account called latent heat. A pound of water at 212 
deg., F., mixed with one pound of water at 82 deg., F., gives 
2 pounds of water at 122 deg., the mean of the two compo· 
nents; if, however, a pound of ice at 82 deg. be mixed with a 
pound of water a Zl2 deg., we have two pounds of water at 
51 deg. only ............... The difference being equal to that 
required to raise 2 lbs. of water through a range of 71 deg ••• 
......... representing the heat required to liquefy lib. of ice." 
The latent heat of water for liquefacation at 82 deg. is 142·4, 
and for vaporization at 212 deg. 966, British Thermal Units. 

INDUSTRIAL USES OF REFRIGERATION. 

Refrigeration is used in many other manufacturing and 
industrial processes, a few of which are mentioned here. 
Freshly killed meat, eggs, milk, butter, fresh fruits and fish, 
&c., can all be kept in a state of preservation for long spaces 
of time when stored in rooms the temperature of which 
has been artificially lowered for the purpose.* · In 
Europe, indeed, the principles of refrigeration are not 
so widely known by reason of their application to lee 
manufacture as owing to their use in abattoirs and cold 

• See Table given in Appendill: ' C • at the eud o( this treatise. 
' 
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stores. In breweries, refrigeration is employed to furnish 
constant and easily regulated low temperatures in cellars 
and fermenting and settling rooms. 

When live animals have to be transported for long dis
tances by sea and have to pass through different climalic 
conditions, artificial cold comes to aid and, by keeping the 
holds containing those animals in uniform temperature, saves 
them from destruction. In recent times, however, the trans
portation of live cattle for slaughter from distant countries has 
been in a large part abancloned. Sea vessels are fitted with 
cold stores wherein meat can easily ·be carried in condi· 
lions of absolute freshness at, comparatively, cheaper cost 

Refrigeration is useful in dynamite factories for keeping 
the dynamite in a cold and tractable state during the processes 
of nitrating ; in the manufacture of photographic ware lor 
cooling and consolidating the gelatine dry plates. In chemical 
works, it is of immense use lor reduction of mother liquors to 
low temperatures, acceleration of cry•tallising processes and 
lor production of a larger amount of crystals from the same 
quantity than could otherwise be obtained. In ocean-going 
vessels, cold storage machines are used lor preservation of 
food products and for cooling of residential apartments when 
passing through tropical zones. 

In India-rubber factories, and celluloid works, blocks are 
hardened and cured by application of cold, which enables 
their being cut and made into all the various articles of every 
day use, recreation and pleasure. Refrigerated India-rubber 
sheets are capable of being worked in a much superior man· 
ner and at a far lower cost than others not consolidated in 
this manner. In glue works, gelatine is hardened and dried 
through cold, which is also a most efficient medium for the 
preservation of furs and various fabrics such as woollen 
carpets and rugs, silks; tapestries and up-holstered furniture 
from ravages by insects and, in case of silk, to prevent it from 
loosing weight and to preserve its gloss or lustre. 

In skating rinks, the principles of artificial cold production 
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are applied for providing surfaces of Ice to admit of the 
excitement and sensation incidental to rapid slidings over. · 
smooth ice platforms being enjoyed in immune warm 
weathers. In parafine and oil works, refrigeration is employ
ed in various processes of congealing, hardening or otherwise 
facilitating the methods of manufacture and storage. In 
paints works, vinegar factories, sugar refineries, chocolate 
manufacture, &c., refrigeration is, likewise, useful for solidifi
cation, heat abstraction and preservation of products before, 
during or after, the manufacturing processes. 

CHAPTER II. 
THE COMPRESSION SYSTEM. 

GENERAL SURVEY. 

As mentioned above. of all the methods employed in the 
mannfoctnre of Ice, the one known as the compression system 
is most popular and by far the best adapted for production of 
cold or Ice on a commercial scale. Whatever the refrigerating 
agent, the cycle of operations is the same in all machines 
working on this system, viz., the refrigerating agent is first 
evaporated, then compressed and, finally, condensed and 
liquefied for r_e·use. 

REFRIGERATOR. 

The evaporating apparatus, commonly known as Refri· 
gerator, consists of a series of coils or pipes into which the 
refrigerating agent is admitted and which are surrounded by 
brine. The agent absorbs heat from this brine and in doing so 
gets vaporized itself. The powerful sucking action of the 
compressor pump keeps a state of vacuum in these coils. 
Besides drawing away the vaporized gas, this vacuous condi· 
tion, by causing void, also helps in the actual vaporization of 
the agent. 
Refrigerators are constructed in several different patterns. 

(a)-In which the evaporating coils are contained in an 
independent, insulated, lank," herein brine from ice-tank is 
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apmitled at one end by means of a force pump arid after part· 
· jng with its heat to the agent and getting cooled itself, is 
pumped again into the ice-tank or arranged to flow thereto 
by mere force of gravitation, and made to circulate around 
ice moulds or in cells. 

(b)-ln which the evaporating coils are placed in a side 
or centre of the ice-tank itself and the circulation of brine is 
maintained by mean• of a mechanically worked propeller. 

(c)-In which the evaporating coils are spread throughout 
the ice·tank. A row of ice moulds is alternately followed by 
one, or more, line of evaporating coils. This arrangement is 
known as the direct expansion method and is thought more 
economical than either of the above two processes. The cold 
js produced exactly where it is required and there is no 
loss or wastage-incidental to its transmission from a di•tance. 
A higher evaporating pressure can be maintained in direct 
expansion pipes without a corresponding enhancement in the 
temperature of the refrigerating agent contained in the same. 
The !las is sucked into the compressor at a high back pressure 
and a larger amount of efficiency is obtained. 

There is yet another type of Refrigerator used in some 
ether Ice machines. It may be called a multitubular Refri· 
gerator. It consists of a velded copper cylindericalshell with 
hammered end plates into which reamless drawn brass or 
copper tubes are fitted. Ether is admitted into the hollow 
space around the tubes, through which brine is passed. 

It may be noted that th: types ol Refrigerators described 
in (b) and (c) are applicable lor can Ice tanks only. A cell Ice 
tank must, of necessity, have its Refrigerator fixed in a 
separate tank from which brine is forced through the cell· 
ends into the plates. 

COMPRESSOR. 

As soon as the agent has done its work of abstracting 
heat from the surrounding brine, it pas•es in a gaseous state 
into the Compressor, the function of which is to subject the 
gas to a pressure sufficient to reduce it, on being brought into 

84 • 
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contact with fresh water, to a liquid form. During this com
pression a degree of heat is developed in proportion to the 
amount of pressure to which the gas is subjected and which 
pressure varies according to the detailed table given in Appen
dix A from-

7 to 17 lbs. per square 
85 to 90 lbs. · ,. 

" 

inch in case of Ether 
S02 

" 
" 

NHs 105 to 228 lbs, 
700 to 1338 lbs. n tt C02 

This compressed heat the agent parts to fresh water in 
the condenser. 

The Compressor is formed of a cylindrical vessel of cast 
iron (and in case of a C02 plant from forged steel) in which 
the gas evaporated from brine lank is pumped at one side and 
compressed and discharged into a system of pipe-coils called 
the Condenser at the other. The Compressor pumps are of two 
types, vertical and horizontal, but the principle of working is 
the same in both and each of them may be constructed for 
single action or double action. Single-acting Compressors 
are provided with two valves only, one at each extremity and 
known as suction valve and discharge valve, respectively. 
The suction valve draws the evaporated refrigerating agent 
from expansion coils and, after subjecting to the required 
pressure, discharges the compressed gas into the Condenser 
coils. 

A single acting Compressor has the advantage, when 
working with a gas of the tenuity of Ammonia, of preventing 
the stuffing box through which the piston rod . works and 
which, in this case, is generally situated on the ·suction side 
of the Compressor from being subjected to the high pressure 
of gas in a compressed state. The ris~ of leakage of the gas 
through this gland are thus comparatively less. A high 
pressure on the gland cannot, however, be avoided in a 
double acting Compressor, where one suction and one deli
very valve is situated at each end of the cylinder and where 
the compressing pump, in being obliged to perform a double 
duly (suction at one end and delivery at the other) in every 



single stroke, bas naturally to put forth the same amount ol 
pressure against gland in the return stroke as there is at the 
other end in the forward stroke. But a douhle·acting pump 
is advantageous from an economical standpoint, in as much 
as in a single stroke and with nearly the same amount of 
friction of all parts save in the stuffing box, a much large 
amount of ,gas is dealt with. The amount of friction engen· 
dered by extra tight packing in a double-acting cylinder 
gland is, however, not inconsiderable and many a maker of 
Ice machinery prefers to use single-acting pumps. Taking all 
matters into account, it is roughly estimated that there is a 
net saving of from 20 to 25% power in a double-acting 
machine. 

In the vertical type ·of Compressors, the wear of the 
cylinder is proportioned equally on all sides and is com para· 
lively very slight as the strain due to work and th~ weight of 
working parts is not borne on any one side in particular. 
But, in a double acting vertical Compressor, the discharge 
valve at the lower end, even if it is placed on a side, olten 
gives much trouble as it permits of oil being discharged 
before all the gas has Jell th~ pump. This difficulty is sought 
to be overcome in many ways. In the De La Vergne type 
of vertical Compressor, lor instance, there are two discharge 
valves on the side at lower end, one above the other. On the 
down stroke either of the valves, or both, get opened until 
the piston covers tbe upper one, when only the lower one is 
open to the Condenser. In the further course of the piston 
and as soon as the lower valve is also closed, the upper one 
is placed in communication with an annular chamber con· 
tained in the piston. This chamber bas valves in ils bottom, 
which open into it as soon as all other outlets from the lower 
side of th: piston are closed (they open a little harder than 
the discharge valves on the side). The gas now goes out 
through the piston and oil follows alter the gas. By tbia 
method, the makers claim that no gas remains on the lower 
side after completion of the down stroke. 

In the horizontal type, the weight oflhe piston falls on one 
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/the lower) side only, which consequently shows signs oi 
greater wear ; but it presents several 'practical advantages 
in the shape of tractability and facilities in· control, which 
have tended to increase the horizontal type· in public estima
tion ani! extended its use. The oil difficulty of the vertical 
type is unknown in this method. The different parts of the 
machine are placed in close 'proximity, which apart from the 
simplification of the apparatus admits of easy and constant 
attention and less exposed to the risk of accidents. · 

'In the upward stroke, the piston of vertical machines 
has to reach right up to the inner surface of the top cover. 
Should the piston happen to get loose or a valve fall 'in the 
cylinder, the end cover stands in the danger of getting 
knocked off. To avoid this risk, some compressing machines 
are fitted with a false or safety head, which is of the same 
diameter as the cylinder and is fixed with spring seats. It 
is designed to come in metal to metal contact with piston face 
at the end of the latter's upward stroke. The known advant
age of the safety head, besides reducing ·the clearance space 
to an absolute minimum, is the security it guarantees against 
the breaking of the end cover in case of accident to machi· 
nery or an overcharge of liquid oil, etc., in the Compressor. 
In such a case, the safety head recedes back from its seat 
and 'allows the obstuction to pass through. The shifting 
movement repeats itself and continues until the difficulty is 
removed, and prevents the destruction of the Compressor 
that would result if heads are fixed solid. 

The valves in Compressor cylinder are always kept tight 
and held to their respective seats by means of suitable steel 
spring cushions. While ·weak springs are liable to create 
great havoc, too strong spring seats also cause an undue 
amount of pressure to raise the valves from their seats. An 
over powerful suction \'alve means the production of an 
excessive amount of suction to work it and an extra strong 
delivery valve will cause the expenditure of a proportionately 
greater power to raise it from its seat. In order to overcome 
such difficulties, indicator apparatus are sometimes fitted by 



the aid of which the tension of compressor valves can be 
adjusted to a nicety. 

To admit of Compressor being opened-up ·for examina
tion and cleaning-up, etc., without loss of the refrigerating 
agent, it is fitted witb two stop cocks, one each in suction 
and delivery pipes. Tbe machines wherein the use of an 
agent, like C02, render• it necessary to work them at a very 
high preseure are titled with a safety device consisting ordi· 
narily of an ordinary spring valve having at the base a thin 
copper disc which is constructed weak and thin to burst up 
at a pressure much below that which a compressor can safely 
withstand. If a machine happens to be negligently started 
witb the Compressor delivery valve shut, this safety device 
comes to rescue and prevents injury to the Compressor. 

CONDENSER, 

The third essential part of an Ice machine working 
on the compression process is a system of pipe coila into 
which the gas is next admitted and where the beat develop

. ed by the refrigerating agent during the compression stage 
is eliminated. The agent delivers its beat to the fresh water 
running around the pipes and is itself reduced to a 
liquid condition. The whole system of Ice manufacture is 
thus governed by the well-known law of phy~ics, oi&, 
all gases during the process of passing from a liquid to a 
gaseous absorb a certain amount of bc:at, which is thrown 
off when they return from a gaseous to a liquid state. 

The Condensers commonly in use are made in three 
different classes, vi1., the open-air evaporative, the submerged 
and the double-pipe. 

Tbe vaporized gas in all the three types generally passes 
in an opposite direction to that of the cooling water, so that the 
warm gas entering the condenser meets with warmer water 
and as it proceeds along and gets lessened in heal it comes 
in contact "ith cooler water, until at last when it is already 
very much weakened, the touch of fresh cold water running in 
from the opposite end completes its reduction tu a liquid state. 



ln the open-air, or, as it is more commonly known, the 
atmospheric type, the coils through which the liquid agent 
passes are located in open space so as to admit of exposure 
to currents of fresh air and a small stream of cold fresh water 
is kept trickling over them. In many a type of Condenser of 
this class, warm gas is admitted at the bottom end and as 
fast as it gets condensed, it Raws out by means of drip pipes 
provided at the side ends o! coils, in different levels. Water 
is admitted at top and, in order to avoid it from spattering 
over in tile downward course, strips of metal are attached to 
the underside of every pipe and they serve to guide aud 
evenly distribute the Row over the tube next below. One 
half of the water, under this arrangement, passes on one side 
of the tube and the other half on the other side of the tube. 
Atmospheric Condensers are sometimes cooled by currents of 
air artificially produced by mechanical fans, but such an 
arrangement can hardly pay unless water bas to be paid for 
at a dear rate and temperature of cooling water is big b. 

In the submerged type Condenser, coils containing gas 
are kept immersed in·a water tank, wherein cooling water is 
admitted at bottom, near the exit of the liquefied gas. As 
water rushes it gradually gets warmer by absorption of beat 
from the agent, which is admitted at top and flows down· 
wards. Submerged Condensers are convenient and handy 
by reason of the shorter space taken-np by them and the 
capability of their being located in any spare place in the 
building. The coils, too, remain clean and being prevented 
from el<posure to air usually last Ion ger. In some types, the 
water in condensing tank is kept in a constant state of agita
tion by a revolving paddle to break up the films which gene
rally form themselves around the pipes. There is one great 
disadvantage in submerged Condensers, !Jiz., they require, 
comparatively, a much large quantity of water to do the same 
amount of work and prove an expensive luxnry where water 
is scarce and costly. 

Some makers have constructed a compound type of 
Condenser, which in some measure comprises the principles 
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and the good points of both the above two methods. The 
arrangement in this method consists of hot gas from Com
pressor being first passed through a single coil pipe at top. 
This coil is either expo Jed to air on the atmospheric Conden
ser principle, or, ae in marine installations, submerged in a 
water tank. The water returning from the main Condenser 
is passed over this coil and, though somewhat warm, it Is 
still sufficiently cool to extract some amount of heat from the 

not gas and partly weaken il The gas is then passed into a 
second, or the main, Condenser, which is usually of the sub· 
merged type. Fresh water, entering from the bottom, is ap
plied here and the condensation process completed. 

The double-pipe Condenser consists of a pipe, or series 
of pipes, made-up with one pipe inside another. Fresh water 
is admitted at the bottom end in the inner pipe while the hot 
gas enters at top in the annular space between the inner and the 
outer pipe. The bot gas travels in a downward direction and 
water in an upward direction, by means of which an inter· 
change of temperature is effected and warm gas first comes 
in contact with warmer water. The npper section of outer 
pipes is sometimes made larger than the lower one, to provide 
more space when the agent is in a rarefied condition. The 
Condenser is often constructed in one or more nests, eYery 
one of which is independent of the other. It is claimed for 
this class of Condensers that they combine the best feature of 
both the above two classes. Some makers of the double
pipe Condenser claim that the liquid refrigerating agent as it 
runs out of the coils is reduced to within I per cent. of the 
temperature of circulating water and consequently a low pres
sure can be carried in the compressing pump, which, in other 
words, means an economy in power and fuel. An objection to 
the Condensers of this class would appear to lie in the liability 
of the deposit of scale inside the tubes from muddy waters. 

AIR RBLIEF VALVE. 

An air relief valve is fitted to the Condenser coils to 
permit, wb•n pres;ure in the system rises abnormally high, 
blowing oil the air or accumulated foreign gases. 
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BY-PASS. 

Ice machines are sometimes provided with an arrange
ment, known as by-paS!!, by means of which the refrigerating 
agent can be pumped direct from the Refrigerator to the 
Condenser and vice versa, or for exhausting the compressing 
pumps themselves before the heads are removed for exami
nation. When a fresh charge of the. refrigerating . agent is 
desired to be given and a vacuum has. to be produced in the 
Refrigerator, this, by·pass arrangement is of considerable 
convenience in pumping the air out. By-pass valves remain 
shut when the machine is on regular duty. 

OIL TRAP.· 

It is necessary to inject lil supply of oil in Compressors 
for lubricating the cylinder and piston in order to reduce 
friction and fill·up clearance spaces between piston surfa1=e 
and discharge head. It may be claimed by many a maker 
that in his system a metal to metal working in the compressor 
can be achieved, but in actual practice more or less clearance 
spaces do remain and it is safer to fill them up wit!: oil (in· 
jected primarily for lubrication purposes) than to allow the 
clearance space tq remain filled with compressed gas, which 
will re.expand during return stroke of piston. and constitute 
a bar to the free working of the pump, caused by the pres· 
sure put on suction valve by expanded gas, and reduce its 
efficiency. Small particles of this oil pass out of the discharge 
valve at every stroke and in order to prevent them from enter· 
ing the Condenser and by painting its inner surface reduce its 
efficiency, !:.n arrangement is usually provided between the 
compressor and the Condenser for entrapping the said particles 
of oiL It consists in a screen of suitable mesh or a gas filter 
which retains the oil and passes out filtered gas. Automatic 
arrangements are provided for rectifying the oil and cocks 
and valves are fitted in the oil interceptor to admit of oil 
being removed while the machine is in operation or for deli
vering it again automatically in the Compressor cylinder. 
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LIQUID RECEIVI!R. 

An apparatus is provided between Condenser and R 
frigerator for receiving and storing the liquefied refrigeratir 
agent. It is provided with a guage glass for ascertainir 
the volume of liquid contained in it, as also with a fine sere< 
to prevent aay foreign substance from passing into t1 
refrigerator coils. It is desirable to make this liquid receivo 
of ample capacity to hold, in the event of necessity, the entir 
quantity of the refrigerating agent charged in the machin 
without danger of explosion on account of the agent gettin 
heated to the temperature of the atmosphere. When thi 
receiver is not full of liquid, non.condensed gas may als 
!'ass along with the liquefied agent into expansion coils an, 
not only interfere with the work being done there by th 
condensed part of the agent but al•o fill.up the very limite' 
evaporating area with an useless substance. It is, thereforo 
advisable to see that this receiver is always kept pretty lui 
with the liquid agent. 

A gas relief valve may profitably he fixed in this appa 
ratus and fitted with a pipe connection to allow the non 
condensed gas escaping into the liquid receiver being redirect 
ed to the Condenser. 

VALVES AND COCKS, 

A large number of valves and cocks are used in an leo 
machine and the efficiency of a machine in a large measur< 
depends on their regular and true working. The more im· 
portant of these valves are (a) the suction and the discharge 
valves in the Compressor, and (b) the expansion valve. 

A notable type of suction valve is that made by the 
Truimph Ice Machine Company. The valve is made entirely 
of steel and fitted with a guard so designed as not to reduce 
the port area. The guard is attached to the lower end of 
valve stem which is enlarged for this purpose. Should this 
stem become broken or work loose, the guard prevents it 
from falling into the machine. By removing the caps 6tted 
on the .valves, which can be done while the ~hioe 

BD 
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is in operation, the movement' of valves can be observed 
and it may be ascertained whether they open and,. close 
at -the proper periods and if the amount of lift is 
correct. Should the suction valve be found to become too 
light, the lift could be adjusted to proper proportions by 
turning the stem a little to right If the tension of spring• 
!las. lessened and the valve opens too far the requisite regula
~on may be given by turning lhe stem to the left. 

A convenient type of expansion valve used for regulating 
the flow of the liquid refrigerating agent into the expansion 
coils is the one operated by a worm gear. A wedge-shaped 

0pening, coupled with worm gear, ensures the adjustment 
of discharge to minute details, In the type used in De La 
Vergne machines, the action of worm gear, which is worked 
)ly a wheel, is supplemented by making the . valve tapered at 
one end. 

CHAPTTR III. 

ICE TANKS.' 

FOREWORD. 

Ice is frozen in vessels of several different patterns, but, 
only two of them are commonly made use of in India and they 
are known as (a) the can, and (b) the stationary cell systems. 

' ' 

CAN SYSTEM. 

In the can system of Ice-making, water is filled in rectan
gular moulds made of galvanised iron sheets and having well· 
braced and rivetted top bands, soldered smooth inside, and 
having both in breadth and in thickness a slight taper down
wards so as to facilitate tbe sliding out of the blocks of ice 
when moulds are thawed and turned upside down. 

The cans are of different sizes, varying from 6' thick x 
12' wide x 28' deep (holding a 50\bs. block of ice) to 40' x 48' 
x 9' which bold a ~ cwl block of ice. A convenient size of 
Ice mould for India is one sr.• deep and SO' x 7' at top taper· 
ing ~II round to about 28' x 6' near bottom, made from No. 16 
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2 cwt. block of ice. It would be better if bottoms are made 
from a somewhat thicker sheeting, say of No. U guage. All 
joints to be rivetted about one inch apart and well soldered, 
on the inside, with lead. A strengthening Hat bar, about 16• 
x f", may be fitted round the top rim and two semi-circular 

handles made from !" round iron bar be fixed, one 6" away 
from the left hand end on one side and the other 6" away 
from the right end on the opposite side, lor lifting them. The 
four sides should as far as possible, be made in two pieces 
only, each piece covering a full width surface and hall section 
of end sides, to' reduce the number of joints to a minimum 
and avoid risks of leakage. 

·Ice cans rest on wooden supports ; their bottoms remain 
usually about 6" above the floor of ice tank. The cans are 
surrounded on all the four sides and underneath by brine, 
which extracts heat from fresh water inside (iron being a 
ready heat conductor and delivers it to the refrigerating agent 
by causing evapor11tion of the same and, getting cooled itself, 
returns to the charge and by a series of interminable cycles 
succeeds in eventually freezing the water contained in cans 
solid. The ice tank itself is of wood, well-seasoned and from 
ll" to 4" in thickness (according to size of tank, lined some· 
times with galvanised steel sheets on the inside and properly 
insulated with charcoal, wool, date-palm fibres, cork or other 
heat non-conducting materiaL 

The lids used for can Ice tanks vary to a large degree in 
size and fashion. In some systems, which work on what is 
known as the continuous system, a separate lid is provided 
for each can, which also bas a top-frame of its own, th01 
dividing the tank into as many small compartments as there 
are Ice cans in it. In other systems, the lids are large enough 
to cover several cans together and are made of 1" thick 
planks, laid double, one over the other, with 8" or 4" battens 
between them and this hollow space is sometimes filled with 
a tight insulating material. 

The brine cooling service is, as has already been explain· 



e<i at length in Chapter II, maintained in· many different 
ways. The most common metbool is to spread the expansion 
coils in the Ice tank itself, underneath the Ice moulds and 
along side of them. But the refrigerator may as well be 
.located in an independent tank and qrine service between the 
Ice tank and the refrigerator kept up by means of a force 
pump, or, again, the expansion coils may be nested and put 
in a corner of the Ice tank and the brine circulated through· 
out the tank by the aid of a propeller. 

· The principal advantage in the manufacture of ice on 
can system is that the freezing proceeds from all sides of the 
walls of cans and it, therefore, takes a much smaller time to 
freeze a block of ice in cans than in the stationary cells. The 
outfit of the ice tank, too, is simple and involves less expeodi· 
lure of initial cost. But the rapidity of freezing is obtained 
at a partial expense of quality and where a superior artfcle 
is i\} demand, the stationary cell system is adopted. 

CAN FILLER. 

To avoid different cans in the same. tank being filled with 
dnequal quantities of water and the difficulty ol fresh water 
over-~owing into the brine tank, an automatically working 
device is adopted, whereby the cans may be filled to any de
sired level, which, when reached, the supply will cease of it· 
sell. 

TRANSPARENT ICE. 

All the freezing processes are by reason of economy in 
cost and time more or less rapid and this swiitness prevents 
the air contained in water in solution lro:n escaping. The 
result is that when water gets congealed, there is an opacity 
in the block of ice and this opacity, owing to the sediments 
and air being gradually driven to the centre, increases to· 
wards the middle of thickness, and is, besides, less in Indian 
climate, tbao in England and other countries of Europe, since 
the quantity ol air held in water lessens in proportion to the 
rise in temperature. This wbite core is objectionable, prin· 
cipally, lor two reasons : (a) it makes the appearance of ice 
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less pleasing to the eyes, and (b) opaque ice does not bold 
out so long as the quality from which air is eliminated. 

No great thought was given to the quality of the product 
in earlier days when ice-making first assumed the proportions 
of an industry, but with the entrance of many types of machi
nery in the market and the introduction of an element ol 
competition in the trade, a demand began to arise lor a supe
rior article. At first freezing at comparatively high tempera· 
lures was resorted to by which at least one part of the block 
of ice became tolerably clear. But the time required for 
freezing was so long and consequently' required such a large 
number of cans and an ice tank of such excessive dimensions 
that the first cost became prohibitive and it bad soon to be 
abandoned. Means were sought to improve the quality 
of ice without abandoning the economic advantages attend
ant in the low temperature method. It was discovered 
that ice blocks could be rendered clear by eliminating the 
air contained in water and numerous devices have been 
introduced to attain Ibis end. The more common methods 
consist of (a) de-aerating the water before filling it in 
cans or cells, or (b) imparting some sort of mechanical 
agitation to water during the continuance of the freezing· pro
cess, whereby air would be driven out, 

In the former process, exhaust steam from the engine is 
condensed and utilised for making ice from. But as this ex
haust invariably contains some particles of lubricating oil 
from the steam cylinder, it is customary to pass it first through 
simple steam filters. It is then condensed by being passed 
through cylindrical vessels, around which cold wa•.er is ap
plied. The cooling water which becomes hot during the 
process is profitably used for feeding steam boiler. The 
water condensed from steam is re-heated by insertion into 
the vessel holding it of a coil containing live steam and then 
again filtered and skimmed, when it becomes perfectly de
odorised and de-aerated. The water thus distilled is often 
cooled by the laying in of an evaporating coil through the 
tank holding iL The ice made from distilled water still, 
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sometimes, contains a very thin core of opaq'!ll ice, frequently 
red in colour lor distilled water oxidise~· iron, hut it is 
insignificant and does not injure the look of ice, · 

There is one difficulty owing to which this method has hOl 
been so generally adopted as, by reason of the satisfactory re
!Uits obtained therein, it should have been·· done. · The 
exhaust is not sufficient to supply all the water required for 
Ice manufacture and this ' insufficiency· becomes more pro• 
nounced as the size of Ice plant increases and steam saving 
appliances are used in the Engine. · The agitation of water in 
cans by some mechanical means is, therefore, more common
ly made use of and among the different methods in vogue, 
the following are the more interesting and convenient : · 

(a) Introduction in cans of a perforated pipe extending to 
within about half the distance from the top. A current of 
air is forced through this pipe, which, rising in the form of 
bubbles through the water, produces a circulation _in the 
same whereby air is released. " 

(b) Insertion into cans .of a wooden or metal. bar extend
ing to about half the depth of the can. It is kept lifting up 
and down by means of a mechanical device. 

In both the above two, and similar other, arrangements, 
it becomes necessary to withdraw. the inserted tube or bar 
before the termination oi the freezing process to prevent its 
getting frozen in the blocks of ice. To avoid this difficulty 
another method of agitation is sometimes employed and 
it consists in imparting an oscillating . motion to can. itself 
while water is in course of freezing, but the gear in the event 
of a large size tank becomes quite cumbersome and expensive. 
Hence. this process does not find much favor in commercial 
circles. 

When the centre co.re gets persistent and is difficult to 
avoid, the trouble is overcome by cutting the ice block in 
small sizes, 20 lbs. each or so, in such a way that the central 
white part is· thrown away and each block is given tho 
appearance of perfect clearness. 
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CELL SYSTEM. 

In the stationary cell process, an ice tank Is fitted with a 
number of cellular hollow walls of iron, The ends of these 
walls are cast from pig iron and accurately machined at joint· 
ing surfaces. The walls themselves are made from wrought 
iron plates, usually about I" thick. The ends and walls (the 
latter being commonly known as cell plates) are held tight by 
means of iron bars running through the entire length and 
bolted outside the end covers. Both the end castings and side 
plates are well galvanised to prevent rusting. Rubber sheets 
are inserted in joints to render them water tight. 

The cell ends have holes in top corners for the inlet and 
outlet of brine. These holes are fitted with pieces of pipes, 
which are connected by rubber hose on to the distributing 
heads in the brine mains. The hose is usually 8 ply, armour· 
ed with steel, copper or brass, wire. 

The water to be frozen is placed between the· quadrila· 
teral holes made by the joining of these walls and ends. The 
refrigerating brine is circulated in the cellular spaces between, 
'rhe freezing process is carried from both the opposite sides 
and the frozen surface increases until both layem meet In the 
centre. 

When the water is frozen, cold brine is drawn·ofl and a 
charge of warm brine at about 62o Frah. is circulated through 
the cells, which serves to thaw the blocks and loosen them 
on all sides, when they are lifted by the aid of the hooks 
previously inserted in water and now frozen in. Every tank 
is provided with separate pipes and valves for maintaining 
hot and cold brine services and where more !ban one ice tank 
is nsed the connections are usually so arranged that any 
tank may be joined on or disconnected at will, without inter· 
ference with the brine S<lrvice in other tanks. 

Unless de-rerated water is used, it is nsual to arrange for 
mechanical agitation of water to be frozen and with this end 
in view the cell walls and ends are terminated some short 
distance above thb actual bottom of the tank so as to utilise 
the vacant space as a sort of false bottom. Water io agitated 
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by means of paddles, worked mechanically in II small cham
ber in one side of the tank. The paddles in moving give the 
whole water in tank an impulse to rush in waves between 
the longitudinal walls and to void air at top. Any impurities 
present in water settle at the bottom in the space below cell 
walls where water does not freeze, The agitation gear can 
be so arranged that its motion may be slackened in propor
tion as the thickness of ice increases on sides of the walls. 
When ice blocks have been drawn-off, the dirty water at 
bottom is drained by means of wash·out cocks fitted to the 
tanks. 

There are two sizes of cell blocks in common use. One of 
them, which weighs 5 cwt. when frozen solid, is 48" x 40" 
wide and 9" thick at top tapering to 39" and a• at bottom. 
The other, which is only about 2 ft. wide, weighs 3 cwt. The 
smaller size owing to the economy in handling and breaking 
is sometimes preferred. In Ice tanks of 3-ton capacity and 
upwards, an ordinary size of cold brine main service piping 
js 4" dia. and valves 2!{ dia., and hot brine piping and val
ves are s• and 2" dia., respectively. The cold brine by
service piping and valves may, in this event, be safely sized 
at s• and 2" dia., respectively. Full-away pattern of valves 
to allow a full flow of brine are considered better. To void 
the air that often gets into the brine cells and slabs, small air 
relief cocks should be fitted throughout the system. 

Every Ice tank should have its own brine distributing 
arrangement with cocks for regulating or shutting
off the supply of brine to individual cells. Brass nozzles 
(11• ezternal dia, is ample) should be fitted on these 
cocks and India-rubber hose (1" dia.), having ends fitted with 
brass clamps widened and prepared to slip over the nozzles 
on the cocks and on the cell end pipes, laid on. The cells do 
not work under heavy pressure but when all bolted together 
and newly set up, they should, as a precautionary measure, 
be tested with water pressure to 25 lbs. per square inch and 
allowed to stand in the test condition for about 48 hours, wbe11r 
i1 there are any o,veak joints, they will reveal themselves. 

' 
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The shells of ice tanks are made from wooden planks, 
from 3 to 4 inches in thickness. The covers are, however, of 
much thinner planks, !' to 1' thick, laid double, one above 
tbe other,: with a 2 or S in. hollow space . between. When 
fixed up, the cell tanks are insulated, like the can boxes, with 
charcoal, etc. The brine service is maintained by means of 
force pumps, which are often of the centrifugal type. Two 
of such pumps are provided, one for cold brine and the other 
for hot brine, service. · The brine valves and cocks should 
be so arranged that they may remain within easy access when 
the tanks have been insulated. 

There are two great disadvantages "In the cell method of 
ice making. First, the initial outlay is excessive, extending 
on the tank portion to nearly three times that of a can Ice 
box. Secondly, the use a cell Ice tank involves a 12 to 15,~ 
higher bill of expenditure in tbe form of increased time an.:! 
consumption of fuel, etc. It is thus not quite economical 
from a commercial standpoint, but in any town where there 
are several Ice factories, each trying to run at other's throat, 
cell Ice may fetch a trifie higher price, or, at any rate, be 
better patronised than can Ice. 

FREEZING TIME, 

Water freezes more rapidly in cans than in stationary 
cells. In a plant wherein the displacement area in the com· 
pressing pump and other parts are not of insufficient capacity; 
the time taken in freezing s• t~ick blocks of ice, in India, 
should not exceed U hours. But the freezing gets slower at 
the thickness of blocks increase• and the contact of cooled 
water with surrounding brine recedes. With agitation gear 
in nse, s• thick blocks may take about 48 hours to freeze 
solid and 9' blocks about 60 hours. In cell ice tanks the 
progress of congealatioo is roughly estimated to be about 
15% slow<:r. In case, thicker blocks are used which require 
48 or 72 hours to freeze, the ice tank, both in the can and 
cell system, should have an accommodatio• twice, or three 
times, the capacity of the plant In fact, in the cell Ice 
tanks, it is usual to provide 800% lank accommodation. 

ss 
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In a l().ton, Ice plant· using cell system tanks, ·three 
IO·ton, or what would be more convenient six 6-ton, cell Ice 
tanks are provided so that clear 72 hours freezing time may 
be allowed to every tank and full 10 tons of Ice may be 
obtained every day. . Freezing process in cells being slow, it 
is natural ·that the quality of ice produced is soperior and 
more transparent. · 

PLATE SYSTEM. 
' 

There is yet another. method of f_reezing water. .It is: 
known as the plate system and. in this ·process freezing pro~ 
ceeds on one side. only over the surface of hollow plates 
wherein a service of cold brine is kept up. Ice for111s very 
slowly. It Js, indeed, impossible to pse this method in a 
factory working on commercial. basis unless inexpensive 
water power is available, such as near water falls. There is; 
to my knowledge, no plate Ice machine working in this 
country. Our .interest in this process is therefore of purely 
an academical nature. 
' 

ICE ELEVATOR. 

After the ice blocks are frozen, they are lilted-up by 
means of hoists suspended from cranes which are adjuSted to 
travel backwards and forwards, also sideways, over the en
tire length and breadth of Ice tanks. These cranes carry the 
blocks to a place where, in the case of can Ice moulds, they 
are thawed and released by being dumped in warm fresh 
water and then stored. There is a large variety of travelling 
cranes put on the inarket. In the small size plants, the hoist· 
ing apparatua is generally worked by manual power, but in 
larl(e machines mechanical handlings are provided for. The 
Triumph Ice Machine Company have introduced a pneumatic 
hoist, worked by a three way valve, which seems to con· 
stitute a convenient arrangement for handling ice .blocks. 
Ice hoisting chains, &c. can, however, be locally constructed 
at very small expense and they work with almost equally 
satisfactory results. 
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CHAPTER IV. 

DISTINGUISHING FEATURES OF DU'FERENt 
' I MACHINES. 

THB WONDERS OF PRACTICE. 

I now proceed to mention the distinguishing features 
and characteristics of some of the leading systems of macbi· 
nery and to, irtler alia, explain the divers ways in which the 
theory and principles of refrigeration, enunciated above, are 
put into actual pr(lctice. The survey will, in a short treatise 
like this, have. necessarily to be confined to a few instances 
only, and I, therefore, wish to guard against any inference 
being drawn from this short examination that it in any 
way reflects, or throws discredit on, the esteemed firms 
whose systems of machinery are, owing to unacquaintance 
or want of space, not discussed kere. If GOD favors 
and circumstances at any time permit me to place the 
fuller results of my investigations in this braucb of 
industry in a proper form before my countrymen, I will 
then try to do justice to other systems also. Almost every 
individual patentee and manufacturer bas some useful and 
novel feature of his own and since variations In taste and 
requirements will always exist, there is very remote likelihood 

·Of any particular kind of machine being ever able to have the 
entire market to itself. Apart, however, from its value as a 
means for ascertaining the comparative efficiency of the 
different systems,-a task which is not without its perils and 
difficulties and which I have found myself incapable of, and 
have therefore refrained from, attempting to deal with here
the feature which most attracts my attention, and particularly 
interests me, in this survey is tbe view its preseots of a wonder· 
lui exercise of in&enuity and skill on tile part of some of tbe 
master minds in applied physical science and in mechanics. 

I have not confined myself here to a mere general 
de!ICription of the different systems of machinery bot have, 
where i>ossible, sopplemented the observations made by 



citing the extent and· size of plant which those makers res• 
pectively consider sufficient for giving a specific result in 
Indian climate: · r: •• · • ; ; • · ' 

I have adopted a plant designed to produce 10 tons of lee 
in every 24 hours as the standard for. the purposes of basing the 
_sp~~ifications, for I consider that this is the. size which, if it has 
'not already come in greater demand, promises to soon bec_ome 
·a great. fav()urite. 10 tons is about as large a size as the vast 
majority ·of our towns can, at the most, keep going and in 

·which, in the opinion of many person connected with this 
·industry, the limit of relative economy is, all points consider· 
· ed, nearly at its high~st. If the requirements of any town are 
·larger, it would probably pay, except, perhaps, in ·huge towns 
like Calcutta or BJmbay, to instal two, or more, 10 ton plants 
than have a plant of larger capacity in single unit. Because, 
b~sides proving ~~stly to run towards the beginning and end 
of. a seasc;tn, it would also be productive of considerable in· 
convenience in case of a break-down or accident. 

_, In spite of the fact that there are many considerations in 
the construc!Jon and the character of the compressing pump, 

.<>tc., which govern the details about the size and effective area 

.of.the various parts of a plant, a most remarkble feature of the 
data. mentioned here would appear to be that no two diffe~ent 
.makers agree in the matter of the details of the machinery 
specified. 

The narration in this chapter- is divided into five parts, 
vir., (a) The Ammonia Compression system; (b) Tbe Ether 
Compression system ; (c) The C00Compression system, (d) 

·The S02Compression system, and, (e) The Ammonia Absorp· 
· tioli system .. 

THE AMMONIA COMPRESSION SYSTEM. 
:. .. J ~ • ' •• -

. Tss LINDB BRITISH RBFRIGBRATJON.CoMPANY, LnllTEn,· 

:; •-· , . .-.. LoNDON. 

, _ .. , • .-:The ~inde·.system of ice making is generally considered 
._to ocaupy a.most . prominent position_ owing': to the ·older 
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estabiishment ot Ibis firm and tbe large nnmb<lr of their 
plants in use in all parts of the world. 

The Compressors are horizontal, designed lor either 
double action, or; for compound (two stage) working. In 
double acting machines, half the power may, if so desired, be 
utilised in conjunction with an ice tank and the otber of for 
refrigeration work of another character at a different tem· 
perature. In two stage compressors, ammonia vapours are 
first drawn into a low pressure cylinder, from which after 
partial compression, they are delivered into the high pressure 
cylinder lor final compression. A notable feature of the Linde 
compressor is that it draws from the evaporating coils gas 
saturated with particles of the liquid Ammonia from wbicb 
it evaporates. The humid gas absorbs, in expanding, 
heat from the walls of compressor cylinder and from piston 
and thus counteracts to a degree the effects of the beat of 
compression. The stuffing box is p>cked with compound rings 
made of duck and rubber. Oil for lubricating the compressor 
cylinder is admitted from tbe stuffing box. An oil trap is 
provided in the discharge conduit between compressor and 
condenser and a check valve, the duty of wbich is to prevent 
loss of gas in case of accident to lbe compressor, Is filled 
between compressor and oil trap. 

The condenser is of the atmo•pheric type. The coils are 
of lap welded steel, wound each in one length and joined 
with the other coils by means of steel Ranges. The drips trips 
are perforated so as not to interfere with a free circulation of 
air. The condenser consists of several sections, every one 
of which is complete in itself and as an in·let and an out-let 
valve of its own. The condensers are usually tested to a pres· 
sure of 500 lbs. per square Inch. 

In case of can Ice tanks, the expansion coils are uniform• 
ly distributed throughout the tank, which is, besides, fitted 
with a propeller for circulating the cold brine over the coils 
and around the ice cans. When transparent ice is required 
an ordinary water distilling plant is supplied, or a kind of 
hydraulic agitation gear is provided for agitating water In 
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eans, With this iatter gear in efficient and cootlooous opeta• 
lion, Ice is rendered clear to within about 7 per cent. of the 
total volume of the block. 

For a plant designed to produce 10 tons ice daily, in 
India, this firm specifies a horizontal, double-acting, Linde 
compressor, 10• x 21". 2,000 lineal feet of 11• out-side diameter 
(inside dia, 1 Ul iron tubing in the condenser, fitted with a 
2~· inlet valve and i" outlet valve. 200 Ice cans, 86" deep 
x so• wide and 7h" thick at top tapering to 28" x 6!" near 
botiom. The refrigerator coils have a total length of 2,400 fL 
They are not usually galvaoised. 

, ARTHUR G. ENocK & Co., LTD., LoNDON. 

The compressor is of doable-cylinder, single acting, 
vertical type and has large diameter suction and delivery 
valves, the former being of nearly the same diameter as the 
compressor .piston. The valves are accessible and removable 
by merely taking-off the top outs. In case of machine being 
negligently. started with the delivery , valve shut, a ,safety 
arrangement is provided whereby the .pressure in ,the com
pressor will rise to about 240 lbs. the.discharge pipe and can· 

·not then rise any further, the weight of the gas on the piston 
being sufficient to cause the cross-head spring to close home 
and the column of gas then merely compresses and re~ 
.expands in the cylinder without getting discharged. The 
back of stuffing box in the compressor is covered with an 
oil bath to prevent escape of gas, of which otherwise also there 
.is little risk, as, in a single acting machine, the pressure of gas 
on the suction side should rarely exceed SO lbs. per square 

.inch. Plugs are provided, instead of guage glasses, for ascer· 
taioing height of oil in bath without opening up the chamber. 

For a plant designed to produce 10 taos icc every day, in 
>India, this firm specifies two Enock, single acting, 9" dia. x 15" 
stroke, ·compressing pumps. 

The condenser is of the double-pipe type. · The can icc 
tank is ll5' long x U! .wide x 5'·8" deep, with It" bore 
evaporating coils spread evenly throughouL 110 lee cans, 
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22" i< 60" x u• thick across top tapering to about 10" at the 
bottom, capacity 400 lbs., made from No. 14 B. W. G. gal· 
vanised sheeting. The cans are calculated to freeze solid in 
48 bot•rs. 

Water distilling apparatus is:recommended for producing 
perfectly clear ice, but, if Ibis may not be preferred, an 
agitating apparatus is provided which disperses the bubbles 
which form on the ice as the blocks freeze up and consists 
of a pump drawing Its supply from a small tank and discharg· 
ing a jet of ice cold water periodically through a nozzle 
placed over each ice can. The surplus water may either be 
drawn·oli by the pump or pass back through an overflow to 
the small tank. Each row of nozzles is shut oli by action 
of a bead valve, shortly before cans are to be drawn, to allow 
the centre of block to freeze-up. 

THB TRIUMPH IcB MACHINB CoMPANY, CINCINNATI, U.S.A. 

The compressor is of horizontal, double acting, type 
fitted with five valves, two ordinary suction and two discharge 
and one auxiliary (safety) suction, the latter bas comparatively 
lighter springs than the others. The compressor cylinder 
and dome are water-jacketed. The valves are seated outside 
the main body of the cylinder. AU valves and cages are of 
steel, fitted with regulating devices which are explained in 
full detail in Chapter IL The stuffing box is divided into 8 
compartments with two intermediate oil chambers. A com· 
plete system of By-Passes, as also an oil trap, are proYided. 

The condenser is usually of the atmospheric type, arrang· 
ed in sections, each of which is 16 pipes high >< 20' long, two 
inch wrought iron coils, weighing 5 lbs. per lineal foot, fitted 
with its own gas, liquid and pomp-out valves. The liquid 
receiver, wh~cb is somewhat similar in construction to the 
oil trap, may be fitted with a gas relief connection to the 

condenser. 
The expansion coils consist of 11• dia., wrought iron 

pipes, placed throughout the Ice tank. The coils are, in caae 
of larger plants, divided into sections, each of which is com· 
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p lete in itsell and has separate regulating and shut-off valves 
and steel return bends. The heads . in ammonia pipes are 
screwed and soldered.. The brine is agitated in Ice tank by 
means of a force propeller. Pneumatic hoists, having brass 
tube barrel are supplied for lifting moulds of ice .. 

For a plant designed to produce 10 tons of Ice dally 
in India, this firm sp~cifies one 10" bore x 20" stroke 
girder type Triumph compressor ; piston rod 15/16" 
diameter. Oil interceptor 5; high x 12" dia. Three sections 
of atmospheric type condenser. Gas header for condensers 
Is' of s• dia. · pipe joined by a reduction· socket to 
the 2" condenser pipes. Liquid Ammonia receiver, 
60" high x 12" dia. Brine tank, S5'x 22'x S' made of i" steel 
piates ; top stiffened all round with s• angle iron. 8,240 feet 
of evaporation coils. built in 18 sections, of 1 t" W. I. pipe, (S 
lbs. per foot) connected together with ll"· U-4" steel return 
bends and 1!" drop steel flanges. Expansion header of 2" 
dia. pipe fitted with !" nipples; suction header of s• pipe 
into which 1!" nipples are screwed. One 18" dia. bronze 
propeller with 115/16" shaft for agitating the brine. Sufficient 
number of Ice cans, s• x 16" x 81!", 800 lbs. capacity, made of 
No. 16 B. W. G. galvanised iron sheets, reinforced at the 
bottom and having i" x I!" iron bands around the top. 

Distillation of water from exha .. st steam : Oue 4." x 19§" 
high vertical or horizontal steam separator. One surface 
steam condenser, 16' long x 4' high x 18" at the bottom, made 
of No. 10 guage iron. One combined re-boiler and skimmer, 
36" dia. x 48" high, made o£ No. 14 iron sheets, fitted with a 
live steam coil. One flat cooler containing 200 fl of 1!" 
iron pipe, in 2 coils, and fitted with distributing heads. Two 
charcoal filters, 86" dia. x 72" high, made of No. Ill iron 
sheets, with water flow reversing arrangemenl · One cooling 
water storage tank, 48" dia. x 72" high, made of 12 guage 
sheets and fitt~d with 150' of 2" ammonia expansion piping. 
One Porcupine filter, 5" dia. x 20" high. One 4ll" x BJ" x 4" 
duple¥ pump for cold brine service. 
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·" ~-'rBE "'roRK MANUFACTURING COMPANY, YORKt U.S.A. 
.,. ' This firQt possesses extensive works in York, ·where it 

claims to employ the energies of over 1,200 men to the manoJ 
facture of Ice making and refrigerating machinery· alone. 
York machines ar~ ~oted for,th~ir.adaptabilityto all climates 
and their vast range of types, varying in single units from a 
plant o£500-ton refrigerating capacity, worked by 625 H. P. 
compound, corliss valve, horizontal, steam engine, to small 
plants designed for use in private residences. 

York compressors ~re usually of vertical. oingle-acting, 
pattern, lilted wi!b false or safety boad. Tbe gas enters at the 
bottom a~d p~sses up through the suction valve in the 'piston, 
.'.ibicb in i~. upward ~!rake compresses and delivers tbe same 
thr.ough a discharge valve in the centre of the safety bead, by 
way of the oil trap, into the coqdenser. Tbe piston and safely
head faces are faced off square with a view to allow a com
plete' discharge of gas. The compressor ;is encas~d In a 
water jacket. The water enters at the bottom and, circulat
ing around the walls of the compressor,flows out over the top 
cover. 

For a plant designed to produce to ton• ice ·daily In 
India, this firm specifies two of its single-acting',' vertical, 
;.;,.monia'compression pumps, n• bore X 20' stroke. A Hand 
pump for lubricating gas cylinder and stufficing boxe•. Pistons 
are fitted with metallic packing and piston rods wlth soft 
packing. By-pass arrangement as in other machines. Ammonia 
condenser :-(a)-atmospheric type, 4 coils (each c:OH 2i pipes 
high x 20' long) ol r dia. tubing,, or, (b) double pipe type, 4 
coils (each coil lll ppe high x 19' longJ of If' inner, and 2" 
outer, tubing. · . · . · · : ' 

Ice lanks for can system : Three In number, made of f• 
steel plates, each 26' long x lSi' wide X '' high, con talning 100 
cans. Each can, 8' x tr x 45', 14 guage thick and Sdlb1. in 
weight, 200 lbs. capacity. About 1,100 fl of t!' expansion 
coils fitted in each ice tank. Every tank furnished with rot
ary agitator lor circnlating brine. An independent 5• x s• 
horizontal, centre crank, engine for working agitatou. 'The 
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cans are fitted with tubing to · which . is attached .air hose, 
Airis compressed and conveyed through · this bose to, the 
bottom of the can, and, in forcing its way up, it agitates and 
de-aerates the water in the cans ... 

THE HERCULEs lei! MACHIN& 
' ' ; 

The Hercules machine is of the vertical compression type, 
having two single acting cylinders with suction and dis~harge 
valves in top head, The gas enters an annular chamber at 
the bottom of the cylinder and is carried _through a , passage 
way cast in it to the suction valve. From the annular cham
ber into the cylinder are a number of ports. Wh~n the piston 
is on the down stroke, the gas passes through the· suction 
valve ir,tto the cylinder, but when it reaches the bottom the 
incoming !(as has free access through . the ports. The 
compressor cylinder is water jacketed. The water entering 
up the bottom, surrounds the cylinder and covers the top 
head, passing off through a chamber cast in jacket. 

For a plant designed to produce 10 tons ice every day in 
India, C. A. MacDonald, the patentee of the Hercules Ice 
Machine, ·specifies two single acting Hercules vertical com·· 
pression pumps, g• dia. X I 8" stroke, which, it is claimed, 
require only about 40 H. P. to drive them. In-let valve, Bi" 
dia.; oot-let valve, 2" dia. Piston, s~· thick solid; cylinder 
sides, · 1i• thick; top bead containing in:let and oot·let 
valves, q• deep. Valve and valve cages are made from 
forged steel. , 

The Ammonia condenser which is of the atmospheric 
type, consists of two parts, (a) the preliminary_ condenser 
lying horizontally on the floor of tank immediately underneath 
the liquefier, and, (b), the liquefier or receiver proper, made 
of lt• iron pipe weighing 8 lbs. to the fool. The ammonia 
gas enters at top and the liquid is drained off at bottom. 
Sprinkling troughs, placed over the coils, distribute the 
condensing water. A total lenl(!h of 4,268 feet of 1• oval 
shap•d expan•ion coils (weighing 2l lbs. per foot) are fitted 
in the Ice tank, which is made of f" steel plates. Inner 
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dimension• of the Ice tank are 27' long x 18'- a• wide x 6' 
deep and it centains 168 cans, each 60" deep x 12" 
long and 11" wide at top tapering to 21!" x lOf" at 
bottom; sides 15, and bottom 14, guage thick ; tops strength
ened with !" x f" iron bands. Refrigerator coils are placed 
in rows with ice cans arranged between them, the distance 
from edge of coils to edge of cans being 1;•. Brine discharge 
pipes, lying under cans, in 16 rows running full length of the 
Ice tank deliver jets of cold brine upwards along the sides of 
cans. Brine suction pumps are placed near the top level. 

An automatic can finer is provided to fill the cans to any 
desired height. For making transparent and sterilised ice, 
water is distilled before being filled in cans. For this purpose, 
exhaust steam is taken from Engine and filtered and condens
ed. Reboiled and skimmed to drive off air and traces of 
grease or oil, filtered in three stages and through three differ
ent media (sand, charcoal and sponge) cooled with water and 
finally, chilled by insertion of an ammonia expansion coil in 
the storage tank before delivery into Ice cans. No agitation 
of freezing water in cans being required, when ice is made 
from de-zrated water, the cans are not, when one' put in, 
disturbed until ready for being drawn out. It is not customary 
with this system to freeze up all cans solid and then draw same. 
When once frozen solid, it works on continuously and cans 
are drawn in rotation, one aftor ~very 25 minutes or so. By 
this means, it is thought, the load on machine is kept constant 
and conditions for maximum economy obtain. Every can has 1 

therefore, a separate top frame and wooden cover, forming a 
sort of separate compartment for itself. 

L, STBRNB & Co., LnuTBD, GLASGow. 

In the compressor made by this firm and popularly known 
as the De La Vergoe machine, the cylinder casting is, in the 
case of horizontal pumps, fitted with two piston rods, both of 
which work outside the cylinder proper. One advantage of 
this is that these rods are not subjected to the same va.Utions 
of temperature as those which pass through the compression, 



•chamber in 4ther, double .acting machines. The piston Is 
'l;louble ended and has a suction valve on ·each end. There 
_are,· as it were, two cylinders arranged horizontally, tandem 
. wise having their inner or adjacent ends opening into a 
·chamber or larger .diameter than the cylinders, into which 
.the incoming or return cold gases enter, .The suction valve 
plate is formed of llbin steel. The safety cylinder -heads at 
both ends carry _the discharge valves and are movable, held 
·.pressed to ·their seats by means of spiral .springs •. They 
are.il.f the same diameter as the piston. The piston. rods are 
connected to arms extending radially from the centre of the 
points: -A~ the r~ds pass through glands in_ the s~ction ~bam• 
'b~r, the latter has to be packed against suction. pr,essure and 
'low_' temperature only. The compresso~ .. cylinder_ has no 
water Jacket, . . . 
: _ The characteristic feature of the De La Vergne _vertical 
,compressor consists in flooding the interior of _the cylinder 
·anc) piston with oil, while in operation, to fill ~p. clearance 
'spices and help i~ the absorption and carryi~g of the 
·beat _incide~tal to compression at high. points, The 
clearance space between the piston and the ends -of the 
·cylinder,_ tiJ,-e suction valve, the_ piston-valve, ·the dis· 
charge valve and the stuffing box all, in their turn, get 
·sealed by oil, but .sine~ oil is capabl<; of abs~rbing ammonia 
_gas under a high pressure, which would get released and 
expand during return stroke of tile piston, there is an immi· 
nent risk of tile suction pressure getting reduced a~d effici· 

· ency of the machine lowered. The suction valves are located 
in the suction passage near the ends of the cylinder, but the 
upper discharge valves are fixed in the loose safety bead. 

The De··'La Vergne• vertical eompressnrs --tire designed 
,le~·doul:!le action, put since ill the down sttoke of the piston 
-oil is apt to get discharged before gas bas time . to 1et itself 
,off, ·the difficulty -is sought to be. 0varcome by,. ;having two 
,discharge valves at the lower end of tbe-cylinder,one above 
tile other .... On the down .st•oke either of the valves, or both, 

, may epen until the. piston covers ... the .upper &ne~ when oDly 



tbe lower one is open to the condenser.' In the further course 
of the piston, and as soon as the lower valve is also closed, 
the upper one is in communication with an annular chamber 
contained in the piston. This chamber has .valves in its 
bottom, which open into it as soon as all other t~utlets from 
the lower side of the piston are closed (being a little b~rder 
to open that the discharge valves on the side) and the gas then 
goes out through the piston. After the gas the oilfr,llows. A 
continuous connection is thus maintained· bet Neen the entire 

cylinder and the discharge chamber, notwithstanding that 
the piston obstructs at times both. valve opening• in the 
passage. 

Before being·taken to the main c'Ondenser, the mixture ol 
compressed gas and oil is taken to a lore-cooler, where some 
little part of the heal is. removed to enable <the oil to be 
drained and collected in a tank provided for the purpose. 

In .the condenser, which io of the atmospheric type, the 
gas inlet valve is located at the bottom, the ammonia gas bo· 
,ing cooled as it rises in the coils. The liquid, as it lorms, Is 
.drawn off by small pipes attached to the coils at different 
:levels. These pipes run .into a header •vbicb is connected to 
a storage tank, The pipes used are, generally, of 2• diameter. 
The condenser is often olivided into several sections,. each 
complete in itself, and baviug independent connection with 
the mains. Metal strips are fitted under each pipe to prevent 
spattering and get over the dofficulty of water not covering 
the whole surface of the pipes next below. AU joints are 
made on the ' screwed and soldered' method. The thread 
.into ~bleb a pipe screws does not reach entirely lo IIJe out· 
side bnt the fittings are enlarged to a depth of t to I incb, 
formi11g a smooth annular space beyond termination -.of tbe 

thread. 
For a plant designed to make 10 tons ice daily in India, 

this firm specifies a 111• ·x l!2' De La Vergne double acting 
·bori~ontal dry compression machine. .Five open air con· 
densers baviog in alll,800 fL of 2' di.a., No. 8 guage, tubing. 

Cell Ice Tanks : si.: ill number, constructed of ,. ·thick 
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Baltic fir planks. All iron work and bolts galvanised. Every 
tank fitted with underneath agitation and to have seven rows 
of 8 cells, 44" x 43" x 9", capacity 5 cwts. Piz., 21 in all. Slabs 
made from S/16" thick wrought iron sheets, each side being 
made in one whole·piece, well stayed, finished plain on both 
sides and llush rivetted. Cell ends of hard, close grained, 
cast iron, accurately machined on jointing surfaces. Cell 
slabs and cell ends held together by strong bolts tightly 
fastened and tank, when fixed up, tested by Hydraulic pres· 
sure to 17lbs. per square inch. Hot and cold brine connec· 
lions and discharge tanks ; centrifugal type brine pumps. 2• 
drain cock fitted to each tank. Ammonia refrigerator in a 
separate tank (2''x 5' x 2') having about 2,000 ft. of 2" bore 
coils, No.8 guage, complete with cocks and connections, or, 

Can Ice Tank :-one in number, of wrought iron plates, 
having about 2,000 ft., 2" bore, No. 8 guage, ammonia ex· 
pansion coils Spread throughout. 154 ice moulds, so• X SO• X 

7!•, of No. 12 guage galvanised, steel sheets, weighing 2 
cwts. each. Rotary brine agitator. Tho cans in which 
the ice is made are deeper than the· required block of ice 
and are submerged in cold brine to the depth of the required 
block. The water in the cans is mechanically agitated 
by paddles which revolve in tbe portion of water that is abov~ 
the brine line. The result is a tolerably clear ice without 
distillation. The water above the brine level remains unfro· 
zen. This process for making clear ice may, perhaps, be 
found to work rather more expensively than some of the 
methods described in connection with other machines, since 
the temperature of a much large quantity of water would have 
to be lowered and the cold water remaining unfrozen at top, 
even if pumped into a storage tank in a non·contaminated 
state, may not give satisfactory results in re-use. 

G. J. WORSAM & SOif1 LONDON. 

The compressor is of double-acting, horizontal type. A 
special metal liner is forced inside the cylinder body, forming 
an annular space round the working barrel. This annular 
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space is connected with the low pressure suction side, whence 
cold gas escapes and circulates round the jacket keeping the 
compressor .cool. The suction and delivery valves are of 
hammered scrap iron, constructed entirely in one piece and 
work in cages. The small lift of the valves is taken up by 
means of spring buffers. The valves can be removed from 
the compressor without disturbing any of the pipe system. 
Piston rod works through metallic packing rings lilted in the 
gland. 

For a plant designed to produce 10 tons Ice in India, 
every day, this firm specifies. 

Ammonia compressor : Horizontal, g• diam. x 22• stroke, 
gas·jacketed cylinder. Thickness of cylinder and jacket, i•. 
Valves, conical lift type, 11• dia., with snecial cages and 
springs. Piston, s• thick. . Piston rod, 1\• dia, 

Ammonia condenser: Lap·welded steel tube, 1580' x 1·ss• 
external dia. x 6 guage. Coils immersed in a water tank. 
Inlet valve, S" ; our.Jet valve, 1•. Condenser tank, steel, 6' 
dia. x 9' deep of \" & 5/16• steel plate. 

Refrigerator. As condenser. 

Ice Tanks : Six in number on the cell system, each pro· 
ducing 24 blocks of ice 50" x 42" and g• at top tapering to 89" 
and st• at bottom. Shells of s;• thick Baltic fir ; jnints made 
with rushes. End cell castings cored to give an efficient brine 
circulation when coupled up to the side cell plates, which 
would be of 3/16" steel riveted up with distance pieces to give 
an internal brine space. Sides and ends held together by 
through bolts and the whole surface of iron exposed to ice to 
be smooth and clean. Agitation gear : floats actuated by 
Ieven; and connecting rods. Distribution boxes with pipeo 
and fittings to distribute brine from main supply ; return 
boxes to take brine from cells into return moins. Separale 
shut· down and cross-over valves for every tank. Centrifugal 
pumps : cold brine, 5• dia., hot brine, s• dia. Wash out 
cocks, s• dia. Over all dimf"nsio,s, ]2'-6• X 9'- 8' X 5'-7•. 
NHs coils and pipes tested to 2,000 lbs. hydraulic presrure, 
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···or, S Can 'Ice Tanks '(18' long x 12'.;.. 6" ·wide); each tank 
having 52moulds;411" 'deepx44• and 8"at top: 41"x7" at 
bottom, of 12' guage sheeting. . Each mould to have a f' X 2" 
flat band round top Rnd' another about half ihe depth on the 
outside. · 'Tanks of s• Baltic fir, rlish jointed, f¥' wash out 
branch and •cm:k; ."Agitation 'by floating· blade· gear. · The 
blade is hinged on a shaft, falls by its own: weight in the can 
and is lilted by means of the gear· causing distrubance in the 
water and de-rerating the same. 

: ,~he whole NHs ·plant, when· erected; .tested to 800 lbs. 
per square inch and left off tight for 24 hour& •• 

Tali: HASLAM F'oO'NnRV Aitn':I;:NGJNEERING CoY:, LTi>,, 
:'' ;• .LoNDON. •· ···'· 

' ~' " ' ' !' c ,. ' 

The Haslam borizont":l. compressors. are . made in 
two patterns, one being of the usual· double-acting type with 
suction 'and.deliveiy vaives.i<i enti covers and the oth~r of 
two-stage type. The object in view in the two:stage machine 
Is to prevent the gas from es~aping or coming in contact with 
air and to avoid dead spaces. A small quantity o£ oil is 
passed along with the gas in the low pressure cylinder, by 
a cock or valve, through. the suction valve :and 'the com
pression to the ·desired extent ·is· theri carried out. The 
cylinders are watek'jackefe'd.· · · · ·~ 

· Amnionia condensers are of the open-air type. The com
pressed gas is aomitted at the bottom, and as il' rises and gets 
liquefied, it leaves the condenser by means ot · small pipes 
fitted at ends at different levels. Condensers are· constructed 
in sections, each provided with independent valves and cocks. 
The coils are of wr011ght iron, 'tap-welded, black pipe having 
'screwed and soldered' joints connecting the same·with re· 
turn-bends. Water distributing pipes are fitted on top and fin 
plates are provided for causing equal distribution of water. · 

Wheri an Ice plant is fitted with cell Ice tanks, an inde· 
pendent brine cooler is supplied 6tted with the ammonia 
cooling coils, and the brine is circulated froril this cooler into 
the btine cells,· In case · o! a can Ice tank, the ammonia 
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cooling coil• may be placed in tbe Ice lank itself. Whichever 
the system adopted, the brine is cooled down from 6• to 16°, 
F., according to the quality of ice required and the quantity 
to be turned-out in a given time. A fore-cooler and storage 
tank may be provided, filled with NHs coil, for cooling the 
water before it is passed into the cells or cans. 

In .can Ice Tanks, agitation is mai nlained by means of 
wooden blades mounted in frames above tbe Ice moulds. 
When the freezing process is nearing completion, agitators 
are removed and the moulds frozen up solid. Brine in the 
lee tank is agitated by a propeller. The standard sizes of Ice 
cans, which are the same as commonly used in India and ex· 
cellently adapted lor the require.ments of Ibis country, are: 1 
Cwl., measuring 24' x 24" x 6"; 1j Cwt., 80' x so• x 6"; 2 
Cwt., SO" " SO" x s•. 

The cell Ice Tanks are fitted with agitators working in a 
partition at one side and through perforated iron false bottom. 
A common size of their cell be block is 48" x 82" x 9" weigh· 
ing 4 Cwt. 

A 10-ton Haslam Ice· making plant, working at Messrs. S. 
B. Fraser & Son's Factory in Bombay, has one compound, 
single-acting, high pressure compressor, g• dia., and one 
double-acting, low p· essure, compressor, 11" dia., botb 24" 
stroke. It requires about 66 H. P. to work il As au alter·' 
native, this firm specifies a 13" dia. x 24" stroke, horizontal, 
double-acting, machine to make 10 tons of ice in India per 
24 hours, even where initial temperature of condensing water 
rises as high as 100° Farh. 2,600" run oil !I" bore (It" outside 
dia.) pipe is supplied in the Ammonia condenser and the 
same amount in the brine cooler. 

FRICK CoMPANY, WAYNKSBORO, u.s. A. 

In the Ice machines made by the Frick Company, and 
generally known as Eclipse machines, every unit conaists of 
a pair of single-acting vertical compressors, driven by a hori· 
zontal steam engine, all forming one slruclure, The suclion 

valve which is of steel balanced by a spring, is •ituated in • 
98 
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the·. piston, wbicb is itself fitted with. 5 spring rings. The 
. gas inlet is in !be base of the pump. As the up stroke begins, 
a cushion and spring assist in closing the suction valve. T~e 

imprisoned gas is then gradually •COmpressed until it equals 
the co11densing pressure acting npou ,the discharge valves, 
located in the pump dome, when discharge begins. The 
dome and cylinder of the compressor pump are enveloped in 
a water jacket. The pump is fitted with a movable (safety) 
head, in the centre of which a steel discharge valve is fixed.· 
The safety head with its discharge valve, guides and seat, 
are self-contained and independent of the pump. A. smal~ 
valve is provided at a corner in !be top head for taking indi, 
cator diagrams from the pump and to inject oil. Usual by·. 
pass arrangements are provided. 

The condenser~which can be made of any type, sub· 
merged, atmospheric. or double-pipe-is divided into in· 
dependent sections. The double·pip,e condenser is recom, 
mended where water bas to be used over again for .some 
other purpose. 

The ammonia evaporating pipes are placed, in the can 
system, in Ice tank itself in parallel rows with space between 
each set to -admit of a row of Ice moulds being submerged 
in the cold brine. Ice moulds are made usually ·in the fol
lowing sizes :-

8" X 8" X 82" (16, guage) = 50 lhs .. 
8" X 16"X 82" (16 guage) = 100 lbs. 
11!1" x 22~· x 32" (16 guage)=200 lbs. 
11~• X 2~• X 45" (16 gnage)=800 lbs. 
llg" X 22g" X 58" (U guage) = 400 lbs. 

All cans have wrought iron bands, are well braced, rivet· 
ed and soldered smooth inside, galvanised throughout, and 
have standard taper. 

THE ETHER COMPRESSION SYSTEM. 

The Ether process has, owing to its comparative low 
efficiency, fallen into disrepute in Europe, and 'Witb its dis· 
usage in their home continent, tbe European firms of refrige-



tatlng engineers have almost given up the manufacture oi 
this class of machines, But low pressure Ether machines 
have, for long, enjoyed great popularity in India. In 
fact, for a number of years the Ether system was in 
popular belief the' only process confidently expected to 
stand the trying conditions of the more hot parts of India. 
But such notions do not any longer fetter the path of pro· 
gress. Ammonia and C02 have both been tried and proved 
satisfactory and these are now fast displacing the expensive 
Ether system. 
. The simplicity and immunity from risks of leakage 
coupled with facilities in the control and working of the Ether 
machines is, however, a valuable factor in their favor and 
they will for long remain in the market as the only convenient 
plants for smaller stations, where competition is not keen. 

For a long number of years the Ether Ice machines built 
by .the firm of Siddeley and Mackay continued to command 
great reputation for reliability and efficiency, but since the 
failure of this concern, H. J. West & Co., now of Saxilby, 
have stepped into the market and got the entire field to 
themselves and, be it said to their credit, have handled this 
trade with considerable skill and displayed a rem•rkable, 
mastery of d.taif and adaptability to Indian conditions. H. 
J. West & Co. make Ice machines on the Ammonia and C02 
systems, also, but it is for their Ether machines that they 
command ntore reputation in India and I will, therefore, 
give a brief description of their Ether machines be re. 

Ether Ice machines have also been made by Samuel 
Puplett. Some of them are said to be working satisfactorily 
in Egypt and the Far East, but to my knowledge they have 
riot so far been iotroduced·in India. 

H. J. WssT & Co., Ln.rrrsn, SAXJLBY. 

The compressor .cylinder is .of cast iron, horizontal, 
double-acting type. · Every compressor is fitted with 8 valve•, 
2 suction and 2 delivery in each end cover, whereby it io 
claimed that a large area is combined· with a small lift The 
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:withdraw~ without disturbing existing connections. Tbe 
.valve~bave thin steel cover plates held tight by spring seats. 
·The s~ction and delivery ports of the front and back covers 
. are connected by cast iron pipes having machined. flanges to 
which screw down valves are attached to cut off connection 
·with. condenser and . refrigerator when opening up for 
examination. The piston has metallic ring packing. The 
displacement of tbe~e ·compressors ranges approximately 
from 155 cubic feet per ton in 5 and 6 ton. Ice machines to 
145 ell in a 10 ton m•chine. The size of compressors are 
fixed somewhat as under : for 6 ton machine, 25" dia. >< 28" 
stroke ; for 8 ton machine, 27" dia. )( so• stroke ; for 10 ton 
machine, SO" dia. x S6" stroke. 

The condenser is of the submerged type and is made from 
seamless drawn brass tubes, secured to gun metal tube plates 
and fitted with gun metal covers. The tube end covers and 
plates are coated with tio. The condenser is fitted with an 
air escape valve and could be divided into two portions to 
·~msure greater efficiency. 

The Refrigerator is of similar solid-drawn brass tubes 
surrounded by a copper jacket. The end plates containing 
tube ends are coated with tin at all jointing places. The 
Refrigerator is fitted with a suction dome and it may be 
placed, in can system, in the Ice tank itself, or, be of the 
external type insulated with felt and lagged with wood. 
The return liquid pipe from condenser to refrigerator is 
usually of copper and all Ranged joints are made of surfaced 
sheet lead. · 

A cooling surface of about 1,170 square feet in the con· 
denser (S,OOO fl of 1i" dia. pipe) would be ample in a 10-ton 
Ice machine. Refrigerator to also have an equal cooling 
surface. 

. . 
THE. CO:~ COMPRESSION SYSTEM. 

By one of those strange ironies of circumstances, which 
often remain a mystery to the uninitiated lay public, the 
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foremost lirm of refrigerating engineers in Great Brilain haa 
discarded !be ammonia system, which, otherwise, bas got 
about 90% of the field in this industry to itself, in favor of the 
dry air carbonic. In their Dartford Ironworks, J. & E. Hall 
devote the entire energies and attention of about 1,000 
workmen to the production of CO:I machines. 

In J. & E. Hall's system, the compressors for larger 
machines are bored out of solid steel forgings to secure the 
strength necessary for the very high amount of pressure under 
which C02 machines have to work. The compressors for 
smaller machines are cast in bronze.,. The suction and deli· 
very valves are identical for facilities of interchange. The 
gland is made gas tight by means of two cupped leathers on 
the compressor rod. Oil or glycerine is forced at a high 
pressure into the space between these leathers, so tl)at what· 
ever leakage takes place at the gland is a leakage not of the 
gas but of the oil or glycerine. When this leakage is into the 
compressor, it serves the double purpose of lubrication and 
lilling-.up of clearance spaces. Tbe oil discharged with ga• 
through delivery valve is trapped in an oil separator and 
made to impinge against tbe sides of Ibis vessel, whence it is 
periodically drawn off. Stop valves are provided both on 
suction and delivery sides of the compre•sor to shut off the 
C02 when compressor bas to be opened up. An ordinary 
spring safety valve, having a thin copper disc at its base, is 
also provided in the compressor to relieve any excessive 
pressure considerably below tbat to which tbe machines are 
tested. 

The condenser consists of coils of wruugbt iron hydraulic 
pipe ;md is constructed, according to circumstances or 
requirements, on tbe subu1erged or atmospheric type. . The 
evaporator, likewise, consists of nests of iron pipes welded up 
into long lengths. A regulating valve is placed between 
the condensor and evaporator for adjusting the quantity 
of liquid CO.:r. Jointing rings turned out of a copper alloy 
are used when joints are subject to a high temperature to 
have the necessay elasticity and to ensure joints remaining 
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tight when either hot •or cold. The tightneSs of all ·jointS 
may be tested by brushing them over with soap a'!<.d water 1 

same as prepared for shaving, when the slightest le;& ·would· 
be detected 

For Ice making, the evaporator coil is placed inside a 
steel ice tank, which is· fitted with suitable galvanised ice 
moulds. This tank is provided with rocking gear by means 
of which the moulds are caused to oscillate while freezing 
and thus set at liberty the air bubbles which otherwise 
render ice opaque. 

The machines are made is some 40 different sizes and 
designs to suit various requirements, and are of bolh 'verti
cal and horizontal type ·and having single-acting or· double
acting pumps. 

For a plant designed to make 10 tons ice in India, every 
day, J. & E. Hall specify nne of their No. 1Sa horizontal, 
double-acting, compressor0 4&" dia. x 21" stroke, cut from a 
solid ingot of high carbon steel, or, as an alternative, No. 12b 
two stage type machine having vertical single-acting com' 
pressors. The condenser to consist of a series of coils 
of 1" wrought iron pipe, hydraulically welded, having a total 
len2th of 3,910 feet, contained in a circular casing. The 
evaporator is of similar construction and dimensions. 

THE S02 COMPRESSION SYSTEM. 

As a type of the construction of SOz Ice making plants, 
I give a description· of SOz machines made by William 
Douglas & Sons, Limited, of Putney, London. The Com· 
pressor in the Douglas-Conroy patent consists, in case of 
small vertical machines, of a single-acting, water jacketed, 
cylinder. The piston is driven by a disc, which is attached 
to a spindle that passes through the body of the condenser.· 
The condenser is made of cast iron and the compressor is 
bolted to the side. The water jacket permits of a partial 
condensation, in the cylinder itself, of the SOB which, when 
in liquid condition, possesses excellent lubricating qualities, 
sa that no oil is required to be fed in the cylinder. This is a 
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great convenience and the difficulty of oil coated condenser 
and refrigerator coils is absent in SO! machines. The valvos 
are placed on the top of tbe cylinder. The larger compressors 
are built on the horizontal. double-acting, principle, with 
separate condensers and evaporators. The cylinder and gland 
are water jacketed. 

The condenser consists of a cast-iron tank and forms, in 
vertical types, the foundation of the compressor, which is 
fastened to the side of it. A coil of wrought iron pipe (tested 
to 500 lbs. pressure), welded into one piece, is placed in the 
above tank, and inside of this S02 gao is liquefied by pres· 
sure from the compressor aided by a supply of cold water. 
The evaporator is usually a galvanised iron tank, tilled with 
brine, in which is submerged a spiral welded coil, wherein 
the liquid S02 evaporates owing to abstraction of heat from 
brine aided by suction from the compressor. The cold brio~ 
is pumped into the Ice making tank, which is usually placed 
above the level of the evaporator, so that brine may return 
thereto by mere force of gravitation. In direct expansion 
installations, evaporator coils are placed in tbe Ice tank itself. 
This firm often insulates its evaporators on the outside with 
cow's bair, a practice to which, in India, the Hindus may 
well take exception. 

S02 Ice machines are also mannfactored by A. Borsig, 
Tagel, Berlin, in Germany. 

THE AMMONIA ABSORPTION SYSTEM. 

Among the few types of Absorption machines now on the 
market, <~ne is !bat made by Ransomes and Rapier, Limited, 
of London. Their method of construction and working is 
briefly as follows:-

The refrigerating machine consists mainly of live parts 
known, severally, as Ammonia generator and separator, 
rectifier, condenser, absorber and a combined heat 
exchanger and weak liquor cooler. All of these are construct
ed on somewhat the same way. There is a wrought iron cylin· 
derical vessel having, at both ends, cast iron covers bolted on 
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to it. Wrought iron tubes, screwed at one imd in this cover, 
extend horizontally through the cylinder. The tubes are 
closed at the further end, near which they are supported by 
a tube plate. A cast iron header, having a cover, is bolted 
on to the end plate. Smaller pipes fixed in the header run 
through the centre of the tubes. All tile .tubes are screwed 
into the cover and afterwards expanded to ensure tightness 
of joints. 

In the generator the tubes are only in the lower half of 
the cylinder. In the exchanger there are two sets of tubes, 
one set being used for further cooling the weak liquor before 
it enters the absorber. Steam is used in the generator tubes, 
but in the othe.r four :vessels condensing water circulates in 
the outer .tubes ... In all cases, the ammonia pressure is in the 
cylinder and outside the tubes .. 

The ammonia. pump is g~nerally of the direct acting steam 
driven type, fitted with a long stuffing box, so arranged that 
any leakage passing the first packing is carried back into the 
suction. The valves are of vulcanite. The guage fittings 
for showing the level of the ammonia in the different vessels 
are made to close automatically in the event of a glass 
breaking. 

In a 10 ton lee making plant, ammonia liquor circulating 
pumps are often fitted in duplicate and are mounted on the 
generator; and the rectifier, exchanger, absorber and couden· 
ser are mounted one above the_ other, the condenser being at 
bottom and the rectifier at top. If a break should occur at 
any time, the header can be taken off for examination whilst 
the pressure of ammonia is in the machine and, in case the 
leakage cannot be stopped, a plug may be put in the end of 
the tube and the machine worked without it with a slight 
reduction in out-pol 

A steam trap is provided for draining the .condensed 
steam from the generator. A rotating valve, actuated by a 
Boat (all enclosed in an iron casing), regulates the Bow of the 
weak liquor. 

The can lee tank, 40' x 18' x 4'-6" is made of ~0" square 
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cast iron flange plates and is supplied with wrought iron 
bearers for carrying the covers. 200 Ice cans, l!4• x 8i• at 
top tapering to· 21• x 7i• at bottom x f&• deep, capacity I! 
cwts., made of No.ll guage steel sheets, riveted to strong top 
and bottom frames and outside protecting bands, galvanised 
after manufacture. 

About 8200 feet run of 11• nominal bore wrought iron 
freezing coils, in continuous lengths, tested to 1000 lba. 
pressure. One s• centrifugal pump for circulating the brine, 
An ordinary apparatus for producing distilled water from 
condensed steam is also supplied. 

PROVISO, 

The specifications of size and dimensions given above 
are for working under normal conditions of atmosphere and 
climate, where the initial temperature of water used for 
condensation of compressed refrigerating gas does n,t, ordi· 
narily, exceed 90° Farh. For more trying conditions, It is 
possible that,the machinery enumerated may not give a full 
out-put of .Ill tons daily. Minor alterations may also be 
rendered necessary to suit the requirements of a particulai 
locality. 

CHAPTER V. 

MISCELLANEOUS OBSERVATIONS. 
CHARGING AN ICE PLANT. 

When about to newly start a machine and put io the 
first charge of the refrigerating agent, il i• de.irable to see 
that the JAachine is perfectly air tight Thi• can be done 
by jointing together the entire system, through which the 
agent in any shape has to pass, and testing the whole with 
air pressure wbicb may vary as onder :-

In case of Ammonia plants, 800 lbs. per square inch. 
In case of SOt plants, 125 lbs. per square inch. 
In case of Ether plants, 811 lbs. per square inCh. 
In case of COs plants, 1,400 lbs. per square inch. 

89 
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The machine should be left charged with the full amount 
of pressure necessary for about 48 hours and if it does not 
show any reduction of pressure at the end of that period the 
air discharge valve, usually proded in the condenser, should 
be opened and the air well pumped-out When a good 
vacuum is obtained the flask containing the liquid agent may 
be connected, by means of a 'pipe, with the charging valve 
and the expansion valve closed. If t be· machine is then 
run at a slow speed with the compressor suction and dis
charge valves open the flask will soon be emptied. The air 
relief valve in the condenser may then be cautiously opened 
and the remaining air which has accum ulated near that end 
be slowly and carefully driven-out. As soon, however, as 
the agent itself begins to escape (which can be detected by 
the mere smell in Ether, NHs and SOa machines), the air 
vah·e should be closed. More flasks full of the liquid agent 
may then be connected with the charging valve until a suffi· 
cient supply is charged in. The charging valve should then 
be finally closed and the main expansion ·valve .opened and 
regulated and the machine brought, by slow degrees, to its 
full working speed. : 

INSULATION, 

The tanks in which ice i& frozen should always be well 
insulated. Good insulation is bound to pay its own way in 
the long run, but the manner of its use greatly determines 
the efficiency of materials used. Comr>aratively poor materials 
may prove more satisfactory, when judiciously laid, than mate
rials of a high quality in an ill-arranged order. Apart from 
its value as a non-condyctor of beat, the insulating material 
should be free from offensive odour and as far as possible 
incapable of imbibing moisture from atmosphere, nor should 
it melt away in water. It is highly desirable that the material 
should be fire and vermin proof, and, above all, it should not 
be expensive. 

Cork, owing to its non-hygroscopic properties, is a great 
favorite in many countries where it grows in abundance. But 
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we cannot very well use it in India. Some of the substance& 
which could conveniently be used in India are mentioned 
below and !be conducting power lor each square foot of sur· 
face, and the comparative value, is expressed in British 
Thermal Units lost per hour oy transmission through them. 

Stone ••• • •• U·OO Brick work ... ... 5·00 
Sand ... 2•17 Fir fibre I·S7 
Brick dust ... ... 1'88 Coke dust ... ... 1•29 
Chalk powder ... o·S7 Cbarcoal,powder ... ·64 
Wood charcoal, in pow-

der ... 0'68 
Saw dust ... ... 0·55 
Coal dust ... ... 0·54 
Hemp ••• . ... 0·41 
Sheep's wool ... 0·82 

Straw chopped 
Wood ashes 
Writing paper 
Cotton ... 
Dry air 

... ... ... 

'56 
•58 
•84 
•82 
·8 

Iron transmits 280 units of beat pe~ hour. Copper, 520 ; 
Zinc, 225; Tin 178, and cork only 1'15 units. 

If mineral wool is used, care must be taken to pack it care· 
fully, otherwise it will settle and destroy its effect Wood· 
work should be well nailed to prevent displacement under 
the effect of packing. Tar, paper pitch, fine cinders, hair and 
felt may also be used with success. Pine should be avoided, 
as far as possible, owing to its offensive odour. Dry air is 
the best non-conductor and in all insulations the more air is 
enclosed between the walls or skins the better. The materials 
should be well dried before being put in and as effectively 
sealed against ingress of air and water as possible. 

SCALES. 

Deposits in the shape of sediment from water on the 
outside surface of tubes, and from oil on the interior surface, 
often get accumulated in the condenser and refrigerator coils. 
Such coatings are exceedingly objectionable as they lessen 
the conductive qualities of the coils and obstruct the free 
transference of heat or cold through the 93me. 

All the coils should, therefore, be cleaned now and then 
with a brush on the outside and, at least once every year, 
live steam should be blown through the interior surfaces at a 
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aufficient' pressure to remove the · congealed· oil or otbet
obstruction. 

PREPARATION OF BRINE •. 

A convenient apparatus lor preparing brine consists of a 
b~rrel fitted with a false bottom, which can easily be done 
by , fixing a perforated wooden board· about · 8' above the 
fixed bOttom an~ fixing underneath about 6" high X 1" thick 
strips of wood, in cr~ss sections, short . distances aparl· The 
inlet of water is below this false bottom. · A sheet of strong 
cloth, o.~ thin wire netting, is stretched over the false bottom 
and the barrel filled with common salt. Water .enters at the 
bottom and percolating through the salt, flows out at the top 
in a deCidedly llriny st:'te. The out.tet may well be supplied 
with a drainer to prevent chips, etc., passing with the water. 
As the salt dissolves more qu~ntities of it should be shovelled 
in. 

With due regard to a .reasonable factor of safety to pre• 
vent freezing, the strength of brine should be kept as low as 

possible. The specific heat value of brine decreases as its 
specific gravity is increased and deposits of salt may also 
settle on the refrigerator pipes. 

HEALTHY WORKING. 

Apart from the stand-point of efficiency and regular 
out-put, which in themselves are of prime importance, it is 
desirable to see that a plant is running in a healthy order. It 
is difficult to lay down any definite instructions for guidance 
in this matter. There are. many little signs which a person 
actually wodting a machine, alone, can learn by experience 
·gained from day to day work Many of those signs are so 
subtle as to elude definition in words but which a trained e~r 
.~nd a trained eye intuitively detects. But some of them may 
still be mentioned here. 

In a healthy working of the apparatus, every stroke of 
the piston will be marked by an even vibration of the poin· 
ters on the pressure and vacuum guages;'the liquid refriger· 
ating agent will be distinctly heard passing in a continuous 
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and uninterrupted stream through the condenser delivery 
valve. 

1 The temperature of the condenser will be about 16% 
higher than that of cooling water running from the overflow: 
and, the temperature of the refrigerator will he about 16% 
lower than the actual temperature of the brine being 
cooled.' -Wallis-Tayler. 

The liquid regulating valve will get covered with a 
.regular 'coating of frost, 

If oil gets in the condenser and refrigerator coils, it will 
paint the tubes and interfere with the free interchange of 
heat and cold. When oil gets troublesome and succeeds in 
substantially reducing the efficiency of a plant, it would be 
well to empty the plant and Bush all pipes with live steam 
and hot water. The oil will thus be entirely washed·off. 

When the compressor stuffing box leaks or the joints on 
suction side of machine grow weak, air will find its way into 
. the system. Its presence is detected by abnormal rise in 
temperature or by production of a sort of whistling noise. In 
this case air must be at once discharged. 

AUTOMATIC WATER FINDER. 

This is an apparatus, recently patented by W. Mansfield 
& Co., of Liverpool, to ascertain whether a subterranean 
spring of water exists under a spot were boring operations 
are desired. 

The principle on which the instrument works is the mea· 
suring of the strength of electrical current• which flow 
between earth and atmosphere, and are strongest in the 
vicinity of subterranean water courses, the flowing waters of 
which are charged witb electricity to a certain degree. Should 
a subterranean spring be present underneath, the needle 
of the instruO:.ent begins to move. If the needle remains 
stationary, it may be !aken for granted that a subterranean 
spring does not exist. 

The patentees claim that the instrument can indicate 
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the presence or subterranean Booing springs up to a depth o£ 
11000 feet. A plentiful water supply is a prime necessity in 
'Ice Factories. If, therefore, the instrument is really what its 
patentees claim lor it, it should prove useful in locating 
,subterranean water courses when wells are bored in uncer· 
tain ground and in dry tracts. 

THE FUTURE. 

The wide range of industries to \)lhich the prindples of 
refrigeration can profitably be applied is not yet generally 
known in India. As our people get to know more about the 
utility of this process not only as a means lor the manufacture 
of Ice, of which we have already got a bit too much, but in 
the far more important aspect of a powerful agent lor the 
preservation of the numerous articles of our daily food, this 
branch of industry is sure to come into greater requisition and 
develop itself into the same grand proportions as it has done 
in Europe and America. In a hot country, like India, the 
preservative value of artificial cold has only to be brought to 
the notice of the firms dealing in commodities which fall a 
ready prey to the ravages of time and climate, in order 
to commend itself to their earnest attention. 

I regret that I have not been able to dwell at any great 
length, in this treatise, on the precise methods of cold storage, 
as, for one thing, I have no personal el<perieoce in this line. 
·But I have subjoined in the form of an Appendix the temper· 
atures at, and the time lor, which some of the common food 
products could be expected to remain, under the treatment of 
this process, in a state of freshness. For purposes of ordinary 
otorinr, a temperature of about 84° Farh. in the cooling cham· 
bers is just about right. A ton of refrigerating capacity may 
be taken as being sufficient to keep in the normally warm 
parts of India, about 5,500 cubic feet of space, tolerably full 
with stores, at a constant temperature of about 84° Farh., 
in continuous working for 24 hours, provided the insulation 
is proper and a plant of at least 50 tons capacity is in opera· 
!ion. For the sake •of comparison it· may be stated that 
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nearly three tons of refrigerating power is required to produce 
one ton of Ice in this country. 

We will have to depend for a conside rably long time on 
Europe for the construction and supply of our Ice machines, 
but, really speaking, there is no part of an Ice plant which 
cannot be made in India. If larger manu£ a cturing firms qf 
the standing of Burn & Co. of Calcutta, have not yet turned 
their attention tQ the construction of this class of machinery 
it is probably due to the general ignorance about detailed in· 
formation as to dim~nsions, etc., of the dill e rent parts of the 
machinery. But with the increase in demand a spirit of in· 
vestigation will, it is expected, naturally assert itself. 

The most difficult part to make in an Ice machine is the 
gas compressor. I am glad to be able to say that a compres· 
sing pump cylinder, recently·made for an ammonia Ice ma· 
chine by Bhana Mal and Gulzari La!, of Delhi, to replace one 
that got broken, has proved quite as excellent and true as 
the one orginally received with that machine. A member of 
the firm of Ardeshar & Co., oi Amritsar, sometime ago told 
me that some Ice Cells and Plates made lor them by Balmer, 
Lawrie & Co. in Calcutta are working just as satisfactorily 
as those imported from Europe. It is now more or less a 
common practice to make Ice Cans locally. The manufacture 
of Condensers and Refrigerators should not, if undertaken, 
present any constitutional difficulties. 

These instances of local manufacture, though insignifi
cant in themselves, would at least serve to show that the ice 
is broken and a beginning has been made. There are no donbt 
many a serious obstacle to be yet overcome, but if the feeling 
of restraint and hesitation is got over the rest will be easy of 
accomplishment. 

A great difficulty in the way of success lies in there being 
exceedingly few persons, if any at all, in the trade that are 
conversant with the scientific basi• and principles of refrige
ration and the minute details of their application to the art 
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·of ' commercial mechanics. Until this want is, m some 
measure, removed, we cannot be excepted to make any bead 
way., . ~ ·· 

PAX BRITANNICA. 

·.It .has rightly 'been observed by Sir Charle~ Furness that 
• 11 what the commerce and industry of a country , most of all 
need is~ pt;riod of quiet' and peace.'; We are grateful to 
Providence for having granted to us a period of quiet and 
peace at present and for having placed us in the guardianship 
of an eminently progressive Nation, from which whether in 
the excellence of public institutions and the high principles 
of Government, or in the superior standard of industrial enter: 
prise and the greatness of commerce, we have not only already 
learnt much but under whose tender guidance we hope to 
benefit a great d<;al more with the march of time. 
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APPENDIX A. 

Table showing Pressures and different boiling points of 
some of the liquids used in Ice Manufacture. 

Tempera· 
ture of ·Tension of vapour, in pounds, l?er square inch. 

ebullition. 

Degrees C02 I A~i~o-1 Ether. I SOJ I Far h. 

5 340•1 33·67 !•70 11•78 

14 898'4 n·5s 2'19 J4•76 

23 '468•4 50•91 2•79 18·31 

32 520'4 61•86 8•66 22•68 

n 694•8 74•55 4'46 27'48 

50 676•9 89•!1 5•54 88•26 

59 766•9 105·99 6·84 89•98 
' 

68 864•9 1.25•08 &·88 47"62 
i 

10'19 66•89 ' 77 971'1 146•64 
' 

12•31 66•87 
I 

86 1086•6 t 170•88 ' 

95 1207·9 197•88 14'76 77•64 

' 104 1888•2 i 227'76 17•59 90·82 

120 ... 288•7 28•5 117•6 

tO 
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APPENDIX B. 

"Table showing properties of Brine prepared from com. 

moniiall (Chloride of Sodium). 

. 

Weight Freezing 
Percen- of Specific Pounds point of 
tage of solation gravity Specific of salt per solution 
salt by per gallon at 89 .Heat. gallon of by 
weight. at 89 Farh. solution. Farh. 

Far h. scale. 

lbs. · ' Deg .. -
1 8•40· 1·007 0·992 0•084' 81'8 

8 8·68 1•028 ... 0·256 27·8 

II 8•65 1•087 0·96 O·f82 25•4 

6 8·72 1•045 ... 0•528 28'9 

7 8•78 1•01)8 ... 0·617 22'5 

8 8•85 1·061 ... - 0•708 21•2 
I 

9 8·91 1·068 .... ' 0·802 19•9 

10 8•97 1•078 '0·892 '' 0·895 18•6 

Ill 9•1() 1-'091 ••• -1·092 16'2 

15 9•26 1'115 0•855 1'895 12•2 
. 

20 9·64 1•150 0•829 l·92 &·8 6 

25 9•97 1'191 0·788 2·485 0'5 
. 

- -
' 
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APPENDIX C. 
' 

Value ot Befrigeratioa a• a pn•eryatin ot foo4 
prodao'•· 

The foilowing data obtained as a result of actual experi· 
ments made in the Horticultural Department of the State 
Agricultural College, Kansas (uide BuUetin No. U, April, 
1899), shows the time for, and the temperatures at, which 
some common horticultural products could be kept in a state 
of absolute freshness in artificially cooled stores. A descrip· 
lion o( the packing, which bas been fonnd efficient, and is 
recommended, for use during storage periods is also given. • 

TABLE. 

Product. 
_I·empera., 
ture, Deg., 

Far h. 
Package. 

Apples, summer ... 38 to 42 Barrels or boxes 
Apples, winter ••• 82 to 85 Barrels or boxes 
Pears •• 88 to 88 Barrels or boxes 
Peaches ... 86 to 88 Crates 
Grapes ... 88 to 40 In sawdust in boxe 
Plums ... 88 to 40 Crates 
Berries & cherries. 40 Quart bo:~es 
Bananas 40 Crates 
Lemons 40 Crates 
Oranges 40 Crates 
Figs 40 Boxes 
Raisins 40 Boxes 
Watermelons 40 
Muskmelons 40 
Tomatoes ••• 88 to 42 
Cucumbers ••• 88 to 40 
Celery 85 
Ooionst ... 8f to 40 
Potatoest ••• 86 to 40 
Cabbages 84 

Crates 
Crates 
Boxes 
Barrels 
Barrels 
Boxes 

Time.. 

2 to 4 mouths 
6 to 8 morotho 
2to4 months 
!to 4 weeks 
6 to 8 week• 
2to4weeko 
1 to 8 weeka 
Stoll weeki 
8tol2 weeks 
8 to Ill weeks 
8to J2weeks 
8to Ill weeks 
8 toG weeks 
2 to 8 weeks 
2 to 4 weeka 
1 to 8 weeks 

••• 
••• ... 
••• 

• Tbe writer is indebted to Mr. Louil M. SChmidt for the particulars 
&:iveu in tbil table. 

t Onions and potatoes. if in tound state may be maintained in &ood 
condition in cold storae:e for sia or seven months. Ooi001 ahoold DCVer 
be stored in the ~:~ame room with other goodl, and oo thdr remcma.l the 
room must be wellecrubbcd·oat and white waabcd.-WALLts-T.tYL&IIt, 
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THE GOVERNMENT' POLICY AND PEOPLE'S 

APATHY .TOWARDS INDUSTRIES-COLON!, 
SATION OF MESOPOTAMIA BY INDIANS. - · 

. :· 
BY PAUL PETER PILLA!, ESQ., 

Bar-at-Law, Madura • 

. The agri~ultural, i~dustrial and commercial prosperity of 
.. country, giving the people varieties of occupaticm and 
sources of livelihood, are lhe greatest. securities of lile and 
property. This ensures far greater amount of security than 
all the extravagantly costly army of Police f9rce and Military 
troops and highly paid Magistrates and Judges could give, as 
illustrated by the history of Bengal before its occupation by the 
'British.· "From· another authority· we have an account of 
the people of Bengal under its native Sovereigns, which we 

. should be disposed to regard as fabulous if it did not come 
from one who had been long resident in the country, and who 
spoke from an intimate acquaintance with his subjecl " In 
truth (says Mr. Hoi well), it would be almost cruelty to molest 
this happy people ; lor ·in this district ·only are vestiges of 
the beauty; purity, piety, regularity, equity ·and strictness of 
the ancient Hindustan Government. . Here the property as 

· well as the liberty of the people, are inviolate. Here no rob
beries are beard· of, either public or private; 

If anything is lost in this district, .for instance a 
bag of ' in:oney or other valuables, the person who finds 
it hangs it on the next tree, and gives notice to the 
nearest obowkey, or place of guard ; the officer of which 
orders immediate publication of the same by beat of 
tom ~am,.or drum." This state of things which is a great con· 
trast to things subsequent to the British occ~pation up to the 
present day may appear fabulous, yet it is true as described 
by Holwell himself the Governor of Fort William who was 
connected with the Black Hole incident. It is not inhuman 
nature for one to resort to dishonest and violent means of 
earning livelihood fraught with difficulties, personal risks and 
dangers while honest and lair means of subsistence are 

• 
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available: Lord ·Clive characterised the Govermnent ol 
Bengal . under the East India Company as " anarchy, 
corruption, and extortion." The Government and its offi. 
cers were condemned alike. The high officers, the 
Governors and Governor-Generals, with a high sense of 
moral responsibility denounced the Government and the 
adminislration in the strongset terms. 

The material prosperity during the Hindu and Moham
medan rule secured the blessings of good rule and security 
of life ·and prosperity, attaining the highest end of the 
Police administration and of the administration of Courts 
of Justice. Sir T. Munro " in his minute on Police ad· 
mioisiration recommends the increase of the prosperity 
of the people as the best method of reform. In the 
absense of material prosperity of the people agriculturally, 
industrially and commercially and in proportion to the poverty 
afflicting a people, crimes will be on the increase. The 
increase of crimes leads to the increase of police 
officers and the military force and criminal courts, giving 
the plea for division and increase of Provinces and districts. 
With aU the vast army of the Police and military, the security 
arising from a prosperous state of things cannot be realised. 
Instead of improving matters there will be further ruin and 
devastation and very heavy expenditure to the Government 
at the expense of the people. When the administration 
grows defective, the hardships and ruin of the people are 
further aggravated and intensified. There is no credit at all 
to a Government, while with one band, by !Jolts of omission 
and commission, industrial and commercial occupations of the 
people are ruined, while with the other band protection is 
offered against crimes. 

The Industrial and commercial prosperity of a country is 
the most effective preventive against famines. By destroying 
commerce and industries in the bands of the Indians, money 
is drained and the income that the people could derive is lost 
to them and goes to a foreign country, and agriculture ia the 
only resource left lor the people ; and agriculture itself de· 
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pends for its success upon the ryot being well stocked with 
money and the necessary resources. Penniless and resource
less the ryot is carrying on his . occupation in a languid 
manner, and agriculture under this state of things may be 
said to be in a decaying condition, as Lord Cornwallis him
self said a hu.ndred and twenty years ago about Bengal. The 
agriculturist leads a miserable life in ordinary seasons, and 
when seasons fail at the first touch of distress, he collapses 
and famine comes at once. Famines have become frequent 
and virulent in a manner unprecedented in history and in any 
age and country. There were 18 famines during twenty-five 
years of last century beginning from 1875-1900. These 
eleven years subsequent to them may be said to be famine 
years. This year a most dreadful famine has visited the 
country. 

Sir John Shore with his extensive knowledge of the coun· 
try and with an earnest Christian love of justice, said in 1787: 
-"The company are merchants as well. as Sovereigns of 
the country. In-the former capacity they engross its trade, 
whilst in the latter they appropriaie the revenues, the re• 
mittance to Europe of revenues are made in the commodities 
of the country which are purchased by them." This com· 
mercia! policy has been the principle of the Government all 
along. ShorUy after the occupation of Bengal troubles arose 
over the monopoly of trade enjoyed by the East India Com· 
pany and its servants, their goods passing through the country 
free from inland transit oluty of 20 per cent. ad valorem levied 
on Indian merchants. Nabab Mir Cossim's end~avour to 
equalise the inland duty and save Indian meichants from ruin 
and extinction was resented by the East India Company and 
war was declared in which the Company had an inglorious 
victory. Trade came into the full monopoly of the East 
India Company which bought things cheap and sold th
dear. It is chiefly to this that the sev~rity of the dreadfnl 
·~·amine of 1770 was to be attributed, As Indian merchants 
were destroyed, Indian manufacturers also were destroyed by 
prohibitive restrictions and highly prohibitive tariffs. Silk 

J 
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manufacture was discouraged and destroyed and so was 
cotton manufacture which was taxed an enormous ad oalorem 
duty of 81 per cen~ in order to protect British manufacturers. 
Other manufactures also began to decay. Shipping trade in 
the hands of Indians was in a flourishing state. The British 
merchants in their jealousy of Indian merchants who 
were carrying on extensive sea borne trade brought their 
influence to bear upon Indian rulers to discourage and destroy 
Indian trade. Marquis of Wellesley, when Viceroy, opposed 
the movement, but he was powerless. On the invention of 
steam and cheap labour-saving machines, the protective 
duties were done away witb and gave place to free trade 
which was a protection to British manufacturers. The des
tructive processes were so great and were so successful that 
according to· the philanthropic economist, Mr. Montgomery 
Marlin, who said at the beginning of the last century that 
India had ceased to be a manufacturing country and became 
purely an agricullaral one. By the destruction of Indian 
commerce, manufacture and the excessive drain, according to 
Lord Cornwallis the poverty and wretchedness of the people 
were increasing and he introduced the permanent settlement 
in Bengal in order to save agriculture from decay. 

Hardly the blessing of permanent settlement was introduc
ed in Madras, from 1802-1805, there arose a new class of 
politicians who opposed Indians growing wealthy aad in
fluential on other groonds than commercial The creation of 
Zemindars in Bengal under the permanent settlement 
did not' awake the jealousy and opposition of British 
capitalists as their existence was not opposed to their 
interests. The views of the new class of politicians are ex
pressed in a minute by Thackeray, a senior member of 
the Madras Board of Revenue in 1907 who said :
"That haughty spirit, independence, and deep thought 
which the possession of great wealth sometimes gives ought 
to be suppressed The nature of things, the past experience 
of all Governments renders it unnecessary to enlarge on the 
subject; we do not want general•, statesmen and legislatoro; we 
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want industrious husbandmen." The Zemindars that survive 
the prosperous merchants and manufacturers who were crush· 
ed out of existence by the policy of commercial jealousy 
are opposed by the ruinous policy of Thackeray, which was 
opposed to Indi•ns being raised to high offices of the State 
which were the monopoly of Europeans. The prejudice 
against large and prosperous land· holders has been manifested 
in all possible ways. By the land laws in the Punjab the 
formation of landholding classes is discouraged. The 
settlement of Taluqdari estates in Oudh and the Inam estates· 
in Bombay and Central India in 1855 was a clear manifesta· 
!ion of the dislike to Zemindars. Even the CourtS of 
Justice, as if imbued with the policy of Thackeray, • declared 
the alienability of impartible estates governed by Hindu and 
Customary law and the Wakf estates under Mohammedan 
law. Without law .and without precedent, . decisions were 
passed by the Privy Council against established law by which 
large estates break up. The creation of Zemindaries or large 
estates is an effective remedy against decay of agriculture as 
discovered by Lord Cornwallis. In my series on Indian 
Famines I have been advocating the creation of and the spring· 
ing up of new classes of landholderf with virtual permanent 
settlement on condition of irrigational and other improve· 
ments. At State expense or with grant-in-aid recommend· 
ed by the Irrigation Commission, under such landholders 
there is a large scope lor improvement by diverting the 
numerous jungle streams in the Western Ghauts and in 
the hills to the North East of India as suggested•by the 
General Secretary to the Industrial Conference in his address 
in 1908. 

Thackeray would tolerate none but industrious husband· 
men. Peasant proprietors are no economic advantage to 
any country and particularly so to India. Agricultural industry 
in which the ryots are engaged is very injuriously affected 
by the policy and principle under the new fangled mischie· 
vous theory of Nationalisation enunciated by Lord Morley in 
his Budget speech in the Parliament, where he said that 
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Irrigations, Forests and Railways in India have been nation. 
alised. This announcement elicited cheers and applause 
among the radical members who could not understand its 
evil effects. The nationalisation of irrigation gives undue 
power to the lrrigational officers to the injury and annoyance 
of the people ; only those acquainted with agriculture can 
realise this. By tudionalising Forests, tbe Government has 
extinguished the immemorial rights of tbe people over on· 
occupied lands and the ryots have been ousted from tho user
by Forest Law. They have been deprived of the right of 
pasture for their cattle. The maintenance and breeding aa 
an industry bave been checked. Use of manure for fields, 
wood for agricultural implements and every thing within 
unoccupied lands necessary for agricultural and domestic 
purposes has been taken away and cannot be enjoyed except 
on permit and prohibitory restrictions. Cattle and sheep 
and live stock which form a good source of wealth and 
necessary accompaniment of agriculture have considerably 
deteriorated. Several parts of India suffer from shortage of 
bullock labour necessary lor ploughing and draught purposes. 
Sir H, S. Cotton with his accurate knowledge of India, de· 
nonnces the anomaly qf an alien Government holding the 
theory of nationalisation of these things. 

The heavy drain of money and the impoveri•hing effect 
have been admitted by all from the first period of British 
occupation by Mr. H. Verelst the Governor of Fort William, 
Sir John Shore, Lord Cornwallis, Mr. Montgomery Martin 
down &a the present day. Marquis of Salisbury calls it "bleed· 
ing" of India without any equivalent. But drain by Railw•y 
is not readily admitted. Railway loans are raised with 
guar-anteed interest which must be paid interest till the 
Railway is in working order. The high salarie• of 
Europeans employed have to be paid After the Railway 
is brought to working condition and if the incomes are 
not sufficient to COYer the guaranteed inlerest the differ• 
ence shall have to be macle UP· The materials for Railway 

'are purchased in England for money paid there. Only a 
41 
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fraction of the amount comes here.. On account of the 
certainty of the payment of guaranteed interest the shares 
rise in value. When the Government purchases the Railway 
according to the stipulated agreements, it shall have to pay 
a high premium. Alter the purchase it is to the profit of the 
shareholders that the Railway. stock should be. converted 
into a loan bearing interest: 'fhe same. company with same 
shareholders are given a long lease :or contract to manage, 
receiving a substantia!' portion of the dividend in. addition ··to• 
the interest on the loan. This is a huge job .. The high appoin\· 
ments in Railways are given to Europeans ·or Anglo-Eura
sians in preference to Indians. . The. Railway Board is entirely 
composed of Europeans. By Rail way alone 501000,000 Rupees 
goes to the Railway Companies from the people in the shape 
of lares. Drainage by other resources is estimated at another 60 
crores. Lord Curzoo during'his Viceroyalty made it a policy to 
invite British capital. Sir R. N. Mukerji who presided over the 
Conference last year favours this idea •. But it is very difficult 
lor one who has the economic welfare of India .at heart to 
subscribe to the views. There is the axiomatic truth express· 
ed by Burk that every Rupee that an Englishman makes io 
this country is a loss to India. Raising foreign loans for 
Railways and irrigation should be avoided. : These should be 
undertaken from the savings of Indian-Exchequer. There is 
forestalling also in the field. of industries, and if Bow of 
foreign capital is unchecked by protective: restrictions, all 
road to Indian enterprise will be cbsed, . 'rhen again the 
construction should be done with the materials in India . • All Railway, D. P. W. contracts and contracts for civil, 
military stores should be given to. Indians preferentially 
when available. Against enterprises where there is no com· 
petition with Indians, as in case of niining industries, there 
can be no objection. With the money drained and acquired · 
from India the British capitalists have been enabled to large~. 

ly monopolise the commerce and industries of India. It is . 
not the British capitalists bot the poor Indians that aeeds eo·. 
c:ouragement. It bas been said that Railways are useful for . 
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purpose of famine relief. Famines are much more frequent 
and virulent now than before. Previous to !be British period 
there was uo distress merely for waul of ready com monica· 
tion and locomotion. The British merchant and capitalist 
derive the economic benefit of development of trade, while 
!be pauper millions of India, who use the railways for money 
wasting and not money making purposes get easy locomotion, 
and a small number are benefitted by the receipt of cooly 
wages. 

We are loyal to our Sovereign and we accord welcome 
to His Majesty with great zeal and enthusiasm unparalleled 
anywhere else. We respect and appreciate the officers under 
the Sovereign. Personally the high officers of the State are 
among the best of men lor their honesty, integrity and devo· 
tion to duty. But neither our Sovereign nor his officers are 
responsible fcir the policy that h•s been pursued They have 
been defending the cause of the people. Lord Minto while 
in India and after his retirement urged !be necessity of baYing 
some protection for the development of its industries. Accord· 
ing to him the Industrial and economic problems are the 
most pressing questions of Indi•. Every Provincial 
Government bas been doing its best for the cause of its 
Industrial development. The Industrial Conference held at 
Ootacamund three years ago was most conspicuous for its 
thoroughness and devotion. Its proceedings were marred lty 
the dissenting vote of members representing the European 
mercantile community. The Secretary of State lor India 
decided in favour of the dissenting members and the whole 
proceedings of the G>veroment have been vitiated. One ol 
the results of the retrograde step of Lord Morley was the 
abolition of all the technical institutes and schools in the 
Madras Presidency this. year except one. These have been in 
existence for some years. Even the one retained ia worked In 
a slovenly and languid way. AU this is due to free trade prin· 
ciple. With the cry in all civilised countries we ourselves 
earnestly pray for extended technical education and the 
abolition of it in India is something most extraordinary. That 
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the Liberal Ministry with Lord Morley ·as the Secretary· of 
State, should be responsible for this scandal is simply inexpli
·cable, except that India should be ever subjected to eco
nomic supremacy and control of Britain. Nothing short ·of 
ecoa1omic independence in internal administration would 
remedy· this disastrous state of things. While the East 
·India Company had delegated power to the Government, the 
British Parliament acted as buffer b>tween the rulers 
and the ruled and instituted enquiries into the adminis
tration of the country once in 20 · years. The Company's 
Government was abolished and the administration came di· 
rectly under the Crown in 18~8. The British Parliament has 
been refusing to make enquiry into the economic condition 
of the ryot and the repeated prayers of respectable and in
·fluentia!' men were rejected, though India bas had the distres
sing famines more frequently than anywhere in the -world. 
Famine has become a permanent evil, We owe our loyal 
allegiance to our Sovereign and his officers, but we cannot 
own those plutocrats, who without any responsibility of the 
administration, force their commercial policy and ruinous ex
'ploitation on the ·people of India. They have no integral share 
or part in -the administration. 

·Every country in the W<>rld and every · British colony 
adopts protective policy as regards their industrial and com
mercial concerns. Protection may be by prohibitive tariff 
and even by free trade as in case of England.itsell in its com
mercial dealing with India. The imposition ·of countervail· 
ing duty on cotton manufacture in India illustrates the nar
row minded and selfish and destructive commercial policy of 
British capitalists. India wants protection. To deny pro
·tection and to continue the destructive policy is a veritable 
•anarchism. Need for reform in this is felt everywhere. ·The 
-relationship between Indian Governmont and the British 
Parliament which bas been condemned for its apathy 
and neglect of its duty to India by Mr. Montagn himself 
in his Budget speech needs re-adjustments. Even Sir 
K. G. Gupta of the India Office with knowledge of its 
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shortcomings demands colonial system of Government lor 
India. The anomalous and irresponsible control of India 
by the British Parliament cannot be better expressed than 
in the words of the Under Secretary: " But apart from 
this, when I ask myself the question, what is the present 
attitude of this House towards Indian question 1 I am bound 
to answer frankly, that the salient characteristic of !bat 
attitude appears to me to be-speaking of tbe House as a 
whole-something approaching apathy. 0 • • • It is, of 
course, a truism !bat in Parliament acting through its servant, 
the Secretary of State is vested the supreme control over the 
Government of India. It is no less a truism that it is the 
duty of Parliament to control that Government in the interests 
of the governed, just as it is the duty of Parliament to control 
the Government of the day at home in the interests of the 
people of these islands. This House in its relations to India 
has primarily to perform for that country the functions pro· 
per to an elected Assembly in a self·governing colony. 

By the reform, the necessity of which is admitted on all 
hands, the financial embarrassments will be removed, the in· 
dustries and commerce in tbe hands of the people will be 
protected and developed and the increasing agricultural 

· distress and famine will be relieved, and discontent and 
dissatisfaction will be replaced by contentment and satisfac· 
tion. All the evils will begin to disappear with the refom as 
if by magic. 

Lord George Hamilton, the former Conservative Secretary 
of State for India said in his Budget speech before Ibis Par· 
liament in 1901 : 

" 1 admit at once that if it could be shown that India baa 
retrograded in material prosperity under our rule we stand 
self·condemned, and we ougkt no longer to be entrusted with 
the control of that country." All colonies are given economic 
independence. They resort to protection and. enjoy utmost 
freedom to tax themselves and their exports and importo any 
way they like. They are prosperouo for this reaoon. Eng· 
land is carrying on a prosperous trade with ito prosperous 
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colonies. It would be~~ the highest self-interest of Britain 
that India should grow• prosperous industrially and economi· 
cally, so that it might carry. on a prosperous trade ·with the 
millions of the peoples of India with larger purchasing power 
than now, as in the case of Canada: 

APATHY OF TilE PEOPLE TOWARDS INDUSTRIES.'· 

Apathy of a people to their improvement generally arises 
from the depressed condition to which they are subject and 
to the consciousness of their paralysed and helpless state. 
Whether rightly or wrongly this feeling is most natural. 
Agriculture itself is developed by the Industrial and commer
cial prosperity of the people which act and react upon agri· 
cultural classes beneficially. In the highest interest of 
agriculture itself it is very necessary that ·endeavours should 
be made for the development of tbe industries of tbe country. 
Agriculture is the sole means of occupation for the people ; 
for the educated and enlightened community they have public 
service and learned professions as the only field of enterprise 
which is extremely limited in its scope and extent. . When 
agriculture fails by bad seasons there is a widespread disaster 
and practically whole populations are thrown out of employ· 
ment and occupation and means of livelihood. Industries do 

. not suffer from vicissitude of se .. ous and they form the best 
mode of relief during seasons of distress. The only econo· 
mic salvation lies in the development of India's industries as 
H. H. the Gaekwar of Baroda remarked in his presi:!ential 
speech at Ahmedabad in 1902. Handicrafts by individual 
means and efforts have died out and they have to give way 
to organised industries by factories under joint-stock system. 
Every one has to feel the imperative necessity of developing 
the industries of India not only as economic salvation of the 

· country, but also for protecting ourselves from unequal and 
crushing competition of foreign capitalists. Already the 
foreign capitalists have captured several industries in India, 
and, unless we look sharp even the few industries in our 

. bands will pass into the hands of foreign capitalists, and we 
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shall become subject to the destructive Ia w of s'urvival of the 
fittest. 

We should consider it to be the sacred duty of every 
one of us to see that the industries are developed in the l!est 
manner possible. In spite of the general poverty of the 
country there is sufficient capital required for the develop
ment of the industries, anci there are sufficient men also in 
the country who could devote their energies and utilise their 
influence towards its industrial regeneration and salvation 
economically through this means. Alas there is a considerable 
amount of apathy over the subject which forces its necessity 
upon us in an increasing degree. 

The Native Princes of the country and their ministers 
are in a most advantageous position to encourage the 
development of the industrial resources of the country 
in general and of their territories and subjects in particular. 
It is in the power of every State to start industries from 
the Slate fond as done by H. H. the Gaekwar and then 
make it over to private mana~temenl While Native 
States often burden themselves with concessions for foreign 
capitalists as in case of Rail way and mining companies, they 
can with great advantage and profit to themselves and their 
subjects give every possible help to industries in the States. 
Grant to industrial companies should be the first charge 
upon their States as agricultural loans and Tukkavee advances 
are given to ryots ; in the same way indu•trialloans and 
advances might with advantage be made on proper securities. 
The Sovereign princeS themselves and their wealthy and in· 
ftuential relations in public and private can take part in the 
industrial development ol their respective provinces, with 
their resources. The Government, that is most progressive 
and most advanced as regards Industrial and commercial 
developments ol the subjects, largely resorts to bounties and 
subsidies in encouraging industrie1 .; and it i• more than 
repaid in the shape of increased prosperity of the people 
aud the increased revenue to the Government directly or 
indirectly. The Native States by encouraging industrie1 
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within ' their 'territorie~ lligbly enrich themselves.· ..• 'J;bey 
should consider that the wealth of the subjects is the wealth 
of the Government. A spinning Mill of 25,000 spinales 
means daily employment and wages for 2,000 people and ' 
5 lacs of Rupees of local disbursement of all kinds, whose 
capitalised value at 5 per cent. will be a crore of \Rupees. A 
State with such a mill should consider that the territory has 
bad an accretion of one crore of Rupees worth of property. 
The advanced States of Baroda and Mysore hold out 
encouragement for the develOpment of industries. The 
bel:> they give is often of tbe nature of bounty and subsidy. 
The example of these rulers and their Dewans might be 
followed with advantage by other States. A Native State 
has several adnntages over British tracts in that they are 
not bound by tariff and other restrictions and they have 
great latitude in dealing with concerns in their territories. 
They make investments for a short or long term out of the 
surplus and out of the funds in its trust as in case of Devas. 
tanam funds. Instead of investing their money in Govern· 
ment securities and English Banks which go to the benefit of 
British merchants and manufacturers and in shares in British 
firms, it would be mare to the interests of the country and the 
people that the investments are made in industries on loan 
system. In many instances as in !be case of the Madras 
Tramway Company owing to a difficulty in supplementing 
short deficiency in working capital, the enterprise fails. Had 
our countrymen a little more enterprise the Madras Electric 
Tramway Company would have been in the bands of 
Indians. Such a deficiency can be easily supplied by 
Native States. Loan for working capital on the security 
of !be proceeds of a firm under tbe control of the 
money lender for the rate of Bank deposits is the best 
and safest kind of investment. This loan will save many a 
Firm from collapse. What if a State with large income 
sacrifices a trifling portion of it in the interests of tbe indus· 
trial development of the country. It is a happy thing that 
there are a number of Native States in this conntry. If they 
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tarn ··!!Ielr • attention to the development oi industrial 
resources of !be country !bey will not only confer a great 
boon o.n their own subjects, but also will exercise far reach

" ing inftuence on the ec·lnomic condition of the people in 
British India as regards their industries. 

In British India, in Bombay and at Labore the people 
are in advance over people in other parts of India in their 
industrial enterprise and in their spirit to combine and 

· organise. Except in certain firms, even there the _gene
rality of firms suffer the same difficulties as in other parts 
of I~dia. There are Zamindaro with decent annual in
come who have much superfluity of money by their saving. 
There are lawyers and gentlemen of learned professions 

·who command decent income and leisure to devote their 
labour and attention to !be industrial regeneration of the 
coaatry. There are officials receiving decent salaries 
commanding great influence in society. There are money· 
len"iers and merchants who command money and deal in 
banking business. There are individual rynts also who under 
favourable circumstances command money. 

Though the generality of the people are extremely poor, 
yet a portion of them especially those r yo!• who cultivate 
cotton and· other industrial crops and who deal in them 
make much money. It is not for want of money that our 
existing industries languish and decay and that it is difficult 
to start new ind Jslries. It is due to she~r apathy, and want of 
patriotism to adv•nce the economic condition of the country 
that Indian industries suffer. There is hopeless infatulation 
and helplessness in our countrymen when even well·to·do 
gentlemen say that they are not rich to subscribe for share, 
that the company's business is at some distance from the 
subscribers' place say 250 miles, that they subscribe to other 
chanties, that such and such business failed, and that our 
people are not able to manage business. Shares are 
of small value and It does not speak well of the spirit 
for a well-to-do person to plead his inability. Distance 
of place of business is no bar for one subscribing to the ., 
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;;bares. We have to learn a good lesson from Europeans and 
Englishmen as to the way and spirit with which they carry 
on their monetary and industrial business. Capjtal accumu
lates from comparatively poor subscribers. Even humblest 
widow feels that her spare money is bound to find investment 
and get dividend. The Englishmen have enough of men like 
Jabez Ballour who was convicted and imprisoned for fraud 
in trade and in joint stock companies. They suffer risks by 
failures of business. Yet they risk. Their success in busi.
ness is in proportion to the courage with which they incur 
risk and their business habit to guard against risks. The 
Company Act is a great help with its rules for forming and 
organising companies. As the Director of Industries said in 
the meeting of Industrial Conference at Kurnc>ol in propor
tion to the •trength of the organisation, the personal element 
bas no scope in business matters to their interference. Every 
thing is organised and systematised so that a business concern 
is managed in an automatic and machine like manner.. The 
rate of wages, the rate of price of raw articles, and the 
manufactured goods are well known. and there is no reason 
why things should go wrong. The success or failure of a 
busineas depends upon ourselves, and in registered joint stock 
companies the control is in the hands of the Directors. Law 
expects of them ordinary diligence and care which are 
sufficient for success. Investments on industries will be tbe 
best kind of investment. We are in the habit of spending 
money on jewels which is worse than hoarding and which 
leads to many evils. We are lavish in our expenditure on 
marriages and on domestic and religious ceremonies. Even 
in matter of investment there is undue pressure on lands rais
ing its value by keen competition. The value of agricultural 
lands has risen to Rs. 5,000 per acre and upwards yielding a 
very poor dividend on the money invested. The high 
price of land which is called unearned increment .does 
not add to the wealth of the country by a sing pie. It 
is a misfortune that so much of the wealth of the country 
should be locked upon land. In former periods people usee! 
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to bury their money in the land, now they bury it on the 
land. Investment on agricultural land is attended with 
thousand and one difficulties and with serious risks, while 
shares in companies are easily procurable, transferable and 
the business is easily manageable under good managers 
and directors. Money lending by Co·operative Banks and 
other Banks for the mere purpose of money lending 
equally does not add to the wealth of the country. Mere 
hoarding up money and investment on European Banks and 
Government Security does not improve our position In any 
way. The unemployed problem is a very serious one, and if 
our countrymen be indifferent and apathetic about It, we 
have to face a most serious danger. When the remedy lies 
with us, there is no use of attributing the evil to the Govern· 
ment or Europeans. A number of our countrymen 
are enterprising and patriotic enough to collect fund 
to help Indian students to go to Japan, Europe and America 
to qualify themselves for some industry like paper• 
making, glass-making, pencil-making, mechanical and 
electric engineering, metallurgy, etc., but they lack all 
zeal and enterprise to help the industrial development of 
India not only by starting new industries bat even in snpport• 
ing the existing ones. There about 282 colton mills and 
1,500 factories of all kinds worked by mechanical power in 
India. A large portion of them are in the hands of Europeans 
who manage their business successfully, and in the Madras 
Presidency they realise a dividend of about 20 per cent. 
provided the price of raw colton is favourable. Thero is no 
reason whatever, why Indian companies should not manage 
their business with equal success, having several advantages 
over Europeans: I !mow that certain Englishmen feel very 
much for the success of Indian industries more than Indi811 
geoUemen of means and influence feel for il 

To illustrate the superiority of Englishmen over us In 
their appreciation of the value of momey and in their honest 
eagerness to find investment for it, I would refer to a prospec
tus of the British Burmah Rubber Plantations Limited witb 



882 

capital! 00,000 £ divided into 100,000 shares of£ I each. The 
subscription lists would open on Monday the 24th day of 
April 1911, and close for London on Tuesday the 25th day of 
April 1911, for the country and the continent, the 29th day 
of Aprill911. Only single day of 24 hours is given to the 
J-ondon subscription and only 4 days for the country and the 
continent. This short period is given to avoid the trouble, 
inconvenience and labour of rejecting applications for sub
scription beyond necessity. When I was in London in 1902 
Sir F. Lipton advertised for shares for a company with a 
capital of 21 millions sterling. In a week's time the shares 
were subscribed twenty times over. The difficulty was in 
accepting the shares that were subscribed first and rejecting 
the shares which were applied for late. Two old widows who 
were my landladies at Russel Square, Lcndon were among 
the disappointed subscribers. It is humiliating for Indians 
that Englishmen and Europeans should feel that the first 
charge upon their spare money is investment on industries 
and on reproductive coocerns however poor they may be, 
while we are negligent about the sacred calls. Shares are 
readily forthcoming in 24 hours alter the knowledge of the 
advertisement often from poor people for a concern 
that was to come into existence in the future, whose 
prospects are uncertain in a distant place 10,000 miles 
away by water from the shareholder's place. I know of 
instances where you may advertise for shares in all 
public journals and personally canvass from one end of the 
year to the other. Let the factory or business concern be in 
full working order with plants, tools, buildings, grounds and 
other assets be ever so valuable, more valuable than shares 
advertisd for, all these considerations are of no avaiL 
Registered Companies have a nominal capital of 140,000,000£, 
with 80,000,000£ of paid up capital. Of this Indian share of 
capital is 40,000,000£. Foreign Registered capital for busi· 
ness carried on in India includes Debenture capital. Indus· 
trial business largely carried in India is managed by British 
capital. Indians enjoy only the humiliating advantage of 
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receiving cooly wages. Even for the remaining portion of 
the Industries several of which are conducted in a languid 
manner for want of adequate capital, if British caritalists are 
anxious to purchase Indian industries and if Indians are 
disposed to sell them, in a week's time capital can be raised 
in London in order to make short work of Indian Industries 
and to bring all industries under the monopoly of English 
capitalists. 

COLONISATION OP M ESOPOTAJ.IIA BY INDIAN, 

Relief for the famine-stricken and poverty· stricken India 
is urgently needed. It bad 18 famines during the 25 years 
from 1875 -1900 and every year since the dreadful 
famine of 1900-1901 may be said to be a famine year judging 
from the prices of articles of food as prescribed by the Famine 
Code and from the growing shortage of the outturn of 
food crops. As development of industries is a very effec· 
live remedy for distress and famine by giving work to a 
large number of peorle whose occupation will be affected by 
vicissitudes of the season. Emigration is another effective 
remedy as recommended by the Famine Commission of 1880, 
Emigration from congested parts to uncongested places is not 
without difficulties as all unoccupied lands are the property 
of the State without whose permission no lands could be 
occupied. There are the vested rights of the previous occu· 
pants in these areas. Favourable terms of occupation, favour• 
able seasons and favourable agricullural and economic 
conditions should be considered. Emigration to foreign 
places has been resorted to by labourers and coolies, by mer• 
chants and by men in public or private service. When these 
settle in the parts to which they had emigrated they become 
domiciled and naturalised and engage in different occupationL 
Emigration to British colonies has been discouraged and 
opposed ; and if allowed, it is on prohibitory and most de grad• 
ing conditions. Excepting Burmah which has become part 
of British India, the people of this country have not emigrated 
to other places as independent agricultural colonists. 
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Since my return from my visit to Turkey, Palestine 
and Syria in 1902, I have been urging the colonisation of 
Mesopotamia by Indians as a greatreliel to Indians from their 
present poverty-stricken and famine-stricken; codilion, 
Mesopotamia with more than 100,000 square miles extending 
from the foot of the Taurus Mountains to the Persian Gulf 
offers the best field for colonial enterprise. Watered by the 
two large rivers, the Tigris and Euphrates with a fertile 
level soil, Mesopotamia will be a rival to Bengal and EgypL 
According to the description·of Sir William Willcox, the Engi
neer employed by Turkish Government in constructing works 
for irrigation in the Province, there are three millions of 
acres in swamp and the remaining portion are a desert. With 
the extension of irrigation, cultivation could be extended. 
With rainfall like that of Scinde and with climate subject to 
the extremes of temperature as in the Punjab, every variety 
of crop could be raised with an abundant yield. With the 
exceeding fertility of the soil and with abundance of water 
carrying rich alluvial deposit, if well cultivated and irrigated, 
according to the estimate of En<yclo(>aedia Britannica, " The 
country, could support five hundred times as many inhabi· 
!ants as it actually contains. " There are settled inhabitants 
in a few towns like Bagdad, Mosul, Karbela and Bosra. If 
the whole population of settled inhabitants in Mesopotamia 
be estimated at 600,000 a little over the population of Madras 
the productiveness of the country will be sufficient to main· 
tain thirty crores of people, Piz. nearly tbe present population 
of all India. 

Colonisation of Mesopotamia where famine will be un· 
known according to i!s conditions will be a great relief to the 
famine-striken and poverty striken people. It will be a great 
feeder and support for India. Irrigation water will always be 
available throughout the year, and there will be no fear of des• 
tructive Hoods. With the construction of the Euphrates 
Railway by the Germans and the proposed construction of 
another railway by the English from Port Said through North 
Arabia, Mesopotamia and Central Persia, and with the con• 
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struction of irrigation and navigable canals, the means of 
communication will be very great and highly advantageous. 
Mesopotamia will have a commanding central position for the 
purposes of trade. 

Irrigation water and Railways are great civilisers and the 
Bedoins and Khurds will come under the civilising influence 
and will betake themselves to peaceable occupation, Under 
the Turkish Government a greater security prevails than 
before. When the colonists go in large numbers, this itself 
will be a great security. There are no jungles to clear and no 
previous setUers in these desert and swampy regions 
to dispute the title of the Colonists as is the case in all British 
Colonies. The Turk personally is amiable and polite and he 
will be happy to share the land with Indians. But the Turks 
being the ruling race with the responsibility of the Govern• 
ment are required for the army, military service being 
their chief attraction. The Government has beeo 
reformed on constitutional lines and there will be no 
difficulty in obtaining sell-Government in a modified 
form like the self-Government given to the Drusus and 
Maronites of the Lebanon District. The Turkish Government 
has begun the consb uction of irrigation works. The work is 
slow on account of the paucity of labour supply. Sir 
William Willcox the Engineer in charge of the works propos· 
ed to import Indian labouref', who will beco.ne the ryota 
of the Turkish Government. One great virtue the Turk posses
ses over European rulers, is their dealings with subject race. 
He is not commercial and does not enter into commercial 
competition. While there is so much bright prospects of 
colonisation of regions in the neighbourhood, why should 
we allow our countrymen to suffer under the mean and degrad
ing treatment in distant places Itke Canada, Vancouver, South 
Africa, Australia and Mauritius ? The best remedy is to with· 
draw them and help them in colonising Mesopotamia. The 
colonials are entirely benefited by Indian labourers but they 
would not tolerate them as independent and free citizen& 
Jt is desirable that not onir labourers but better clapl>f 
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and capitalists also should emigrate and co-operate with 
the Turkish Government in developing the irrigational 
and agricultural resources. With very large resources 
we cannot find a better place for emigration. For combined 
work of maintaining irrigation works and cultivating irrigated 
crops we want a large number of people. India alone can sup· 
ply this need of Turkey, according to Rev. Dr. Zwemmer of 
Bebrin the author of "Arabistan." The colonisation of this. 
most fertile region full of unfailing agricultural capability 
and resources must stimulate the enterprise of our country· 
men. These regions, the site of the Garden of Edan, and the 
seats of the Babylon and Assyrian Empire•, and the · eastern 
Caliphate of the Saracen are most classical and most 
attractive and fascinating for this reason to the Aryans, 
Mohammedans, Jews, Christians and Parsees. Reports may 
be fascinating. But it is necessary that sotne three or 
four gentlemen might be deputed to make local investigation 
and arrange about colonising the regions and an association 
should be formed early for such purposes. These regions 
from lime immemorial have been associated with India as the 
trade route to convey Indian merchandise to the west by 
caravans. There is considerable trade now with India and 
there are a number of Indian merchants resident in those 
parts. I draw the attention of the Industrial Conference to 
this subject. The colonisation will be a cure to many ills 
under which India is suffering, like food famine, fuel famine, 
fodder famine, cattle famine, money famine, and often water 
famine, which all increase in extent and intensity, wihoul 
hope of relief under present circumstances. 

INDIA'S EDUCATIONAL OBLIGATIONS. 

BY S. D. SAKLATVALA, ESQ., B. A., 

Empress Mills, Nagpur. 
The subject of Education in general is itself of such ~ 

far reaching and important character that it has merited 
the attention of all n'ltions frorn the beginning of earlJ 
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civilization, Education, whether through the Home, the 
Church, the School, the Farm, or in the latter days the 
Workshop, has prevailed in one form or another in every 
land, A .process of such a training has gone on from 
generation to generation and on the kind and amount of 
this training has depended the varying degree of ancient, 
medireval and modern civilizations. But the subject is 
of vital importance to us in India and of profound 
interest at the present moment-of importance because 
there are ·still millions in the land steeped in ignor• 
ance and superstition and of interest in view of the Bill 
for extension of Elementary Education throughout the 
land proposed by that able politician, the Hon'ble Mr. 
Gokhale. The system of Education was one of the first 
problems to which the British devoted themselves when 
their supremacy was finally established in India, to the 
lasting benefit of the country. Since then tho progress of 
Education bas been fairly rapid, but at the same time it 
cannot be denied that the system of caste prejudices and 
other orthodox·customs have retarded the march of Edu· 
cation in every department. Such retardation, however 
has been, though in a less measure, common to most 
countries now in the fore·front of civilization. In 
early days, Education chiefly took the form of religious 
education, and was to a great measure thus confined 
to the priestly classes. But in these countries the 
struggle for general education has already nearly ended, 
whereas in India it is yet only beginning. The utter 
indifference of educated classes till recent times towards 
the mass of the people, and our habit of relying absolutely 
on a paternal Government for every thing have also been 
greatly responsible for such a backward state as far as 
general Education is concerned. Some people even now 
seem to think that because India can boast of a glorious 
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civilization in the remote past, she need no longer -candor 
the civilization of the 20th century.But Auch a basking in the 
sun of past glories will be of little avail, and now, that the 
Hon'ble Mr. Gokhale has made a start, is our opportunity; 
Let us then grasp this opportunity with a firm hand so 
that it may not slip through our· finge~s- Indeed it must 
be a matter of genuine satisfaction for every educated Indian 
that the question has been so earnestly taken up by a 
native of the country who understands the value of gene~ 
ral elementary education and is naturally desirous of 
spreading it through the country; A system of education 
permeating all sections of Indian societies will alone up
lift the helpless masses of our vast population. Such a sys~ 
tern alone can give us better labourers, and better arti· 
zans. It alone will teach our little lads to think i it 
alone will teach our men to be better citizens of an ·en
lightened Government. In short, such a system alone will 
clear up the dense mental fog which now hangs over the 
land. 

These views, I am fully aware, are not shared 
by all, but strange to •ay, a certain amount of opposition 
has manifested itself since the publication of the Bill. 
Thereiore, before examining what India's educational · 
needs are, and the means to legitimately fulfil those 
needs, it will be necessary to refute the objections 
commonly raised. It has been said (1) that the masses 
in India do not ask for such an education, nor do they 
want it ; (2) that India is not as yet ripe lor such system 
of general compulsory education ; (3) that looking to her 
present conditions such an experiment should not be 
tried. 

As regards the first argument it ~eems really too 
childish to be seriously controverted. How can the mas· 
ses be expected to ask for a thing the value of which they 
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have not been taught to know. Surely the children 
whom we send to School never ask to be educated 
and from the fact that the children do not ask to 
be educated can we conclude that they do not re· 
quire education ? Next, those who say India is not yet 
"ripe" for such an education simply assert that India 
must still lag behind in the race and be content to remain 
for years to come in a semi-civilized stale. Those who 
decry Mr. Gokhale's Bill on this score, really fail to ap
praise at its right value the importance of general educa· 
tion; Besides, waiting for " ripeness" is a dangerous 
game, because the next stage arter ripeness is rottenness, 
and we might wait too long only to awake when too late. 
Nay let these men take up the question from a broad and 
liberal ·standpoint, and have before them the patriotic pur
pose of stimulating the march of civilization through 
their land. The third argument is equally vague. 
An introduction of ,such a system of education will 
necessarily involve a transformation of standards and 
such a charige must be viewed on its own merits and not 
upon preconceived ideas or on existing relations only. 
The conquest of the air through aeroplanes will neces· 
sarily involve changes in the ideas of International Law 
which is bound to be influenced by the introduction of 
the absolute freedom of travel through air, but sho~dd we 
On that account condemn the aeroplane as not suited to 
our " present conditions". Such men fail to recognise that 
an altered condition of affairs is not to be judged by 
existing standards only, lor these standards themselves 
will become modified in the end. 

There is yet another objection, more real and based 
on more prachcal line&-on the ground of economy. 
The author of the Bill has sufficiently shown that the 
difficulties in this direction are by no means insurmount-



s4o 
abie. · The cost at first sight appears to be tremendous 
:but if properly distributed it will not fall so heavy a~ may 
_be supposed. At any rate this question of cost should not 
binder a modest beginning such as is proposed by. this 
Bill. Besides, we can to a certain measure also place our 
reliance on private enterprise and private charity. Of late 
years much has been accomplished through private agencies 
in the domain of higher education and surely, it would 
only be reasonable to expect that the same will be done in 
latet· years for elementary education for the mass of the 
people. The chief industries of the land are certain to 
profit in the end by a free and compulsory education. The 
Textile Industry has under its charge more than ten 
thousand children, and it will not be difficult for each 
mill to voluntarily arrange for the training of these in 
elementary education. The el!'ample of the experiments 
made by the State of Baroda can also not be lightly 
passed over. The Government of .India can command 
far greater resources, and if the educated classes sufficient· 
ly co-operate, the success of the scheme and the future of 
india will be assured. ' 

This question of cost is closely allied with the question 
of State interference, for it is clear that if the State has 
to bear even a portion of the cost the State must have 
a proportionate control. It is really a delicate question 
as to what extent the State should intervene in educational 
matters. In the ancient world, the State was the universal 
educator prescribing the training of each citizen. The 
tendency in modern time, however, is that the less the 
State meddles in such affairs the better. But even in 
England itself this theory is more than modified by the 
proviso that no child shall grow up without acquiring 
at least the rudiments of !earning. All advanced coun· 
tries have provided in one form or another foe a systema· 
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as not to be left behind in the race of life in 
competition with their neighbours, In India, owing 
to. the peculiar conditions of the country the people 
in. this respect depend _on Government initiative 
alone. -. The educated classes have till recently done but 
little towards mass education. Under the present circum
stances Government intervention alone can help the masses 
of our population. And we have not to go for a prece
dent in the matter of direct Government interference under 
similar circumstances. It is only lately that Government 
have passed the New Factory Act in the interest of India's 
labouring classes who otherwise could not have defended 
themselves against unearthly hours of toil. Government 
interference was rightly deemed not only to be justifiable 
but imperative. This question of elementary education, 
will, 1 trust, be viewed in the same light and protection 
afforded to the people in the same spirit ~y introducing 
free compulsory education. 
~ · There is also another class of people who do their 
best to prove that such a system of education, if introduced 
into India, would cause more harm than good. The gist of 
their argument, however, only tells the oft repeated story 
that as the East is not the trust we must have nothing to 
do with a Western education. Profound logicians indeed 
are those who argue in this strain. These people can never 
believe that there may be many things in common to the 
East and the West without which neither the Eas,t nor the 
W!st can malle any progress. 

· These are the people to whom the disadvantaget 
above seem to appeal and they love to dwell on these 
alone forgetful of the fact that it is even far better to lose 
a little if the corresponding advantage is to outweigh in a 
most decided manner this trivial loss. _For every great 
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boo!! that we gain we must be prepared to lose a 'benefit 
which may be estimated as of a much lesser account. 

· We have now sufficiently cleared the ground for an 
impartial survey of the different kinds of education requir
ed for our country. It is of course not proposed in such 
a place to give the details of a literary curriculum or make 
out an elaborate programmer for a scientific training. 
We can only indicate the scope and usefulness of 
each sort dealing at greater length with Technical Educa
tion which alone comes within the true sphere of an 
Industrial Conference. 

Education as we have already seen is a general term 
which naturally divides itself into the education of the 
home or domestic education ; that of the church or reli
gious education ; that of the school or general education ; 
and that of the farm· or the workshop or industrial educa
tion. These are the agencies through which education 
spreads among the masses. It is a continuous process 
handed down from generation to generation, if there is to 
be a continued progress of the people; A moment's 
thought will make it clear that in a backward country 
like India · education must be enjoined as a !Jla!ter of 
duty and must commence with the elementary education 
at the School. 

· For it would be most hopeless to expect the cbildren 
to be at all educated at home when the parents them-. 
selves do not know what education is, and are only eager 
to send t~e little children to work so as to increase the 
family earnings. Any system of religious training for the 
masses is equally impossible when there are different races 
and when each race is divided into a hundred sects each 
professing different creeds. Technical or industrial edu
cation can also hardly be imparted with advantage unless 
the gro\)nd is prepared by an elementary education. Ele-
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mentary education for the masses is then India's greatest 
need. Such education can only be of a general type as 
opposed to special education which can only be within 
the reach of a few. The aim of this general education 
should be the moral and intellectual development of the 
child. As already stated it is this primary or elementary 
education that is most needed and which is proposed to be 
introduced by the Hon'ble Mr. Gokhale's Bill, leaving the 
higher or secondary education as now for those classes 
who have the means and intallectual ability to acquire it. 
This simple system of education will not only ~:ive us 
better citizens, but also better ploughmen, better wea• 
vers; better brick-layers,-just as special education 
now gives us better engineers or better lawyers or 
better doctors. And surely it will be a great benefit 
to the country even if a few intelligent lads belonging 
to the lowest classes being trained by elementary edu· 
cation were to use not only their physical faculties bnt 
to exercise their memory and common sense, quick 
to read, write, and reckon-find themselves able enough to 
leave their humble occupation, and qualify themselves for 
a special education. A higher literary education combined 
with the experience and practical work of later life will 
certainly produce desirable results. There is of course an 
element of danger in over education, but should we on 
that account sit still and not even make a beginning lest 
we should bring in this danger some centuries hence? Just 
now a good deal of attention is being paid to this side of 
the country's literary education and let us hope good will 
result from the reforms proposed and already adopted. 

Next we must turn our attention to the particular 
conditions existing in the country. The fact which 
stands forth most prominently is that India is an 
agricultural country, and next that it cont<1ins a 



sufficiency of raw materials to convert it in part at least 
into an 'industrial country. For this purpose a special 
technical education is also a prime necessity. This kind 
of education may also be subdivided into higher, secondary 
and elementary. To take primary technical education 
·first, it will be seen that an elaborate technical education 
to the great mass of the people would be an unpardonable 
.waste of time and money. ·However in those primary" 
schools where the majority of the students are afterwards 
.to .be employed in a particular industry we· can with 
great· profit combine elementary instruction in that in• 
.dustry with the general education. To make my meaning 
clear, children in the Mill Districts who are certain to 
be employed as Mill labourers when grown ·up, · when 
acquiring the rudiments of general education may also be 
made familiar with particular· tools and m'lterials which 
they will have to handle later on. In rural districts a know• 
ledge of the surrounding country with the different kinds 
of crops grown thereon and the utility of manuring etc. im· 
parted to the children will be of great use to them when 
most of them turn out practical farmers. A little 
elementary drawing and designing will also be of great use 
iri most cases • .The first need, of course, is for every bne to 
be able to read· and write, but primary technical education 
on the lines indicatedhere will make the children get on 
easier and quicker and teach them to handle their materials 
and implements more carefully. Next secondary technical 
education is necessary for those who would become fore· 
men and superintendents in most industries, as also for a few 
workmen engaged in delicate crafts. If these have receiv· 
ed a preliminary grounding it will be easier for them to 
acquire the details with which practical work alone can 
make them familiar. Necessarily such an education 
must be confine!l to the classes enume14te!l above. . Still 
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· narrower is the sphere which belongs to the higher techni
caL1lducation, This sort of education is very essential for 
those who' wish to gain success as large . employers 
of •. labour. ! The sons, of. our employers of labour 
start in Jife, ,without any rudiments of a technical educa• 
tion and depend e11tirely on the experience they might 
gain.,latedn. life.·· They complain of inefficient labour 
but Jorget that those whose duty it is to guide and 
.direct lf1bOUI' are themselves incompetent. This incompe
tency on the part of our leaders will become ~till more 
apparent when a scheme of general elementary education 
has improved those classes from which we draw our work 
people. In this connection may be pointed out a practice 
which: has become more, or .less common but which in 
the opinion· of the writer. is a mistaken policy. Much 
enthusiasm is displayed at present in sending out " deserv• 
ing" young men to Europe to study some particular kind 
of industry •.. These men on their return are scarcely able 
to achieve anything. In the first place it is not always tho 
!'deserving" who are sent up and secondly those who 
are selected, stud)~ under tolalJy different conditions· and 
oo: their return they fail to apply their knowledge to tho 
neW\ . environment which surrounds them in their own 
country. It would be perhaps a far better policy to 
employ the money now spent with but little gain, in call
ing .out experts- to India to teach different industries, 
Their superior knowledge and varied experience will soon 
enable them to master local conditions and they can then 
imparl useful knowledge which is bound to produce 
beneficial results. The Tala Iron and Steel Warks at 
Sankchi where every department is supervised by a 
European or American expert will soon turn out a capable 
and ·highly efficient !!tall of young Indians who will have 
the advantage of being taueht by experts under local 
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conditions:-conditions under which they will have to work 
always. This is 1. think sufficiently obvious and • more 
need hardly be said. We might, however, add . that the 
modern methods· in· all industries now· ~equire that a 
higher technical education in order •to be complete must 
be- combined to· a scientific training. :For this purpose 
the· Indian .Jnstitute of. Research now affords us ample 
means and • opportunities as far. as our immediate needs 
are concerned. We therefore seem to be better equipped 
in the higher domain of education and what remains jirsl 
to be done is the imparting of the rudiments to the mass 
of. our vast population. 

We now . come to secondary and higher literary 
education and here we tread on familiar. ground.: Indeed 
so far I think greater attention has been devoted to this ~ide 
of education possibly to the neglect of others. The 
various reform movements in this direction now set on 
foot will no doubt bring about improvement,. all that 
remains to be said ·on this. subject 1s perhaps that the 
hundreds of those who havl:l reeeived such an education 
owe it to their less fortunate • countrymen to endeavour 
to the best of. their ability to spread throughout the 
country at least the elements of that very education which 
is their proud possession to-day. 

Before we conclude we must if only in passing touch 
upon yet another subject of. the greatest importance to 
the intellectual well being of our people, .but which 
on account of the pecularity of the. social customs. of 
Indian life is of a particularly delicate nature-[ 
mean Female Education •. We. all know the, .importance 
of female education and yet. in India we must neglect 
it owing to. overwhelming.· difficulties created ,by .. a 
servile respect for time-honoured customs I No Govern
ment, no legislation can ht;lp us here i the people •m11•t 
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iindert~ the task as a sulemn duty. It is really a sad 
commentary on the ~o-called educated classes that a large 
number of them should rest content to let their wives 

. ' 
daughters and sisters remain in ignorance: A good deal I 
admit has been done of late years but it is only a very 
small fraction of what remains ·to be done. It is really 
diffi<:ultto.break through the hard crust of custom, but 
the. c;lay pf change must come. .''Let old order change and 
let.every individual help the forward movement The least 
that .we can hope in this direction is that provision 
of the Bill proposed. by the. Hon'ble Mr. Gokhale will, if 
p351!ed into law, be made applicable to girls as well as boys. 

·,The field of ed1,1cation in a vast and backward country 
like India is so larg~ that it would practically be impossi
ble!Q traverse through the whole_ of it in a brief essay like 
the, present., .It is sufficiently made clear, it is hoped from 
the foregoing remarks that India's greatest need is a system 
of general, ~lementary education freely imparted to as 
large-, ll ,number as possibl_e. The Bill so frequently 
referred to. here gives us aq excellent opportunity . to 
ma~e an effort--,.however belated-in the right direction 
we_c;an only hope that this Bill which may be characteriz-. 
ed aS an extremely moderate one, when it emerges from' 
thl\ Yiceroy's Council as an Act, will nut have its wings 
further curtailed, for any further moderation. will only .!>1\ 
a serious fault. Moderation no doubt is always co~mend·, 
able, ;Specially in. a conservative land like India, but t~ 
ofteq what we call "moderate" reforms are only a tempori~ 
iog wi!h pr~ent.abuses. A lack of enthusiasm and ideal-, 
ism. is yery often co_vered under the guise of compromi~ 
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THE EDUCATION FOR INDIA;s FUTURE·· 

MERCHANTS, BANKERS AND· FINANCIERS. 

·BY PRoF. S •. R. DAVAR; Bar-at-iaw · . - .... 
Principal, Dar1ar's College of Commerce, l.aw antl, 

Banking, Bombay.. . ,. , , 

In the present day·world nothing·Joems so large'as 
::ommerce and the old· prejudices against Commercial 
men and Bankers entertained by European Society·· are 
iead and dying. The spell uf the learned Professions and 
Military Commissions which. i.vere one~ considered to 'be 
the only correct outlet• for the activity of the educated 
1ons of gentlemen is broken· by the advent of the multi
millionaire; Merchant, Prince and Banker who hai; taken 
by force as it were his stand in all the 'Social ·circles which· 
were once closed to him. ''In India the satrie transition •is' 
apparent though 1iery slow and all'we·want is'to make n: 
march much faster tha~ it seems inclined to·do.' ' .• ,• 

The wonderfui advance made by the Western-Nations 
in the Industrial and Commercial field is due to •their 
specialised training and discipline which;s •the •natural: 
result of the former. In old' days· it'was tbo·ught quite 
sufficient to 'place a young man ·in ' .. Mercantile firm· or 
a factory to ··learn his trade but now• a-days such 
a course would' produce very' poor results as the con
dition of our old type 'of merchants clearly indicates. 
The businessman of the future would have to contend 
with the most· enlightened races of the World which are 
themselves fully equipped with a specialised education of· 
the 'highest order and the young lndian Merchant who 
wishes to be abreast of the times here as elsewhere cannot 
do better than receive proper Commercial Education. 

We all know that as late as the middle of the nine· 
teenth century, England had no rival worthy of its name 
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in the field of Commerce and in many industries it had the 
advantage of being the soJe,supplier of the World's wants. 
When therefore, the, other European nations thought of 
competing with such a powerful rival they, specially the 
Belgians, who deserve the credit of giving the World its 
first College of COmmerce in 1852 and also the Germans, 
hit upon the plan of starting Schools of COmmerce which 
were later on supported by the State and the mercantile 
community. In these schools the text-books used• were 
written by various retired businessmen 'who recorded tbeir 
experiences of lifetime in the particular branches of 
buSJnes$ to which they were attached. These have 

• since been much improved upon and expanded, lt 
was thus that the other continental nations made up 
for !heir lack of experience by a systematic education 
with 'the results ·known to us all. At first lo English 
businessmen who had learnt business by working in oflices 
and firms of their fathers or friends, this new idea of tea«:h
ing Commerce at School seemed novel but they soon 
found themselves face to face with a competition from tbo~~e 
nations that alarmed them. The Commercial Wurld bad 
much advanced by them and it was nut very dillicult to 
realise and admit that the old order must give way to oe.w 
if England was to maintain its worldwide Commercial 
superiority. For example, it was hardly, possible for a 
young man fresh from a local school to grasp the intricate 
mechanism of a business office which has some thousands 
of ,constituents aU over the World, where imports and 
exports are counted by millions, which employ• some 
hundreds of assistants and is divided into numerou& 
departments and branch offices. All that tbe yo.Jng man 
can eo here would be that after years af hard work he 
would 'Only be able to know a few points that COllie with· 
in the narrow sphere of his work and that too not quite 
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~ritelligently. He has therefqre to acquire all kMwledge 
about business in the first jnstance from books and lecture! 
:and armed with this preliminary_ education he can join 
·any business with confidence and intelligently follow the 
work in actual practice. Some fifteen years ago the London 
Chamber of Commerce took the _lead by appointing a 
special· committee to formulate a ·scbeme of education 
b~-suited to. the rising generation.oi,- businessmen. The 
scheme thus reco111mended is the one under which the 
examinations in' the various subjects of , Coq~merce are 
held yearly all over the World by. the London Chamber, 
where -thousands 'of candidates appear, This scheme of 
examinations has succeeded· so well that , as per their 
latest communication the _London Chamber has now 
made these examinations half yearly,· 

Besides this scheme of holding examinations for a 
general. lest of Commercial Education. oth!lr schemes for 
specialised branches of this education such as for the 
Profession of Public Accountants, the position of .a 
Secretary. of the Joint Stock Company, Banlr Manage
ment, Acturial. Work in a Life lnsurance Company, etc., 
weie als!dormulated, The_ Universities. of Birmingham, 
Manchester and Leeds have also started faculties. of Com
merce and the London University is also considering the 
question. The Bombay University has also taken this 
matter up. ~far the University examinations in Com
merce have not .been very successful .mainly owing to 
their courses being IJ!Ore academic than practical and let 
us• hope_ that our.lndian. Universities would not err in that 
direction., 
""··It has .. been the general complaint both in .. India and 
England that young men educated in public Schools and 
·Universities for arts degrees do not take to business \'erY 
kindly. . That they take to business only when they are 



. 151 

' forced to and are always eager to get out of it as soon as 
may be.·. That they always prefer the learned professions. 
Here the fault lies not with young men, but the result is 
quite natural, because their. liberal education developJ 
their faculties in quite a different direction and a leaning to 
the literary line is the consequence. If on the other hand 
young men. were to be left in business Colleges soon lifter 
their.lirst general education test-say the Matriculation or 
School Final-where education in Commerce would culti, 
vate a taste for the subject of their study the re~ult would b~ 
quite different.: 1 would, therefore, urge the Indian parent 
who wishes his son to take to business . to se~ .. that 
the boy is specially educated for business, and specially a 
merchant father who wishes . his son to follow his line 
canoot do better than giving his son a sound Commercial 
Education, for not only would the young man readily take 
to Commerce but would be of great assistance in improv
ing and ~xpanding his father's busines~. . , 

Let us not forget that some of the best and mOlll 

,powerful business houses both in India and Europe. h.~ 
very modest beginnings and there is no reason why young 
Indians with their energy, industry and hereditary bpsi, 
ness talents and traditions, armed with a thorough Com• 
mercia! Education, should not in course of time build up 
large business houses and add to the prosperity, prestige 
and influence of the race. Of course we are not all bQrn 
with the Commercial genius of late ~rr. Jamshedji Tata 
but there is no reason wby we should not to a certain ex
tent make up that which we Jack with a scientific education. 
Besides men like Mr. Tala would be capable of doing 
much more if they had army of specially trained young men 
for Commerce to help them in their gigantic enterprises 
and thus open a glorious future fqr themselves ancltheir 

~:ountrr, 



Slit 

Let us survey. the situation of our Indian Business 
.World as we find it in Bombay_ Presidency which is more 
or less on par with the other presidencies of India. We 
know· that there are numerous business firms con
ducted purely by Indian' Btisiriessme~ where. business 
worth ·lacs ·of rupees is done." Here in ·•some -cases the 
'proprietors . ,._are· ' m~n that· have ·' made. their., own 
'fortunes· by' • their· own ·exertions • but . there are ·also 
other. firms that • ·owe their position , . to the · exertions 
of · some members of the past generation -who died 
leaving the 'business .to their' heirs. These'· firms are 
generally managed by gentlemen known as Munims who 
are left in the entire control, whereas the· principals. are 
mere figureheads. · These munims are 'also•iiT • many•cases 
hereditary ·servants. · These men ·run the business of .their 
masters not quite· disinterestedly for we know as a ·rule 
that though very poorly paid they have the marvellous 
capacity of building up large fortunes. The masters know 
little of business and in some cases careless.. The staff of 
these firms generally are made up of a couple or more of 
Mehtasor Gumastas, each of whom is the firm's book-keep· 
er, correspondent clerk, bill collector. and resohia merged 
into one. Our merchants boast of this as economy.; The 
idea of proper -division of labour and its advantages are 
quite unknown to them. The mehtajis keep books whiCh 
t ·know from my personal experience are accounts kept in 
the most premitive methods unnecessarily rendered com· 
plicated by entries and counter-entries -so that it is only 
the tnehta who understands them. Accounts are allowed 
to run on indefinitely without being balanced. The· result 
is that ·the merchant is left entirely in the dark nof -only 
with regard to his. own position as to profits that also as 
regards his own financial standing. Things go··on like 
that indefinitely till a m:unber of bu~iness reverses · bring 
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the whole fabric down like a house of cards. The mer· 
chant goes on overtrading where he loses quite ignorant of 
the fact and he undertrades when he is really making 
profits. He is also at the mercy of his underpaid assistants 
who are not quite honest. His business does not expand 
beyond a certain limit for the want of proper organisation. 
H, on ·the other hand, this man bad received in his young 
days a proper Commerical Education he would have 
appreciated the advantages of a proper system in hi& 
counting house and also of engaging properly trained men 
at their proper wages. He would a! so know how to keep 
checks aud counter-checks to prevent fraud and misappro· 
priation. He would have these accounts periodically 
closed and blanced and thus every inch of the ground he 
treads on would be clear to him. He would understand 
his responsibility and rights on every contract he has· 
entered into and would be able to gradually expand his 
staff with his business. Commercial ·Education would 
teach him all the intricacies of Book-Keeping, all the 
etiquettes of Correspondence with atl the important parts 
rof Contract Law and Bill of Exchange which he come!> 
.face to face with in Correspondence daily. It would give 
him a sound knowledge about the stock exchange 
operations, insurance and import and export Iran· 
sactions. It would ~pen to him all the secrets of 
Banking Business, gi ••e him a past data of the ex· 
periences of the Business World, give him a proper 
idea about the different countries of the World, their 
manufacture~, products and industry. It would also make 
all the manipulations of Joint Stock Company work clear 
to him. Then we would not have to regret the deplorable 
indifference of our Company shareholders which has to· 
day moved tbe Government to take special me •sur:• to 
protect their interests because the;e shareholders are so 

46 
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blind to them. It would thim make it impossible to find 
capital for many so-called Public Companies formed 
by inexperienced m<'n or men who simply wish to 
work same for their own benefits. Joint Stock Company 
enterprise is of course very essential to •India but for the 
.good of this enterprise, it is absolutely essential that 
it may not be made an instrument for making money by 
inscrupulous people. Do we not often see now-a-days 
<prospectuses of some new Companies advertised ·with 
{)Of morning papers and when we casually glance 
over ·the names· of . its proposed directors we often 
unnot preve.nt and ironical smile Bickering across our 
features. The fact that such companies are so repeatedly 
advertised show that they do find people to invest money. 
This is to be regretted by all friends of Indian Joint Stock 
Company enterprise for, a general crash that is sure to follow 
. would set us back in this department by years. If all our 
'investors were more or less educated on business lines as 
they are now in Europe, the Companies with doubtful 
standing would find it very difficult to secure investors. In 
Europe, the position was the same some fifty years ago 
where many Bubble Companies brought the investing pub· 
.lie to grief but to-day such e\·ents are very rare. Let us all 
hope that the years to come would place us in the same 
advantageous position and the day would soon come when 
all Indian Businessmen would have received in one 
form or other a specialised Commercial Education. 
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THE iNDUSTRIAL POTENTIALITIES OF THE 

VIZAGAPATAM DISTRICT. 

BY K. S. NARAIN RAo, ESQ . 

. !flanoJ!.iiiJ! Director, lndusJrial Depelo{11nenl Co., Ld., 

Anakapal/e. 

Valuable papers on many industrial problems have been 
contributed by experts to the Industrial Conference yearallec 
year, and the country is deeply grate{j)l to the writers and 
the indefatigable energy and patriotism ol our esteemed 
countryman, the Honourable Rao Babadur R. N. Mudholkar 
who has secured them. The earnest student of indus· 
trial· problems· and the capitalist will find in them a 
mass of useful information to work upon. If the country 
is to start any industries, it will be found that a particular 
place has the facilities for a particular industry. Bengal is the 
best place for jute mills, Bombay lor cotton, the Western 
Ghats for timber, Malabar for copra, and Delhi lor ftour mill& 
But it is not every place that bas the favourable conditione 
for. a number of industries. Suppose a syndicate is formed to 
finance and work a:variety of large and small industries. ll 
cannot conveniently or possibly manage business scattered 
far over. r rejoice that such a syndicate has been formed by 
such illustrious noblemen as the Maharajahs of Durbhanea 

.and Kasimbazar, and with a colossal programme of industrial 
work. Will not the Dharma Samavaya, Ld.,. tbe· syndicate 
being promoted by them, find it very convenient to seted 
an area· which can be turned into a centre of a number ct 
industries a field that can absorb millions and millions of 

' capital? Now picture to yourselves a district with· high 
cataracts, thousands of square miles·of high plateaus;extenoove 
rich forests, whose timbers can engage a number of ·saw 
mills, a soil on which everything tbri.es, fruit gardena, mo.., 
minerals, fine rainloll,. rivers, lakes and bills and cheap and 
abundant labour, and thousands and thonsands of acres of 
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a variety of soil for extensive agriculturai operations. 
Imagine a district which has in it all the facilities for the 
supply of the many wants and. luxuries of man,-coffee, 
sugar, cups and saucers, paper and pencils, candles, cigars 
and matches, paddy, fruits; vegetables, flowers, honey, 
gunnies, precious stones, iron, timber~ ·varnishes, oilS, wax, 
lac and leather, all under one management, all going far out 
into the country. There is such a district, and that is the 
picturesque district of Vizagapatam I belong to it Materials 
for'all these and more are there, and they loudly call for 
lnterprise to tap them. From my early boyhood I have 
dreamt of them. · As I read in my school Geography about 
those numerous resources of my district, I was proud to belong 
to it Later when 1 was old enllugh to understand that they 
wanted enormous money to turn them into articles of utility 
and beauty, I began to study the· possibilities in my own 
humble way with the published and unpublished information 
that was available, and these ten years I have ·been occupied 
with that study. And thanking the Honourable Rao Bahadur 
Mudholkar for the opporlimity he has been pleased to give 
me to lay before you what'little I know, ·(as succinctly as time 
and place require) 1 proceed to my paper in the fervent hope 
that it will stimulate in you a desire to enquire and work. 

The Vizagapatam District is the largest in India and tbe 
most populous in the province. The physical features of the 
(listric! are varied and beautiful with high bills, plateaus, 
plains and·. rivers. The rain fall on the hills is splendid 
being an average of" 67 inches in the .. year. The people a~e 
strong, hardy. and prolific.. There ar.e many perennial rivers 
in the Jeypore territe>ry, two of which contribute the whole 
of the.~aler required for the. second crop cultivatiol) ~n.the 
Goda.very Delta. I :rhe .Macheru is another important ri.ve~ 
which· 'lfliugs itself over a sheer abyss ohl80 feet.intO'l! 
boiling pool half·hidden by dense cloud• olspray,"<lnd.these 
are the highest falls in the .Presidency, ·'Again, there are ,the 
&bari and Tel rivers which drain into the Godavery and t11e· 
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M:ahanady· respectively. There are plateaus 8000 feet; 2000 
feet and JOOO feet above sea level, and they are hundreds of 
square miles in extent. The highest joint reached by the 
g~ats in the district is more than 6000 feet above sea level. 
In. the plains, though there are no perennial rivers except the 
Nagavali, irrigation is carried on with the help of wells, 
tanks, the channels of the numerous streams and fair· weather 
rivers and two of the "very lew .real fresh water lakes in theo 
Presidency"-the Candakarla Ava, a picturesque lake situated. 
in an amphitheatre of hills near Anakapalle and the Koma· 
varvolu Ava in the.Golugonda Taluk. In the Anakapalle Taluk 
well·irrigation is carried on to remarkable extent though the 
means employed to lilt water are not up to date. .The 
climate is excellent generally both for human and plant life. 
Many of the economic plants of the Presidency are indigenous 
to the Jeypore hills.' "There, may be met representatives of 
all the Indian plants a veritable botanical garden laid out for 
the study of the beginner."' Speaking at the first Vizaga· 
patam District Industrial Conference last June, of the soil and 
iis adaptability to a variety of cultivation, Mr. ·o. L. Narayana 
Rao, a scientific agriculturist of about twenty years' practi· 
cal and theoretical experience on his own extensive· farms at 
Hyderabad (Deccan)0said, "From an agriculturist's point 
of view, the deltaic lands of Godavery and Kistna are 
nothing compared with the lands in the Vizagapalam agency. 
In the deltaic taluks, the nature of the soils permits the 
cultivator to adopt a sort of destructive cultivation, whereas 
in the Jeypore hills- the country ·is meant by nature for a 
variety of cultivation." · · . 

··~- With such and so many natural facilities for prosperoua 
ind vari~d agricultural operations, I am anxious to lay before 
rou a scheme of agricultural development dwelling on it at 
le~gth to stimulate a desire to make the best of those gifts of 
oatui:e. So many are the subjects I am te!Dpted to dwell upon, 
>f. varying imparlance, that I do net know where· to begin. 
fbe increasing allention.paid to agriculture, ·bowever,leada 
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me to begin th~re. Here I take a useful paragraph from !In! 
prospectus of the proposed Hindu University of India. 
· " Even where manufacturing industries have been largetr 

developed, agriculture is bound to remain the greatest and 
most important national industry in India. Besides agriculture' 
is the basic industry upon which most of the other industries 
depend. As the great scientist, Baron Leibig, has said, 'per
fect a:griculture is the foundation of all trade and industry~is' 
the foundation of the riches of the state.' The prosperity of: 
India is, therefore, inseparably bound up· with the improve·· 
men! of agriculture." · · 

If the western countries . which are tli.e wealthy coun
tries that they are by their manufactures, are paying such 
great attention to scientific agriculture and applying them
selves to agricultural industries, I think I am not wrong in 
dwelling at some length on those subjects as being the fore· 
most in importance to our country where agriculture is the one 
chief industry. · 

Sugar, as engaging very serious attention in several 
quarters, may be taken firsl It has raised a probleml 
fraught with peculiar difficulties even where cane prospers 
most. Vizagapatam is a district• long known for its sugarcane ; 
and a solution of the problem should be such as to cover such· 
a luge cane field. The area under sugarcane in the district• 
may be safely put down at 8000 acres producing about two: 
lakhs of tons of. cane at 26 tons per. acre, Anakapalle Taluk· 
and the neighbourhood alone contributing 75 per cent. of· the 
crop. Is it not deplorable that there should not be one sugar> 
factory where there is so much produce ? Lately the Dekhan 
Sugar and Abkari Coy., Ltd, built a• cane mill at· Anakapalle, 
i)tll afte~ doiug business for one season, have stopped it 
altogether, Now it is no good concealing from ourselves the 
difficulties· that beset the manufacture. Right here 1 propose 
to look the problem in the face and ·suggest the lines on which 
.a successful sugar. factory can be established at or near Anaka· 
palle. A French chemist said, "III were given ·the climate of 
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India in France, I can produce enough sugar from sugarcanes 
to supply the whole world with it at rates cheaper than the 
present Market rates." And a failure of a sugar· concern 
made in such a large cane centre as Anakapalle, demands a 
thorough investigation. The late Mr. Venkob.1 Rao in his 
interesting paper on the s••bject at the second session of this 
Conference rightly observed, " The foreigners who have 
thrown some capital in the sugar industry in the land, are not 
very well off and labour under very great disadvantage in 
making both ends meet, but they are ... lrerne/y reliunt 16 dis· 
<lose lheir difficulties." I cannot make them speak, but I shall 
speak from what I have closely observed in the foreign com· 
pany referred to above. I cannot be content with merely 
cataloguing the many productions of my district,-forest, 
agricultural and mineral-when the prospects of an important 
article ol food seem to be imperilled by certain failures here 
and there. Two lakhs of Ions of cane cannot be thrown out 
of account. I desire to be a bit outspoken. A sugar concern, 
to be successful, should have the con6dence of the planter. 
The manufacturer should identify himself with the planter. 
"Raise and Rise" is a maxim which applies nowhere with 
greater force than here. To induce the planter to supply him 
with cane, the manufacturer should bear in mind that the 
planter may as weU convert his cane into jaggery and sell it 
in the market be is conversant with, though it is the merchant
banker that rules il To turn out a carl·load of jaggery by 
the primitive process, the planter requires eight lime1 the 
cane and what can induce him to carry to the mill eight 
cart-loads of fresh cut cane expeditiously to oblige the 
Mill Company, necessitating to cover the road up and 
down sixteen times, when he could have as weU convert· 
ed the cane into jaggery and taken it to the market 
in nne trip leisurely? This transit is no small item In bi1 
business. He exists for himself alone, and to make him exill 
for the manufacturer also, he should be paid well enough f01' 
his superftuous trips to see that selling canes is as profitable 
to l!im 10s sellint: jaggery. But the manufacturer oatqrall)' 
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grJJdges it. • Tbere is no common platform. where the two 
interests can meet. This question is, to my mind, the very 
crux of the situation. · The cane, to (live its lull yield, shoulq 
be between the rollers within 'l4 hours after it is cut which 
is not possible, however, by bullock transport. Then, again, 
there is another fact worth considering. The enormous out
turn of cane does not come' from one compact holding. It 
comes from thou•ands of small holdings scattered far over the 
area. Therefore, it is absolutely necessary that the manufac• 
tqrer .. should keep his own motor-vans to transport the cane 
from the garden to the mill, rather than pay the costly bullock, 

In \his connection it is a matter of supreme importance 
to bear in mind that it costs the ryot next to nothing to con· 
;vert his cane into jaggery. He does it on the time-honour
ed village co-operative. system: The ryot can afford to do 
the crushing himself with neighbourly labour having the 
leisure. for it. Taking him then as he is, the manufacturer 
should see his way to arrange his own rapid transport. I 
know . that this was not d.one by the Anakapalle mill. 
The manufacturec in his own interests and . in those of the 
planter without whom he cannot do, should rescue bim from 
.t~e grip of the ~owcar. The agricultural ad.vances made to 
the planter, would make the manufa:turer none the worse 
for it •. On. the C!'ntrary, the manufacturer can have a hold 
oo the plaoteqoilhoul ruining ~i•n. He bas a fair rate .of in• 
.teres! on the amount advanced in additio11 to an a011ured 
cane supply; The m~nufacturer should also engage an agri· 
cnltural Inspector to be going round among the planters to 
give them .the necessary advice, to supply ·him with superior 
seed and modern implements and to report to the mill on 
the crops. oo- the primary security of which !be advances 
,were made. · Men do not become useful ex-officio. Trained 
agricultural intellect is oat very ·. costly in India" A 
salary of five or six hundred rnpee; a. month does oo.t 
necessarily make the manager ao expert adviser. Hefe 
lm11sl observe \hal~ sugar II!anqfacturer tilat requires· P 



881 . 

dubasTi to do his business with the planters, Is terribly 
handicapped. :The cbmpany that pays a decent COIOdllnlon· 
to its local purchasing agent, another to its own highly 
paid general agent, and yet a third to lis managing agents, 
all on the same purchase, has no right to complain of bad 
failures. When I speak of this state of things, I do not 
exaggerate. I know an Indian company at Anakapalle bas 
been purchasing every year more than a million rupees 
worth of jaggery through a clerk getting 25 Rs. a month. 
Where then is the need of a management costing many 
thou!fllllds of rupees a year, all to buy a smaller quantity 
ol jaggery than the clerk on Rs. 25 dOes ? Yet an English 
company doing this business with the Indian planter, can· 
not posSibly have that constant intelligent touch ·with 
thousands bf planters of whom it know~ nothing, which 
an ordinary Indian with the necessary business shrewdnen 
can have. A capitalist with credit in some Bank or the re~dy 
money of a firdl, just down among the ryols with hia 
plants and· estimates ready li~ds himself at considerable 
disadvantage in this industry. I may also add that the 
Anakapalle cane mill only made the treacle which 
was railed off to Samalkot at considerable expense ·and 

'there c<inverted into sugar at the company's sugar 
factory. Anakapalle and its neighbourhood contain 
lakhs of palmyra palms which may be tapped for sweet 
toddy to he made into jaggery, and that I• very goOd 
material to be refined Into sugar during the olf-aeaoon. 
Sweet toddy, yon know, is free from excise duty. An 
AmericO•Indian sugar trust Is talked off in the pape~, .and 
If that comes to pass, Intlia should be content with supply· 
ing coolies and clerks and nothing eire. Before American 
enterprise may step in, why not Indian capitalists unite to 
invade the cane centres and bave their own sugar factories l 
'Here I give a icheme for a modest beginning in the Vizaga· 
patam District. A model factory, to turn out 8 font of 
aug~ per day of 3' hours fro.n cane direct during the 
season and from cane and palm jaggery during the olf-

f8 
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season without animal charcoal, would not require more than 
a couple of Jakhs of rupees, as detailed below:-· 

Rs. 
., Machinery on spot . . . .,, 

: Erecting buildings and machinery 
Working capital 
Motor vans 
.200 )!.Cre cane plantation 

.• : For agri~ultl!ral banking ... 
·Total 

... 60,000 
~0,000 

20,000 
20,000 

••• 20,000 
5.0,000, 

200,000 . 

The figures for the first three items are Mr. Jordon's, to 
which I add the other three. 

A two hundred acre plantation gives us at twenty-five 
tons aa acre 6,000 tons of. cane which is the quantity re
quired by our mill during the cane season of I 00 days. Tbe 
mill can be expected to pay about 20 per cent. on· the outlay. 
,It·must be borne in mind that this is only a model factory and 
not one capable of dealing with the entire crop of the District· 
·The mention of cane plantations brings me to the very import· 
ant question of agricultural settlements in the district. ·This 
is about the most important part of my paper. 

Throughout the District, both in the plains and in the 
agency, there are available thousands of acres of fertile virgin 
land suited, as I have already said, to a variety of cultivation. 
Round about Anakapalle many acres of both Government 
and Zemindari lands can be secured in plots of not less than 
~0 acres at a place. What cannot be grown there ? The 
soil of the Sarada valley is red ferruginous and is very fertile. 
Garden culture can be carried on extensively and gardening 
here pays exceedingly well-and where does it not? The two 
principal gardens of the district, Anakapalle and Alamanda, 
are exporting fruits and vegetables to various places in the 

. Northern Circars, the Nizam's dominions, Calcutta and even 
~he far off United Provinces, oranges, limes, sapodillas, 
litchees. _mangoes, plantains, guavas, cocoanuts, pine· 
apples, peaches nnd jacks thrive well botb on the 
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plains and the hills. Careful calculations show that fruit 
and vegetable gardens in Ibis dostrict pay cent. per cent, 
on the outlay. ''Vegetables are now dearer than. rice 
~eight lor weight." Then there are the economic crops 
hke coffee, tea, sugarcane, jute, ginger, turmeric, cocoa, and 
superior cotton that can be grown in the tracts referred to. 
Tbe Maharajah ol Vizhnagram bas a successful coffee garden 
oo the Anantagiri hills. These loose-jacket variety ol.lhe 
Vizagapatam orange must command the market in any city 
owing to its size and deliciousness. II along with the gardens 
fruit preserving . and canning factories are established 
under expert management, not only can the fruit be sent 
to distant markets at a large profit but the import·ol large 
quantities of tinned fruit from abroad can be prevented. The 
lime gives citric acid and lemon oil, and the haU-dead peel 
may be made into a pickle lor home and foreign use. Marma
lade is made from orange, and jams and jellies from other 
fruits. Simhachalam is well known lor its pine-apple, Every 
part ol the pine-apple can be turned into acconnL 
"The pine-apple or ananas grows anywhefe with. a 
little care. It can be put . up as hedges. A pleasa11t 
wine is made from the I roiL The fibre is nearly white, very 
soft, silky and pliant and at the same time strong, durable 
and susceptible of fine sob-division. It is as long in staple as 
flax and can be treated by the same machinery. II is proof 
against immersion in water. It forms the most delicate 
fabrics as well as fishing lines and ropes." Bissamkatak produces 
"wonderful" tobacco which is in great demand in the Central 
Provinces, purrhasen: eoing from Raipur and Sambalpur 
to. Bissamkatak for tl>e article. Successful experiments have 
been made with rnbber planlalion in Parvatipore and an 
attempt may b~ made on a commercial scale in the valleys 
and "the plateaus of. the agency tracts. Cambodia cotto~ 
which was found to be a good annual of fine staple, 
can be raised on many of tbe gardens and high level 
wet-lands with a thorough drainage. The Spence catron 
which was pronounced to be a complete ouc:ceaa br 



Mr. Spence· alter trials in his Wellao Ia• m, i• " hardy perennial 
and is reputed to yield a crop for 25 years. The seeds 
·planted by way of curiosity in the backyards of some of my 
:friends' houses at Anakapalle, have been· giving very good 
results. The fact that the G~~ernment found io a plot of 
4~ acres at Anakapalle soils for garden, sugarcane, cotton 
·and ·paddy, is a strong support to my statement about the 
fertility and variety of the soils of the Sarada valley; Labour 
'difficulties need not keep back the intending capitalists from 
laullching on large agricultural operations in the Vizagapatam 
·agency. When the planters of Assam, the Federated Malay 
·states, Figi and Trinidad are able to get coolies for their 
'Plantations, I do not despair of recruiting labour for any 
extensive agricultural operations, if only a systematic labour 
supply arrangement is made. It may interest you io learn 
·that large numbera of coolies are going from this: district 
'31one to the far off countries just mentioned, and they would 
hail with joy any enterprise that would provide them with 

.the means of livelihood nearer home. Before going to the 
'forest products of the district, I should like to say a few words 
about jute and its possibilities. In the Palakonda, Chiporu· 
palle, Bobbili, Gajapatioagaram, Aoakapalle and Sawasiddhi 
'taluks of the district about 50,000 acres are under jute. 
The lair prices now· secured for it, are inducing the ryol 
10 e&teod the area onder it. There is only · one jute mill 
·in the district and it cannot use the entire crop. The district is 
also supplying the jute mill at Ellore i.1 the Kistoa District and 
',.et bas a large quantity for export. There is room for at least 
'Glle more jute mill. The quality of the jute in the Aoakapalle 
"Taluk is so high that a gentleman-farmer of Kasimkote three 
miles ftom A.nakapalle got a gold medal for it at the last Cal· 
clllta Exhibition, and the late Mr. N .. G. Mukherjea, who sup
'plied· him with the seed, was surprised to see such. splendid re· 
!!Uits. The establishment ol another mill, the import .of the 
&ngal seed and the teaching of better methods of libre 
e:llraction ·would give. a very great stimulus to the indus

·i!iy.: . The gunnies made from the Vizagapatam jute, J may 
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ll!enlion en passanl, command higher prices than the Calcutbl 
gunnies. The mill need not seek any market outside the 
<listricts of Ganjam, Vizagapalam and Godavery. The 
jaggery trade of my district requires at the rate of 18 gun
nies for a tim of jag~ery· more than three lakhs of gunnies a 
)"ear. Then there are the oil seed and forest produce trades. 
Whether they are used locally or sent out of the country, the 
all-covering gunny must be there to transport them from the 
farm to the market. Messrs. Ralli and other firms who 
purchase the oil-seeds on an extensive scale, are now getting 
the Calcutta gunny. Here, therefore, we have the raw 
material of a good quality, cheap and abundant labour, a 
railway service to transport the fibre to the mill centre and 
a market at your own doors whose demands you cannot hope 
to supply. A mill may, therefore, be started at Gajapathi· 
nagaram or Anakapalle, teller the latter place as, you wiU 
find from its many potentialities, it bas the making of an in. 
dustrial centre. I have only to add that the Bimlipatam jule 
mill was regarded as "the milch cow" of the late Arbuthnot's. 

· ' There is an unlimited supply oi oil·sceds in the 
agency and the plains. This is now exported to the foreign 
countries to the value of a million rupees a year. The export, 
of oil-seed, instead of the oil, is sending away the life-blood 
of the soil for, as you know, oil cake is one of the beat 
manures. Oil mills and allied industries may be started at 
Anakapalle, Parvatipore and Kalyanasingapore Road to 
crush gingelly, niger, milstard .. rape, castor and Mahua aeed. 
Kalyanasingapore Road will be the neuest Railway station on 
the Vizianagaram Raipore Railway DOW under C<liJStruction, 
to Biasamkalak which produces large quantities of a variety 
of oil-seed. The estate is rich in many other forest, igri· 
.CUltural a11d mineral products, and they are referred to in 
their proper place<i .. Ground nut too, ·thri••• M"oll .in the dio-
1rict, and its cultivation is on the increase. 

. I shall now refer to the many possibilities for cou•cr~· 
mg tbe forests of the district, now tbe haunts of wild beastl 
and malaria, into smiling bee hives of iodostrial activity. ·The 



866 

smoke from the forest fires will thep give place (~ the S!lloke 
of the factory chim11ey and the hearths of cottages of thous.: 
ands of contented and happy settlers, o,nd the roar and .howl 
ol the wild beast to the whistle of the factory. Thes\' forests, it 
may be noted, are co-terminus with the Central Provinces. 
Large. quantities of lac are produced in the forests of.the. dis· 
trict. It is well known, that the insect deposits the resinous 
dye on the branches ol sal (shorea robusta), palas (bhrutea 
frondosa), Kusum (schluchara . trijuga) and babool (acacia 
arabica), and as the Vizagapatam forests are thickly wooded 
with these trees, the production of lac is so large that the 
area goes by the name of lakkamalias or lac forests. The 
lac is used for a variety of purposes. Sealing. wax, varnish 
and the lac dye are made of it, and it is largely used in 
manufacturing gramophone records, lithographic inks, elec~ 
trical. appliances and in stiffening hats. Mahua oil contains 
much ve~;<etahle fat and can be used lor manufacturing can· 
dies. From the flower, industrial alcollol can be distilled. 
The cheap alcohol and lac should enable us to produce sealing 
wax and varnish at competing prices. The tanning and dyeing 
materials are either exported or left idle in the forests .. The 
valuable dye-stuffs,-safBower, turmeric and myrobalaus and 
the marking nut can be had in any quantity. Lac-dye is. al· 
ready referred to. Myrobalans of the value of 2·fi lacs of 
rupees are sent out of the district every year, In the Golo· 
gonda Taluk there is a regular forest of myrobalans called 
"Karaka reserve." In addition to being a.dye-stulf myro· 
balan is largely -used in tanning and ink manulacture. Fo.r 
tanning there is .the langedu bark also •. ;Expensive-. areas 
suitable lor growing divi·divi another tanning material are 
avaiiable. Horns, honey, wax, tamarind and. arrQW·root .are 
next in importance as lorest prodllcts. Excellent paper stock 
is abundant. Bamboos of fine .quality, bhablrar and munj, 
grasses can be had. in any qllllntity,. ·and .pulp mills. can be 
started in any of the forests to supply the paper factories to 
be started at or near a railway station. Prof. Sindall says that 
bamboo is very good material lor paper manufacture. I 
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remember that the Vizagapatam Forest Department sam~ 
years ago offered to supply the Bengal Paper mills with the 
grasses, but they could not accept the offer owing t.l the 
heavy transport charges to Calcutta. In addition to the 
materials which the forests supply us, we have plantain, jute 
and ~emp cuttings and old gunny bags to augment the supply. 
In h1s paper on match woods contributed to the second session 
of this Conference, Rai Saheb U pendranath Kanjilal has given 
a list of woods suitable for match manufacture, and the follow· 
ing varieties out of that are available in the forests of theVizaga· 
patam District:-1. Ailanthus Excelsa (mahanim), 2. Bnswe!Ua 
serrata (Sala), S Gyrocarpus Jacquini (Pilella), 4 Bombax Mala· 
baricum(Simal) and 5. The thick-walled straight bamboo called 
Bamboosa Balcoa. All these are said to be remarkable fast· 
growers and can be propagated easily. The Imperial Forest 
Department has investigated the question and alter many 
experiments, selected Kanda Santha, Kistadeopet, Narasa· 
patam and Palakonda .as suitable places in the Vizagapatam 
District for the establisnment of match factories. Evidently 
the enquiry was confined to the Government forests in the 
district. I 'know that the varieties are found in the Zemin· 
dary forests also. Successful match factories could, therefore, 
be opened at Bayyavaram, Anakapalle, Gummulur, and 
Amidalavalasa (Chicacole Road), the nearest railway stations 
io the forests mentioned by Government. Again, match factories 
can be started at some of the stations on the Vijianagram·Rai • 
pnr Railway to utilise the woods in the very extensive Jeypore 
and Parvatipore agencies. A modest beginning can be made, 
for Messrs. Jessop and Appleby Bros. say they can supply 
the machinery and an iron shed lor Rs. 16,000. In Japan 
which sends the largest percentage of matches imported into 
-India, it is almost a home industry. Many varieties of white 
wood suitable for pencil manufacture, are also available 
in the forests. A few words about the many splendid build· 
ing timbers, and 1 shall close my account of the forest wealth 
of the districl There is shorea robwla (sal) from which 
"the most indestrnctible railway sleepers are made." You 
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have large forests of sal irl the Jeypore, Bissamkatak and 
Kurupam Zemindaries. Egisa is another timbtr largely 
used· for building and · hlrniture purposes. It Is lar~ely 

used for the hubs and spokes of carriage Wheels .. Nallamaddi 
(terminalia tomentosa) is another splendid building timber. 
It is noted for its · strength. ·There are large quanti· 
lies of rose blaok and s.ltin ·Woods. Tbangedu ·is another 
fine wood for beams.· Owing to lack of enterprise, these 
woo tis •rti not known far out of the Telugu di"Stricts: · The 
establlsbment of· saw mills· ·at Parvatipore, 'Kalyanasinga• 
pore Road and• Anakapalle, 'the nearest railway '~tations 
to the timber· forests under reference; would be· a very 
profitable investment. The Railway · Board are im· 
porting Karri and Jarra for Railway sleepers itt large 

.quantities from Australia, l am, therefOre, 'confideut ·that 
with such bard woods, cheap and abundant labour and art 
assured home market, Indian S3\V mitisest•blished at or near 
the forest areas under reference, would be a commercial 
success. Teak is found in Malakanagiri and some parts of 
Naurangapur. Though a minor article compared with the 
above; I know personally that rattan is found in Bissamkatak. 
In this connection I may mention that cheap electric power 
to work the saw mills, to run the forest tramways and such 
industrial concerns as may be started in their neighbourhood, 
~pulp mills, splint niills and fruit hctories, can be generated 
in two places in the district. The water of the large lake on 
the Nimgiris in Bissamkatak may be led through conduits to 
a precipice and there converted into a fall to generate electri• 
city nod after doing its work irrigate thousands of acres In the 
valley below. The Macheru Falls referred to in the general 
description of the district, may be harnessed for a similar pur· 
pose on the southern side of the district.· There are thus two 
great water forces, as though nature bas designed the two 
reservoirs of latent energy to one day become patent and 
be tht! source of new life and wealth to the people of the 
country. One set of industrial enterprises at or near Anaka· 
pallc coqlcl be rqq by tl)e Pofach~rq Pnwer station, tb~ 
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. northern or Kalyanasingapore set by the Nimgri Scheme, 
Get your Wonderful Lamp, and what will not those giants 
do for the district ? There are also in the forests of I he· 
district such ·medici mil drugs as nuxvomica, senna, sarsa
parilla, chirelta and long pepper and an endless variety of' 
hard seeds that can be turned into fine buttons. The trade 
in hides and skins is very large, and there are about a dozen 
tlmneries in Jeypore and Vizianagram, all in the bands of 
Mahomedans who bark-tan them by the old process and· 
export them; A large tannery and leather works on modern 
lines, if established at Vizianagram, would be a very paying 
concern. · 

The manganese mines of the district are well-known 
throughout the world. It is only the recent' general 
depression in the trade that bas prevented further extension 
of the operations. But the manganese mining industry of 
the district is in the hands of two European companies, one 
with sterling and the other with rupee capital. I for one 
tlo not grudge fol'eign enterprise stepping in. But for its 
appearance 'in the district, I could never hope thai the 
existence of the mineral there, would have been known to 
any in the district. I look upon the mines as an object lesson 

• to us,-tbe much-needed object lesson. There are many 
deposits in the district which have not yet lelt the miner's 
pick or the prospector's drill. " The same rock as that which 
is yi~lding manganese in the Central Provinces, may be 
continued south to Vizianagram aod the intervening space 
may yield manganese."' The intervening space is the 
agency referred to above. It is found in Bissamkalak, 
in Andra and Parvatipore Hills. Iron ore is abundant in 
the Jeypore Hills and a" lode was found in the rockoo of 
the Kurnool series at Chitra near Kotapad." It is also 
found around Narayanapatnam. Plumbago i• found in 
the· Causipore valley, Bissamkatak, Tonam, Mamidipalem, 
Merangi and Koppaka Hills. It was the presence of 
plumbago and the pencil woods referred to in another 
place that induced me to start a pencil factory at An aka• 

.1 
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palle,· which has all the elements of success except work· 
ing capital. Mica is found near Kodo1r and Bissamkatak; 
''Gold is known to exist in the district. Its presence is 
asserted but it is not yet proved." Antimony which 
some think, is, Galena, is observed at Kodur. Garnets 
are found near Galikonda, and many of the metamorphic 
rocks ol the Eastern Ghats. The hydrated alumine be· 
yond Koraput may be used as an ore for aluminium. Wol-. 
!ram sands are observed on the Waltair shore. "Saphe
rine which has been found only at Fiskernass in Greenland, 
was discovered one mile and a half south· west of Pader1L 
In the bridle path to Ganagarasu Madogole.'' Kaolin can 
be had near Vizianagram and near the other manganese de
posits. An unrefined form of it is used for making gogglets 
at Vizianagram. A porcelain factory may, therefore, be 
established at that place. For paints there are gem or red 
oxide yellow ochre and plumtago. There are, therefore, 
very strong grounds lor a systematic survey of the mineral 
possibilities of the district before arrangements are made for 
exploitation on commericallines. The Jeypore territory is 
the granary of the district during times of scarcity, and better 
and more rapid means of transport and communications 
would enable the regular export of paddy I o other parts of 
lhe country throughout the year. The straw in some of 
the fields of the country is burnt away for a clearing. The 
immense quantities of straw thus wasted could be used in the 
manufacture of straw-boards. The demand for boards is 
very large, as it is largely used by . cotton spinning mills, 
Box companies, Soap companies and Cotton ginning com
panies for their rollers A number of rice miUs can be 
started in the Jeypore and Naurangapur territories, and the 
ric~ exported, as the freight cr transport charges on rice 
would be cheaper than on paddy. 

If along with the arrangements lor agricultural settle· 
ments and forest exploitatior., light railways are taken on 
band to connect Ute Jeypore plateaus with the plains, the 
country -is bound to give a very happy account of itseU 
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from every point of view altbe next census. Nanranga.• 
p_ur and Upper Jeypore form an extensive plateau extending 
rtgbt up to the Central Provinces. I propose a line of 
railway from Jeypore to Raipur PiJ Naurangapur and 
Pappadabandy and another from Naurangapur to Kalyana· 
singapore Road on lbe Vizianagram-Raipur system. Another 
light railway full of promise and one that is necessary for 
our scheme of general development of the resource>~ 
of the district is one from Aoakapalle to Madogole 
along the first class Local Fund road now connecting 
the two places. The line, being only ~2 miles, may occupy 
the first place in our railway programme. Madogole is at the 
foot of the ghats and the forests that go straight to the 
Central Provinces. M alakanghi may be joined to Jeypore 
via Jarapalli, U dayagiri and Raooagiri so that in course 
of time the various plateaus of the Jeypore State may be 
connected with one another and with the outside world 
on the plains. Another important line that suggesta 
itself to the careful student of the geography and econo· 
inic possibilities of the Vizagapatam agency Is one 
that would tap the fertile and rich valleys of the 
Bissamkalak Estate. The line may start from a joint 
near Ambadola, a probable station on the Vlzianagram• 
Raipur system and passing Jagadalpore run down the 
Vamsadbara valley via Gudair to G"nupur. The territory 
around Ambadola and Jagadalpore, and the Vamsadbara 
valley are very fertile and capable of immense dev ... 
lopment. And the Gunupur Taluk is already famous 
for its agricultural products, " Guoupor rice beiog favour· 
ably known as far ahead as Calcutta." l l~ro tba~ it il 
onder consideration to continue the Parlakimidy Light 
Railway up to Gunupcr and thence via Lakshmiporam and 
Guouma to Parvatipore. If that extension be taken · on 
hand weD and good. II not, tho line from Ambadola may 
be c~nlinued beyond Gunupor to Parvatipore formin~ 1111 
important junction with the Vizianagram·Raopur Railway 
Section of the BcngaJ.Nagpor system and providing a di~ 
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means of .communication with the sea-board at Vizaga' 
patam. Mr. Thomas, sometime District and Sessions Judge 
qf Vizagapatam, must have l1ad this network of. Rail
ways in view, when we prophesied that Vizagapatam is the 
natural port of the Central Provinces. Yes, it is destined 
to be that. when the Raipur line is pushed on beyond its 
present terminus at Parvatipore and the lines proposed. by 
1Jie. are an accomplished fact. The entire wealth of the 
agency,~forest, agricultural and mineral, will flow ·down 
to the sea-board in many train loads a day through th.e 
junction at Parvatipore. ·This Railway development, coupled 
with the conversion of Vizagapatam into "more. than a 
mercantile harbour" which, as the Madras Mail said, 
"Governm< nt must have in mind in view of the extensive 
preliminary operations now. carried on," would lead . tq 
results the economic value of which cannot be overesti
mated. The rails and . other. accessories from your own 
great Tala works, the sleepers. from y0ur own forests and 
saw mills, the labour your own, objects your own, let the 
capital too be your own. What a grand day, if it could be I 
When that happy day comes, which may be in the life time 
of this .generation, Anakapalle, the ~· sorrow less village," as 
it~ name implies, will have better claims to become not 
only the southern.industrial centre of the district, but also 
the. suburban residence of the surplus population of Vizag>~
,Patam which with its importance as a first class port and the 
~r,nited space at its. disposal for expansion all round cannot 
.h~pe to accommodate on advantageous terms. Many gentle
.men in the district propose to have country houses at Anaka
:.Pa!le,~ and to ,be prepared for future demands, tbe ; Local 
,.MuJ:Iicipal Boar.<! has large town extension schemes on band • 
. BOth Vizagapata'l' and Anakapalle will then . become ... very 
.good fields for real property and housing enterprise. 
'· . l.have shown you in the course of Ibis paper the immense 
pot~ntialities ol. the district for industrial, agricultural and 
mining enterprises. J have. shown you that there are maay 
~uare miles of new ·country to be occupied h)' an industriono 
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pbpuiation now labouring beyond the seas for the prosperity. 
of other countries. I have shown you that the district has the 
materials for the establishment of successful sugar,jule, paper, 
pencil, match and candle factories. I have laid before you a 
scheme for the opening of a number of chemical industries. I 
have proved by facts my statement at the beginning of this 
paper, that the district has the potentialities to supply many of 
the necessaries and luxuries of man. 

Will there be no earnest attempts made to develop such 
a district 1 Or will. you allow others to take time by the fore
lock and step in to take wh~t may be your own, what should 
be your own 1 His Highness tbe enlightened and patriotic 
Maharajah of Mysore in his presidential address at the Eco
nomic Conference beld in Mysore last June, said," We do not 
want mere ornamental members." What could have prompted 
His Highness to say that 1 The question answers itself. The 
results of that Conference launched under such patronage, 
we .shall watch with great interest. I am not a pessimist : 
even in the midst of my disappointments I am not. A match 
factory in Calcutta, another at Bombay, the colossal Tata Iron 
and Steel works there, the gigantic Hydro-electric Project 
at Bombay, the soap factories in many places, the expansion 
of the cotton mill industry, the Banga Lakshmi colton mills 
in Calcutta, the jute miUs of Ellore, these and many more are 
the signs of the times. The Industrial Exhibitions, distric~ 
provincial and Indian, organised at enormous cost of labour 
and money area force that should bear fruit in fulness of time, 
The ever-memorable Inaugural address of His illustrioua 
Highness the Maharajah of Gaekwar at the last Industrial 
,Conference held here, bas a significance all its own. 

Yet it may be that we are not altogether wide·awake. To 
roy min .:I, we are in the position of a man who is awakened 
from sleep to do an urgent thing and h1s not quite done the 
rubbing of his eyes. Great as is the work that lies before us, 
we should not forget that what bas been done, has been done 
.in tbe short time we bave risen from our long sleep, in the 
yawning interim. Some failures are inevitable in such a period 



ol wliat may be called semi-wakefulness. But, desponding, 
we can do nothing. The failures of such a period should 
teach us only caution and not despair and indifference. Where 
formerly tittle information could be had or no thirstforit was 
in evidence, there is now so much at your elbow. Look atthe 
bulk of valuable industrial literature turned in the office of our 
worthy, veteran soldier of the cause, the Honourable Rao 
Bahadur Mudbolkar. It is sinking even .into sctiool boys. The 
speaker at a Conference put in charge of a resolution, finds 
now a number of reference books. An industrial apostle, h 
his zeal, may wish the progress had been speedier, but pro
gress there certainly is. 

You have an urgent duty to those devoted workers who 
are bursting their lungs crying for help from the weather
tossed ship. I urge upon my countrymen the need 
of hastening to their rescue, that they may work better with 
lhe lives you have saved and the nourishment you have given, 
that their unheeded cries may not deter other willing workers 
from entering into this service of the country. It rests with 
you to lind out such men and secure that and avert Ibis. Each 
such man saved, will be a tower of strength to the cause. 
Ea~h languishing, honest industry you have put ou its legs, 
will be a mile-stone in the progreso you have inaugurated. 
That I consider the first duty of the country at this moment. 
The wounded picked up from the field and healed of their 
wounds, will fight again. They most be found out by search· 
.lights. 0 let them not die unheeded on the field; let them die, 
if die they should, in the hospital ; for the dust of one WJo 

merited death, of one unheeded death may heap mountains on 
the cause, on the particular industry the man bad toiled foF, 
had suffered for, and-died for II 

I have laid before you the more important of my 
material, the results of my labours of ten years. I have 
left out many smaller matters to keep my paper within the 
limits of a Conference conlril:.ulion. I shall feel it a high 
reward for my humble labours, it my paper leads to an 
enquiry, a higher reward if it results in the working out cf 
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but one of the many items I have placed before you, and 
its success my highest ceward. I do not pretend to be 
able to give details for all the items,_ say the hydro-electric 
and railway schemes. I have taken all the pains I could, 
to verify the results of my labours with the facts in publica· 
lions of unquestio_nable authenticity. With regard to my 
district, all that I can say, is " There is the marble". The 
chisel to work it, you must find. The political India is 
pitt in provinces, but there should be but one undivided ln
dustial India. The cataracts and bills and valleys and plains 
and forests of my district are as much yours as they are ours 
over there. They belong to the district of patriotism and 
enterprise. Let ~ot the cataracts in the district continue 
to leap down their giddy heights without givio~ you the . ' m1ghty power they have. How long is the earth there to 
hide its mineral wealth ? Let not the master keep such 
wealth too long in servant's custody. Is the fertile virgin 
soil of the vast stretches of plateau and plain to remain a 
confirmed old maid ? 

I have told my storl' and fervently hope that, before 
the next Conference comes round, there will have been 
made appreciable efforts to plan a scheme of work to develop 
the teeming resources of the largest district in India. 

INDIAN BUILDERS AND PUBLIC WORKS 
ARCHITECTURE. 

BY E. B. HAVELL, EsQ. 

The late Principal of the School of Art, Calwtla. 

When we get down to fundamentals in the economic 
life of every country, the vital national industries with 
which we shall have to deal will resolve themselves into 
three groups, viz: those relating to (1) Food; (2) Clothing; 
(3) Shelter. Thus the three main industries, or groups of 
industry, to which every other is more or less subsidiary, 
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and on which national prosperity is wholly dependant, 
are Agriculture, Weaving, and the Building industry. 

. It is ~vith the last of these thr~e great industriai groups 
that I propose to deal in this paper. The important place, 
which the building industry holds in the economic state 
of every civilised country has not yet been sufficiently 
realised in India. In spite of all the discussions on indus
trial questions which have taken place in recent years, I do 
not know of any official document which throws light on 
the subject, and I believe that this is the first time that it 
has been brought before the Industrial Conference. Yet 
the building industry embraces nearly all the most impor
tant handicrafts of India, and, as in every country, its 
condition is an index of economic progress and of every 
kind of artistic development ; for not only does it fulfil 
manifold purposes of practical utility, but in its full deve
lopment it brings into play man's highest creative faculties. 
Architecture has been justly called the noblest of all the 
arts : the history of every civilised state is written in it, 
and in its objective reality it contains a record of national 
culture and material progress which is generally much 
more reliable than that given by pen or printer's type; 

The importance of the building industry in the eco
nomic life of Western nations can be guaged from the 
fact that in the United Kingdom the gross output of the 
building and contracting trades for the year 1907 was of 
the value of £87,967,000 sterling ; the net output 
£42,954,060 sterling ; and the number of persons em
ployed in them 513,961. It is rather characteristic of 
S\vadeshi industrial activities in India that while consi
derable attention has been devoted to such minor prob
lems as the production of Swadeshi ink, ni!Js and pencils, 
the enormous indigenous building industry of India ha~· 

not yet been placed on the Swadeshi programme •. 
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It would be quite impossible to cover the whole 
. . 

ground of such a large subject, or to enter into many 
technical details in this paper. I must confine myself to 
some of the general aspects of the question, and to .the 
attempt to clear up the confusion which has been brought 
into it by some recent authoritative pronouncements. As 
in every other subject connected with Indian economics, 
one is confronted at the outset with the difficulty created 
by the almost entire absence of reliable statistics and 
information to enable one to. diagnose the actual condi· 
lion of this great branch of industry in India. I venture 
to suggest that if the Indian Industrial Conference would 
organise a statistical bureau to co-operate with official 
efforts in ·the collection of exact information on this most 
important subject, it would •lo India a very valuable public 
service. 

For administrative purposes the importance . of 
accurate statistics can har:lly be exaggerated. ln public 
policy they represent all that true premises stand 
for in logic. Wrong statistics are just as detrimental to 
good administration as false -premises are fatal to sound 
logic. It is equally important that the analysis of statistics 
relating to industry should not be considered a matter 
of general departmental routine, but be dealt with by 
experts with competent technical knowledge who are fully 
informed as to indigenous condition,affecting the industry 
concerned, otherwise the inferences drawn from accurate 
statistics may be entirely wrong. 

A striking illustration of this was furnished by the 
statistics relabng to Indian trade and industry which, be· 
fore the formation of a Department of Industry and Com• 
merce( were presented to the public and quoted in the 
special article on India in the lOth Edition of the Ency
clopredia Brittanica. The Indian Census returns clearly 

iS 
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indii:ate. the .paramount importaitce of the ~veaving handi
craft in the Indian indust~ial system by revealing the· sim,, 
pie iact that:it gives employmen~ to ()ver- filie milliOns 
of , the. p.opulation1 a number exceeding the, -'aggregate
employed in all.other· industries except agriculture •. B'\lt tho. 
departmental officer, who prepared the analysis ·of these; 
ligures.for public· information, no • doubt inspired ;by ·thei 
common_ but ignorant belief that · mechanical- inventions· 
hav.e made handicraft a factor of no importance .in ·modem; 
commercial progress, quietly wiped out--the five· million 
hand-weavers with a stroke of his ·pen, and pr-esented .the 
public with the information that India's greatest industry,; 
after agriculture, was the work carried On by'the powerloom 
mills which gave employment to about 350,000 hands I ·, 

· S~atistics of this kind, issued with all the prestige of 
Government authority, and presumably summing. ·up all: 
official knowledge ·of the subject, have a very harmful 
inftuepce. :r hey mislead public opinion and give a wrung: 
direction to educational efforts.. Up to about ti:n year~ 

ago, when I ventured to point out the error ·of -these 
statistics; which I am glad to notice has been· corrected 
in the new Edition of the Encylopredia, · hand-weaving 
was an industry which had been conlpleteJy:ignore<j m all 
official and non-official schemes for industrial', improve-. 
ment in India. This is no longer the case. · -A great . deal 
of light ha8 been thrown on the subject since, and much 
practical work has been done 'which cannot fai)"to have-a 
powerful influence for good on India's industrial and 
social development. But nothing so far -has been effected 
i1:1 ln\lia officially to compare with the revival of . hand> 
weaving brought about in Ireland by the efforts o~ -the 
Department of Agriculture, or with similar sucljleSSiu\ 
efforts in other European countries. Even now the view. 
which see111s to find !llOst favo11r with Swades)li reforwl!n> 
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and official experts is ·to· regard the existence of this 
greatest of Indian handicrafts· as an indication of India's 
k:onomic ·backwardness rather than as a factor of• the 
most vital impbrtance, containing as it does the means by 
which India· in· her future industrial development· may 
preserve a far ·safer economic equilibrium than obtains 
in' mbdern Europe, and thus avoid those grave sotial dis· 
ordei'S'\Vhicb affiidl the great mass of the indtistrial ·popu· 
iation· of Eur6pe.' -It is iri this shOrt-sighted view of her 
larger national interests,· held by many leaders of public 
opinioll-'-in" their failure lfr ·realise the higher purpose 
towards which scientific progress in· Europe iS inevitably 
tefiding-and not' in· the relatively sttiall number of her 
mills and . factories,. that India is less progressive than the 
more advanced thought · ot Western industrialism. 
Sktll of hand ·is a. part of human mentality for which 
mechanical· inventions are at•xiliary, but not substitutes 
arid· the nattons which neglect that part of intellectual 
and· physical culture -are bound sooner or later ·to fall 
behind in the march of human progress. 
· · · C:The -same kind of mental confusion obscures the real 
issues'· in' the·. question of Indian architecture. Reliable 
stttistics of the present condition of the Indian building 
industry · there are none : Public opinion on the subject 
is· wholly· uninformed, and, just as the case with the 
weaving industry until a few years ago, public policy 
guided .by long departmental tradition· ignores its ,·ery 
existence and only seeks for improvements which can 
easily be imported direct from Europe. I do not suggeloi 
ihat any of the officers of Government are to blame 
for tfiis state· of things : it is simply that the official 
triachinery is at present totally inadequate for dealing 
with 'all the questions relating to art and industry. And 
un'&the proper: expert machinery is provided and official 
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measures are based upon clear knowledge of indigenous 
conditions and complete comprehension of technical 
requirements it is· vain to look to the already. overburdened 
Secretariats for light and leading on this subject, or for a 
continous and well-defined public policy based upon 
sound principles. A story is told of an. officer of the 
Royal Engineers, who was head of. the Survey 9f India 
before it was constituted as a separate department of 
Government, complaining that as soon as he h4d proved 
to on~ Secretary to Government that an equilateral triangle 
had lhree equal angles a new Secretary would come to 
whom the proposition had to be explained again; .The 
same ;kind of difficulty )las to be faced by every art and 
industrial expert, who is placed in an official position 
either in India or in England. 

·It is, however, . just as well, seeing how different the 
conditions are to thuse which exist in Europe, that experts 
who are sent out by the Secretary of State for India 
should not be given too loose a rein until they themselyes 
fully understand the new problems. with which they have 
to deal, and until they have helped the Secretariats which 
control them to formulate sound principles which 
will ensure continuity of policy and prevent • departmen
tal friction. . For if Secretariats are sometimes a stumb
ling block to experts, it is just as often that experts mislead 
Secretariats, and this is especially the case in,a subject 
which is so little understood by European experts as 
Indian art. · 

The first thing essential to progress in all matters 
relating to Indian art is, therefore, a full investigation of· · 
the S)Jecial conditions which oJ?t~ in India. I will begin 
by )mdly examining the . his~orical data relative . to 
lndiau architecture,. All authorities agree that in times 
gone by Indian builders has done great things.. Even · 
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those who depreciate Indian sculpt\ll"e, paintmg and music 
will generally admit the genius of the Indian architect. But 
it is a part of those erroneous and prejudiced views of 
Indian art, which are so. commonly held both by Anglo· 
Indians and educated Indians, to give most of the credit 
for .the triumphs of Indian Master-builders to the Moguls. 
Centuries before the Moguls came to India, Hindustan 1 

was famous for her Master-builders, and if Europeans ca~ 
only see in Mogul buildings the greatest works of the 
Indian architect :it is only b~ause. Muhammadan .. or 
Saracenic architectural ideals approximate more cloS:f!ly 
to the architectural forms of the Italian Renaiscence than 
does the religious architecture of the Hindus. It was t~ 
the broad-mindedness of Akbar in attracting to his Court 
all the skilled Master-builders of. Hindustan that t_he 
greatness of Mogul architecture was due. The Mogul 
buildings themselves giye the clearest proof of this, for the 
finest of .. them are better works of art . than any that the 
Muhammadans built in any other country, and they aU 
contain some constructional principle or architectural 
feature which essentially belongs to Hindu art. In their 
raids upon India beiore the time of Babar it was the 
common. practice of the Muhammadan invaders to take 
back Indian artisans to help in the building of their 
mosques. One of the most reliable of Mahammadan 
historians, Alberuni, who visited India in .the eleventh 
century, · was amazed · at the skill of . Hindu builders, 
especially in the construction of bathing tanks. . '' In 
this," he says, " they have attained · to a very high 
degree of art, so that our people (the Muslims) when they 
see them wonder at them and are unable to describe 
them . much less to construct anything like them.' .. , 
Although the Moguls brought mto Indian architecture 
n<>tions of greater spaciousness and decorative simplicity, 



to which the Hindu builders readily adapted themselves• 
the new development of it urider Mogul• rule earn~ 'not 
from the teaching of Muhammadan builder$ but· bt:cause 
they directed tlie skiil of Hindu builders into ne\v channels: 
Mogul architecture Is ·properly ·described not as- specially 
·Muhammadan but 'as Indian•,. · · • ' · 
-'· Coming.dowh to modern times· we. find the< great 
historian of Indian· architecture, Feigu~son, referring to 
the India of his time as holding up an example to Europe. 
" Architecture," be wrote, ''was in India a stilf living· art; 
practised on· the principles· which caused .: its wonderful 
development in Europe ln · the 12t1i and -13th 'centuries~ 
and there consequently, and there: alone, the· student of 
architecture has chance of seeing the real priticiples ·of the 
art in action." He i:ledared· that if ohlyi lniliansl could be 
inadeto take a pride in their own' art, lndian builders were 
quite capable of equalling or sul')>aSSing the grea!cworltsof 
their forefathers. More recent writers like Mr. j:L:.Kipling 
in the Journal of Indian Art and Industry bave·:grven evi• 
dence to the same effect, and F myself can .. corroborate 
their testimony from; many yea..S' observation in -different 
parts of India, especially in the North~; 

I believe Fergusson's statement on the whole to be as 
true now as when' it was written. . l was, . therefore, very 
much astonished to see that in a paper· read before the 
ltast India Association in London recently;Mr .. <k Begg; 
the Cmisulting . Architeet to the Government of: India,~ 
'!:totally ignor.es the' existence of.lndian Architects, com
plains of the "absence .of any'reliable ,source .for the 
S!lpply of capable assistants " in his . work,, ·and speaks 
of'the Indian -workman. as .being:" a. complete master of 
one art only, that o~ :scamping.'' " The :artS of lqdia,~·· 

he added, " are dead, or nearly so; and her ctafts are littloJ.. 
better.:'' 
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·u, · m the· cotitse ·of· forty or fifty years since I<'ergus~ 
son wrote, there ha~ been such a deplorable deterioration· 
in ·one of the most vital of Indian crafts, a full investigation 
of the causes which have led to it, is imperatively needed. 
During all this time the Public: Works Department ·has 
maintained a monopoly ; of .the. most irtiportant building 
operations in British India. ·. As Mr. Begg 'himself 
states, " official design and butlding work still' bear a 
ratio .to the aggregate of work in the country in enormous 
el!cess of \vbat it ·does, 5ay in England. •• The responsi" 
bility of the Department in ·this matter, is therefore, very 
great,. and if its methods or· principles, in the course of 
half ~ <;:enttlry, have .led to the practical annihilation of all 
the· splendid traditions. of· Indian buildmg the remedy 
whtcb Mr. Begg proposes, viz., the importation of more 
p~qfessional architects from England, clearly does · nol 
meet the <;:ase. · 

I will not attempt to discuss whether Mr. Begg's 
apology for Public Works arcbitetture...;_that ''it has not 
been contemptible, but distinctly . above the average· of 
~~ateur work "-should be. considered satisfactory froiti 
~n administrative point _of view. I should have thought 
U!at the publi~; service should have dispensed with highly 
pail! officials whose worll was· only amateurish and not 
c;ontemptible. But the issues to be settled are much more 
j~porta11t than this. · If the Public Works administration 
b~ b~nsp ill-adapted to the needs of India as to ·pto• 
tluce_ tl!e ~onditions described by the Consulting Architect 
there must be something s~riously· and radically wrong in 
its ~ethods, and it will make very little difference· iii ad• 
~in~trative efficiency whether the same system is· carried 
on· by ".professionals " or by " amateurs. " 

But in examining Mr. Begg's statements more closely 
l thiok Wt; shi\11 lind that the sitiJiltiOp is not quite so bad 
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dS he represents it to be. He admits that he has had les!; 
than ordinary opportunities for studying the conditions 

· which prevail outside the scope of his own special duties. 
lt' would have been more judicious, therefore, if, before he 
made statements· of this- kind with all the authority of his 
official position.: he had.tried to enlarge the range of his 
experience so as to come into touch . with the many 
thousands of Indian master-builders and other· craftsmen 
who still carry on the best traditions of Indian art, and who 
remain outside the.range of his Department's operations 
not because they lack skill or intelligence, · but because it 
refuses to adapt its methods to the conditions under which 
India in the past has,- as Mr. Begg admits, produced some 
of the finest architecture in the world. The Indian 
master-builder is an architect with as much pride in his pro· 
fession as Mr. Begg himself : he may be illiterate, but 
Fergusson, who devoted forty years to the intimate study of 
Indian architecture; confessed that he had learnt more from 
him than from all the books he had read. Like any other 
artist, he objects to work under conditions which depriv" 
him of all initiative· and opportunity for artistic expression, 
and reduce the craftsman in India to an automatic machine 
for reproducing departmental patterns imported from 
Europe. It is such conditions which have made crafts· 
men in every part of the world lose proper pride and plea~ 
sure in their work, and have made " jerry-building " and 
other forms of dishonesty as common in India as they 
are in Europe. The commercialiSm which Mr. Begg 
deplores has only bet:n brought into Indian architecture by 
the Public Works system which ignores the art ofthe Indian 
Master-builder and puts in his place the building contrac· 
tor whose only interest is to extract from the public 
purse as much profit as he can. It is inevitable that such 
iL system spould deJllorpH~e 1111 tile ~;rpftswen employec;l 
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in it.· The better class of Indian craftsmen will generally 
have nothing to do with it. 

If the Consulting Architect were put on special 
duty to study the state of Indian art where it has not yet 
been contaminated by Western commercialism, I am con
fident that,like Fergusson, he would find a plentiful supply 
of the most able craftsmen and designers who would be 
'quite capable of supplying all of India's architectural' 
requirements, if departmental rules which block their 
approach to the public service were reasonably modified 
to meet the conditions under which self-respecting Indian 
craftsmen are willing to serve. 

The fact that these master-builders are generally 
illiterate was not an obstacle to their employment 
in the magnificent building operations of the Moguls 
-their greatest ruler and statesman, Akbar, was him
self illiterate. Nearly all the famous master-builders 
of Europe were probably as illiterate as they are, and it 
was not until 1646 that the antiquary Elias Ash mole, to
gether with Colonel Mainwaring were admitted into the 
English craft guilds as "gentlemen" freemasons. The 
distinction which is now made between an "architect" and 
a ·builder dates from this innovation. The "architect" 
was · a wealthy amateur archreologist who had made the 
gra11d tour' in Europe : he sketched his architectural 
fancies · on · paper and employed the professional 
to knock their crudities into practical shape. The intro
duction of this dilettantism into the practice of European 
architecture ; the making of the master-builder a subordi
nate to the "gentleman" architect, was the beginning of 
the decadence which overcame it a century afterwards. 

The introduction of the same system into depart
mental practice in India has brought about exactly the 
same results-the lamentable deterioration of all the cr;tft~ .. 
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connected with Public Works architecture of which Mr. 
Begg complains. The more practical training which only 
within the last twenty years has been given to the English 
architect, and the better education of the builder, have 
approximated modern architectural practice in Europe 
more closely to that which obtained in medireval times, but 
the modern school of professional architects has not yet 
established a reputatio;>n as great as that of the illiterate· 
master-builders, whose. works are still the classical models 
for the whole of Europe. 

When, therefore, Mr. Begg speaks of himself and his pro
fessional colleagues as being a "new breed of architects" 
in India, and only looks to the training of educated Indians 
for supplying the professional assistants of whom he stands 
in need, he is treating the question from an European and 
departmental standpoint, and ignoring the larger aspects, 
the public interest and the development of Indian art and 
industry, to the consideration of which he has evidently 
not given sufficient study. It would, no doubt, be some
what inconvenient for departmental officials to spend time 
m . explaining their requirements to illiterate Indian 
workmen, and it might involve some sacrifice of educat
ed amour propre to admit that in art matters the illiterate 
Indian craftsman may have something to teach the literate: 
but, after all, departments exist for the public, not the 
public for departments, and if it can be shown that depart
mental procedure is undoubtedly blight.ng the develop
ment of a most important Indian industry, surely it is 
time for the department to move in a different direction. 
Why should it be more difficult for professionally trained 
European architects to adapt the living traditions of 
Indian building to modern departmental requirements than 
it was for the amateur court officials whu controlled the 
Mogul architectural works to make use of Hindu builders in 
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cilrrying out Muhammadan ideas of building ? There i~ 
no reason, except the lack of imagination: the common 
official explanation has been that the living Indian building 
styles cannot be adapted to modern utilitarian needs : 
this is merely a confession of departmental incompetence-
one of those convenient but flimsy screens which official
ism uses to protect itself from public criticism. It is one 
of the first principles of architectural practice in Europe 
that the designer should make use of any local tradition 
,f construction or design. Why should this sound archi

tectural principle be discarded by the European architect 
in India, where architectural and craft traditions are much 
stronger and more alive than they are in Europe ? If the 
recently appointed professional architects, whom Mr. 
Begg styles "the seven newly imported architects of lndia''1 

follow the example set by himself in ignoring the living 
traditions of Indian building, it would have been better 
for India if his department had continued the old happy• 
t:o-lucky amateur system, for a few of its former 
amate!lr ·architects have tried to follow Indian tra· 
ditions, though generally from an archreohrgical rather 
than from an architectural point of view. The professional 
architecture, as in other branches of art, when he is sent 
to India is too apt to follow the groove in which he has 
been set by his European training,especially when he finds 
that· Indian departmental procedure fits best into his 
special groove and that his superiors are inclined to regard 
with disfavour any new departure which disturbs the tradi· 
tional office routine. 

Mr. Begg's professional zeal is highly commendable: 
he wishes to inspire the Indian artisan with some of 
his own enthusiasm for " sound, honest, joyful work," 
which, as he truly says, is the very foundation of a nation's 
progress in civilisation. "Then the crowds of Chi111esc 
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carpenters ~nd smiths, for instance, who have obtained a 
practical monopoly of their respective trades i.n Calcutta 
and elsewhere, would soon have to pack and go." But 
,if he would change places with the Public Works artisan 
for a week or two, or try to share his feelings, he would 
.soon discover the reason for the Indian workman's apathy 
and want of zeal. The official expert's pay, promotion 
and prospects are assured: if his subordinates do good 
work the credit for it is his. If bad, he can throw the 
.blame on the inefficiency of his staff.. He can say to this 
man do this, and he doetlt it (for fear of his superior's 
wrath if he doeth it not). But the. humble Indian 
artisan who works out the foreign patterns of the official 
expert is entirely under the thumb of the contractor and 
Public Works Subordinate. If he does good work the con· 
tnctor is displease:.!, for good work cannot be hurried and 
the contractor is always in a hurry to get his profits and 
finish the job within contract time. He has no power of 
imtiative : he is not allowed to think, if he would do so • 
. He must Cobey nrrlers and copy the foreign pattll!"ns. set 
before him whether they be good or bad, prac~ical or 
unpractical. The contractor supplies him with the worSt 
materials he dar.es to use, and pays him the .lowest rate 
of wages he can. There is thus always a high· premium 
set on inartistic and dishonest work. 

Is it astonishing that under these conditions the public 
works artisan tries to scamp his work? That is only to 
say that he is human. The Public Works Department 
having by its owu system of work demoralised the 
:whole available labour supply in the great Anglo· 
Indian c1t1es, has now recourse to Chinese carpenters and 
smiths in order to maintain a respectable standard of 
workmanship, and on account of their limited numbers 
they are able to dictate their own terms. . why is the 
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chinese a better workmen than the iower dass of lndiarl 
artisan employed by the department ? Because he has 
managed to maintain his status as a self-respecting indepen
dent craftsman. He is free to come and go as he likes, 
for there is always sufficient demand for his work else
where. He never becomes, like successive generations of 
Indian workmen, the slave of the Public Works system ; 
for as soon as he has made his little pile he departs to his 
native land and new comers with inborn traditions of free, 
honest craftsmen take his place. If Mr. Begg would use 
the power of his department for the benefit of Indian 
craftsmanship he must first find the means of restoring 
to the Indian craftsman some real incentive for honest, 
joyful work, and greater opportunities for the exercise of 
his intelligence and skill. 

The Public Works Department, as Mr. Begg says, leads 
the way in Indian architecture. Unfortunately, I think, for 
Indian architecture that is the case. But is it the right or 
the wrong way? Is it true that the arts of India are dead, 
and that, as Mr. Cecil Burns, the Principal of the Bombay 
School of Art has declared, India is from an industrial 
point of view the suburb of Manchester and Birmingham? 
Or is it only that some official experts make the grave mis· 
take of supposing that the conditions which belong to 
their own somewhat narrow departmental experience 
must also apply to the general state of that much larger 
field lying outside the range of their departmental practice? 
When I was making investigations for the Government of 
Madras into the conditions of indegenous industries I fre
quently found that some handicraft which the best in· 
formed local authority assured me was non-existent in 
that particular locality, was carried on at a very short dis• 
lance from his own residence. I find it bard to believe 
that because Indian art has not yet made itself known to 
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some bfficial experts, it has come to a sudden and untime
ly death in the few years since I lefflndia. The ~)and
weaving industry, the largest in all India, remained. simi
larly unnoticed by official experts for a space of .fifty years, 
and if' the fact of its existence had not been made known 
through the Indian press it would probably be· officially 
dead even now.· 

These authoritative semi-official announcements of 
the death of Indian art, which have been rather frequent 
of late, are, I think, much to be deprecated. For, assum
ing that there might possibly be ·some spark of .Jife yet 
left in it, the outspoken declarations of official doctors 
that its case is hopeless can only be very injurious to its 
prospects of surviving, besides preventing those remedial 
measures being taken which might lead to its recovery. 
It would be very much to the advantage ·ot Indian art if 
it placed itself in the hands of more discreet ·and more 
optimistic advisers. My own experience has ·been that 
there is very much more vitality in it than is generally 
supposed, and that it responds very quickly to sympathetic 
treatment. When I first went to Calcutta I was told by 
everybody that nothing could be done for art in Bengal, 
except to regularly import a little direct from Europe--the 
only plan still recognised by the Education and Public 
Works Departments. The indigenous art, it was said, was 
quite dead and past praying for. It was even doubtful 
whether art had ever belonged to the Bengali's constitu
tion •. Nevertheless I soon detected some signs of life in it, 
and how Bengali artists are leading all India (in the only 
possible direction for art's healthy progress towards 
maturity) and I hope for Indian art's sake that it will 
not be long before it is considered quite superfluous to 
call in any more European doctors to prescribe for it. 

In the same way with Indian architecture, the first 
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thing to be done is to totally disregard all these semi-official 
rumours of its decease, and to start work on the assump
tion that it is very much alive. The India Society of Lon
don, which has allied itself with the Indian Society of 
Oriental Art in Calcutta, recognising the importance of 
this architectural question for the future of Indian art, 
lately put before the Secretary of State for India a proposal 
that the officers of the Archreological Survey of India should 
be instructed while they are on tour to take photographs 
of any interesting buildings, either temples, mosques or 
domestic buildings, designed and constructed by living 
Indian Master Builders in the traditional styles of Indian 
architecture and to collect information regarding the 
local rates of pay for the principal craftsmen employed 
in them. The Government of India has sent a sympathetic 
reply to this proposal and given the necessary depart
mental sanction for carrying it out. The Society has 
since addressed all the Princes and Rulers of Native 
States requesting that similar investigations may be made 
in the territories outside British India, where the Indian 
master-builder has generally a better status than he has 
elsewhere. It may be hoped therefore, that before long 
the Society will be in possession of some very valuable 
data which will throw much needed light on the capa· 
bilities of the modern Indian builder and the condition 
of the indigenous building industry, throughout India. 
It is much to be desired that these official investigations 
should be supplemented by local private efforts and the 
India Society would be very glad for the co-operation of 
all who are interested in the welfare of Indian art, whether 
they are members of the Society or not (II, 

It is, perhaps, too much to hope that the Public Works 
----=c-(Jfl'he Honorary S:crdflry ii Mr. T. W, Rolleitoo 11 Ardesviq " 

Cbrist Church Road, Hampstead, t.ondrm, N. W~ 
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Department, when the existence of a living architectural 
art in India is revealed to it, will at once remove the 
blockade which has acted so injuriously on the Indian 
builder's craft for so many years. And, unfortunately, 
the native master-builder of the present day, having lost 
prestige and been deprived of opportunities of · dealing 
with modern methods of construction on a large scale, 
would not, perhaps, be found at once capable of adapt
ing his methods to modern European practice in build
ing : · though it is highly probable that a return t·J the 
simpler traditional methods uf the Indian craftsman, 
under competent Indian or European supervision, might 
lead to greater economy as well as efficiency in Public 
Works administration, always wellknown for its extra
vagance. That is another point in which more light is 
needed. There is no doubt that the work of the indepen
dent Indian master-builder, even in the present day, though 
smaller in scale than the largest Public Works under
takings, is more than equal both in design and construc
tion to the bestthe Department has ever produced, and it 
is most desirable that Municipalities should be encouraged 
to make a beginning in giving him employment in local 
undertakings now generally entrusted to the District 
Engineer or to a Public Works subordinate who in archi
tectural matters is entirely an amateur. When the 
Indian master-builder's capacity has been proved in these 
smaller official undertakings the way would be prepared 
for employing him in those greater ones in which his fore
fathers did such splendid service to the state. 

Practical measures of this kind would do far mort 
for the advancement of Indian architecture and industry
without throwing any additional charge on the public 
purse, but actually tending to greater administrative eco· 
pomy-than any expensive ~he!Des for ~e trainin~ ol 
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Public Works subordinates in modern European archi· 
tectural practice. All educational schemes in India 
which ignore the existence of Indian art and craft
whether they be connected with general or technical 
education-are wasteful, extravagant and radically 
unsound in principle. The right policy in technical 
education in India is to organise the millions of skilled 
craftsmen, to teach them to make the best use of their 
skill in adapting it to modern needs, and to increase it by 
enlarging their opportunities of service lor the public ad
vantage. The wrong one, which generally receives 
official recognition and is considered _"progressive" by 
leaders of Indian opinion, is to spend large sums of public 
money in the endeavour to create a new class of com· 
mercially trained literate middlemen, with sufficient 
technical knowledge to exploit for their own advantage 
the hereditary illiterate artisan and prevent his intellectual 
and social advancement, that is the surest way of making 
all India a suburb of Manchester and Birmingham ; of 
obliterating all that is valuable, both in a spiritu~l and 
material sense, in her traditional culture and civilisation ; of 
keeping her always behind the progress of Western nations, 
and of inflicting on future generations the untold social 
miseries which have brought the storm-clouds now fast 
gathermg over Western industrial life. · 

It would be a great gain to national progress if our 
educationists and administrators would learn to appreciate 
the illiterate handicraftsman's skill as an intellectual 
factor in civilisation, and not rely only upon percentages 
of literacy or illiteracy as an infallible index of intel
lectual and spiritual advancement. 

I have laid so much stress upon the official attitude 
towards this architectural question only because, m 
the absence of any decided public opinion on the 

60 
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subject, official action must have a· pa11amount. influence 
on the prosperity of Indian architectural-art .. I do not. 
flatter myself, however, that my words will have _any effect 
upon Public Worlj:s policy- unless public opinion can .be 
roused· to recognise the vital. importance of the building_ 
industry in India's economic system.. My efforts to, stir 
up official interest in Indian hand-weaving failed to. 
produce any effective action until I was backed up. by, a 
strong body of public opinion., Even now official 
schemes for the benefit of the hand"weaving industry are 
generally distinguiohed by their futility, and in. practical, 
well· thought out projects for the village weaver's benefit 
the Salvation _Anny seems to be leading. the . way.. In 
the building industry also, though· the action . o£. 
the Government of India, through. the Archreological 
survey, may bring to light the .existence of Indian 
ru·chitecture, public interest in the subject must. be 
aroused before any practical help is likely to be given to
the Indian builder. This is a matter which• rests almost, 
entirely with Indians themselves. If Indian Princes and· 
other wealthy employers of Indian artisans would endea•· 
vour to grasp the economic and artistic bearing of this 
architectural question, and cease to leave their artistic 
consciences in the keeping of European experts and non
experts, the Indian Master-builder would soon come to his 
own again ; the future of Indian architecture would be 
assured, and all classes of Indians would be greatly bene6ted 
thereby. 
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SOME ASPECTS OF INDIAN COMMERCE AND 

INDUSTRY. 

BY G. FINDLAY SHIRRAS. Esq .. u. A., 1. c. s. 
(ON SPECIAL DUTY.) 

Finan"' Department, Government of l11dia, Calc11tta. 

The title which I have chosen for this paper admils ol 
numerous forms of treatment. I might describe to you the 
vast trade of this great empire-an empire which is a land 
of many countries, I might dilate on the numerous expansion 
of Indian trade during the last few decades especially with 
Great Britain, the United States, Germany and China. I am, 
however, not to expatiate on this topic except incidentally. 
'My aim ·is rather to devote myself to Indian industrial 
developments and to 'the question of Indian tariffs. My chief 
aim is to show how the future of India is inseparably bound 
up with its industrial developments. l ndia will require in the 
near future a systematic development of its resources and 
the organisation of a trained industrial population. Alter one 
tours in all parts of India, he cannot but come to 6ve con· 
elusions:-

Fintly that India perhaps •nore than any other country 
in Asia is in the throes of a great transition and thi& Iran· 
sition is marked in questions affecting industrial develop
ments. The 'village in India is no longer ·a self-contained 
economic community and the impact of the west is 
responsible for this change. In Bengal, Madras, Bombay 
and in the United Provinces one sees vast industrial 
enterprise• being undertaken. India's wealth is now, 
if ever, being produced by the organisation of indLilt' 
try. ·Organisation has been seen to be imperative ; the 
industrial regeneration of India can be effected by no other 

means. . 
Secondly-Agriculture is and must remain by far the most 

important of Indian industries and the essential basis of 
India's prosperity. Two-thirds of tbe population subsist on 

agricalture. 



Thirdly-Indian agriculture is in a distinctly backward 
position ; there is much waste, and production is not what 
it might be. It is impossible to generalise .about Indian 
agriculture. Dr. Voelcker some 20 years ago contested the 
popular belief that Indian agriculture is primitive aud back· 
ward. One cannot.. deny . that Dr. Voelcker was rather 
optimistic, and in. every country of the world the application 
of modern scientific principles has been exceptionally bene
ficial, and there seems no reason why Indian methods of 
agriculture should lag behind those of other countries. In 
.the United States, in Australia and in many European 
countries enormous advarices have been made in recent 
_years. vve have, it is true, greater difficuties than those 
countries, because we are not dealing with a population ·of 
lour millions dependent· on the soil but with a population 
of two hundred millions, and the co-operation which is essen
tial to success is not always forthcoming. There is the addi· 
tional difficulty of the ryots' holdings being small and i~ 

most cases their being scattered over different. areas in the 
same village, or even in different villages. 

Fourthly-This is the lal>ourer's day. Labour, is scarce. 
and the scarcity is felt in all parts of India, especiaiiJ 
ill the .Punjab. Labour too in the long run· is expensive 
1 mean in proportion . to its result labour is not cheap 
,)l:very one hears Indian employers complaining of the scarcit) 
of hibour. I think the real cause is unquestionably th• 
state of .!ransition to which so many of India's presen 
difficulties must be ascribed. Factory labour is no 
yet very popular, and the. recruitment of .this labour is no 
Ye,ry well organised. An employe• of lndain labour ha 
pointed out that the object of the factory band first an• 
foremost is to get to pay day by the easiest possible route 
Added to this is the habit of the men to throw themselve 
~ecklessly out,of employment, because tb~y kno"'( that th 
ioint family or.lri~nds will support them when in need. W• 
11\USt rememper t,!tat. tbe Indian labour is inefficient not s 
much from lack of capacity or inherent laziness but becaus 
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the Workers will not regard the work in the mills as their 
permanent calling in life. The factory system in other words 
is entirely alien to lndain ideas and tradition. 

Fifthly-There must be a much more efficient and wide· 
spread system of technical education, and men are 
required with high qualifications who are capable of con· 
trolling big factories and even of starting industries on 
their own account. There are it is true admirable institutions 
such a• the Engineering Colleges of Poona, Roorkee, the 
Sibl'ur Civil Engineering College near Calcutta, the Engineer· 
ing Schools of Dacca and Bankipore, the Victoria Jubilee 
Technical Institute in Bombay and the Indian Institute of 
Science at Bangalore which is a magnificent project of the 
late Mr. Jamsetjee Tala. The need for elementary technical 
education suitable for boys and gi;ls who do not aspire to be 
more !ban working artisans is essential. 

These are !be axioms which we must premise before 
dealing with any question of Indian Commerce and Industry. 
It is necessary also to add that these topics must be approach· 
ed with a clear gaze and a good conscience. Now-a-days 
we take too pessimistic a view of'lndian Economic problems 
and not a few of ns are of the firm belief that human 
ingenuity and energy cannot solve them. We require 
a more sympathetic treatment of Indian economic fiJUestions 
and at the same time we require statements, undisfigured by 
those vote-catching sophisms which make current literature 
such unprofitable reading. Statistics are the straw out of 
which economists have to make the bricks. "Tbe Statistician" 
says Mr. D. E. Wacha" is the great purveyor who supplies the 
Economist with the facts on which to build his sound and 
sore economic postulates and economic arguments, apart from 

'- fresh hypotheses and corrected or new theories. The Econo
!llist mainly treats of phenomena relating to groups of facts, 
each group being a watertight compartment by itself. But he 
has to go to the statistician for his fundamental materials." 
The chief drawback in Indian economic discussion to-day is 
the otter _lack of reliable statistical data which have been 
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lreated scientifically; facts must lie scientifically collected', 
sifted and analysed and from these facts only can a theory be 
formulated. Fragments of pure theory, only true under certain 
ideal conditions, must not be paraded as actual facts,· easily 
·realisable in every-day commerce and industry. For example, 
how many there are who forget that the most important 
•portion of the data from which the science of Economics 
-reasons, ·is bu.man character and 'human institutions, and 
everything consequently which affects that character or these 
institutions must create new problems. In India, the labourer 
'is usually his own master, and in addition to supplying 
labour necessary lor production of wealth he undertake.• 
also the risks of production which in Europe are borne by 
the employer. It is obvious that such a country cannot com' 
pare with that of countries in which industry is directed 
by technical skill, administrative ability and ample . capi
tal. The religious 'ideals of life preclud~ the Indian from 
an ardent pursuit of wealth, and moreover the laws of 
inheritance among the Hindus encourage the subdivision and 
not concentration of wealth. Peace and s~curity, rather 
than accumulation and possession of wealth, are what tbe 
average Indian wants. In dealing with questions of Indian 
economic conditions we must not jump at hasty conclusions. 
If a fur coat is good for a Canadian winte',·, it is not equally 
so for an Indian cold weather, nor is a dhoti (so suitable for 
India) equally suitable for Canada. 

INDIAN PROTECTION. 

India isjmnkly Proleclionisl. 

Yet curiously enough she is the one country which most 
requires strong Free Traders who ·Will analyse this ·uncritical 
.protectionism in order to discern whether or not, if protec
tion did come, tariffs would not bolster up industry alter 
industry at the expense of the community. Conservatism 
in production-the chief weakness of Indian industry
may be perpetuated by an indiscriminate protective tariff. 
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We must be careful far protection is often found to rest less 
on reasoning, than on sentiment. 

EXPORT DUTIES. 

Two essentials in discussing export duties are frequently 
omitted vi•., (1) that an export duty cannot be supported by a 
corresponding excise· duty as in the case of imports and (2) 
the outside country is practically the whole commercial 
world. If a protective duty is levied, the outsider or foreign• 
er will pay tbe whole or in part, provided be does not manage 
to obtain substitutes, and provided the demand is intense. 
To-day the possibility of finding substitutes is increasing rapid· 
ly.In discussing the economic' propriety of export duties we may 
lay it down as a general rule that· export duties should not be 
levied by India except where she bas a monopoly of supply of 
the commodity on which the duty is put, or such advantage 
in its production as to approximate to a monopoly. The 
export duty of cinnamon in Ceylon is of importance as illus· 
tratingthe·casein point Wh~n Ceylon had a monopoly of 
that spice it was very profitable. It was dropped in 1888, 
too late to save the Colony's pre.eminence in the export of 
cinnamon Similarly in India in 1867 there were export duties 
levied chiefly on grain, rice, indigo, lac, opium, silk, tobacco 
and nallve manufactures. Since 1860 these have been abo· 
lished with the exception of rice, opium and a lew other 
commodities: The duty on rice is economically justi6al!le, 
owing to excepticonal producing power posse•sed by India, 
the· exporting country. Almost the entire supplies of the 
cereal sent to foreign countries are drawn from Burma, 
the granary of India, and it is employed not merely as 
a food grain hut also for distillation and in the manu· 
facture of starch. Great economies are effected in tbe 
production particularly in the Burma rice mills e. g. the 
husk is conveyed by special contrivances to furnaces and· 
and there consumed, while a stream of water below carries 
off the asbo We owe much to European capitalists, for it is 
to them tbat the credit of this prosperous industry is due. 
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Another advantage in production is due to the fact that the 
monsoon never fails in Burma. Bad seasons, however, in 
other parts of India are apt to cause the diversion of rice which 
ordinarily would have been exported to foreigg markets. Some 
hold that the case for rice export duty to-day is hardly so 
good as formerly, owing to the fact-firstly that there are 
several substitutes for rice in storcb manufacture and secondly 
that the value of raw jute exports is much greater than 
rice and therefore a monopoly (e. g., jute) might be a more fit 
subject for an export duty. If there is, as some argue, a 
probability in the future of the supply not proving equal to 
the demand, an export duty would be still more advantageous 
to the producers (i. e. to India) generally. 

IMPORT DUTIES. 

Import duties ~re generally supposed to be paid ultimate· 
ly by the consumer, as was ostensibly the case recently in 
the new duties on tobacco. In the U oiled States of America 
and other productive countries, it is argued that the exporting 
country abroad pays. Most usually the import duty falls on 
the consumer. Suppose protective duties on cotton were to 
be re-imposed, as previous to 18 79, without an accompanying 
excise duty ; what would be the result if there were free 
markets in other parts of the world where Lancashire could 
send her cotton? Less cotton would be sent to India, unless 
India paid the duty, which is unlikely. The poying of the duty 
would check the demand ; hence the reaction on the pro· 
duction of manufactured cotton in Lancashire. But so far 
as Lancashire supplies so much cotton manufacture, she 
will bear part of the duty. The price of cotton manu
factures in India will rise, hut in view of the modem 
system of production, the price will never rise to the foil 
extent of the tax. Should an import duty be put by India 
on a commodity which she takes only in small quantities 
relatively, and if !be supply can be readjusted easily, and 
if there are other free markets, India will pay as consumer 
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the whole of the. tax, and the price may rise more than by 
the amount of the import duty. 

It is impossible to concede without a detailed - exa
mination of Indian industries whether any or all of them 
would be better off under a system of protective tariff. 
After a somewhat detailed analysis ol the various industres 
I find that no protection is possible at present for our jute 
manufactures, our paper·making, coal, tea, indigo, and coffee 
interests. . Protection or bounties, however, may be possible 
-on iron which is important-to other industrie•, cotton, tobacco 
and petroleum. I am on certain with r•gard to silk and sugar. 
It is impossible to arrive at these conclusions except alter 
careful deliberation as it is always dangerous to dip into 
India's purse-on the ground of manifest simplicity of assisting 
Indian industry. During t~e ,fast 10 years the petroleum 
industry bas developed to an astounding degree ; in 1898, 190 
lakhs of gallons were produced of which Burma produced 18' 
lakbsor 97 per cent. of India's produce; ten years later the pro
duction bad increased to 1,520 lakhs, ol which Burma produced 
1,488 lakhs gallons. Tbis means an increase of 700 p. c. Almost 
the whole supply comes from Burma and Assam, and very 
little from tbe Punjab. In spite of the progress that baa 
been. made, it is curious that India imports mineral oil to 
a value equivalent to two and a half times of her own out· 
pot. There seems good chance of expanding an industry at 
the expense of the United States, Roumania, the Straits 
Settlements, Sumatra and Russia. 

INFANT INDUSTRIES. 

England has certainly prospered under Free Trade 
a~d she has been free from many of the incidental dangers 
of protection. Still, however, there is no need of adding 
in view of this, "Free Trade" as an eleventh command· 
meot to the Decalogue. India, it must be remembered, is 
not pre-eminently fitted to become a great manufacturing 
country in the British or American sense of the term. 
'Fhere is, however, scope for diversified Industries 

§l 
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which she 'already possesses potentially. To· the infarit 
industries argument, economists have always conceded the 
j!reatest weight. whether the argument is urged in a special 
or general form;. There are as you know risks and difficulties 
.which always attend the domestication of new .·branches of 
production. If a country like India is agricultural and has·no 
large and .important classes of artisans and factory workers, 
the skill required for commencing any kind of mill will be 
·exceedingly difficult. Competition with established foreign 
rh•als will be impossible in spite of the fact that the country 
has great natural advantages. Once the industry which is be· 
ing dome•ticated bas been wisely chosen and the initial diffi· 
culiies have been overcome, the duty should be withdrawn. 
Such a policy will mean a burden on those who consume 
what is produced by that industry, but the supporters hold 
that once the infant is vigorous, there will be more than 
a compensating gain, or in other words, the crutches to 
teach the new manufacturers to walk. may teach them very. 
much earlier than the industries should otherwise have learned 
to-do. Accordingly the cost ol the crutches is tnore than re· 
paid. There are many difficulties as lor example, the length 
of the period for such protection. In India one industry may 
require. even SO years, while another but Ui or 20. More· 
over, it is most difficult for a Government to use the argument 
fairly and honestly. Behind a tariff wall, there will be a 
number of industries which can never exist without it, and.it 
is a far wiser policy to let these die than be a burden. Pro• 
tection is, as the term itself implies, and as the American 
tariff on woollens, and the French and German agriculloral 
tariffs have demonstrated too often, a policy for the weak and 
not for the strong. Ah I Gentlemen how often' do we find th~ 
motive power behind a tariff, a chronic clamour of self-seek· 
ing classes without any spirit of philosophic contentment I 

THE u DRAIN." 

'' There is an aspect of Indian commerce and industry 
which durin!: the last few re~rs has been of special interest 



to Dlany tndian gentlemen.. I refer to the so cailed " Drain ~~ 
which ostensibly means .. that there is an excess of exports 
over imports annually and, ipso facio, a drain of wealth is, tak
ing place. It is i'!opp~rtune .~o weary you with , econo!Dio 
reasonings (so.meH,mes exasperatingly dull) as to how imp9rtS 
and exports balance one another and how there are many 
moro.imports and ~xporls, than ·are dreamt of in the phil~ 
phy of our commerce and industry returns. During the last 
few years, the United States, probably the richest country 
in the world,- has an excess of exports over imports . .,~ 
Rs. 142 crores, Russia Rs. 51 crores, Australia Rs. 23 crores, 
Brazil Rs •. 22 crores and. the Argentine Republic Rs. 11. 
crores i India's excess of exports over imports average& 
Rs. 27 crores ; on the other hand Persia imports more than
she exports and yet she is certainly not rich nor does. she 
enjoy successful foreign trade. Indian statistics are frequently
misread and how frequently are they the real spawning 
ground of much misunderstanding and of much vilification o£ 
economic problems to-day I The reason of this excess,of. 
exports over imports is due in the first place to economic 
status and not to political status. Of these countries mentioned 
above the majority consisted of young countries whose s!or~ 
of wealth have just been tapped while the others , (pre
eminently amorig which are India, Servia and Roumaniai ba~ 
an ejfele industrial organisation which was now being displaced, 
by a.more up·to-date organisation that will go far to make. 
competition fairer. 1\gaio, there is an increase of wealtll to 
the owners of land and to workers themselves, as well as to 
capi~lists. Australia fully realising the truth of this, wiUiogly. 
pays to .Great Britain annually Rs. 2S crores as interest and. 
she bas but {0 lakhs of population-and 1/lOOtb part of the. 
accumulated wealth of India. Some may argue that so far as 
the excess of exports over imports represents interests or. 
capital invested no objection .:an bo taken. It was to tbe: 
sums paid owing to India's political connexioo that excep
tion is taken. The sdm is no longer .Rs. 27 crores but Hs. 9! 
crores. 
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Payments in connexion with Civil Depart· 

ments in India •.• • •• 
Army and Marine effective charges 
India office . ... • •. 
Furlough allowances 
Pension and gratuities ... 

... ... 

... 

. .. 
... ... 
... 
... 

Rs. 26 lakhs, 
, 127 ,; 

" 
S2 ,, 

, 127' " , 666 , -· Rs. 91 cr. ----
This sum of 9i crores is not tribute because a tribute 

Is payment exacted without equivalent services but this sum in 
question is a payment for work done, for services rendered. 
As a distinguished Indian (Mr. Justice Ranade) said, address
ing his own countrymen " It cannot well bs a mere accident 
that the destinies of this country have been entrusted to the 
guidance of a nation whose characteristic strength is opposed 
to all our weaknesses, whose enterprise in commerce and 
manufactures knows no bounds, whose capital overflows 
the world, whose view of life is full of hope, and whose 
jlowers of organisation have never been surpassed."· 

Let me say a few words more as Parthian Shots. Great 
Britain's credit enables India to borrow in the money market 
on terms which she could bot do otherwise and · this 
saving more than compensates lor the cosf of services. 
Japan with all its infinite capacity for taking pains, and 
with all its hard study of that branch of economics (which 
is called Finance) cannot borrow so cheaply as India. 
Japan pays for her loans 8 per cent. while India were she 
i'lldependent could not borrow at a lower rate than 6 or· 

· 7 per cent. · This saving of 2~ per cent. on her present per· 
rilanent debt would be a little over 9 crores of rupees, equi· 
valent almost the sum which forms the Home charges fOI' 
the services which India receives.- Again India enjoys free · 

. of charge the use of the Ambassadors as' well as consuls of 
His Majesty's Government, throughout ·the world. Thia 
hllge saving cannot be estimated with accumcy, but it is 
indeed great. Lastly India enjoys the . services of the 
British Navy. The Navy costs some Rs. Hi crores a year 



~05 

(for 1909 the estimates were Rs. 54 cr.) lndia contri
butes but a modest laich. At the same time we admit 
with the heartiest satisfaction and deepest sense of pride 
that the Indian Army is a' source of strength to the British 
Empire, when, however, we total up the debits and credits 
we certainly find India receives more than she gives. I hope 
.then that this, although one of the most curious- of para
doxes, will appear to be one of the most transparent of 
fallacies. 

INDUSTRIAL DBVBLOPMBNT. 

I come now to the question of industrial development 
and though I shall treat it brieRy, I hope I shall not be con
sidered dogmatical. The development of industrial under
takings and indnstrial education is certainly one of the lore
most .of administrative problems especially in those pro
vinces where there are rich resources not yet systematically 
developed and where too unfortunately there is little aptitude 
or enterprise shown in utilising them. Gentlemen, we 
must not be blind to this principal cause of the failure 
of Indian industry. There is an awful lack of enterprise 
in agriculture, hand-loom weaving, sugar production, oil-press· 
ing1 not to mention the production of manufactured articles 
of a complex character. Cotton weaving e. g. is conducted 
on archaic and e~ceedingly wastelullines. I have already 
referred to Indian agriculture and it being the principal 
industry of India no consideration of the industrial develop
ment can be cotrtplete without a reference to a topic which 
roughly requires special treatment. 

AGRICOLTURI!. 

Agriculture means the culture of the people who live on 
the soil, as well as- the cultivation of the soil itself. Our chief 
difficulft lies in the fact that Indian agriculture is in the banda 
of small men, the capital is required in small sums, and it is sup
plied by sn1all capitalists to men of small commercial inteiU
gence at anything but a small rate of interest. During my 



tours in the United Provinces, Bengal, Eastern Bengal and 
Assam, Central Provinces and the Bombay Presidency I was 
much struck by the lack of real practical knowledge amongst 
the ryots who are conservative to a fault. ~any conclu· 
sions arrived at agricultural colleges in this country are 
never beard of even by the better class cultivators. We per· 
haps are to be blamed slightly in this matter. There is only 
one way of improving the ryotfl welfare and that is the eternal 
truth of getting into their skins, of realising their ideas l!nd 
feelings. When once we see their point of view we shall 
guide them with greater ease to adopting improved methods 
of agriculture. Then will they take to improving their· jute 
crops, e. g. in cultivating a whiter fibre, in growing jute . in 
rotation with paddy-a very protitable and economical enter· 
prise-in planting and transplanting paddy more carefully 
and cheaply and in cultivating new staples. The Soy, bean 
for example, has undoubtedly enormous interest for India 
and a struggle between bean oil and cotton oil in the. 
soap countries in the world bas already begun, If its .intro
duction into this country is successful there should be little 
difficulty in competing with Manchuria. Dry Farming which 
has been so successful in America might be introduced in a 
larger degree. Dry Farming means roughly lhe cultivation 
of drought resisting plants and also the most advantageous 
use of rainfall on the soil by careful prepar;!tion. A great deal 
can be done in the way of co·operation whether in the form of 
credit societies or of supply societies e. g., for providing the 
materials of agriculture, productive •ocietiese. g., co·operative 
dairies and sale societies such as lac or grain societies. When, 
in Eastern Bengal and Assam 1 found some startling rates 
of interest. Three villagers borrowed a maund of rice 
when the market price was Rs. 6 per maund. Not b-eing 
able to pay in cash they made a bond for Rs. 7 stipulat,, 
ing for interest at 150 per cent. compounded every tbre~· 
months. In less than three years they were sued for l~s. 200 
and the Munsif decreed the entire claim. In another case 
three villagers executed a bond for Rs. 9 lor cloth purch.;.ed 
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stipulating for interest at 187! per cent. every quarter. The 
same M unsif gave a decree for the principal with simple 
interest at 75 per cent. I know of another case where ! men 
took a loan of Rs. 15 at Re. 1 interest a day which comes to 
2,488·1-8 per cent. yearly. At the end ol three years an e"
#arle decree for a claim of Rs. 999 was given. There is scope 
for a more extensive use of agricultural macl1inery, but suffi
Cient attention will have to be paid to the peculiarities of local 
agricultural methods. The work of Mr. W. H. Moreland, 
Director of Agriculture. United Province•, has been very suc
cessful in this respect. Co-operative rural societies may own 
jointly agricultural implements and will decrease the lilni
tations imposed by the scarcity of capital in agriculture. 
Bengali ryot like his !rater in the Deccan is supremely 
critical of any machine containing unnecessary parts or whose 
utility is not obvious. Superficial finish of machines e. g. 
highly varnished and coloured metal surfaces so attractive to 
the European is not desired by the Indian cultivator. There 
are local peculiarities e. g. the ryot of Eastern Bengal and 
Assam does only about! or f of the work of an efficient 
English labourer, his pair of bullocks can do but ! the work 
of an English pair of horses. His oxen are trained to go 
counter-clockwise and gears must be designed accordingly. 
The Rexor muscles are better developed than the extensors 
so the ryots work m~re effectively with a drawing than with 
a thrusting stroke. Lastly he would rather sit down to turn 
a horizontal wheel, than stand up and tnrn a vertical wheel 
for a much shorter period. 

WEAVING. 

Of industries closely allied to agriculture weaving is 
the most important. 80 per cent of the weavers in Eastern 
Bengal aad Assam are engaged in agricultural pursuits. 
Dacca bas always been famous for its muslino-Abrawan 
or u runni"1g water "• Baftbwa or 11 woven air", Shabnam 
or "evening dew", though these art almost a !bing 
or tile pll$1 ; '!nd the. d~m~nd in E11rope for lh~ Qld cotton 
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flowered and sprigged muslin has almost entirely fallen . 
off ;. when Burk prepared his impeachment ol Warren 
Hastings the outpllt of muslins .and silks ol Dacca was 
declared \o have an annual value of Rs. 62,50,000. Though 
this sum is. probably exaggerated yet in Europe there 
was an exceptionally huge demand. for these ·celebrated 
goods. To-day European ·taste has entirely changed and 
chiffon and similar substitutes have taken the place of 
Dacca muslins. Another reason for· the decline is that there 
is an increasing sale ol Japanese silks. A lew years ago, I 
got three grades ol chiffons !rom London and the prices were 
roughly·Jl2J, l-and 1/7/· Prices of similar .grades ol Dacca 
muslins are about lS or 14 annas and one rupee thirteen annas 
to S rupees ten annas a yard. Tbe chiffon indeed looks even 
better than the local muslino. The <;a)vation of weavers does 
hot lie in the adoption ol large and often expensive looms. 
It will be more expedient, firstly to utilise existing looms to 
better advantage by slight alterations which will increase the 
yield in many cases to SO per cent., and secondly to as.ist the 
weavers to buy yarn cheap a•1d to sell their products dear. 
There is no use at present lor a central weaving school in 
Dacca until we have first looked to these points. In Eastern 
Bengal anj Assam quite 75% ol the weavers are dependent 
on Mahajans. In many provinces that I have visited, a weaver 
gets very little more than the cost price in .good seasons and 
very much less than this price in bad years. What is wa;oted 
ia an organiution to enable the weavers to dispose of their 
wares as economically as possible. There is no need at 
present lor large expenditure on bricks, mortar, and 
laboratory appliances. Our industrial development is not, 
as many are apt to think, a matter that can be hustled and 
hurried. 

SUGAR. 

The most striking fact of Indian Commerce in recent 
years has been the tremendou; and uoparalleled expansion · 
in our sugar imports. This is s.pecially phenomenal wl!en 
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we remember that India is probably the largest. produce 
of sugar in the. world and sugar is indispensible for : 
warm country like that we live in, It, however, cannot b• 
said that the cultivation of sugarcane in India is contract 
ing seriously because of these imports. We have 1< 
remember that the sugarcane in India is often grown ;, 
small patches which def:y estimate and moreovel' the great 
mass of the sugarcane of 'this country is not converted 
into crystalline sugar but is consumed in the form 
of crude sugar · or gur which is more nutritious than 
refined sugar, It is at the same time impossible not 
to believe that this huge importation of foreign sugar at 
the rate of 107 lacks of cwts. yearly or nearly 2 seers per 
head of population can be continued without affecting the 
internal industry as a whole. You ask then what is to be 
done? We are not iaking pains enough in the struggle 
for markets. We ought to develop the central factory 
system i. e. factory situated in the centre of a tract 
of land reserved for sugar and its rotation of crops 
only. The cane is then as near the mill as possible and 
cultivation, cutting etc., can be done with the least possi· 
ble waste, The complete triumph of this system is seen in 
the regeneration of the sugar industry in Formosa by the 
Japanese, and in Porto Rico. The Java planters according 
to the British Consul in the island, are devoting a large 
portion of their profits to improving their methods of 
production, while steps are being taken to provide better 
transport and machinery of the latest type. The price of 
imported sugar will fall probably as a result of this and 
Indian sugar will be subject to serious competition in its 
own markets. A protective tariff, I do not think, will cure 
this lack of enterprise. The ryots are strongly averse 
to using effective crushing mills. The most suitable milll 
are the three roller mills and these might be purchased by 
~tome of our rural co-operative societies. At the Allllbaba4 

~· 
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Exhibition, the Hadi plant proved its excellenee 'anci sugar 
making by ·this prol)ess among better class cultivators would 
be profitable. . In ·some provinces; there is great · need for 
the Central Fact~ry system.' ln Eastern Bengal and Assam, 
the East lridia Company .had· extensive .mills and even 
to this day, the;·e still remain some large sugar f_actories. 
~n Rangpur_ ~speciaiiy as the district has a belt of country 
11n both banks of the Jamuneswari suited fo~ cane cultiva· 
tion th~re are special advantages for a ~entral factory. 

I cannot go into. detail in the present papet with 
regard to the production of goods of· a complex character 
qn a large scale by up-to-date .111ethods. 1t is necessary; 
nevertheless, to refer ·to the importance of choosing a 
good locality in which raw material and fuel can be obtain. 
ed cheaply, and from which • goods produced can be 
readily transported _to the consuming markets. There is 
need also of obtaining well-paid skilful artisai)S as the 
results of the experiments ,of employing captains· of 
industry on this basis has been exceptionally successful in 
Japan. We. must not forget that Indian industry is 
limited by capital. Without capital, land cannot be culli· 
vated, mines cannot be worked nor can factories be 
constructed. We are apt to jhink that Jaws and govern· 
ments can create industry, This is seen in, th~ 

argument for protection to native industry . as the 
sole panacea. Government is playing a noble and generous 
part in increasing the efficiency of labour by education 
and sanitary legislation and it is thus enabling capital to 
do more work. When all is said and done it still remains 
true that one of the real limits to industry is capital. 

CAPITAL, 

The investment of British Capital in India has been 
disCussed at length in two interesting papers read by 
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Mr .. Gcprge Paish before the Royal Statistical Society 
in 1909 and in 1910 respectively. Mr •. Paish remarks: 
" ,No . Qne can doubt the. beneficient effect · upon the 
prosperity of. India of. this expenditure of British .capi· 
tal tor the development of the natural resources . of the 
country, anc! the linlling up or district with district, which 
has so. powerfully helped to diminish the severity of 
famines.· The gr~:at sums shown belllw have been lent tq 
India at aQ exceptionally low rate of interest, and having 
regard tQ tl)e immense increase in the wealth ofthe Indian 
pepple wh1ch has resulted, and is resulting, from the con• 
structioo of ra,ilways, the f?urden of the low interest charge 
i)l quite negligable". The details being as follows :-

£ (OQO's omitted) 
Goverm0ent. 
Municipal. 
Railways 
~anks 

: .... 
... : 

..... 

••• . ... 
••'! 

-··· 
<;:gmmeccial 11nd Ind.ustrial etc. 
~lecl,ric lighting and power 
Fi[)ancial, land anc! inve~ment 
c;>as and water ... 
lron, coal an!l steel ... 
Mines,. .. ,. ' .. , 
Motor traction anc! 111anu(act~rillg 
Oil ....... ~ . '-'"'" . •-•• 
Rubber ,,;. .... 
T~:a and coffee •• , . .. 
Telegraphs and telephones ••• 
Tramways ... ., ~. 

Total 

• •• 178,995 
,.. a,522. 
.., l3ij,519 

-··· 3,400 
••• 2,647 
... ,_1,763 

••• ,1,853 
... 659 

. .. , 803 .. ... 3,531 
" ... 90. 

... ;!,184 ... 4.,611) 

••• 19,6!4. . .. 4~. 

. . , . 4,136 

365,399 
I . I 

_____ _. 

... .. 

. 

... 

It: is interesting to note that Australasia has· bllrru.wcd 
380 millions, Canada and Newfoundland ;173 millivns '"d 



Sbuth Africa 351 millions, the United States 688 millions 
and Argentina 270 millions, followed by Brazil, Mexico 
and Japan with 94, 87 and 54 millions respectively. Mr. R. 
N. Mukerjee, C. I. E., an eminent Indian business man, m 
the course of his Presidential address at the Indian Indus· 
trial Conference in 1910, said in words which must be 
repeated. " Indian capital is proverbially shy and unenter
prising, but this I ascribe largely to a want of industrial 
and commercial knowledge on the part of Indian capita
lists, and consequent failure to realise the potentia
lities of the various schemes placed before them, 
coupled with a disinclination to , depart from those 
time-honoured methods of investing arid lending money, 
which have been· in. force for so many centuries and 
in many instances, ·bring in a return which can only be 
considered as usury. India, generally speaking, is _a poor 
country, thatis to say, the majority of the. population are 
poor. But there is· wealth in India, and the possessors 
of it could, with but a fractional part of their amassed 
wealth, not only develop many of the industries that are 
dormant to-day, but make India industrially equal to any 
other country in the world. We often see articles in Indian 
newspapers, or hear speeches from public platforms, con
demning the use of foreign (English) capital for the de
velopment of Indian industries •. But, I am afraid, those 
who hold such· views do not seriously conside~ the 
question in all its aspects. Apart from the fact that 
foreign capital is only · attracted by signs of peace and 
prosperity, and that we know that foreign capital is wel
come in any other country . for the development of her 
industries, an· important consideration for us in India 
arises from the fact that, for our own good, it is wise to 
allow British capitalists to interest themselves in our in· 
tlustries, and thus take an active part in their development. 
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fhat industrial enterprise can be successful in India is 
amply proved by the many large and thriving industries, 
reprbSenting millions of capital which already exist, and 
it is a reproach to us, as a people, that practically the 
whole of these, with the exception of a certain num
ber on the Bombay side, have been financed. and 
developed by English capital and energy. It is 'true 
that when these industries were first started, our coun
trymen had little interest in, or knowledge of such 
enterprises, but that attitude is rapidly changing, and 
it should be our aim and endeavour to emulate the 
example set us by our English fellow subjects and 
to join with them in the industrial development of 
India." It is the fashion in some quarters to protest 
against the incoming of British capital. India could well 
do with more of it. Canada and the Argentine Republic 
are having their railroads constructed for them and 
are increasing their trade in a way they could never 
do without this capital. The bulk of the Canadian 
and Argentine shares have gone into railroad construc
tion. India is credited with the comparatively small 
sum of Rs. 4l crores for her railways including the 
much required feeder railways for developing new centres 
of industry. The opening up of communications has 
had a great deal to do with the increase of incomes of 
ryots and the industrial classes. Between 1875 and 1895 
agricultural income rose from Rs. 26 to Rs. 35 or 39 per 
cent. the non-agricultural income from Rs. 28 to Rs. 34, or 18 
per cent. and as these two classes were 97 per cent. of the 
population the average annual income of the masses had 
risen from Rs, 27 to Rs. 35 or 28 per cent. The income of 
all classes taken together had risen from Rs. 30 to .l<s. 39 or 
an increase in the average income ol 29 per cent, These 
ligures have been carefully compiled and deserve high 



respect. The :increased prosperity consequent on !he open
ing up of the country is seen in an increased c;:,nsumption 
per ljead of: salt, in· a large development of excise t;evenue 
during the poriod, in the _great increase of .Savings Bank 
Deposits and in the decreasing severit)• of famines. 

LABOUR. 

I have already referred incidentally to. Indian labour 
an4 I atn afraid I have wearied you with some ostensibly . 
cryptic observations. l had intended to show you how; 
production was hungering for labour which is ·at present 
like an army without leaders. I should have .liked to show 
you a very practical scheme oi my own viz., tpe formation 
of labour exch'!nges. This exchange_ would be . con_cern• 
ed with the .numbers, movements, . and _conc\ition of 
labour. , There is ol COI!rse alway~· ~he ris~ tljat ,Gov~rn· 
ment might appear to guaranlee the terms of employment, 
but this <iisadvantage could be easily overcotne. It would 
be to the interest of the Government itself to furnish in· 
formatior:t which may guide it in ,legislation and it wol!ld 
be in the direct interest of the labourers so that eJllployers 
and employed m.ay be brought together without \1le, evils of 
the present Arkati' system. Si~il!U' schemes· have been 
s11ccessfulin.the U.nited States of America, in ~witzerlanc\, 
an<:! more recently in the Uni~ed Kipgdoro. 

_ A great deal remains !o be done with ;;gard to' ou( 
i_nc:lustrial de:velopmept.. As 1 ha~e said a pr~tective tari~ 
has often l)een put forward--as the best ~~ans t~ !endt?:ilq 
eff~ctive devl)lopmeqt, lt .is a Contentious matter ~n which 
there is at present no nec!lssity .to enter, jnto, but it may be 
observed .that ta_riffs alone w\llpot ~1'P'!nd the industries 
of lnqia, The Bombay millowners h~qdjcapped. t~eir 
own im!ustry by uJ:!Wise methpds of finance and control 
whic;h 111i!itate ·against_ prosperity- far:--m~r!i ·_th~ th~ 
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Excise duly. A pressing need for India to·d~y is the 
unlocking of hoarded capital which ought to be put 
to · reproductive uses. The process has begun and 
its continuance is imperative to lhe industrial deve· 
lopment of India. Twenty.years ago, hardly any manga· 
nese ore was produced in India, but last year the quantity 
exported was 572,979 tons and the value was Rs. 91•9 
·lakhs. The advance on the previous year was therefore 
:14·5 per cent. in quantity and 16·2 per cent. in value. No 
attempt has yet been made to manufacture ferro·manga. 
nese. Again nothing has been done in regard to the 
manufacture of sulphuric acid on a large scale, as every
one knows that sulphuric acid is the key to most 
economic and to many metallurgical industries. This 
bas been frequently manifested by Sir Thomas Holland. 
·India pays 30 crores annually for products obtained in 
Europe · from minerals identical with those lying idle in 
her own soil. A great deal is to be done in the utilisation 
in India itself of raw materials, such as oil seeds which 
"ilre utilised in Eiitope and America for the manufacture 
.nf various articles of commerce. In the last !wo years, 
the share of seeds in the total value of raw produce ex• 
ported, has been successively 17·4 per cent. and 22•4 
per cent. In 1910-11 it rose to 26•7 per cent. If well 
organised oil mills are established, there is no doubt that 
the export of cotlon seed would decl'ease but there is 
every likelihood of a ·ready sale for the manufactured 
article in the form of article of food and the edible oil 
might also form a suitable substitute for ghee of which 
the supply is· now falling short of demand. Then again 
there is the case of paper. The raw materials for paper mak· 
ing are available in the country though not in an exactly 
accessible form. Large supplies of wood-pulp and wood 
meal could be made available from the forests of spruce 
and silver Jir in the mountains and fibrous grass from the 
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forests at the foot of the Himalayas. Vast quantities 
of hides and skins are exported which ought to be 
m.mufactured into leather and enormous consignments 
o1f cotton cloth which might be made within India itself 
if the staple of her cotton was systematically improv
ed.· It is surprising to find that in the classical days 
of Greece and Rome three products of India attract
ed the notice of curious enquirers-a tree from which 
the Indians made cloth (the cotton plant)-a reed from 
which a sweet juice was expressed (sugar-cane) and a plant 
yielding a dark blue dye known as indicon (indigo). These 
are the very industries which are in jeopardy to-day. These 
plants were not known to the ancient agriculture of Egypt 
and Mesopotamia. India has found herself surpassed by 
America and Egypt in growing crops that were peculiarly 
her own. In Egypt the cotton plant produces four
fold,. in the West Indies the sugarcane produces nearly 
threefold the return that they yield in India. And the 
cultivation of indigo now appears to be doomed by :the 
manufacture of artificial dye in German laboratories. The 
Indian industrial progress has certainly been great during 
the last three decades but during the next two decades . 
remarkable development will take place. We have to 
remember that the foundations of India's industrial pros
perity have already been laid, her produc.tive power is 
capable of infinite expansion, and the time is now at hand to 
improve Indian agriculture by strictly practical means so 
that its products can compete in the markets of the world, 
to extend her railways and irrigation, to coax British 
capital and above all to foster a strong spirit of co-opera
tion. We must do away with hasty sentiment.; we must 
go forward with a high heart and· sober self-reliance. Let 
us hasten with caution for, as some one has said, the most 
tragic miscarriages in history have been due to the im~ 
patient idealist and surely he is not absent from.our midst. 
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CO-OPERATIVE SOCIETIES IN THE CENTRAl. 
PROVINCES AND BERAR. 

By H. R. CROSTHWAITE, ESQ., J. P., U. C. S., 

Registrar of Co-operative Societies, Central 
Provi11ces a11d Berar. 

The present Co-operative Credit Societies · Act was 
passed in March 190<1,, In that year Mr. Dupernex se~t a 
paper to the Sixth International Co-operative Congress ·in 
which the following words are to be found :-

" As yet the Co-operative movement in Indaa is in iii 
infancy. We have many well: wisher:~, but there is consi· 
derable scepticism as to the possibility of any real progress 
being m~de." · · · · · 

Seven years and more have passed, and, although the 
move111ent is still in its infancy, there are distinc~ signs of_ 
sturdy development. There are, as before, many sceptics 

_ who stoutly deny that there has been "t'eal" progress. 
Science, however, tells us that all living things have· their 
uses; and we may grant that the sceptic has his. ·He is a 
valuable critic, a thermantidote for the enthusiasm that is 
too hot. Looking back at the progress of the movement 
in tljese Provinces it is remarkable that not a few present 
co-operators have been· recruited from the ranks of the 
sceptics. The man who has dropped co-operation after he 
(Jas once taken it up in earnest has, however, yet to appear. 
What the co-operative movement most requires is a large 
number of zealous workers. Our list of \Vorkers is con
stantly being added to. In 190! there were no workers 
at all ; at present there are about fifty n<•n-official gentle
men taking an active part in organization. And, though 
progress has neither been great nor rapid, the reality of the 
advance made is beyond dispute. 

2. The first village society in the Central Provinces 
was formed on the 20th June 1905. It was a very small 

68 
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affair ·with 20 members and a capital: of Rs. 240. · In the 
same year the Harda Urban Society started work with 48 
members and a share capital of Rs. 7 ,950, Both these early 
societies are still flourishing and their members value them 
highly. The Harda Society has made such progress that 
the time has come to grant members (who are mostly 
small trademen) the benefits of an ordinary bank account, 
and steps are being taken to reorganize on lines which 
will bring the advantages of the cash-credit system to the 
individual members· of the society. Every member will 
be granted a credit, and the fiAancial machinery will be 
so constructed that money can be drawn and paid back 
again as desired by the member. This step will mark 
a stage of progress which has been reached ·after a few 
years of steady work, At the close of 1905 there were in 
existence 9 rural societies and 1 urban society. The tota) 
membership was 639 and the total capital Rs. 10,345 • . 

3. In 1906 the movement spread. New rural societies 
numbered 52, and five fresh urban societies were registered. 
The Registrar reported " There is an active demand for 
more societies and for admission to membership of the 
existing societies." In the same report the Registrar wrote 
" The capitalist understands as little as the ryot the co. 
operative aims ; as soon as it appears to . him that the 
remedy that is being injected into the body politic is not 
a sterile vaccine, but contains the germs of a new life that 
is likely to permeate the entire rural community, the real 
attitude of the money-lender will be disciosed." 

In this year the institution known as the " Central 
~ank " made a first ·appearance in these Provinces. A 
"central bank " is not only a .society of organizers and 
missionaries but it is the d,istributary by means of which 
the rivulets of banking-the s~all societies of borrowers
can be fed from the stream of the .money market. The 



share ·capital of the • •central bank" provides earnest money 
and inspires efficiency and vitality. The directors and 
shareholders are local men and operations are restricted to 
a tahsil or to a district. At the close of this year there were 
registered 63 rural societies with a capital of Rs. 31,061 
and 2154. members, and 4 urban societies with a capital of 
Rs, 28,509 and 667 members. One central bank commen· 
ced work on a small scale. 

4.. In 1906 the Registrar had voiced the doubt 
existing in the minds of many as to the ability of co-opera
tive credit societies to weather the storm of seasonal 
calamity and crop failure. His utterances were almost 
prophetic. For the rains of 1907 terminated abruptly and 
scarcity was· prevalent. It must suffice to state briefly that 
the societies emerged from the ordeal ·with a degree of 
success that created much surprise. Recoveries were good ; 
there were no bad debts; and though some renewals were 
granted nothing occurred to disturb progress. At the close 
of the year there were 4, central banks, 7 urban and 69 
rural societies. Co-operative working capital reached the 
sum of Rs, 1,61,605. 

5. In 1908 the Registrar could write:-" There can b11 
no ·doubt now that co-nperative credit will flourish ih the 
country." Capital increased to Rs. 2,03,601 ; althouglt 
only 18 new societies, one new central bank, and ani! 
new urban bank were registered. It had been proved, by 
this time, that co-operative credit provides a genuine field 
for safe investment. 

6. In 1909, 52 new rural societies were registered. 
The Registrar reported •• No fresh ground has been 
broken ; and the increase in the number of societies, 
as well as their work, must be regarded as spontaneous. 
This remark does not imply that the work uf ·organizers, 
both official and non-official has been less strenuous ; 



they have worked even harder than before ; but in place of 
a new exotic plan't of unknown strength they have now a 
vigorous growth that requires training in every direction, 
and occasional pruning." Capital increased toRs. 2,92,100. 
•• The past year". wrote the Chief Commissioner 
" has witnessed an important advance. The Sihora · Central 
Bank has shown that well managed societies may expect 
valuable support from the Joint Stock Banks and has 
further justified the claim of the District or Tahsil . Bank 
to a place in the co· operative organization· by its work in 
investigating applications of rural societies for registration. 
A financi11g society, working in a limited area, is exception· 
ally qualified to decide on the fitness and reliability of a 
borrowing society ; the sum of the local knowledge and 
influence possessed by its directorate i~ very large and 
its own interests demand caution and a close adherence 
to the accepted principles of co-operative banking in the 
foundation of its client societies. The Chief Commissioner 
sees , in ·this development a very important practical 
contribution to the vexed question of organization. •• 

7. In 1910 the movement spread steadily ;.and at the 
close of the year there were 280 rural societies with 7622 
members, 8 urba~ societies with 124 7 membe~s, · ~nd 12 
central. banks with 80,1, members.. Capital reached the 
sum of Rs. 5,02,080. Recoveries were excellent, bad del;>ts 
practically unknown. 

.. 

8, We thus come to the present year. 1911, 
When the bme arrives to sum up the year's record 
it will be found that rural societies number about 
500,. that •everal new central banks have been form• 
ed, · that industrial ·SOcieties have commenced work, 
that a great arlvance has been made in the case of 
existing urban societies, that co-operative capital has 
again increased very largely, that our list of .workers 
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is longer, and .that the .question of resourceS has 
·been solved by the formation of the ·Provincial Co
operative -Bank with a capital of Rs. 5,00,000 which 
bas already been over-subscribed by ihe leading men of 
the Provinces. Our policy has been a cautious one; and 
it will remain cautious. We recognize, readily enough, 
that we are, as yet, only touching the fringe of our task, and 
that the road to be traversed stretches away before us into 
the distant future. ·And nobody can tell what the years 
may bring forth,-not even our friends the sceptics. . . 

THE tNFLUENCE bF SCIENCE ON INDUSTRY AND 
.. COMMERCE. 

BY C. GO PAL MENON, F. I. P. S., F. C. I., A. I. B. 

The work of practical Science has been to bring about a 
closer blending of Science with manufactures and commerce. 
The wonderful growth of modern Science that has taken 
place had a wonderful effect on industry and commerce. The 
achievements of Science have been so great that it has enter. 
ed into every field·of nature and thought and have rendered 
revolutionary changes in no ·small degree. Applied Science 
aided by intellectual activity, has wrought wonders and can 
be best appreciated by an occasional comparison with former 
times.·- History abounds with marvels wrought by Science on 
behalf _of commerce and as a result there bas been a rapid 
improvement in the supply of material wants ; an increase in 
enjoyment . and happiness ; a multiplication of want and 
desires, with the ability to satisfy them. Our age has been 
an age of great discoveries in Science and Art. An eminent 
writer observ"'l ;-" Science teaches ns the simplest means .of 
"obtaining the greatest effect with the smallest expenditure of 
'·'power, and with given means to p1 oduce a maximum of force. 
"The unprofitable exertion of power, the waste of force in 
"agriculture, in other branches of industry, or in social 
"economy, is characteristic of the want_ ol true civilisation. 



''No living being is entitled to claim perfection for the 
11 arts useful to man. They are progressive in their- very 
11 nature; and often. when they are thought to be carried to 
11 the very highest point of excellence an unexpected discovery 
"opens to them a n~w caree.r." -

The service which Science is continually rendering to 
industry and commerce is the discovery ol naturalsubstances 
and Dr. Yeats in _his work on "The Natural • History of 
Commet·ce".- points out .that "without a considerable 
knowledge of raw materials and of their adaptation, we 
could not live; and without an unremitting application. of 
such knowledge we could not live _in comfort, We 
may even measure a country's civilization by the extent 
and diffusion of this important knowledge. The economic 
history of a nation would J>e a record of the discovery of new 
raw materials, of new sources of supply, and of additional 
applications. All such discoveries tend to our benefit, while 
their result _is occasionally to enrich the discove~er, and t9 
change the face ol our social and industrial life.'; ' 

The object of Science is the discovery of truth. ; In 
countries where industrial development is at a low ebb, the 
problem of the utilization of their resources is the essential 
theme lor consideration. Ample opportunities exist in those 
countries lor the adaptation of Science to practical .require· 
ments. It would ·be hardly possible .to enumerate all ·the 
benefits which Science has rendered to Industry-and -Com
lnerce1 but the difference which results from the 'a<! vance of 
commerce aided by Science can very well be marked out by 
going into the progreso of Science in the nineteenth century.: 
The-·general ·condition of the world has been entirely 
changed since the year 1800. Science, to the thoughtful 
mirid, has given 'beautiful results, has been pregnant with' 
progressive discoveries besides exercising its. greatest -in.' 
Huence upon civilization and commerce and upon our every 
day's comforts. 'In the earlier decades of the 19th-century 
there ·were no Railways in operation and -no Telegraphic 
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wires were laid out 1· but with that great transition brought 
about at the close of the 18th and the beginning of the 19th 
centuries by discoveries and inventions, a change in human 
affairs took place. 

' There was great material change affording greater 
comforts to human being ; the social condition of the world 
bad also be~n altered. With these every year more railways, 
roads, shtps a;;;; steamboats were added, enabling raw 
materials to be taken from one end to the other. Submarine 
cables for instantaneous communication at great expense 
were also laid, Postal and Money orde~system and such other 
things calculated to extend commerce were also introduced. 
All these marvels were achieved in the short space of fifty 
years and who knows what would be the wonderful transfor· 
mation that would take place in the future • 

. In the middle of the 19th century steam displaced the 
Sailing opium-clippers, once the pride of Calcutta, and gradu· 
ally outstripped the smart full-rigged ships, which played an 
important part on the coastal communication of India, 
Tbe modern steam communication has been so much ad
vanced that its course of voyage could be looked upon with 
certainty. The Mail boats from England, which used to take 
two and three months to arrive in India, now takes only a 
fortnight. Electricity bas made a thousand miles as a bair's 
breadth. Geography, Arcbreology, Astronomy, Chemistry, 
Mechanical Science bave rendered their help to industry in 
bringing about its marvellous development in modern times. 
Tbe greatest service which Science is, therefore, rendering 
to industrialism is the discovery of natural substances, 
mineral, vegetable and animal kingdom. Science also helps 
ns to discover a soil more or less fertile. Tbe obligation of 
commerce to Science is inestimable, as for- instance withoo 1 
the help of geology, we are unable to go nearer the centre 
of the earth in search of coal ; without the aid of Chemistry it 
is impossible to shape this raw material into proper form. 
Then again mineralogy selects iron ore for us, and chemistry 
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converts them ·into steel, and applied science and mechanics 
eoitverts the iron and steel into the form of manufactured 
metals. 

Again take the case of the vegetable kingdom ; without 
Botany we are unable to find the use of a wild fluit or c~rrani 
and Physio~ogical Botany then helps .us to preserve that .in!o 
a sweet grape. Zoology helps us to find out the natural history 
of the anima) kingdom. With the help of. Zoology .we ar~ 

enabled to.nurse a caterpillar into a F.ilkworm and afterwards 
with the aid of Chemistry to .bleach and dye , the silk which 
the caterpilla.r spins. It is theo. the province of mechanics to 
weave Ibis silk into·.a finished ar.ticle .as velvet or .into .. any 
other form of silk cloth. , ·. ·' 

. ~ .. Great· is- ··the ·field for investigation . and rese3rbli, .. ~ind 
splendid the opportunity for manufacturing industry and skill 
that:arJ' opened out for the industrial. and commerciaJ .world 
with .the l).elp of Science, Greater are the opportunities. and. 
possibilities opened out for.tbe new class of merchants since 
\he introduction of. !he telegraph, the telephone. and the 
railway .. The age of telegraph~, the railway and stea!D ,bas 
now given place to the age of Rotgen rays, wireless. telegraphy 
and. aeroplane. · .. It is worth 11oticing that. with ·\he 
help. of .. these.·. agencies a new horizon bas been .. opened 
out to the mercantile world. Information as to the c;onditioll 
and prospect of a particular crop i11 a'ly ~ark~t,. and !.be state 
o( the foreign .market in .that commpdity as welt as the rise ;m.d 
(all of exchange, freight. etc., had come. to be known to 
'!ll ; and the small capitalist by sheer ability, pluck, _jndustry 
and courage was able to turn over his capital more rapidly and 
with comparative safety, owing to the breaking dpwn of . the 
barriers of time an,d distance. These factprs have made 
commercll to be ,looked upon from many .standpoints. How 
industrial comlition.s have been changed by the invention and 
extension <'f .railways, . the growth. of steam nav.igation, the 
introduction of the factory system an.d other similar changes. 
tending IO a better divisiOQ .Of .. Jabour .alld .. a bette~ liD!! 



cheaper distribution of the products of ·labour and which of 
these had a greater effect on our trade •hould be theme lor 
our eamest consideration. 

I shall enumerate a lew instances of the work Practical 
Science aided by intellectual enquiry bas wrought and its 
wonderful results. The work of Scientific research in the 
service of commerce has been carried on in England by the 
establishment of the Society of Arts, the Imperial Institute 
and such other offshoots of the Royal Society. 

Some of the most important applications of science to com
merce began by accident,. ana were initiated by men with 
nothing more than common sense. Several instances of this 
kind cari he mentioned as having taken place in b:ngland at the 
beginning of the 19th Century, A few band of young men 
who laboured merely in quest of their daily bread, fed and 
clothed multitudes with the results of their inventions. 
Although England cannot· claim a Columbus or Magellan, 
the names of Kay, Hargreaves, Arkwright, Crompton, 
Cartwright, Watt, Boulton, Horro;ks, Robrrts, Bullough, 
Smeaton, Stephenson, Brindley and others are well known as 
masters over nature's forces. In a study of the manufacturing 
and ·industrial activities, Britain claims more attention than 
any other nation of the world, for here is the seat and throne 
of manufactures. 'fhat greatness is accountable by the steam 
engine of Watt, the steamship of Symington and lhe locomo
tive of Stephenson. · These are the great triads which have 
built up the modern material world. The age of Geographi· 
cal discovery paved the w:iy for the age of invention and 
expansion, and England's success in trade and industry 
became an accomplished fact. England also attained great 
success in her naval supremacy ; English shipping opened up 
new markets and an unlimited supply of her manufactures 
was thrown upon the foreign markets. Owing to England's 
greatness in ma11ufactures and commerce, her profits began 
to increase enormously, which obtained lor her financial and 
economic supremacy. Added, to this the inventions of Ark· 
wright, Hargreaves and Cartwright brought about e<;onomic ., 
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shipping and weaving of textiles ; those of Nels~ln anil Cost, 
cheap iron ;_those ol Bossemer, Siemens, Martin and Thomas, 
cheap steel. With the advent of this industrial period and 
growth of population, Britain produced more iron and steel, 
manufactured more machinery, mined more_ coal, wove more 
cloth, than all the rest of the countries in the world. 

The value of Science to industry may again be illustrated 
by looking into the progres:J of pottery trade in England We 
are told that vessels made of clay have been in use ,among the 
oldest nations of the earth-Babylonians, Egyptians and 
Etruscans-excelled in the manufacture ol earthenware, 
but all these were of a rude form. Jn Europe, no scienti
fic advance in pot-making was made until Europeans began 
intercourse with the Far East. Vast improvements were made 
in the pottery trade by the enterprise of the early_ traders, 
who when they returned from the Far East, brought home the 
porcelain of China which they cleverly imitated. It took 
several years, ho .vever, for the continental potters parti· 
cularly in Se'vres and Dresden to study the white enamelling, 
which is known as "China." The method of manufacturing 
improved pottery w.1s intro:luced into England in the Six· 
teenth and Seventeenth Centuries by the Dutch immigrants. 
Some of them set up their factory near; Burslem, and manag· 

·-"/-

ed to produce pottery, much superio~,toany then known in 
Staffordshire. . ··'· · · 

Another application of Science .t~'industry is effecti.vely 
seen in the manufacture of glasS. The purposes ior 
which glass is used are very numerous. l'he principal kinds 
imported into this counh·y are window glass, coloured glass, 
glass files and slates, bottle glass, and glass blown pipes. 
l'otal imports to India of Earthenware and glass for the ten 

months ending October L9ll is about :b S,S00,2lil. 
India was once con•idered to be reputed for her industrial 

greatness and the people were considered as skilled workers 
in pottery and glass. Whether this is true or not, it is 
difficult to say after such lapse of time, but we know that in 
every village in India, there can be seen a potter, who supplies 



lo the peopie in the neighbourhood with cooking utensils, 
water-vessels, goblets, and bowls, &c. There is no doubt 
that there are ample opportunities for the manufacture of 
glass in India as may be .seen from what Dr. George Watt 
says that" India abounds in materiaio which readily yield 
these necessary constituents. Perhaps the simplest of these 
is reh whicb contains soda in the form of a C.rbonate and a 
large quantity of silica ready mixed." It is interesting to note 
that attempts are being made in India for the manufacture of 
glass on the modern system but these attempts have been 
far from satisfactory. We trust that the few glass works 
started in India would' soon be able to overcome difficulties 
and meet with· complete success. 

Other great manufactures coming under the heading of 
"Mines and Metallurgy," show more strikingly the trade 
value of Science, and its wonderful development in modern 
limes. 'fhese industries have been rev<>lnlionised by Scienli· 
fie improvements in Machinery, and the improved construc
tion of machinery has been devised to adapt to the Scientific 
process of extracting these minerals. 

Great Britain, the nation of metallic industry, par ez. 
cellence, plays a significant part in the expo•·t of coal, the 
most important of all fuels. Coal is found in most parts of 
the world, but the chief working of the mines is in England. 
The export trade in England bas- increased with amazing 
rapidity and it-is estimated that coal exists in sufficient supply 
to meet all ordinary demands for the next 200 years. There 
are many coal beds in India, but only a few of them have 
been worked so far. 

Another most important of all minerals, which enters into 
such general" use and in which scientific manufacture: bad 
been greatly developed is Iron; It may be ranked as almost 
a necessary of life and iron trade deserves pre-eminence in 
a consideration ·of industrial arts. Iron occurs in ooe form 
or another in every part of the globe and tbere arc: regions 
where it yields in vast quantities. The variety and use of 
iron are so- manytbat it is hardly possible to enter into the 



subject in detail here. The world's annual production of the 
mineral is estimated at about 60 million tons; two thirds of 
which is produced in about equal quantities by the United 
Kingdom, the United States, .and Germany. The uses to 
which iron is put in various manufaCtures are too numerous. 
One of the great features of the present age is the triumph of 
practical science and the manufacture. of matter for the 
service of man. .Iron is made to suit !he necessities of mao 
more than any other metal.by the skill of practised workmen. 
For this. purpose one speciesof.machinery after another has 
been invented and it has taken years together to attain 
perfection in machinery manufacture for this purpose. It is 
I)Ot possible here to narrate. the stages through which iron 
industry has passed. Blowing-Apparatus beginning with 
Smeatoo down to Cort's furnaces brought to perfection in 
1860, produced more. iron than any other pre.vious inventions. 
Among the later improvements in the manufacture of iron, 
Mr. Neilson's, h~t blast process has attained complete success. 
Volumes would be needed to narrate the . application of 
Science in this industry. It is only possible to mention here 
that from railways and steamships down to the ·cheap hard· 
ware manufacture, such as watche•, spoons; steel pens, brass 
pins, locks, &c., each has its own history, illtistr'ating the 
application of science to trade. 

I would, however, add an ~xtract of an ar*le• ,published 
in. file. Mining Journal,, October 2, 1861, gi:ving some 
in~idental notice of. the iron ores in many,,parts of British 
lo~ia .. The writt;r. says: "At the dilfc;rent local Exhibiti9ns at 
Madras, iron from various. parts of Southern India was. shown. 
Thllli !~on. ores exist and are worked in t)le native .. forges of 
~":"l!l.ipa_t~ID \iron s11nd_is met \)lith in the ~ds_.of rivers 
and gu!Jies in Mysore, and native iron and iron ores are also 
found;_ there a~e iro~.ores in Pondicherry, from :"!'hic!J pig jron 
and ra_ils are made; iron ores and metallic iJ·on were shown from 
.Madu~:' by the Rajah:oi Poodo~c~ttah ;. and ir~~ ~t~~~ .was 
sent from Goondalallully and .T!Jo'!'aragodo: in GuniO!'r ;, iron 
<;>re is found in many districts o! 'J:r.~val)a>re, bu.t ~ly in ~llat 
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bf Shencohab is there any extensive smelting conducted. 
About 250 tons of iron bloom is annually manufactured in 
the several districts of Travancore. This manufacture, if 
scientifically conducted and properly managed, could, it is 
stated, he improved so as to meet the wants of the country. 
This is not the case at present, for a better and cheaper 
article is imported. At the Paris Exhibition iron ores from 
various parts of India, from Chota-Nagpore, and from the 
Himalayas, and Wootz steel from different localities were 
shown." It should surely be possible to develop the manu· 
facture of iron even more largely with the undoubted faclli· 
ties we have lor it. 

The above extract is enough to show that iron industry 
·in India had once attained its highest excellence and as a 
proof of the superiority of the Indian wootz (steel), it had 
been used for the manufacture of Damascus blades. The 
Indian steel was once sought after for the manufacture of 
cutlery and was pronounced by Sheffield merchants to be 
superior to any produced in England. One drawback, how
ever attended metal industry in India, flir., the insufficiency 
of fuel supply. Charcoal fuel was not so economical for metal· 
lurgical industries as ordinary coal Owing to this defect, 
some of the iron work companies started in the first quarter 
of the last century, met with little or no success. 

The most impoi'tani metal wares are those by ,.;hich 
the staple textile manufactures have been revolutionized 
Cotton trade has been created by them, while the progress in 
other textiles, woollen, linen and silk manufactures have, .by 
no means, been small. The art of spinning and weaving 
may be traced back to heroic ages, lor mention bas been made 
in the writings of Herodotus to the quality of the cotton fab
rics of India. If we take back our researches to the classic 
authors, we find in the writings of Strabo, Pliny and Marco 
Poio the progress cotton goods bad made in tb(\SC da)'& We 
are not, however, concerned with the narration of the history 
of cotton as a material for clothing in those historic ages, 
our business is to trace the subject showing the improvement 



that has been made as the outcome of the cieveiopn'tent of 
mechanical Science. We have heard so much of our handloom 
weaving, which had to give way to the far powerful mecha
nical inventions of the West. The finest Dacca muslins, Cash
mere shawls, Bengal Silks and Masulipatam cloths, which were 
once the pride of Indian workmanship have been lost to the 
world to-day. The inventions ol Kay, Hargreaves, Arkwright 
Watt and Cartwright have clnuged not only the method of 
production, but also given a new shape to industrial activity. 
The domestic stage of industry became transformed into the 
factory system, and the centre of economic power shifted from 
the landed proprietors to the capitalist class. The opening 
of the Suez Canal in. 1869 also altered the channels of com· 
merce and trade and large demands of dista'lt markets were · 
brought so near as to find it necessary to manufacture on a 
larger scale than ever before. "Factory system," according to 
Toynbee, "was more due as a system, to the expansion of trade." 
It is said that the modern industrial revolution commenced in 
the cotton opinning industry. The utilization of steam power 
and the scientific application cf inventions to methods of 
production were greater improvemets in that line of activity 
than bad ever been made in human history. There was 
great economy exercised in production. As a result of these 
l•ctors, England held a pre-eminent position, in the manu· 
facture of cotton goods ever since Indian trade was 
crippled alter the introduction of the European machine 
made goods. Englan-l's principal supply of cotton is from the 
Unjted States, Brazil and India; Egypt also supplies large 
quantities. Of Indian production, cotton of Berar is of 
excellent quality, Madras and Sural are the commonest of all 
cottons, and are used only "for course cloths and other articles 
of great bulk and little value. There are extensive cotton 
tracts in the valley of the Godavery and are said to he of 
greater extent.than the whole of the American cotton field 

Cotton manufacture at the present day is subjected to 
the vicissitudes, in the price of the article. Lancashire is still 
pre-eminently distinguished as the home of the cotton trade, 
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and exercises a sort of monopoly in the extent of its pro. 
ductive power. In India, Bombay has a number of mills for 
the manufacture of cotton, and the success attained by 
these mills has been so far satisfactory. 

Woollen and silk manufacture and trade of the world 
have attained such large proportions that it is impossible to 
give more than a passing notice here. Next to cotton, it is 
the most important of all fibres and is utilized for the manu
facture of various fabrics. The wool of the alpaca,the Angora 
goat, the camel and the mohair goat are largely used for 
the manufacture of woollen goods, but the largest supplies of 
the substance are obtained from the sheep. Various kinds 
of wool are obtained from various European countries, Cape 
Colony, Australia, South America and India-but the greater 
portion of sheep's wool come• from Australia and South 
Africa. London is the greatest wool market of the world and 
the wool imported is again re-exported from London. 

The Indian wool is common in quality, and of a coarse 
and kempy kind obtained chieOy from the sheep in Bengal, 
Punjab and several parta oC the Madras Presidency. In 
Coimbatore there is a small compact breed of sheep, the 
animal fattens easily. The wool is thick and curly, ond 
almost free from hair. Wool is also obtained from Khorasan 
on the hills of Kabool, Ghiznee and various parts of Central 
Asia. 

A few words concerning woollen manufacture. Th~ 

We;t Riding of Yorkshire and the west of England arc the 
chief seats of this industry. Leeds is the chief centre of the 
woollen trade, Hudders6eld is for broad cloths and fancy 
trouserings. Trowbridge manufactures fancy and light cloth• 
of various kinds, and Stroud is noted for scarlet and many 
other bright-coloured cloths. 

The production of silk and its manufacture is mainly 
carried on the continent, as the climate of England is unsuit· 
able for the cultivation of the silkworm. The chief centres of 

manufacture in Europe are France, Belgium and Holland. 



Italy has long been famous for its silks and Vienna silk 
manufacture is attracting attention to some extent. 

In India Bengal silk is much esteemed and excellent silk 
is produced in Mysore, but the Mysore silk is almost 
consumed in the State for the manufacture of silk shawls. 
The cultivation of the .mulberry has been carried on a large 
scale in and near Bangalorc, Mysore and Seringapatam. 
Silk worms are common in many parts of Burma h. 

A short account of the various textiles in India is given 
without going into the historical facts showing the existence 
of cloth manufacture. Those who take an interest in the 
subject can understand the state of textile manufacturing 
in early India from t_be writings of European tr;1vellers like 
Bernier, Gamelli, Careri, and Tavernier. They have described 
the grand and gorgeous display of the Court dress of the 
Moghul Emperors. Tavernier says that in his various travels 
in India he found the woollen carpet industry prosperous 
at Agra and Fatehpur; Silk at Kossimbazar in Bengal ; 
cotton at Surat, Berhampur and Golconda ; Calicut for 
calicoes ; Musilapatam lor Chints. 

From 1857 onwards commenced the troubles of the 
Indian .handloom weaver owing to the introduction of steam
power and electricity into the industrial world, Since then the 
Indian textile industry began to decline with the exception of 
Jute manufacture in Bengal, Cotton weaving in the Bombay 
Presidency. There are handlooms for silk, cotton and wool 
even now in existence in several parts of India. Ben ares and 
Murshidabad are centres for silk handloom goods. The only 
means of reviving the textile industries ollndia is by teaching 
the younger generation the adoption of modern methods 
of manufacture, improving the methods of cotton cultivation 
and organising centres of •beep breeding and introducing 
improved machinery driven either by steam or electricity 
into these industries. 

Many industries have originated in recent years from. 
orest produce, the most important of which is the collection 
191 materials lor paper mal\ing. The dyestulis, colouring and 
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tanning substances are also obtained from the vegetable 
kingdom. To particularise and dwell upon these would be 
impossible beyond mentioning the fact that several of the 
species for dyes and colours are obtained from the Indian 
jungles. Great skiD in colouring was practised by Indians and 
taught by them to other nations. 

It is interesting to point out that a mill for the manu
facture of paper out of bamboo-pulp is now being set up .in 
Burmah. At present paper is manufactured in India from 
~rass and the attempt to manufacture out of the bamboo-pulp 
would be the first of its kind. It is hoped that this will meet 
with success and would be the precursor of other paper 
making mills out of bamboo-pulp. There is no doubt that 
our forests have an abundant supply ol bamboo and there 
would, therefore, be no lack of supply of this material for 
many years to come. · 

, · Till the eighteenth century, not much proficiency was 
displayed in England in the art of dyeing ; but since then 
marvello!Js advances have been made. Coal. tar dyes, known 
as anili.ne colours, have practically superseded all other dyes 
cbie8y awing to brilliancy and variety in coloar and shade. 
Germany bas practically a monopoly in these colours, the 
annual value of the German production being estimated 
about five millions sterling, whilst England produces only 
less than one third of that amount. 

Before concluding this paper I would like to bring to 
your notice the state of the Oil Seeds Industry in India. 
The area in India onder cultivation for oil seeds is about 
141,000, 000 acres of land. Tbe value of the se<ds grown on 
these lands yield an income to India of about£ 12,000,000, 
The chief seeds which are exported are linseed, sesame, 
rape, and mustard seed. Then comes castor seed, poppy 
seed, and among oil nuts, you find cocoanuts, which are 
exported partly as copra and partly extracted as cocoanut 
oil. India exports seed• every year for not less than Rs. 1,800 
Jakhs, and the bulk of this is shipped to Europe to be worked 

up there into oil and cal<e. lt is 11 walter for l!<'rious 

" 



_eonsideration lot retaining this industry in the country and 11 
ildequat& steps are taken, an important industry miglit ·be 
created. · In Calcutta and Bombay some mills have bee11 
started for· pressing seeds, but the industry requi.res :greater 
care and Consideration on our part. The question of extract• 
ing lubricating oil from rape and castor seeds is worth out 
attention, as the industry in these is the ea.siet to ·be worked 
tip .. ' 
:.:. it would be quite impossible to bring into this paper all the 

' bilportant industries which could be developed \vith the aid 
of'ScienG'e ; it is not scientific knowledge alone thilf neeil be 
sought afrer. All great and minor industries, such as soap, 
candle, paper:mms, tanning and oil presses require- a large 
supply of raw material and this must be provided before any 
industrial development of the country can be thought of. EX· 
tended scientific agriculture, improved machinery, cheaper 

· lind improved means of transport are all · necessary. equip· 
mel)ts for industrial development of any country. :India· haS 
a vast supply of undeveloped resources aud we ·only require 
the magic touch or science to turn them into wealth.' ·prof. 
·Arthur G. Green, 111. sc., F. 1. c.· while speaking at the· Indian 
"Guild of Science and· Technology, ·started.: last·, ye:i~ 
''observed that the •i spread of scientific ·knowledge amongst 
•t the people and the development · of India's .natural 
" resources will do a thousand times more tblm all political 
" agitations to improve the lot of the masses, abolish suJiersti. 
1
·' tion, coUnteract dise~ and prevent famine!' . 

In concluding, I would draw your attention' to the for· 
Illation of the Indian Guild of Science and Technology started 
itt Londori, the object being " the promotion of the knowledge 
and application of Pure and Technological Science in India 
with a. view to the improvement of the methods of economic 
production and the amelioration of the Sanitary conditioo ol 
the people." The formation of the Guild has been the result 
of the work of Indian students who have gone ont to Eng· 
land to · study Science and applied Science with the 
s~ialpurpose of usin~ it lor iqdustrial pursqits in .ndi!l. 



lfindia should ever take· a prominant· place in Natural 
Science and of the technology based on it, she aiust · popula
rise scientific knowledge aod begin to manufacture things 
herself •. That we have an attitude· for scientific study may be 
judged from tbe fact that we have at present a lew emi · ent 
.countrymen of Dlll'll whose work has been· highly apprecia
ted and ,yaJue!l throughout Europe and America, Let us S!JC 

as to what are our prospects lor the future development • 
·of this study. There are at present two excellent Agricultural 
,Colleges established by Govunment at Coimbatore and Pusa" 
.~here the study of scientific· agriculture can be obtai,;ed 
Then there .is the College of science in Poena, the Taia 
.Research I .. stit~te opened at Bangalor~, in these two i,;stitu'
;tions scientific study of •n highly advanced kind could ·hi: 
obtained. We have also the Victoria Technical Insiitulli l~ 
'Bombay where all kinds oi technological study in applied 
science and Industry is imparted. We are thankful to Goveri;. 
meot for the steps taken in the various directions for the. pro·· 
motion of scientific education calculated to devote technical 
knowledge of a kind needed for the economic. and ind ustri~l 
progr0.ss·o.llndia. There is, however, the want of a.CRIIege 
oi. :rechnology for imparting instruction ,in aJI branc)jps <If 
mechanical and chemical industries and we trust that the 
~uggestion for the establishment of such a college . w~uld. ~ 
soon carried out. No industrial development can be .hoped 

.:£or w'ithout. an efficient training in scientific knowledge,as that 
Is ihe only sure foundation on which the superstucture could 
'be .. 'built up. Let us hope, therefore, that more of our 
youiig men will be armed with the mechanical knowledge 
growing out of Watt's Steam-engine and such other achieve. 
· ments of science, which are' essential for the iodustriaJ and 
commercial ascendency of any country. ·. 
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N'Or.E ON THE PROSPECTS OF ESfAB LISH!Nd 
· MATCH. FACTORIES IN SOUTHERN INDIA. 

BY RAO SAHIB M, ~AMA RAO GARU, EsQ., 
Conservator of Forests, Travancore. 

In.the Indian Forest Memoirs, Vol. II, Part I, Mr; R. 
S. Troup, F. c. a:, Imperial Forest Economist to the 
Government of India, has dealt with the· subject of the 

. Prospects of the "Match Industry in the Indian· Empire," 
with particulars of proposed Match Factory sites and 
woods suitable for match manufacture. In this excellent 
book, which no one interested in Indian industries in 
general, and in the Match Industry in particular/ should 
fail to peruse, Mr. Troup has pointed out that . the vaiue 
ol . matches imported. into India rose steadily from 
Rs. 50,61,037 in 1903-04 to Rs. 73,76,8 36 in .1907-08 eX
clusive of export duty at 5 per cent, which amounted in the 
latter year to 3l lakhs. He reckons the total quantity im· 
ported in 1907-08 at 1,18,03,000 gross of filled boxes. Out 
of the value of imports paid in the latter year; Rs.14,54,094 
went to various parts of the British Empire outside 
India and the balance ol Rs. 59,22,742 to other foreign 
countries of which Sweden and Japan together receiv
ed Rs. 32,n, 795. The quantity of matches mention· 
ed above does not represent the total consumption 
of matches in India during 1907-08, as a few Indian 
Match factories appear to have contributed a small portion 
oj th~ requirements. Mr. Troup estimates the toial quan
!ity "'1io"ufa~tured in India at 7,00,000 gross of filled boxes 
per annum. Considering that India is one of the .largest 
forest-owning countries in the world with a much larger 
number of woody species of trees than any other country, 
it is indeed a matter for surprise and humiliation that she 
should depend upon other countries for her matches 
paying therefor su..:h a huge amount of money annually. 
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2. After duly considering the advantages and disad• 
vantages of India as a match manufacturing country, Mr. 
Troup bas come to the conclusion that " the prospects of 
success in the match industry in India are good, provided 
the industry be developed on proper lines." In respect of 
the existing match factories in India of which be has enu
merated 8, he considers that most of them might have 
been more successful than they have been but for the 
\vrong choice of factory sites and the absence of expert 
advice. He 'attaches great importance to the choice of a 
suitable factory site which must be determined among 
other conditions by (1) a sufficient supply of suitable and 
inexpensive woods in the green state so as to enable the 
factory to work all the year round, (2) cheap transport from 
the forests to the factory and from the factory to the area of 
consumption and (3) availability of a good supply of water 
for feeding steam engines, for operatives and for storage 
of wood in order to maintain a stock of moist wood when 
extraction from the forests is suspended, Close proximity 
of the factory to a Railway, a navigable river or other 
export-line for cheap transport of chemicals and other 
materials to the factory and nf matches to the centreS of 
consumption, is advocated. 

3. Mr. Troup says that if India were to manufacture all 
the matches that she now imports, she would require li6 
fairly large match factories each turning out 700 gross of 
filled match boxes per diem and working for 300 days in the 
year, in addition to the few factories already existing, and 
if to this is added the increase of consumption that may 
arise by the increase of population and by a trans-frontier 
land-trade and maritime export trade which will probably 
spring up, the ultimate number of match factories, which 
could be maintained in India, may go up ,to 70 and more. 

4, Alter indicating at some length the methods of 



ltlatch manufacture, types of matches, mat«:t·iais:ieqilirecl, 
types of match factories and their sizes, quantity of wood 
consumed, and staff and labour required in ·Chapter··U; he 
discusses in ·Chapter III, the expenses.· and' profits 'of the 
match industry;. ·briefly dealing with the price of wood, 
import prices of matches, their sale prices, Railway freights 
and warking expenses and profits. Under this last head, 
he estimates the capital, required for a well-situated 
match factory of .a daily capacity: of 700 gross ·of filled 
boxes and ·equipped with· up-to-daie· machinery,. :at 
Rs. 1, 70,000 to 1,80,000 including working capital and 
puts down the ·cost of. production of the best and most 
expensive match as now· imported at about annas 10 
per. gross. ·.Assuming that such matches ·sell at :annas 
l!l per gross~the price now paid for imporied matches 
-he. estimates the profit at annas 4 .per gross or·•,t,O 
per ;cent on the cost of production-this :cost including 
depreciation on machinery at 10 per cent and buildings 
at 2 per cent, trained Manager's salary at Rs. 600 per 
month and provision for . travelling sales men, office eK· 
penses and other charges as well as the price of wood 
and other materials· .at ·the average current rates.' Mr. 
Troup says :-"These ligures,· however,, are based on 
the assumption that the factory is situated on a site 
which" has been well chosen and is thoroughly favor
able in every way, and that a sufficient supply 'of ·good 
white wood is obtainable.. But as these 1wo factor.s 
can be counted on with certainty -only in a lilpited 
number of localities, it follows that the probable profit 
on the cost of production in an average, ·Indian match 
fact~ty will fall a good ·deal short of 40 per cent." i He 
contmues '' l:he interest on the invested · capital 
shout~ ordinaril.y be from 16 to 20 per cent p~~ annum, 
allow•ng _for depreciation. of. machinery al!d _l;luil!lings, 



provided ·the site be well chosen and the concern ·well 
managed. In places with exceptional facilities the inter
es't" may· amoimtto 25 per cent or over." 

{ i . 

5. · In . Appendix II, Mr. A. Roller's (an expert~ 
estimates far a match factory situated in Northern India 
equipped ~ith the late.•! machinery are given with 
details under. 1-( 1} Materials, _(2) Wages for all kind~ 
of. labo~r required, (3) Salaries and Manager and (') 
General .expenses of daily working, 11-Different kinds 
or" ~achi.nes _required with their cost, III-Capital re: 
quired for. the various , items, and IV-Statement .. of 
gross i~conie, exp~nditu~e and net earnings. According 
to Mr. :Roller's estimates, the net annual earnings 
amount ,to Rs. 33,700. Mr. Troup appends a note 
wher~in," after indicating possible reduction of cost 
1,1nder certain itell)S and providing 10 per cent for 
depreciation of machinery and 2 per cent on build
ings o,mitted in Mr. Roller's estimates be arrives 
at Rs •. 2.\',000 'Is the net earnings per annum. 
This works out to 16 per cent on the capital of 
Rs. 1, 701000. 

6. "As the rate o.f · profit derivable from a factory 
depends much upon the cheapness or otherwise of wood, 
Mr. Troup has worked out a table of profits for a factory 
of the above description and it shows that with the price 
of wood at one annll per cubic ioot the rate of net earnings 
will be as high as 25·6 per cent, while increase of every 
additio~at anna in the price of wood will reduce the profit 
by abop! 2_ per cent. . . · · ' 

7.· It is stated that with cheap machinery, :chiefly 
Japanese,· the capital required will be Rs. 75,000, Rs. 
45,000 and Rs. 30,000 for a daily capacity of 700,350 and 
llOO gross of filled lllatch boxes respectively. Mr. Troup 



uo 
gives, as an example of the prices of machines on the 
Japanese plan, the following :-

Rs. As •. Ps. 
J:'eeling machine 22 0 Yen . , - 336 14 0 
Chopping , 80 do, = i22 8 0 
Filling , ' 120 do. = 183 12 0 · 
Filling frames 40 sen each · - 6 iO 0 
Box and drawer making machines 80 Yen 1225 0 . 0 

.He is, ho~ever; of opinion that 'the finish cif the 
machines and the out-turn of work is not quite ·tip to the 
German standard' though ' the machines cost only one 

· third to one quarter of the German machines.' He says 
that the success ·of a factory on the Japanese model 
•depends to a large exterll on the persistent efforts ·of the 
manager who works hard along 'with his workmen'. He 
continues :....:."No doubt much could be done in hidia 
with . machines'. on the Japanese plan,' particularly in 
localities where the working of a large factory woo ld be 
impracticable. · Whether the originality on the part of the 
managers and the energy on the part of the· workmen 'will 
be found in India in such a degre~ as to make the industry 
on the Japanese lines a success, is however a· matter of 
grave doubt: Added to this the fact that Japanese methods 
are as yet practically untried in India, it is. !lot safe to 
predict that,they will be as successful in l~dia as ,they . . ' . ~ 

hwe been in Japan. Fo~ persons with little capital and 
with the necessary ability and energy there would how
ever appear to be a yery fair opening provided care is 
taken in the choice of their factory ~ites and the handling 
of their machines." · · . · 

8. Chapter IV of the bo<>k deals with wbods ~sed 
in the match indu;try under the following heads :-

(1) Nature and treatment of wood used, (2) dimen- · 
sions of wood employed, (3) woods suitable for matches 

apd tnatcp bo:>J<~s, (~) wcods suitable fpr pac;ldng c;ases1 
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(5) :how to obtain timber, and (6) plantations of match· 
woods. This chapter and Appendix III, which treats of Parli· 
crdars regarding the suitability of Indian woods for match 
manufacture, are of as much interest to Forest officers 
and other owners of forests as to match manufacturers. . 

··9. Mr. Troup says that the best woods for matches 
are soft, white, even and straight grained, There are 
1ilany softwoods which are not even grained and are yet 
quite•suitable. Softcoloured woods, though suitable, are 
not used as they !lo not fetch good prices chiefly owing· 
to preju!iice, which may however !lisappear in course of 
time. · Green round wood with the bark on is used in the 
peeling ·process and where green wood is not always 
available, woods should be stored in water to minimise· 
dlsco)ouration and to keep it soft. Under dimensions of 
woods employed, logs 3t' lo 8' in girth and 1'·8' in length 
are stated to be required, but Mr. Troup says; 'it is not 
advisable to accept logs less than 4' in length.' 

10, ln Indian Match Factories, ·the chief Indian, 
woods used are stated to be as follows :-

:·Botanical I Tamil. Telugu. I Malayalam.l Kanarese. 
: ,_n~qte. _ 

801w~llia · ~ellaika~gi-1 Andoga. ... ,. I Dhupa 
1 

· Serrata lium. 
~ifaothos I 

excelsa· ... Perumaram. j. f'eddamanu. Perumaram. Doddamar.a. 
Bombazmal~· I 

baricoril ••. Mul-ilavu: Baraga. . .. 

1 

Elavu •••' Buruga 
Rachanania · ! · '" 

latifolia ••• Sarat. Sarapappu. Munga i'ezha,' Markali 
Crat~va : I • 
. rcligiosa_ .'"" Mavalingam.

1

' Adivilokld, ;Nirmalbalom., Nenala . 
Garog1 / 
• pionata . -· Kat'DYilangao. Garuga ... " 1 Godda, · Hala 

Exccccaria Thillayama- 'I . . · ... 
· ·Agallocha... ram. ,. Kadavapal •.. " 

Mangifera . : ! , , 
indica. 

(Sapwood 
ooly...,d) lola. • ••• Mamidi 

; 
•••J Mavo, Mava .. 

----~--~--~--~~---04 
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_ 11. Mr. Troup, sent 70 different kinds of -Indian 
wood~ to be tested to, Mr. A, Roller of Berlin and Mr. G, 
C. Evans of Calcutta. Only woods of 59 species were 
tested, the resthavinggone bad in transit. Of these 59, only 
8 species of woods were pronounced by the above gentle·. 
m~n to be unsuitable, while the remaining 51 were r~port· 
ed .suitable il! varying degrees. Detailed information regar~ 
ding these 51 woods is given in Appendix Ill of the book. 

12. Under • Plantations for Match woods' very in
teresting and valuable information is furnished and details 
of forming a plantation of Bombax malabaricum with area 
to be planted for yield of sufficient wood for working ·a 
factory of 700 gross of daily capacity, yield per acre, cost, 
financial forecast and other useful particulars are given. 
Mr. Troup takes the exploitable size at 6 girth, exploitable 
age on a suitable soil at 25 to 30 years, and yield per acre 
at 4,400 cubic feet. Total cost per acre inclusive of interest· 
at 4 per cent. on the outlay varies from Rs. 10•96 for a 
plantation of 20 years with cost of formation and early 
tending at Rs. 5, to Rs. 6·1'1!7 for a plantation of 30 years 
with cost of formation at Rs. 20. Taking the longest rotation 
of 30 years and heaviest rate of cost of formation at Rs. 20, 
tf1e cost of producing utilisable wood is worked out to 3 
pies per c. ft. The m01iey value of the yield. of wood 
p_er acre of such a plantation is estimated at Rs. 210 
assuming 1 anna per en hie foot as the sale price, while 
with a shorter rotation of 20 years and initial cost of for· 
mation at Rs. 5 the value of wood produced is estimated 
at Rs. 264. Mr. Troup concludes the chapter thus "The 
above figures demonstrate that the systematic formation of 
Simal (Bombax malabaricum) plantation on suitable Jocali· 
ties and in proximity of possible match-factory sites is 
likely to be highly profitable to Government and will be of 
~:eat benefit to the rnatch industry in -India," 
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• 13. In Chapter V, the choice•of sites for match laclo+ 
ries is discussed-under the heads (1) Mistakes made ir~ 
the past (in India), (2) Choice of sites of factories o( differ· 
ent 'types, and (3) · Definite sites proposed in different 
Provinces of India, each Province having been dealt with 
in a separate Chapter from Chapter VI to XIII. Althuugtr 
the info·rmation given in these chapters is of great intere•l 
and value, l do nut propose to enter into details of theot 
here as that course will be beyond the main object of fhis 
note, in which it is proposed to consider the facilities 
that exist in South India for establishing match· 
factories. 

14. Before proceeding to deal w1th the main pur• 
pose of this note, I may-mention that I have given, in the 
foregoing paragraphs, facts gathered from Mr. Troup's 
book at such length in the belief that the book itself might 
not have been perused by all· who may be interested in 
Match Industry in South India, and tl1at, witho11t sufficient 
information before them, ·this article may not attract the 
attention of capitalists who may wish to invest their capital 
in this industry, which is bound to prove a profitable and 
successful one in some parts of Seuthern India. 

15. In Chapter Xlll, which deals with "·Match Jac" 
tory sites in the Madras Presidency" the informatiQII 
furnished .under ''General considerations " ·is far from 
encouraging as all the Conservators are stated to have 
given it as their opinion that there are few or no chance:~ 

of-establishing match-factories in their Cir.cle successfully · 
except perhaps along the Godaveri river and possibly . at 
Tellicherry and Calicut on the .West Coast and Udumalpet · 
in the Coimbatore District but Mr. Lodge, the Conservator · 
of the Southern Circle, considers the last three places as 
unlikely to be suitable. 

16. · As regards the match woods available in the 



Presidency, a list of 28 species is given, of which the' suit
ability of two for the purpose has not yet been tested, 

· 17. Under the proposed match factory sites, Mn 
Troup specifies as possible sites in. the Presidency, 4 places 
in the Ganjam District, 3 in Vizagapatam, 2 in Godavari, 1 
in Krishna, 1 in Kurnool, 2 in Malabar and 1 in Coimpatore; 
but against each of them, except the two in the Godavari 
District, an unfavourable remark is made either that sufli· 
cient and steady supply of wood will not be available, or 
that the distance from which it has to come is prohibitive-

lB. It is somewhat surprising that notwithstand· 
ing the richness of tree-species both in variety and abun· 
dance all along the Western Ghats, it should be thOught 
that there is no scope for establishing match factories 
successfully. The forests ofthe South Canara and Malabar 
Districts and those of the Cochin and Travancore States 
abound in numerous woody species of both soft and hard 
woods, especially the forests of the two N alive States. 
Enormous quantities of soft and hard woods are ·felled 
annually in clearing areas .for rubber plantations and 
temporo~rycultivationsand their timber burnt and destroy
ed for want of a market ·for them. Both the N alive States 
as well as the two British Districts mentioned above are 
'traversed by the Railway as well as by navigable canals and 
rivers. Timber can be transported cheaply and quickly 

· from forests traversed by the latter during the rainy season 
· while· it can always be transported from forests tapped, 
· by ·the ·Railway. I believe it is quite l!asy 1o arrange 
" for·. water-storage .of match woods at factory sites· 

where timber is transported by -rivers or canals during 
flood seasons only, as the heavy rainfall on the West Coast 
always keeps up a plentiful supply of water. Moreovel', it 
the case of the Cochin State, there is a good Tramway .or 
rather. a light Railway tapping the forests of the State, 



for about 50 miles in the interior, and these forests 
contain a rich store of soft woods suitable for match 
manufacture. Then again there is the Western portion of 
the Mysore State with well wooded forests on the Eastern 
slopes of the Ghats. The Railway runs up to Shimoga 

\ within a radius of 20 miles of which there are good forests 
with a plentirul supply of soft woods. There are also the 
Thunga and Bhadra rivers traversing forest areas and 
navig.ilile for timber rafts and by these waterways plenty of 
timber could probably be worked· down to conveniently 
situated factories and stored for use. As the demand for sofl 
woods is extremely small, it should be possible for the Forest 
Department of the Native State~ and the British Districts 
to deliver woods suitable for matches at an average price 
of four an~ per cubic foot at places suitable for match 
factories. 

19. When there are such facilities for establishing 
match industry in the western part<! of South India, it is 
difficult to believe that suitable sites for establishing fac• 
tories on a profitable basis eannot be found·. As I am not 
well acquainted with the forests of the Mysore, South 
Canara and Malabar Districts except the Wynaad 
Taluk, and the Cochin State, I cannot suggest any 
locality in them with the authority of personal know· 
ledge, but I may suggest Nanjangode in the Mysore District 
which is connected by the Railway with Mysore and 
Bangalore and with the forests of the Heggadevanketta 
and Gundlupet Taluks and the Wynaad forests of the 
Malabar Gistrict by Kabbani and Cauvery rivers beside& 
good public roads, Sakkarabyle and Kodihalli and Ben
kipur in the Shimoga District as possible sites in the 
Mysore Province. In Cochin, Chalak1,1di, which is·1the 
terminus of the tramway and a Railway &tation on the 
Shor.anore.Cochin Railway, and Parambikolam, which 



is further in the interior forests on the Tramway. line 
ought to prove good and suitable factory sites~ ' · 

' -20~- !n the Travancore State wi~h whose forests I am 
personally acquainted, the following places appear to me 
to be the best suited for establishing match factories :-

(1) Malayattur about 11' miles from the Angamali 
Railway station ·on the Cochin-Shoranore Railway with 
which it is connected by a good public road. It is situa. 
fed· ·on the Periyar· river which. traverses a large··area of 
forests whose timber can be worked dow·n along the river 
and its tributaries during the rains. An unfailing supply 
of •about 80,000 c. ft. of suitable . woods such· as Bombax 
malabaricum, B. insigne, Anthocephalus ·Cadamba; Eloe; 
ocarpus serratus and E. tuberculatus, Holoptelia integri• 
folia, .. Gmelina arborea, Hymenodictyon excelsum and nu
merous otl;ler suitable woods can be supplied annualLy 
for aJ least 25 years.' · T 

- · . (2) Adirapalliwaterfallon theChalakudi riverabout.lO 
miles from Malayattur in the interior.· Here, there ·is a 
waterfall which can be utilised for working a saw mill 
with timber supplies from both the Travancore and the 
Cochiil forests. ·More than 80,000 .c.· ft. of suitable 
woods can be obtained annually for .. a· number of years. 
- -• ,, (3), Meenmutti on a public road about 3j miles from 
the.Thenmalai Railway Station on the Maniyachi-Quilori 
branch of the South indian Railway. It is about 136 miles 
from Tuticorin seaport. There is a waterfall which could be 
:probably ultilised for working a saw mill, An unfailing 
-annual supply of, at least, 1,50,000 c. ft. of soft woods 
.sui table .lor matches and boxes can be _obtained from the 
surrounding f01ests_ at an average rate of four, annas per 
-c; ft. for-at.least 15 years.• For the first 7 or ll years, wood 
can.probably be supplied at about-3.annas-per- c. ft. -• A 
.perenn,ial.river runs by the site with every fac1hty for• water 



«7 

storage of . timber. There are exceptional facilities for 
obtaining wood in a green state all round the year and 
plantations of suitable woods such as the Bombax can 
be raised in the neighbourhood, cheaply and rapidly, bu~ 
there would be no need for artificial plantations as the 
supply .from the natural forests within easy reach of the 
site will be practically inexhaustible. Almost all the 
150 species of timbers noted in the list appended to this 
note are found in the neighbouring forests, besides 
numerous •>!her species which are omitted as they are hard 
woods. This localit,y is an ideal one for establishing. a 
large match factory owing to its proximity to the Railway 
and to the Seaport towns of Tuticorin and Quilon, . 

, (4) Punalur Paper Mills-about 2 miles from the 
Punalur Railway Station situated on the Punalur river, 
Supplies of timber can be rafted to the site by the 
river from the Shendruni valley forests and also carted 
from the forests of Pathanapura~. This locality has 
t.he advantage of possessing a large amount of spare water
power already consen•ed for working the Paper mill. 
The existing turbine is said to develop a maximum of 
250 Horse Power hardly a fifth of which is being now 
utilised (or the Paper mill •. 

21. The foregoing ~re a few of the localities in Tra
vancore where match factories can be successfully worked. 
These four sites are specially mentioned here because of 
their close proximity to perennial rivers, to the Railway, to 
extensive forests from which an unfailing supply of timber 
in a green state can be obtained, and to the seaports of 
Quilon and Tuticorin, which help not only to get in sup
plies of chemicals, &c., from Europe but also to export mat
ches for maritime trade, while the Railway• will facilitate 
transport of finished matches to varillus parts of South 
ln<lia. The Y3IU1' of tn<\tches imported into the M'ldras Pr~. 



~~8 

!idency rose from Rs. 5,09,330 in 1903-04. to Rs. 9,61,083 
i.'n 1907-08 and it is lair to assume that it must have gone 
up a great deal since the latter year. If a factory -of 700 
gross daily capacity produces ·mnually matches valued at 
Rs.1,57,500 as estimated by M,·. Roller, we require more 
than the ·annual outturn ·of 6 such factories for local con·· 
suinption alone in the Presidency. If South India; would 
in addition to her own ·requirements, take up the supply 
of matches to neighbouring countries like Burma, which 
alone imported matches valued at more than Rs.13,00,000 
in 1907-08 and Ceylon, there is scope (or successfully work· 
ing at least a dozen factories,: each of 700 gross ·daily 
capacity.· · .. , . ": · · 

.,,·: 22.' Fr~m what ha~· been':stat~d ·;.i 'the''prec~ding 
three paragraphs it will be seen that facilities· exist ·in the 
South Canara and Malabar Districis ai1d in. three to~" alive 
State5 of Mysore, Cochin and Travancore for establishing 
match industry on a profitable basis. Even if the South 
Canara and Malabar Districts . are excluded. a3· being 
unsuitable· as opened by the Conservator of· Fores!s· 
of the Southern Circie, still the three N alive States 
contain forests hirge enough to keep up a :steady' ~nd 
sufficient supply of suitable woods for at ieast 'half a 
dozen big factories. There need be· no doi:Jbtwhatever as 
regards the certainty of a steady sllpply of wood in Travan
core and Cochin at rates not·exceeding 4. as •. per c. ft: for 
at least 20 years to come from the existing natural forests: 
Woods required for match industry are generally soft ones 
which are usually left unfeUed in the forests lor want oi 
d d I h 

I 'I I 

eman , on y arder ones for which· there· is'·deihand 
being hitherto extracted. It will be seen from the ap.perid-1 
ed·list that the latter woods are not included lri ·if 
althout;:h the sapwood of some of ·them might prove sillt'-J 
ilhle for lll~khc;s, The <;:oqserv~f(l~ of for~sts ~f ilj~~· 
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Native States would, I believe, gladly take up the supply, 
at a nominal profit, of these soft woods to any one who 
wants them in order to :rid their forests of such species 
and to replace them by harder and more valuable species. 

23, Should the supply of woods from the existing 
natural forests in the localities indicated run short at a 
future period, it is quite practicable to raise plantations of 
suitable woods such as the Bombax malabaricum, Odina 
wodier, Sterc;ulias and other species within easy reach of 
the proposed factory sites. The forcing tropical climate, 
the heavy rainfall, and the admirable suitability of soil, 
and other conditions for the rapid growth of such woods 
exist along the We;t Coast, and the cost of such planta
tions will be comparativdy small as pointed out by 
Mr. Troup. 

24. The accompanying list of trees shows their Bo
tanical and Vernacular names, the colour of wood and 
weight per c.ft. of seasoned wood. Woods which have 
been already tested. and found suitable for match sticks, 
match bo.~es and packing cases are indicated by an asterisk. 
Many of the woods are coloured but the: colour may per
haps be removed by boiling and . bleaching and the 
prejudice against them may gradually disappear if th~ 

matches made of them are otherwise found good and 
satisfactory. I propose to send samples of the untested 
woods to some of the existing Indian factories fnr testing 
their suitability for matches and boxes, and hope to publisr 
the results later on. 

Besides those noted in the list, there are many other 
species of soft woods occurring in the forests of the West 
Coast especially in Travancore and Cochin, but they are 
omitted to be mentioned as they are found in places far 
distant from the proposed factory sites and at elevations 
above 1,000 ft. 

§7 



TPavancoPe. woods suitable fop· Match-making .. 

• INDICATES WOODS ALREADY TBSTED AND FOUND SUITABLE. -
I 

" Vernacular name. c....: 
-o 

d Botanical uame. M. Malavalam. Color of wood. .co .. -z T. Tamil. ~c..i 
lbs . 

I Dillenia pentagyna ••• , Koddapunna M ••• Reddish brown with a tinge of grey:. 44 
2 Polyalthia fragrans ••• Neddunar M ••• Pale yellow ... 41 
s Do coffeoides ••• I Villa . M ••• ... ... ... .. 
4 Do cerasoides ••• I ••• ... Olive-gray ... 52 
6 Mitrephora Heyneana ' ... ... ... . .. . .. . .. .. 
6 Xylopia parvifolia ... ' Santhu M ••• Greyish white ... 44 
7 Bocagea Dalzellii ... Kanakaitha M ••• Pale yellow ... 49 
8 Crataeva religiosa ... !';irmathalom M ••• Grevish white ... 28 
9 Hydnocarpus Wightiana . .. Maravetti T ... Duli greyish white ... 40 

10 Xanthophyllum flavescens ... Mot tal M ••• Yellow tinged with grey ... 48 
11 Garcinia cambogia ... Kodapuli M ••• Pale grey ... 47 
12 Do ovalifolia ... Manja Nangu M ••• , Yellowish white ... 62 
18 Dipterocarpus Bourdilloni · ... Karanjilli T ••• Reddish brown ... 42 

.. 14 Valeria indica ... Payin M ••• Sapwood greyish white Heart· 
· wood·pale greyish brown ••• 39 

•!6 Bombax malabaricum ... Ilavu M ••• Greyish white turning to brown 
in old trees ••• 29 

16 Do insigne ... Kallilavu M ... Wbite .. . 21 .. 



17 Eriodendron anfractuosum Panji T ••• Yellowish white ... 3& 
1~ Cullenia excelsa Vedapla' T ... Pale brown turning dark with ex-· 

posure ... u 
•u Sterculia urens ... Thondi ' M .•. Reddish brown witb a lighter · 

Ligh't yellow 
colored sapwood ... 42' 

0 20 Do alata ... Ana thondi M ... 41 
0 21 Do guttata Kithondi M ... Greyish white ... 22 
0 22 Do villosa Vakka M ... 1& 
~8 Do colorata Malamparathi M ..• Grey 2t 
24 Pterospermum reticulatum Malavuram M ... Reddish brown streaked darker 48 
26 Do rubiginosum Malamthodali M ... Brigat pink from light to dark 

shades ••. 61) 
26 Grewia tilirelolia Unuam T ... Sapwood-white, heartwood pale 

brown ••• 46' .. 
117 Do lreviRata White 36 "' -i8 Elaeocarpus serratus Nallakara M ... Greyish white 88 
29 Do oblongus Kattakara M .•• White 

" 80 Do turberculatus Ruthrachom T ... Sapwood-white. heartwood-brown::: 88 
31 Evodia Roxburghiana Kana lei M ... Greyish white · ;,. 27 
32 Zanthoxylum Rhetsa Mullillam M ... Yellowish grey 

~·r 40 
•ss Ailanthus malabarica Matti pal M ..• White 28 

84 Canarium strictum The IIi M .•• White when fresh cut and 
turning grey with exposure 85 

3~ Anacolosn densiAora ..... Kalpoltan T ... Greyish pink . .. 46 
"86 Lophopetalum Wightianum ,., Venkottei 'f ... Reddish white so 

87 Nephelium I.;orlgana · Shempuvan rr ... Do brown . 61 
88 Do stipulace~m . .,. Pa virimulei M ... Heartwood bright reddish 

I brown, sapwoocl whitish 66 



d z 

39 
40 
41 
42 

0 43 
44 
45 
46 
47 
48 

0 49 

•r;o 
61 
52 
58 
64 
65 
56 
57 

r: 

Botanical name. 

Harpullia cupanioides 
Turpinia nepalensis 
Meliosma Wightii 
Mangifera indica 
Semecarpus Anacardinm 

Do travancorica 
Do auriculata 

Anacardium occidentale 
Buchanania latifolia 

Do lanceolata 
Odina wodier 

Spondias mangifera 
Erythrina stricta 
Dalbergia lanceolaria 
Ormosia travancorica 
Poinciana regia 
Acrocarpus fraxinifolius 
Cassia·marginata 
Humboldtia Vahliana 

Vernacular mime. · 
M. Malayalam. 

T. Tamil. . 

N ei Kottei T ••• 
•• , Kanali T ••• 

Do M ... 
.. , Mavu M ... 

Thenkotta M ••• 
.. , Avukaram M ••• 

Charei M ••• 
Parangimavu M ••• 
Morala T ••• 
Malamavu M ••• 
Kalasan M ••• 

Ambalam M ••• 
·••• Murukku M ••• 

Erigei T ••• 
Malamanchadi M ••• 

•. . Malamancbadi M . .. 
••• [ Kurangan ' T ••• 
••• Kadakonna M ••• 

· .. ,. Atta vanji T ... 

Color of wood 

White 
Grey 
Greyish brown 
Reddish grey 
Pale brownish grey 
Greyish white 

Do. 
Pale grey 
Do greyish brown .. 

Sapwood-white turning to grey, 
heartwood-bright pinkish 

... ... 

brown ••• 
Greyish white 
White · ... 
Yellowish white 
White, ••• 
White ... 
Sapwood white Heartwood light red 
Light brown · · 

Do 

lbs. 
50 
28 
81 
42 
35 
28 
28 
so 
36 

" 
60 
2! 
16 
48 
41 
28 
89 
u 
40· 

~

"' .... 



68 Albizzi-a procera Karinthagara M •.• Sapwood yellowish white Heartwood-
dark brown streaked with lighter . 
brown 45· 

69 Do stipulata Pili Vagai T ••• Heartwood·pale brown 29 
60 Pithecolobium Saman Rain tree (Eng.) Light brown 81 
&1 Carallia Iucida Vallabhom M ... Orange 47 
62 Blepharistemma corymbosum ... Nirkurunda M ... Pale greyish yellow 42 
68 Terminalia belerica •.. Thanni M ... Yellowish grey 42 
61 Barringtonia racemosa Samuthram T ... White 28 
66 Careya arborea Perzha M ... Sapwood-pale. Heartwood-dark 

reddish brown ... I 66 
66 Lagerstrremia lanceolata Venthekku M ... Reddish brown ... 48 
67 Do Flos Regince Manimaruthu M ... Shining brownish red u 
68 Sonneratia acida Thirala M ••• Grey 86 
69 Casearia esculenta Panni murunga M ... Y~llowish white 66 .. ... 
70 Mastixia pentandra Velladambu M ... Greyish white 28 ... 
71 Sarcocephalus missionis Attu vanji T ... Dark yellow 87 

0 72 Anthocephalus cadamba Attuthekku M ... Yellowish white 40 
78 Adina cardifolia Manjakadambu M ... Yellow 46 
74 Stephegyne parvifolia Nirkadambu T ... Light pmkish brown 89· 
76 Do tubulosa Malam thnmba M ... Pinkish brown 66 

0 76 H ymenodictyon excelsum Itlhilei M ... White when fresh cut-turning 
brownish grey 28 

77 Do obovatum Do Do " 
78 Randia Gordneri Padarappan T ... Light yellowish brown 58 
79 Canthium didymum Irambaratham · T ••• Light brown 68 
80 Vernonia arborea Kadavari M ... Do " 



- -
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Vernacular name. . .. 8. _..., 
<'· • 1 Botanical name. M. Malayalam. Color of wood. ,co z 1>1)0 

T. Tamil. 
~d - -
lbs. 

81 I Chrysophyllum Roxburghii ... Atha M ... Greyish white . .. 86 
-82 Palaquium ellipticum ... Kattilupei T ... Sapwood-white. Heartwood-

reddish brown ... 44 
83 Diospyros paniculata ... Illakatta M ••• White and grey ... 46 
84 Do microphylla ... Thovarakari :rvr ••• Reddish grey . .. 49 
86 Do Embryopteris ••• Panicha M ••• Grey with dark streaks and a 

. darker irregular patch in 
the centre ... 46 

86 Symploco• :.nocrocarpa ... Para lei T ... White . .. 81 
87 Do spicata ''!" 

Kambli vetti 'f .•. Do ... ~7 .. r~ ,;... . .. Yedalei T ; .. Pale brown ... 49 
89 Alstonia scholaris ... Pal a M ·•• White ... 27 
90 Tabernaemontana Heyneana .:. Do ... White and pale grey in streaks· . .. 84 
91 Wrightia linctoria ••• Nilapalai T .. .- Wh-ite ... 49 
92 Do. tomentosa ••• Mailam pala M. ~~. Yellowish white mixed with 

irregular patches of grey ... 84 
"98 Ehretia loevis ... Chavandi M ... Greyish or brownish white . .. 88 
94 Ste~·eosp~rmum chelonoides Pombathiri T ..• Greyish brown with patches of .. ... 

brighter brown ... 42' 
96 Vitex altissima ... Mayilai M ... Yellowish brown with a tinge 

I 
: c:.f.grey ... 6(1-



96 Do pubescens Attu mayilai M ••• Reddish brown or olive brown .... 54 
•97 Gmelina arborea Kumbil M ••• Greyish white with a glossy lustre ••• 85 

98 Myristica magnifica Kothapanu Yellowish white reddening with 
exposure ... 80 

99 Myristica Beddomei Kattu jathik~• M ... Yellowish brown 84 
•too Do malabarica Ponnampanu M ••• Do. with a grey tinge " 

101 Do canarica Undei panu M ••• Do. grey " 
102 Do attenuata Cbora panu M ••• Pale brown 85 
105 Cryptocarya Wi~btiana Kadaman f'ari M ... Pale yellowish brown ... 1 44 
104 Beilschmiedia Bourdilloni Morakutt1 M ••• Pale brown 51 
105 Do Wightii Do Greyish white with a wavy grain ::: : 42 
106 Machilus macrantha Kolamavu T ... Reddish white darkening to 

reddish brown with exposure ••• 1 86 
107 Cinnamomum zeylanicum Karuva T ••• Pinkish brown " 
108 Actinodaphne Hookeri Mala viranya M ••• Pale olive prettily streaked and ... 

mottled especially in the centre ••• 54 "" "" 109 Do madaraspatana ••• Mungali M ••• 
Do ···1 " 110 Litsaea sebifera ... Do . .. Olive grey ••• 47 

111 Do coriacea Panni thali T ••• Do ••• i .. 
112 Do zeylanica Molaga shempaga· 

palai T ••• Light·brown to yellow 
" 118 A.porosa Lindleyana •.• , Vitti! T ••• Brown 88 

114 Cyclo•temon macrophyllus ••• Mala payini M ..• Dull greyish yellow 5~ 

115 Phyllanthus Emblica ••• Nelli M ••• Dark red ... 42 
116 Mallotus albus ••• ; Valla kumbil M ••• White 81 

•u1 Do philippinensis ... i Manjanathi .T ••• Dull brownish grey or light red 44 
•111A (A) Excrecaria Agallocba ••• 

1 Komatti Do 26 :· 



I 
Vernacular name. 

d Botanical name. M. Malayalam. z T. Tamil. 

-
•us Trewia nudiftora ... Malankumbil M ••• 

119 Macaranga Roxburghii ... Vattakanni T ... 
120 Cleidion javanicum ... Yellari M ... 

·121 Holoptelea integrifolia ... A val M ..• 
122 Celtis tetrandra ... Kuviya T ••• 
128 Trema orienta1is ... Ami M ••• 
124 Ficus gibbosa ... lthi M ..• 
12~ Do Dalhousire •••J Kal-al T ••• 
126 Do bengalensis ••• Per-at M : .. 
127 Do mysorensis ... Do ... 
128 Do tomeutosa ... Do ... 
.U9 Do Beddomei ... Thavatta-al M ... 
180 Do Benjamina ... Vel-a I M ••• 
181 Do Trimeni Do ' ... . .. 
182 Do retusa Kal-athi ; T ... ... 
188 'Ficus Talboti ... It hi 'r ... 

'. '" 

184 Do nervosaa ... Nir-al T·;;. 
l85 Do religiosn ... Arasu T ... 

Color of wood. 

White 
J?ale brown 
Greyish white 
Yellowish grey 
Greyish white 
Reddish grey 
Brownish grey 

Do 
Greyish white 

Do 
White 

Po 
Do 
Do 

Light reddish grey 
Very white when fresh cut turn-

iug yellow with narrow rings 
· of dark and light tissue alter-
natiug 

White 
Do 

. .. . .. . .. . .. . .. . .. . .. ... ... . .. . .. . .. . .. ... . .. 

••• . .. ... 

il..: -· .e.g 
·ito 
~ 
lbs. 
29 
27 
" 

40 
42 
80 
42 .. 
86 .. 
41 .. .. .. 
87 

87 

" 85 

.. 
"" ... 



186 Do arnotiaa Ama kanniyan M ••• Do ... " 187 Do Tjakela Kar·al M ••• Brown so 
188 Do Tsiela ... Do M ... Grey 84. 
189 Do infectorla Cberla M ... Greenish grey ... " .. HO Do callosa Koli·al M ••• White • ... " .. 
141 Do asperrima Tberagam M ••• Greyish white 24. 
142 Do bispidia Erumaoakku M ... Dirty grey ·< ... so 
148 Do glomerata Atbi M ... Brownish grey • ... • 144 Artocarpus integrifolia ... Pilavu M ••• Sapwood-pale Heartwood-some· 

times mottled, darkening 
with exposure to orange 
brown ••• 89 

1U Do birsuta An jill M ••• Sapwood-white, Heartwood· 
yellowish brown ... 85 .... 

146 Antiaris toxicaria Marauri T ••• White ... 24. ~ 
147 Streblus asper ... Parava M ... Do ... 40 
us Cordia M yza ... Viraru T ••• Greyish brown ... as 
H9 Do octandra ... Potta virasu T ... Whitish !brown darker in the 

centre ... 21 
150 Miliusa velutina ... Kana kaitba M '" Yellow when fresh, light brown 

when old with a dark purple 
patch in the centre ... 20 

Madraa : Jbe GaardiaD Prcu, Mount Road 



APPENDIX I. 
SUGAR INDUSTRY IN INDIA, 

Printed letten were issued,-and I receited one of them, bearing 
No. 4198 of 1911, dated 16th November 1911, by Hon'ble Rao· Bahadar· 
R. N~ Jfudbolkar, General Secretary, Indian Industrial Conference 
to the eftect, !bat a special meeting of !be Coaference would be held 
this year to discass only one subject, as on account of the Royal VIsit to 
Calcutta, it would be difficult to devote more than a morning sitHng from 
10-80 A. 11, to 1-80 P, 11, It was suggested !bat the subject for Ibis year 
should be " the present" condition of Sagar Iadastry In India and t~e 

methods for improving it." To this, I replied from Indore on the 19th 
idem, staHng that I highly appreciated the proposal of the General 
Secretary,· and submitted to him my desire to take part in the 
proceedings ; and along with the general question of Sagar develop. 
ment in India, to lay, so far 11 I and my paper were concern
ed, special stress on the industry for the production of Date rab 
and Dale Sagar from the date trees which ezist by plillions Ia the 
Central Provinces and in Central India. and are altogether unuHII.Ied 
by the people. !stated farther that for nearly laat fifteen yean 1 havo 
beeu engaged, first in making ezperiments on the local date trees In 
those provinces, and then In demonstrating the supremo bene&t which 
the BriHsh and the lndlaa Stales could derive by widely Introducing 
the industry within the· limits of their territories in the same manner 
as it prevalls in many districts of BengaL I also said in my reply thai' . 
1 was engaged in tho cultivatiOD of cane in some of the villages In tho 
Indore District the soil of which Is known to be very rich for tho growth 
of splendid sugar...cane for the production of raw cane sugar alongside 
with dale sugar In those villages. 

J. ll is now announced that a short sitting of the Industrial Con .. 
ference will be held here at the Congre11 Pandal oa the 19th instant. 
For this reason, 1 have ventured to prepare and to circulate this brief 
note on the subject in order to show that "the time has now come for 
making an advance, and to add a new feature to oar programme of 
wort." Is the Hon'ble Rao Br. ldodholkar baa rightly remarked in his 
letter. Enough of discauions and paper readings have been held, year 
after year; on this tecbaicaiJine of industry,-Jndian sugar production; 
and about the time that Mr. Mudbolkar'sletter wu being circabted in 
lbil cuantry, tho Seveath )leeUog of the Board of Agriculture was he14 

A-1 .. . 



~· 
at Pusa, where the Conference of distinguished experts of all the Indian 
Provinces met, day after day to discass threadbare the pros and cons o~ 
the sugar problem in India. Their proceedings were conducted in a 
most thorough and practic!ll manner by references of special subjects 
to Special Committees of experts to invite opinions for the consideration 
and decision of the Board. The Committee F. was for the Indian Sugar 
I odustry under several sub-heads of the terms ol reference. The result 
was the Reports of the Special Committees ·iu due course upon which 
full discussions were 1beld and definite Resolutions were arrived .at by 
the Pasa Board of Agriculture. These dispose of everything -that we 
can possibly do in the line of any further discussions or resolutions on. 
the subject. But it is very remarkable, as it is a matter of considerable 
regret, that neither at the time when the Behar Sugar Commis'Jion- was 
held towards tbe.end Qf the last century, nor at the recent Conference held 
at Pusa, has any attention been devoted to the development and expansion 
of the palm sugar in India ; and it has now been said that there· were 
not materials enough before the Board t~ arrive at any definite concJu .. 
lions regarding the subject. But the information supplied by the Sta
tistics published by Dr. Hunter, by the Dictionary of the Economic Pro· 
ducts of India by Sir George Watt published in 1886-1894, and Oy the 
latter's Commercial Products of India published in 1908, page 886i where 
facts and figurC:S: have btl:en quoted and references to a masa of highly 
interesting and usefullilerature on palm sugar have been made; would 
appear to contain all that need be known to give a stimulus to this most 
necessary and important branch of sugar ·industry in India. It is there· 
fore suggested that what bas been left untouched by :the Behar Sugar 
Commission over twelve years ago, what has been referred .to but avoid~ 
ed by the Pusa Board of Agriculture, and what Jlas been repeatedly 
considered at length by the successive Indian Industrial Conferences at 
Benares, CalCutta and elsewhere, but iu respect of which everything has 
been left undone, namely, the expansion and development of Palm Sugar' 
in the Central Provinces and in Central India should alone engross the 
sole, close, undiyided attention of this year's proposed I.Ddustrial Con
ference in Calcutta. 

8. In moving the Fifth Resolution on the Report of the Sagar, F 1 

Special Committee at Pusa, Dr. Leather is reported to have said th:at 
the Board ac::cepts the Committee's vtew that the investigation of lhe 
Palm Sugar industry is desirable from the chemical and agricultural 
points of view ; but that the industry though not small might be exlin
guisbed owing to the ease of making the juice iuto sp!riL The 
process of manufacture, it was said, was different from tbat io 
the case of c:ane sugar, and deserved investigatiQn. A littl~ fur• 
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lber study and observation would have shown tbal lbere was absolutely 
. no chance or risk of extinction of this moat valuable industry in this coan .. 
try, and that there were absolute and undoubted posslbiliUes of very 
quick and extensive development of this industry in many Districts in 
the Central Provinces, and in all the Territories of the Slates In Cenlral 
India. Mr. Arnett, in supporting the Resolution said "that t80,000 oal 
of 8,000,000 tons, or 17 P. c. of India's production of Sugar was Palm 
Sugar. The industry was widespread, and the products larJely con
sumed locally. Practically no scienti6c work had been done hitherto, 
The yield from one acre had sometime been estimaled at nine tons ...... .. 
The industry was capable of great improvement." The Boarc.J and the 
Committee took into consideration the present 6gure in acres where 
sugar-cane is grown in India, and devOted much thought and discuas..ion 
on the possibilities or further increased cultivating area. The Government 
publication of the Commercial Products of India by Sir George Watt In 
1908, states, from Official 6gures, that over If lacs or acres are under date 
palm cultivation in Bengal. At the rate, then, of about 9 tons of raw 
sugar from one acre of palm cultivation, the produce would be over l8 
lacs of tOns, and not merely 6 lacs of tons, 31 Mr. Arnell puts ; other· 
wiser it must be presumed that there bas been considerable shrinkae:e of 
palm cultivation in Bengal, unless it be that about 4 to 6 tons represent 
the outtnrn of raw palm sugar from one acre of land overgrown with 
date plants. Be that as it may, we have thousands of acres of forest 
land in the Central Proviuces and In Central India over which stronger 
and healthier date trees stand i and yet none baa raised his little finger 
to reduce them to utility. The Government and the people of those 
provinces did not, before my experiments and demonstrations were made 
in several parts of the province, know that goor, "•b, or sugar In paying 
quantities could be abstracted from the date trees. Therefore, 
even if we take aboot a couple of lacs of acres of the date 
forest lands lying idle and unutilized in those provinces, we are 

·wasting the resources of an annual outturn of over one .. thlrd, or 
perhaps full hal£ qf nearly 80 lac:s of tons of India's total production of 
sugar! It is for this reason, that we had to hear the indignant remarkt 
of Sir Donald Hamilton at the First Indian. Industrial Conference held 
at Beoares on the 80th December 1905. nTake for example,'' be said, 
u the date sugar trees which are now running to waste by lhe mlllfonaln 
Central India. There you have the raw material of ger1uine twadeshJ 
sugar to be bad for the lifting ; and yet none of the le2ders of the peOple 
appear to be suffidenUy interesled in their poor countrymen to ahow 
them bow to tap tbe date trees. J am safe in saying that in no other 
country would resources of this nature be Jell lying anuaed a• I hey arc 



Ia india, U the me~~ who are so fond of talldag about the bread pro!;' 
lem would respond to the cry of their country for feod with something 
more satisfying than eloquence, India would be further ahead than .she 
ia to·day." It bas been ascertained that the annual yield of raw sugar 
from one average date tree 'represents the outturn from more than 100 
first class cane that can be anywhere grown iu India. At my instance, 
the Political Agency Authorities in Central India were pleased to .direct 
a counting of the date trees in a small Minor State, Bagli, in Central 
India. There are 70 villages containing about li lacs of date trees, 
capable to yield raw sugar worth about li lacs of rupees a year •. The 
annual revenue of the State is said to be much below one lac of rupees. 
The other Central Indian States of Indore, Gwalior, Bhopal, Dhar, 
Dewas, &c., represent in thb respect several multiples of date palm 
forests that are lying idle and unutiliz:ed. 

4-. Next and finally, the practical question arises,-how to attack 
such a large area of the country, and to avoid the most serious annual 
losses? The answer to this is to be found in the concluding and the 
Eighth Resolution of the Pusa Board, namely, u The Board recommends 
that the Local Governments should be empowered to asaist pioneer 
factl)ries by subsidy, by taking deferred shares, or by sucb other me· 
thods as may be appropriate ... I am not called upon to state in what man
ner should the subsidies or the bounties be distributed. But there can be 
no manner of doubt that organizations in the form of importing and 
settling tappers-agriculturists in c. P. and in c. J. ia agriculture, cultiva
Uon and production of ttugar are indispensable to establish and to ez
pand the industry on It• national lines in the same way as it is widely 
prevalent in Benga). 

6. It rernainsnowformeto APPEAL to the Hon'ble Mr. M.B. Dada
bhoy, the President elect, and to tbeHon'ble Rao Bahadur R.N. Mudbolkar, 
the General Secretary of the [~dian Industrial Conference,·both leading 
members of the C. P. Bar, and Hoo'ble Members of the Imperial Legis· 
tative Council, to consider the_ great possibilities of sugar industry from 
Cane as we1t as Date that exist in the Central Provinces and in Central 
India. The matter stated abOve is practically a provincial question for 
them and OUt humble ae:lves immediately to attend to and to exert for 
the initiation and development . of the projected industry 'iu 0111' own 
provinces. 

CA.LCUTTA1 

~h• 18th December 1911. ~ 
HARI DAS CHATTERJEE, ll.&, B.L., 

Plutkr 
KharulUia, C.P. : Indore, C. I. 



APPENDlX II. 
RESOLUTIONS PASSED AT THE FIRST INDIAN INDUSTRIAL 

CONFERENCE. ' 

Beld at Benares on the BOth Deumber, 1905. 

Resolved that this Conference urges the Government of India and all 
Provincial Governments and administrations, as alao the people of India 
according to their powers and opportunities,-

(!) To found Technical Schools In all large centres for the Indus. 
trial education, on an adequate scale, of the Indian people, 

(2) To encourage and help Indian manufactures, 
(S} And to foster and extend the use of such manofactares in India 

in preference to foreign goods. 
Proposed by the Honourable Munshi Madho Lal (Benares). 
Seconded by Mr. A. Chowdhri (Calcutta). 
Supported by lllr. N. Subba Rao (Rajabmundry). 

II 
Resolved that this Conference urges all Provincial Government 

and adminiijtrations as well as the proprietors and managers of private 
scbools and colleges to add commercial classes, and induStrial cluses like 
those of weaving, dyeing~ carpentry, &c., to the ez.isting educational 
institutions where practicable. 

Proposed by Mr. G. Subramania Iyer (Madras). 
Seconded by U:r. Ali Mahomed Bhimji (Bombay). 

Ill 
Resolved that this Conference specially invites the attention of 

Indian capitalists to the great importance of Introducing the nae of 
improved band-looms among the weavers of India, and recommend• tbe 
establishment of weaving schools, wbere boys may learn the aae of such 
looms, with a view to their more extended use amana: the towns and 

villages of all Provinces in India. 
Proposed by ldr. Prabbas C. Mitra (C.Iculla). 
Seconded by ll!r. Babula! Govika (AUgarb). 
Supported by ldr. Fazlal Hassain (Aiigarb). 

IV 
Resolved that this Conference urges Indian capitalists to eatabliab 

altbeir own cost scboola for apinnina:, dyeing, pottery, carpentry, and 



vl 
the manufacture of ironware and brassware, in order to afford faci1ities 
to boys of all castes and classes to learn such useful industries as a means 
of their livelihood. 

Proposed by Rai Bahadur Lala Baij Nath (Allahabad), 
Seconded by Pandit Rambhaj Dull Chowdhri (Lahore). 
Supported by Mr. L. R. Das (Calcutta) . . 

v 
Resolved that where it is possible to raise large funds for Indus· 

trial education, this Conference recommends the placing of such fonds 
in the bands of trustees with a view to·the establishment of Technologi. 

cal Colleges on the most modern methods adopted in Europe, America 
and Japan for the training of large numbers of students in the varioas 
industries which are profitable in India. 

Proposed by Sir Bhalchandra Krishna, Kt. {Bombay). 
Seconded by Rai Saheb Lala Girdhari Lal (Delhi). 
Supported by Mr. Lukhbir Singh (Muzaffarnagar). 

VI 
Resolved that Provincial Committees be established in Bengal, 

Bombay, Madras, the United Province!~:, the Punjab, and the Central 
Provinces and Berar consisting of the members named below for giving 
effect to the above recommendations, generally encouraging industries 
and making an industrial survey in their several provinces and compil· 
ing useful facts and suggestions for submission to the next Industrial 
Conlerence in ·December 1906. In order to carry out these views each 
Committee is requested to raise suitable funds, appoint trustees, frame 
rules for the conduct of business and lay their accounts before the next· 
Industrial Conference. 

Resolved that the following gentlemen be the members of the Pro
vincial Committees for the year 1906, wllh power to add to their 
number:-

BENGAL, 

T. Palit, Esq. 
The Honourable Mr. J. Chawdhari. 
R.N. Mookerji, Esq. 

BOMBAY, 
D. E. Wacha, Esq. 
The Honourable Mr. Vitbaldas D. Thackersey. 
Lallobbai Samaldas, Esq. 

MADRAS. 
N. Subba Rao, Esq. 
The Honourable Mr. L. A. GoVindaraghava tycr. 
_V. Krishnaswami lyer, Esq. 
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' UNITED PRoVINCES. 
Rai Babadur Lata Baij Nath. 
The H~mourable Pandit Madan Mohan Malaviya. 
Munsht Ganga Prasad Varma. 

THE PuNJAB, 

Rai Bahadur Lala Gang.., Ram, C. I. E. 
Sbaikb Umar Bal<sh, 
Lata Harkishenlal. 
Lala Lajpat Rai. 
Lala Mulkaraj. 

, CENTRAL PROVINCRs AND BBRAR, 

Rao Bahadur R.N. Mudholkar, 
G. s. Khaparde, Esq. 
M. V. Joshj, Esq. 

Proposed by Lala Lajpat Rai (Lahore). 
Seconded by Rai Bahadur Ganga Ram (Lahore). 
Supported by the Honourable kr. L. A. Govindaraghava lyer 

(Madras). 

VII 
Resolved that this Conference appoints Rao Bahadur R. N. MudhoJ. 

kar as General Secretary, empowers the President to appoint a penna· 
nent Assistant Secretary and establishment on suilable pay and allots: a 
sum of Rs. 5,000 for meeting the expenses of the next twelve months. 

Propose~ by the Honourable Pandit Madan Mohan Malaviya (Alia· 
babad). 

Seconded by Mr. C. Vijayaraghavachariar (Salem). 

} 

. R. 0. DUTT, 
BENARBS, Preside11t. 

R.N. MUDHOLKAR, 
TM BOth December, 190&. Gentral Secretary. 

J 
RESOLUTIONS PASSED AT THE SECOND INDIAN INDUSTRIAL 

CONFERENCE. 

Heltl atCal'"tta o~ the 2911& atld Sht December, 1906. 

1. TECHNICAL AND CoMMERCIAL EDUCATION. 

RESOLVED-That this Conference re-affirms the ResoluUon pasaed 
at the Conference of Jut year on the subject of Tec::bnical and Com mer· 
cial Education, and requests the Government to establish a aufficient 
number of Secondary Technical and Commercial Schools. a superior 
Technical College for each Province, aud one fully equipped fint cla11 
College of Technology for aU India. And lhat a Commiltee consisting 
of the President, the General Secretary, Messrs. R. C. Putt, D. E, 



British India and the G·oveniments of otbe~ llid.iaO States. to Carry oUt at 
in.._eatly date Industrlil Surveys of the territories. within· their jurisdic· 
Uon as exact and detailed information would afford facilities for the 
introduction of a _sound system .. of technical e~ucation and the wen ... 
ordered development of indigenous industries. 
· : (Prop~sed ~Y Sir Bhalchandra Krishna, it., of Bombay, seconded 

by'·K. N3.taraj~u, ·Esq., of Bombay1 and carried unanimously.) 
',, ~! ' • I ' ' • , ' ' • 

II, TECHNICAL AND. CpMMERCIAL EDUCATION. 

REsoLVED-(a) That this Conference re-affirmll the Resolution <?Dt 

Tec~~cal and Commercial Educ~tion passed at the last Conference. 
{b) Tbat this Conference thanks. the Governme~t of the United 

~.r.o~iqces for ~he action taken by th_em with a view to introduce a fairly 
comprehensive system of Technical Education in those Provinces 
and wOulci exPress the· hope~·that· uther .Provlnciai·Gov'efnments will 
be pleased to convene. representatiVe Conferences such as the recent 
Naitli Tal Conference to devise measures for the spread· of Technical 
Education in. their' respectiVe ·provinces; And this Conference further 
expresses the hope that the Government of India would provide adequate 
funds fe~r giving' effect to the recommendations of the Naini Tal.Confer.o 
ence and carrying out similar schemes in other provinces. 
· ~ (c) That. this Conference, \Vhile appreciating the action taken by 
tbe Gover·nments of some Indian States to encoorage Technical Educa
tion, urges that further steps should be taken in the same direction in 
all Indiin. States. ·~ 

(d) That this Conference welcomes the growth of public interest -in 
Technical Education as shown by the actiori taken by. ·certain local and 
municipal boards and private associations in proMoting it, and it 
strongly urges on the leaders of the people the necessity of takiog 
practical·. steps for ·providing increased facilities for it by starting 
institutions and founding scholarships to encourage technical studies in 
India and.abroad. 

(Proposed by R. C. Whitenack, Esq., of Baroda, seconded by D. G. 
p~l"i! _Esq:,, ~f Boibay, supported by Jsh\Var Das Varshini, Esq.,. of 
Aligarb and Professor Ruchi Ram Sahni of Lahore

1 
and carried 

unanimously.) 

ill. AGRICULTURAL EDUCATION, 
RBsoLVKD-Thattbis Conference records ita sense of appreciation of 

. the action taken and contemplated by the Government in regard to the 
establishment of Agricultural Colleges in the several provinces, and 
would urge that in .view of the importance of a wider spread among 

. the cnUivatinC and l<mdholdin g c:Ias,es of ;l practical knowledge of the 



PrinciPles of scientific agricultUre :md modem methods,· Goverriinent 
would be pleased to edablish .Experimental and Demonstration Farmi 
as widely as possible, and to start vernacular schools in connection 
with them one at least in every district. 

(Proposed by G. Subramania lyer, Esq., of Madras, seconded by 
Rao Bahadur Khandubhai Gulabbhai Desai of Surat, and carried 
unanimously). 

IV. AGRICULTURAL BANKS. 
RttsoLvEo-That this Conference begs to call the attention Of 

Government to the urgent need of promoting the establishment ·-of 
Agricultural Banks to help co-operative credit societies and to advance 
loans directly to agriculturists at reasonable rates of interest, and 
further begs to suggest that the advice and co.operation of represent.o 
ative members of the Indian community may be enlisted in deVising· a 
suitable scheme. to secure this object. 

(Proposed by Rao Bahadur Lalshankar Umaishankar of Ahmed4".o 
bad, seconded by Thakorram Kapilram, Esq., of Surat, and carried 
unanimously.) 

V. THe: MINING INDUsTRY. 

RasoLved-(a) That this Conference expresses its sense of satisfac
tion at the successful formation of the Tatl Iron. and Steel Company 
Limited, with the help entirely of capilal raised in India. ., 

{b) That this Conference invites the attention of capitalists in India 
to the urgent need of developing· and fully utilising the mineral reaour· 
ces of the country and trusts that in view of the ulUmately lucrative 
character of the industry they will make organised efforts in ·that 

direction. 
(c) That this Conference is of opinif)n that special considerauo·n 

shouJd be shown to Indian enterprise and initiation by the Government 

and]preferenttal treatment given to it. 
(Proposed by Rao Bahadur R.N. Mudholkar of Amraoti, aeConded 

by the Hononrable Mr. Gokuldas K. Pa.rekb of Bombay,_an.d .. ~ried 

unanimously.) ....... 
VI. COTTON SPINN'ING AND WEAVING. 

RltSoLVBD-Ia) That this Conference records its sense of aatiafaction 
at the stimulus the Spinning and Weaving industries have rcCei~eCI 
from the swadesi movement and it urges the bestowal of iocreased 
attention on cotton cultiVation, the erection of Spino in&· and· Weavint 
Mills at auilable centre9, ·and the rcvhal of the Hand~loom \Veavint ln
<lastry on 3 -commercial ba11is, as es:o~enlial ,_.. the suceea.<~~' .,, · the' move~ 

ment. 



(b) That this Conference urges the Government to remove the L -

triclions retarding the expansion of the industry and to provide facilities 
for affording practical instruction in weaving by the establishment of 
Weaving Schools at every important weaving centre. 

(Proposed by L. K. Tulasiram, Esq., of Madura, seconded by S. B. 
Sankaram, Esq .. of Ellore, and carried unanimously.) 

VII. THB SUGAR INDUETRY. 

REsoLVED-(a) That this Conference notices with concern the in· 
crease in the imports of foreign sugar, and is of opinion that to arrest 
the steady decline of the indigenous industry, it is absolutely necessary 
to encourage the cultivation of healthier and more prolific varieties of 
cane, to employ greater care in cultivation, to use more economical 
processes for extracting the juice, and, above all, to adopt the most 
modern and efficient methods of re&nine:. 

(b) That this Conferen<".e arges the Government to provide more 
CUensive irrigational facilities, to allow the utilisation of ·bye-products 
and, further. to consider the desirability of imposing a duty upon im
ported sugar in order to protect the indigenous industry. 

(Proposed by the Honourable Pandit Madan Mohan Malaviya, of 
Allahabad, seconded by Manubbai Nandshankar, Esq., of Baroda, 
supported by Lala Dharamdas Suri of Lahore and Chunilal Vrijbbukan
das, Esq1 of Bombay, and carried unanimously.; 

VIII, APPOINTMENT OF 0.PFICK·BBARER8 AND PROVISION OF FUNDS 

FOR THB YEAR 1908. 
REsoLVED-That this Conference re .. appoints Rao Bahadot R.N. 

Mudholkar as General Secretary and Mr. C. Y. Chintamani as Assistant 
Secretary, and it appeals to the public for a sum of Rs. 10,000 for 
meeting the expenses for the nezt twelve months. 

(Proposed by Sir Bbalcbandra Krishna, Kt., of Bombay, seconded 
by the Honourable Pandit Madan_- Mohan Malaviya of Allahabad, and 
carried unanimously.) 

. SU1U.T, . ~ 
The BOth De,er11ber 1 

1907. 

AMBALAL SAKERLAL DESAI, 
P"sident. 

R, N. MUDHOLKAR, 
Gemral Secretary. 

RESOLUTIONS PASSED AT THE FOURTH INDIAN INDUSTRIAL 
CONFERENCE. 

He_ld at Madras on Uu.1l6th arul the 21th Deumber 1908. 
L - DBPARTIIE!jTS OF INDUSTRY. 

B:BsOLVBD--{a) That lhis Conference is of opinion that there should 
be in every province of British India Ia. Department of Industry under ·a 
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Director of Industries to deal witb industrial questions and to be ln 
charge of technical and commercial education as well aa industrial in .. 
struction ; and that there should be an Advisory Board of qualified 
persons, not les:i than one-half of whom should be non-official Indians, 
who should be consulted on all matters of importance. 

(b) that the functions of this Department should include (1) the sup
ply of advice in regard to new indcstries, (i) the introduction of new or 
improved methods and processes, (Sj the carrying out of invesligalion 
and experiments, (4) the development of selected industries, and {6) the 

organization of industrial and commercial exhibitions ; 
(c) that there should be an industrial moseam and a bureau of 

information under the Department of Industry for supply of information 
to the public on industrial and commercial matters. 

[Proposed by D. E. Wacha, Esq., (Bombay), seconded by Rao 
Bahadur G. Srlnivasa Rao (Madura), supported by R. V. Mabajanl 
Esq., {AkolaJ, and carried unanimously.] 

II. TECHNICAL AND INDUSTRIAL EDUCATION. 

REsoLVBo-Tbat this Conference re-affirms the Resolutions oi the 
previous Conferences on Technical and Industrial Education, and urge1 
(1) that the Victoria Jubilee Tecbnicallnsijtute, Bombay, and the College 
of Science, Poona, be enlarged so that they may between them supply 
for the Presidency of Bombay technological iostruction in all the 
branches of mechanical and chemical industritt~ ; (2) that the Govern
ment of India may sanction the proposal of the Government of Bengal 
to add classes in industrial Chemistry to the Sidpur Engineering 
College ; (SJ that the Government of Madras will be pleased to give 
effect tv the recommendation of the Ootacamund Industrial Conference 
that the Madras College of Engineering should be expanded Into au 
Institute of Technology i (4) that the Secretary of State might accord 
early sanction to the proposal of the Government of the United Pr,.. 
vinces that a College of Technology should be opened at Cawnpore; 
and (6) that similar institutions should be established in the Punjab, 
Burma and Eastero Bengal and Assam. 

(Proposed by the Hon'ble Pandit Madan Mohan ltfalaviya, (Ailaba· 
bad), seconded by the Hon'ble Mr. Gokuldas K. Parekh (Bombay), aup.. 

ported by T. Hangacbariar, Esq. (Madras) and Lalla Dharam D.as Suri, 
{Labore) and carried unammously~) 

Ill. CoiiMBRCJAL EDUCATioN. 

RESOLVED-- (a) That in the opinion of this Conference the lime baa 
come for the Jr.dian Univcnities to create FacuJtica of Commerce aud 
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institute DegreeS in Commerce, and to affiliate. Commercial Colleg~ 
that will prepare candidates for University Degrees in Commerce ; 

(b) that there should be established one College of Commerce at 
each Provincial capital and that it should include provision for tbe 
training of teachers for Commercial Schools in the mofussil. 

[Proposed by K. Subramani Aiyer, Esq. (Bombay), seconded by D. 
G. Oalvi, Esq. (Bombay), and carri~d unanimously.] 

IV. AGRICULTURAL BANK&. 

REsoLVED-That this Conference again invites the attention of the 
Supreme and the Provincial Governments to the urgent need for 
Agricultural Banks both to assist Co-operative Credit SJcieties and, in 
cases where Co-operative Credit Societies cannot or will not serve, to 
advance loans directly to agriculturists on easy terms, and urges them 
~o take early action in the desired direction in conjunction with Indian 
capitalists who, the Conference feels confident, would be ready to co
operate with Government in any such scheme. 

(Proposed by Lalubhai Samalds, Esq., (Bombay), seconded by Rao 
Bahadur Khandubbai G. Desai (Surat}, supported by Rao Bahadur 
V. K. Ramanujachariar ( Kumbakonam), and carried unanimously ] 

V. COTTON EXcl~E DUTY. 
: , .. 

RssoLVED-That thisConference records its emphatic protest against 
tne continuance of the Excise Duty on Indian mill-made cloth as an un
just and unnecessary impost and urges tbat it should be a·emoved with
out delay. 

[Proposed by Uttamlal K. Trivedi, Esq. (Bombay), seconded by 
Pandit Rambhuj Dutt Chowdhuri {Lahore} and carried unanimously.] 

VI. RAILWAY RATES ON GooDS, 

. REsoLVED-That this Conference calls the attention of the Govern
ment to ihe prevailing complaints about existing railway rates, and 
suggests that an enquiry should be instituted into their effect on indi
genoas industries especiaUy in their competiton wilb imported goods, 
and further submits that the rates should be reduced where their effect 
~ay be proved to be injurious. 

l Prqposed· by Dewan Bahadilr Ambalal s. Desai, (Ahmedabad}, 
seconded by Rao Bahadur Doorao Vinayak {A.kola), and carried unani
mously.] 

VII, MINJNQ 1 WEAVING AND SUGAR INDUSTRIES. 

RBsoLVBo-That while expressing its satisfaction at the steady pro
gre!lS of. the SWadesbi movement, this Conference, con corrine: witb 



the last Conference, cnlls the parlicalar attention of capitalists and the 
general public to the necessity or developing the Mining, Weaving and 
Sugar industries, and urges the form:'ltion or Joint·Stock: Companies for 
working mines and erecting mills and factories. 

(Proposed by the Hon'ble Sir Vithaldas D. Thackersey, Kt. (Bcomb.1y) 1 

seconded by G. Subramania Iyer, Esq., (Madras), supported by the 
Hon'ble Mr. H. S. Dikshit (Bombay), and carried unanimously.] 

OFFICE BEARERS AND FUNDS FoR NEXT YEAR. 

RESOLVED-That this Conference re.appoinfs Rao Bahador R. N. 
Mudholkar as General Secretary and Mr. C. Y. Chintamani a! Assistant 
Secretary for the year 19011, and appeals to the public for a sum of 
Rs. 6,000 to meet the expenses for the next twelve months. 

[Proposed by N. Subba Rao Pantulu, Esq., (RajahmundrYJ, seconded 
by Babu Guoga Prasad Varma (Lucknow), and carried unanimously.) 

. MADRAS, } R. N. MUDHOLKAR, 
TlJe 27th December, 1908. President. 

RESOLUTIONS OF THE FIFTH INDIAN INDUSTRIAL 
CONFERENCE 

Held al Lal1ore 011 the BOth December 1909. 

I. DEATH OF MR. R. C. DUTT. 

REsoLVED-That this Conference places on record its profound 
sorrow for the sad death of its first President, the late Mr. Romesb 
Chandra Dutt, C. I. E. The Industrial movement has lost in him one of 
its ablest and most zealous champions, and the country, one of her· most 
accomplished, earnest and patriotic sons. That this Conference aotho· 
rizes the General Secretary to convey the above Resolution to the widow 
and son of Mr. Dutt. 

11. PuRCHASE OF STORES BY GoVERNMENT DEPARTMENTS, 

RESoLVED-That this Conference thanks the Secretary of Slat~ and 
the Government of India, for the orders, which have been recently 
iesued in regard to the purchase by Government Departments of arti
cles, made in India, in preference to those of foreign manufacture. 
The Conference while recognising the fact these orden mark a 
distinct advance in the policy of Government towards the encourage
ment of indigenous industries at~d manufactures is of opinion that the 
.ceport of the Committee be published for general information am! 

guidance ip the future. 



UI. TBcHKICAL AND INDU!TRIAL EDucaTioN. :•· 

RESOLVED-That this Conference regrets that the proposal of the 
United Provinces Government for the establishment of a Technological 
College at Cawnpore. which was supported by the Government of 
India, has not been sanctioned by the Secretary of State. In view of 
this fact this Conference re-affirms the Resolutions of the previous 
Conference on Technical and Industrial Education and again urges :-:--

(1) that the Victoria Jubilee Technical Institute of Bombay, and 
th-e College of Science at Poona, be enlarged so that they may between 
tbem.supply fer the Presidency of Bombay technological instruction in 
all the branches or mechanical and chemical industries ; 

(2) that the Government of India may sanction the proposal of the 
Government of Benga I to add classes in Industrial Chemistry to the 
Sibpore Engineering College ; 

t8} that the Government of Madras wi11 be pleased to give effect to 
the recommendatioa of the Ootacamund 1ndustrial Conference that the 
Madras CoUege of Engineering should be expanded into an Institute of 
Technology ; 

(~) that the Secretary of State might accord early sanction to the 
proposal of the Government of the Unite~ Provinces that a College of 
Technology sh:ould be opened at Cawnpore ; and 

(6) that similar Institutions should be established in the Punjab, 
Burma, Eastern Bengal and Assam. 

IV. CoiiMERCIA.L EDUCATION. 

RESoLVBD-(a) That in tbe opinion of this Conference the time has 
come for the Jndia,n Universities to create Faculties of Commerce and 
insutute degrees in commerce and to affiliate Commercial Colleges that 
wUI prepare candidates for University degrees in commerce ; 

(6) that there should bl:!: established one College of Commerce 
each provincial capital and that it should include provision for the train· 
ing of teachers for Commercial Schools in the mofussil. 

V. AGRICULTURAL BANKS. 

RBSoLVBD-That the Conference again invites the attention of the 
Supreme and Provincial Governments to the urgent need of establishing 
Agricultural Banks for assisting the existing Co-operative Credit Socie· 
ties and for advancin~ loans direct to agriculturist!i on easy terms 
wherever such societies do not exist, with the view of ameliorating the 
economic;: condition of the Indian peasantry, 
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VI. CoTTON ExciS.B DorY. 
RESoLVED-That the Conference records again ib emphatic protest 

against the continuance of the Excise duty on Indian mill-ma<!e cloth 
.as an unjust and unnecessary impost which presses beuily on the 
industry, and pray~ that it should be aboH-:shed at the earliest opportunity. 

VII. WEIGHTs AND MKAsURES, 

R.BSOLVBo-That this Conference invites the attention of the 
Gol·trnment of India to the desirability or introducing uniform weights 
and me:uures to facilitate trade among the different towns and province& 
of India, to prevent fraudulent practices or traders and remove the pre .. 
sent inconveniences arising lrom a multiplicity of weight.!~ aild measure• 
and from a want of uniform system and standard. 

VIII. 0PPICE·BBARERS AND FUND3 FOR NEXT YBAR, 

REsoLVED-That this Conference re-appoints Rao Bahadur R. N. 
Mudholkar as General Secrelary and auth?rize-:s him to appoint an Assis
tant Secretary with suitable establishment and appeals to the publi~ lot 
a sum of ~s. 5,QOO to meet the expenses or the next twelve months, 

BOth December 1909. } 

R.\MESHWAR SINGH, 
President. 

R. N, MUDHOLKAR, 
General Secretary, 

RESOLUTIONS OF THE SIXTH INDIAN INDUSTRIAl· 
CONFERENCE 

Held at Allahabad orr the BOth Duember 1910. 

[,VOTE OF SoRROW FOR THE DflATH OF Hts LATE MAJEsTY, 

KING EMPERoR, EDWARD VII, 

Resolved.-This Conference places on record its profound sorrow at 
the death of His late Majesty King-Emperor, Edward VII, in whom the 
people of India have lo:~t a most sympathetic and \varm-hearted wclJ.· 
wisher and supporter, the Empire a wise and benevolent sovereign and 
the world a power£ul promoter of peace and general amity, and respect· 
folly tenders its condolence to Her Majedy Queen-Empress, Alex.tndra 

and the members of the Royal Family. 
[Pat from the Chair in solemn silence, the whole audience standing 

and carried unanimously.] 

11. HoMAGE To Hts MJJ~j;~TY, KING·EYPBRoR, GEoRGE V. 
Resolfled,-This Confen.oce begs to offer its respectful .:md loyal 

homage to His Majesty Kmg-Emperor, George V, on his accession to 
the throne of the Briti:sh Empire, an:t exprestes lhe hope that lUs Majea-

1\-8 
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ty•s gracious sympathy for the people of thi!J country and interest in 
their well~belng will effectively promote their prosperity and advance
ment. 

[Moved from the Chair and carried . unanimously and by acclama
tion.] 

III, TECHNICAL EDUCATION, 

Resolved. (a)-While grate£ully acknowledging the grants to techni
cal and industrial education made by Government in recent years, this 
Con£erence places on re;ord its firm coaviction that, for effectively 
promoting the industrial progress of this country, it is essential 
that the Government should establish here at least one fully 
equipped Polytechnic College for imparting the highest kind of instruc
tion in the applied sciences and industrial arts, and further urges that the 

visit of His Majesty, King Emperor, George V and Her Majesty, Queen 
Empress, Mary shoulcJ be comuiemorated. by the foundation of such an 
institution. 

·(b) This Conferenc~ also invites business, !ICientific and technical 
experts to form themselves into a \Vorking orgmization £or the creation 
of a scientific, technological and commercial literature in the Indian 
Vernaculars for the dissemination of information on industrial and com
mercial subjects amongst the people of India. 

(Proposed by Si' Bhalchandra Krh.hna, Kt. of Bombay, seconded 
by Pandit Gokunanlth Misra of Lucknow, supported by Babus Laxmi 
Chand and Thakur Prasad and carried uuanimously,] 

IV. CoMMERCIAL EDUCATION. 

Resolved (a)-In the opinion of this Conference the time bas come 
for the tndian Universities to create Faculties of Co1nmerce, to institute 
Degrees in Commerce, and to affiliate Commercial College, Which will 
prepare candidates for such Degrees. 

(b) That there should be established one College of Commerce in 
each provincial capital a11d that it should include provision for the 
training of teachers for commercial schools in the mofussil. 

(Proposed by Mr. C. Gopal Menon of Madras, seconded by Mr. 
Gulabchand Javeri and carried unanimously. j 

V, ExctsR DuTY oN COTToN Gooos. 
Resolved.-This Conference again records its emphatic protest 

against the continuance of the Excise Duty on Indian mill-IDade cloth 
as an unjust and unuecessary impost which presses heavily on the in~ 
dustry and prays that it should be aboli3hed at tne earliest opportunity. 

[Proposed by the Honourable Mr. Gokuldas K. Parekh of Bombay, 
seconded by Mr. Mathuradas Ram Chand Javari of Sind, supported by 
Vr. ?tJawjee Govindjee Shell!, of Ro~qb::1y and q.rrl~d qnanimously.J 
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VI. THE INDIAN FACTORIES BILL. 

Resolved-This Con£erencc is of opinion that the provisions c,f lhd 
Indian Factories Bill of 1909 in\·olve a sedoas, unnece~Ssary and uncalled 
fo~ interference with the rights of adult male labour and urges that tho 
sections of the Bill which involve such restriction be dropped. 

[Proposed by the Honourable Sir Vitbaldas D. Thackersey, seconded 
by Mr. D. E. Wacha, supported by the Honourable Rao Bahadur R. N. 
Mudholkar and carried unanimously. Two amendments were proposed 
but they were lost.] 

VII. MERCHANDISB MARKS ACT. 

Reso!vcd.-This Conference draws the aUenlion of Government to 
the use, on several articles manufactured outside India, of misleading 
descrirtlons, imprc~sions, or marks calculated to cause lhe belief among 
purchasers ;and consumers that the same were made in India and urges 
that steps be taken, by legislallon, if necessary, to prevent such and 
similar fraudulent practices by requiring in every case the lndlcaUon of 
the country of origin. 

[Proposed by Mr. M. B. Sant, of Amraoti, seconded by Mr.J. P. 
Kotelingam of Madras, and carried unanimously.] 

Vlll. WEIGHTs AND MEASURES. 

Resolved.-This Conference re-affirms Resolution No. Vll o£ last 
year's Conference and again invites the attention of the Government of 
India to the desirability of introducing uniform weights !'Dd measurCI 
to facilitate trade amoug the different townli and provlocea of· India, 
and remove the present inconveniences arhling from a mulliplicily or 
weights and measures and from a \\'aut of uniform S)Stc:nl and standard. 

[Proposed by the Honourable Rao Bahadur R, N. Mudholkar, 
seconded by Mr. Goswami Brljnath and carried unanimously.] 

IX. AGRICOLTU HAL BANKS, 

Resolved. -This Conference notes \vith regret tbat the Secretary 
of State has not sanctioned lhe scheme drawn up by aome of I he leading 
financius of Bombay of an Agricultural and lndullrial Bank, though 
tbe same had received the support of the Government of Bombay and 
of the Government of Jndia: and again urges upon Governmenl its 
conviction that for securing an amelioration or the economic condition 
of lhe peasanlry and the land-owning classes, it is necessary to establish 
agricultural banks for assbling the exi~~oling Co.operative Credit Societies 
and for advancing loaoe. direct to agricultorhts wherever euch aocielica 

do not ezisL 
[Proposed by Mr. G. K. Devadhar of Poona, seconded by Mr. 

M abesh Charan Sinha. Babu Ambica Charan Ookil moved an awend• 
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m(mt which the President ruled out of order. The original ~esoiufiori 
was carried unanimously.] 

X. JoiNT STOCK COMPANIES, 
Resolved.-This Corlference considers that it is desirable to bri~ll 

the law regulating Joint Stock Companiea in India in a line with the 
law in England, as laid down in the recent Companies Consolidation 
Act, with such modifications as will suit the circumstances of this 
country. 

[Pr~posed by Mr. J. K. Mehta of Bombay, seconded by Mr. B. F. 
Karbhari and carried unanimously.] 

Xi. ABOLITION OF THE DEPARTMENT OF INDUSTRIES. 

Resolved~-This Conference records its sense of deep regret al 
the aclio.n of the Secretary of State in directing the abolition ef the 
DepartTent of Industries in Madras and lodges a protest against the 
policy Jaid down by him that the State should ·not pioneer new enter· 
pri:j;es, as unduly limiting State help in industrial development. 

[Proposed by Mr. C. Y. Chintamani. of Allahabad, seconded by the 
Honourable ~ir Vithaldas D. Thackersey, and carried unanimously.) 

XU. DUTY ON SUGAR, 

Resolved,-This Conference is strongly of opinion that it is essen· 
lial that the Government ~hould impose an adequate import duty Orl 

foreign sugar in order to enable tne indigenous industry to bold its own 
[Pfoposed by the Honourable Rai Bahadur Ramanuj Dyal, second· 

ed by Mr.). P. Kotilingam and carried unanimously.] 
::\. resolution on Octroi Duty levied in some parts of India was movL 

ed but its cJn~ideration was postponed owing to a difference of opinion. 

XIII, APPOINTMENT OP OPFICB•BEARBRs AND APPEAL POR FUNDS, 

Resolved.-That thi:j; Conrerence re-appoints lhe Honourable Rao 
Habadur R. N. Mudholkar as General Secretary and authorizes him to 
appoint an Assistant Secretary with suitable establhhment and appeals 
to the public for a sum of R:s. 5,000 to meet the expenses of the Indus
trial Confereo~e Office for the nex.t twelve months. 

[Proposed by the Honourable Pandit Madan Mohan Malaviya, 
seconded by Babu Ganga Prasad Varma and carried unanimously.] 

ALLAH ABAD1 ) 

The 80th December I 010 > 
J 

R, N, MOOKERJEE, 
Presidet~l. 

R. N. MUDHOLKAR, 
General Secretary. 



APPENDIX IIi. 

Copy of Resolutions paBBed by lhe Punjab lndoalrlal Conference on 
February 18th,1911. 

I.-GENERAL MATTER. 

1. (a) That the Department of Industry should be conlrolled by a 
Director of Industries who should be a whole time offtcer aaaiated by an 

Advilory Board. 
(b) That the Board of Industry should consist of several mem~en 

in addition to its bead. 
(c) That the members of the Board of Industry should be nominal• 

ed by the Lieutenant-Governor and membership should be honorary, but 
travelling and halting allowan(!e under the Civil Service Regulations 
should be p:tid. 

(d) That the members of lhe Board of Industry should by pre• 
ference be-

(i) A chemist or a chemist and metallurgist combinc:d, 
(II) A mecharilcal engineer with a knowledge of machinery as. 

applied to industries. 
(iii) The business experts with a sound praclical knowledge of 

business. 
(iv) Two financial experts such as managers of banks. 
(v) A mining engineer or mineralogist. 
(vi) A member of the educational department. 
(vii) The Regi:~har of Co-operative Credit Societies. 
J. That the duties of the dePartment should be:-
(a) The collection and ledgering of informalion likely to be UJcd 

in any of the industries in existence or suitable for creation in the Punjab 
and rendering such infonnallon available for the public. 

(b) The assisting of all enquirers on technical subjects by chemical 
·investigation, advice regarding machinery and generally by Information 
of all sorts. 

Note.-The Conference is of opinioo that payment may reasonably 
be demanded for chemical analysis. 

s. That it would be useful to appoint district correspondents to the 
Director of Industries. 

'· That it is generally inadvisable for Government to e•tabllah 

model factories. 
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~. The Government can assist industries by-
(1) Exhibiting and demunstrating the use of imp1oved appliances 

machines and industrial processes. 
12) Publidhing leaflets on industrial processes. 
(3) Encouraging district exhibitions. 
(4) Dissiminating information through the agency of the press. 
6. That co-operative societies (If workers are useful:·~provided that 

the industries for which the societies are found are commercially sound. 
7. The disabilities under which the local bulk industri s labour and 

disadvantages which they encounter in compari:son with similar pro· 
ducts imported into the Punjab result very considerably from the ·jr .. 

regularity of railway freights from and·to the exporting port. The 
combination of unfortunate circumstances which affects so prejudicially 
local manufactures may be summarised as follows :-

{a) Comparative cheapness of carriage of raw material to Karachi 
due to the impression that the m:ain Railway Got~ds Traffic is export. 

(b) Cheapness of carriage of imp6rled manufactured goods on the 
plea that these come as a windfall {or the wagons which ordinarily 
should have travelled back empty. 

(c) Heavy rates of carriage of locally manufactured goods because 
of their being higher in value than raw materials. 

(d) The prejudicial working of a teleicopic system of railway 
freights in the case of locally manufactured goods as very ~ften the raw 
material has to encounter several breaks in the journey. 

The above factors combine to create a sort- of proteelion in fa?our of 
foreign manufactures. It Is therefore recommended that...:..-~-

(I) Freights on raw materials and articles manufactured out of the 
same should be at the same rates, e.g., freights on oil·seeds and oil 
should be at the •arne rates. 

(2) Freights on the same articles whether manufactured in India 
or abroad should b:: the same, e.g., freights on English yaro and Indian 
yarn be at the same rates to and from Karachi. 

(B) When a raw material has t~ travel to a factory and the 
manufacturtd article has to go out alsa by rail, freights lor tbe two 
Journeys should be equal to the freight which would have been payAble 
If the raw material only had taken one journey from the starting station 
to the destination or the manufactured articlej and this can be done by 
giving proper rebates 

8. That with a view to the fosterin'g or industries, the department 
of industries should move the Government to require that the account. 
of joint stock companies should be submitted to competent audit. U 

• aeems most important tO provide a large measure of protection for 
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investors anti thereby to inspire public confidenee. There should also be 
strict control by the institution f'f prosecutions by Government in cPses 
of dishonesty. 

9. That the Conference urges that Government should take early 
measures to remove the obstacles to the acquisition of sHes required for 
factories and for industrial and commercial purposes caused by the 
e~:isting provbions of the Pre~emption Act and the Land Alienation Act 
read with the esecutive instructions. 

!I.-INDUSTRIAL EDUCATION." •• 
I. Thlt the Conference, While recognisin'g lhe value of the 

resolution of the sob-Committee quoted below, is of opinion that there 
has not been sufficient time in which to frame an adequate scheme of 
indo-.;trial edocallon. It therefore recommends that Government should 
appoint small committee which ~hall, after considering the resolutions 
passed by the sub~committee and after Inviting opinions from persons 
competent to give them, frame a practical scheme of industrial educa· · 
lion. 

The Conference further recommendt th,t Government should Inform 
the committee what funds wHI be avail:\ble for industrial education in 
the near future in ord~r that such a scheme may be- rrepared as may 
be introduced at once. 

(1) That industrial schools should be e.dablished at the centr~a of 
important industries where up~to-date methods {under erpert manage. 
ment) especially applicab!e to the industries of that locality be taught:

(1} To boys and girls from 5 years old and upwi(rds. 
(it) AJso the adult men and wo'Tien, an<! 

(iii) That to the more flourishing of sach schools advanced classes 
of more technical type be added, as occasion demands. 

2. Th:tt the said schools st.ould endeavour to train instructon who 
could subsequently be employed in promoting the introduction of im· 
proved methods and appliances in tr.lc:les cArried on by artizans working 

in their own h:>U$CS or in small workshopt. 

(ii). For lhe schools contemplated in resolution 8 the proportion of 
working hours should be as follows ._ 

FiTSt .dage.-frds general education and lrd crart education. 

St:co"d stage.-l general educacion and j craft education. 

TMrd slage.-j:rd general education and Jrds craft education. 

Provided that any boy, if the Principal of the school 10 decid'!l1 

may devotC tl)e wl}ole of l}is liJQ.e to craft wQr~. 
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PrOfliso I.-These proportions should by no meana apply to the 

adults mentioned in resolution 8 nor to the advanced classes mentioned 
therein who would devote all their time to craft work. 

PrDViSo 11,-" Physical drill" and" Object lessons •• as the expres
sions are understood In the Education Department should not be includ
ed in the proportion devoted to craft work. 

Proviso 111.-For the purposes of this resolution literary education 
shall (apart from drawing and clay modelling and such practical instruc
tion) be understood to mean only education in ordinary vernacular ; 
reading, writing, arithmetic and elementary .geography (of India) ; and 
tn the third state a little English, comprising reading, writing and con
versation so as to enable foreman's orders and instructions to be 
understood. 

(iiJl There should be no restriction on the classes of boys admitted 
to the schools except that boys who are not the sons of artizans sh011ld 
be charged fees, which shonld be pitched low. 

(iv) That GC'vernment schools should not be conducted as work· 
shops working on a profit, and that in any case, the products from such 
schools (if so conducted at allJ should be sold to private orders and at 
prices which will not undersell the general market. 

That grants by Government to private industrial schools should be 
regulated by the efficiency or the schools and given under- grant-in-aid 
rules and not according to the profit or lo~s being made by the schools, 
and that the grant-in-aid system requires further development. 

(vl That the indivi 1ual or body contributing the funds should 
manage the schools, and that the functionery in immediate charge of 
each individual schc:fol should be a man who has received a technic~l 

education such as is contemplated by the schools n.>w recommended 
only to a higher and collegiate standard. 

For example (ala man might be sent for training at the expen!!le of 
Government or of a local body to the Victoria Technical lnslitute, 
Bombay, the Rurkee College, or to the Serampur Weaving School, Ben .. 
gal, or to other similar institution in India, or (b) it might be found 
more satisfactory to entertain such graduates of these institutions who 
had actual practical experience, or (c) even to entertain experts import· 
ed from foreign countries. 

B. That the indu~trtes in which schools are required are-
1. Pottery. 
2, Metal work including cutlery. 
8. Wood work including carpentry and cabinet making. 
t. Cottnn weaving. 
5, Spinning 0\Dd weavln!J: of ~ilk aQd wool. 
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6~ Knitting and hosie'r, ' } particularly for womep. 
7. Lace and drawn thread work · workers. 
8. Kandla and gold and silver lace work. 1 

9, Nickel plating: · 
·10. Lacquer work. · 

That it should be leU to the Advisory Board to advise in what 
places the schools should be established. 

4. That industrial education should be administered by the Oirec~ 
tor of Industries and the Advisory Board assisted by an expert iodustrial
·anspector imported from Eurore. 

6. That particular stress is laid on the great efficacy of the· 
3,pprentice system, and that it is not only legitimate but advisable to give
grants to factories for the training of apprentices, provided, hQwever1 

that the factory receiving a grant is required .to permit official inspec
tion by the Director of Industries or his officers, to see that the· 
apprentices are receiving proper training. 

IJI.-SP.BCIAL INDUSTRI.BS, 

1. Tannlrrg.-Difficnlty-Want of op·to-date technical knowledge. 
ReCDmfflendations (I)-That the presentsystem of curing bides and skins. 
for the market is defective and the department of industries should 
Jnstitute enquiries Into the matter •. (2) That there should be npert 
enquiries as to the places where improved methodl of tanntng could be· 
introduced wllh advantage having regard to the &"'lppty of raw materlala. 
to water, labour and tanning materials. (S) That Government should 
make arrangements for the practical tninlng of youths In up.tO·date 
tanneries already in existence In India by a system of premium or other· 
wise. 

2. 01/·Presslng.-Difficulty-Caator•seed. Tbere is dlfiiculty in df•· 
posing of castor cake at remunerative rates in tbe Punjab. Also the 
supply comes only from the United Provinces. 

Recommendallons.-That as the only use of castor cake is for 
manurial purposea, manure rate might be conceded by the railway. 

S. Colton seed.-Difiicalties (11-11 Is believed that If balf the price 
of cotton seed can be oblained for the cake, pressing will pay. 

(2} Inferiority of local seed out of wb k:h only 15 per cenf. oil can. 
be extraded. 

(S) Dearness of seed-cMt being greater In the Punjab thaa Ia lh1t 

Uoittd Province•. 
Recommendatlons.-(1) Tbat an e:rperimental dittributfon of cotton 

cake on payment of ooe·bal£ the coat of cotton seed be undertaken by 

A-4 
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~he Agricultural Department conjointly with an established factory in 
-order to test the market for the by-product. 

(2) That it is premat~re to start oil refineries. 
'· Fibres.-The question of fibres is already receiving the special 

..attention of the Agricultural Department, ~md the Ct'nference have no 

.suggestions to offer. 
6. Wood pulJin~.-lnformation i~ required on the following 

,points:-
(i) The tracts. in which wood suitable for pulping can be found. . 
(ii) An estimate of the number of trees available for pulping an .. 

Gually for an indefinite period and also the number per acre. 
(iii) The probable cost of the standing trees by girth measurement. 

· (iv) Probable cost of carriage of the timber to the railway line 
·Where In all probability factories would be established. 

6. Match making.-The monograph published recently by' the 
-Government Of India contains all necessary information on the subject, 
.and the Conference have no further suggestions to off'er.· 

7. Glass makit~g'.~Difficulties-The chief difficulties·are
(1) Cost of alkali. 
(2) Cost of coal. 
(31 Want of skilled labour. 

(4) That any factory to pay must include the mc~.nufactur:e of window 
;and plate glass and· bottle making by machinery. This entails a -larger, 
-capital than bas been at the disposal of companies hitherto established. 

Retommendalions.-(1) ln view of the abov_e considerations great· 
-care should be taken in the starting of glass factories in the province. 

{2) With rega~d to existing concerqs liberal conditions as· to railway, 
·freights might be ·made. .. , .. 

(3) That a careful survey be made by Government of the qua~tzes 

a~d ~nds in the Punjab suitable for glass-making. Samples being. 
-collected thro~gh local age~~ies to guide an ezpert .. Ot· the Geologica( 
De~rtme~t, who should, carry out a .detailed survey subsequently. 
That with a view to the establishment of glass ·factories in the province 
oenquiries should include the location of the other· subStances ~ecessary 
to the industry such as soda and lime-stone. . , , : . ·~ 

8. Hosiery.-Recommendations.-(1) That knitting classes especial..
ly for ;arda-xashin women oo the lines of the one at Bara Bankisbould. 
be established in p\aces such as Lahore,.- preferably in connection with 
aisting educational institution'l, · 

l2) _That the ~tablishment ~~ a knitting .machine industry is, noi 
.s~~ci~nt to guara~tee success, ~ut proper ~rrangeu:~~ls_ must be made 
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lto supervise the necessary supplementary work such as stitching, wasb
;ng, &c., and for the supply of material and the disposal of products. 

9. Dyeing.-Recommenf~ations.-That a class for the dyeing of 
~arns and fabrics with fast colours should be established in connection, • 1if possible, with an existing educational Institution in Lahore, on im· 
•proved methods with both indigenous and foreign dyes. 

10. Sugar refilliiJg.-That any improvement in sugar manufactare 
as distinct from gur making mast depend upon concentration on a large 
scale by co-operation or otherwise, and until this i1 possible in the 
..Punjab the matter is rather an agricultural than an indastrial question. 

11. · Weauillg,-Dilficulty-The want of up-to-date technical edu· 
·cation. Recommendalions.-(1) That Government should give a further 
.grant to the Ludhiana Weaving School to enable it to purchase dobbie1 
and jacquered looms and to improve ita dyeing and sizing proceaaes. 

(2) That travelling exhibitions of improved weaving appllancea 
., should be given a fair tr~al. 

12. Pottery a11d crockery.-That the use of glazed pottery for domes· 
tic purposes is likely to increase rapidly in the province where there Ia 
already a small manufacture of cheap glazed pottery utensils. The 
investigation of the most useful ·type of firing kiln Is recommended as 

:this seems at present to be the weak point of the Industry. 
In view of possible extension, a su"ey of the clays, marla, qaartzea 

:and other pottery materials of the province Is desirable. 

IS. Gold and silfler tinsel.-The Delhi band industry is very seri· 
"Ously affected by the competition of machine-made tinsel and wire from 
Europe and seems likely to disappear altogether. The processes In use 
in Europe are jealously guarded. Tbe best chance of success seems to 
-consist in inquiries by the department of industries from tbe makers of 
machinery for rolling and drawing metals. It is noted that the Madras 
·Government had instituted enquiries through M"r, Chatterton as regard• 
·the more economical European methods and have promised to apprise 
Jibe Punjab Government of tbe result. 

U. Metal foulfdrles.-Tbere appear to be no serious difficoJUes Jn 
·-the way of dqvelopment. 

15. Chemic:al industtles.-There are two facttJries for sulphuric acid 
at Delhi and two at Labore, the raw material being imported from 
.Sicily. These industries are favoured by the heavy freights on imported 
sulphuric acid. The Geological Department Is making lbe necessary 
-survey of the resources of the province as regards sulphur and aulpbar 
compounds. As soon as a demand arises for IOdiam, carbonate and 
-caustic soda there wool~ appear to be no difficulty in manafadarin& 
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thes.e In large• quan~iti~s. ~n ,th.e .~unj.a_b -~~om the existing. deposits o:~ .. · 
sodium chloride provided electric power is made available.· . · · · 
· · i6. ·soa~ and. gly'cerine.-TviO kindS of_1.soaps are in Use_:toll~'b ~ 
soap and ·soap for' washing clothes. 'The raw materials for both ark1 
av~llable. Dhobi 'so·ap is Ja_rgely' maoofacio~ed iocal.ly and giveS \ 
atisfaction. No actloD seems tO be· Oecessa"r}r "in this connectio;,, . AS. 
regards toilet soap there IS an up-to-date factory at Meerut, and there· 
are some small institutions in 'the Punjab, but the lOcal products do not 
~rnpete successfully witb imported soaps. The reason for this would• 
appear to require-Investigation. -Attention might especially be directed 
to a comparison of prices, 'qualities,: ·distributing agencies and disposa14 
of by products, such as glycerine:. : 1 I --

17. lnauslri.al .alcohol· d1stllllng.-Tbe valuable note by Mr; 
Barnes may be .takea as .a guide for·the department of industries il\r"' 
preliminary work needed in this connecboo. . . 

18. Use of 'IDasle products of tanning.-The chief waste product of' 
tanni~g is glue, and as there. is a COJVIiderable export of hide parings. 
the department should consid~c. why capital is n,ot attracted to the 
alarUng of a glue f~~•ry. especially a._ si~e is largely qsed in tezWe
iodustry.,. ,TP,e '?3-~se~ of inaction .m~Y. ,~abe;. costs of fuel or _perhaps.. 
prejudice. · · · .. 



APPENDIX IV. 
LIST OF DELEGATES TO THE SEVENTH INDIAN 

, INDUSTRIAL CONFERENCE, HELD AT CALCUTTA ON 

29TH DECEMBER·J911. 

(1) Elected by the Sotdh Indian Auociatlon, Madras:-
1. The Honorable Dewan Bahadur 1 •• A. Govinda Ragh:tva 

Aiyar. · · 

2, The Honorable Mr. T. V. Sheshagirl AJyar. 
s. The Honorable Mr. N. Sabba Rau Pantulu. 
4. Mr. S. Sreenivasa Aiyengar. 
5. Mr. T. V. Gopalaswamy Madallar 
6, Mr. S. Gopalaswamy Aiyangar. 
1. Mr. K. B. Ramanadha Aiyar. 
8. Mr, C. Gopal MenoD, 
9. Mr. C. P. Ramaswamy Aiyar: 

10. Mr. A. Rangaswamy Aiyengar. 
{2) The National FoUitd tUid llrdlulrfal AssoCiation Madras:-

1. The Honorable Nawab Syed Mahomed Sahib Bahadur. 
2. The Honorable Dewan Bahadur L. A. Govinda Raghava 

Aiyar, B.A., B.L. 
S. The Honorable Mr. T. V. Seshagfri Aiyar B A,, B.L. 
4. Dewan Bahadur M. Audinarayaniah Garu. 
6. The Honorable Mr. N, Subba Raa Pantula Garu. 
G. Mr. T. Rangacbarlar, 8 • .&, 1 B.L. 
7, Mr. S. Strinivat Alyengar B.A, B.L. 
8. Mr. V. Ryrus Nambiar B.A., B.L. 
9. Pandil D. Gopala Charla A. V.S. 
10. Dewan Bahadur-Govfndas Cbatur Cbujdal. 
11. M ~ S. Raja Gopala Chariar. 
12. Mr. M. R. Ramaabesha Aiyar. 
19. Mr. T. V. Gopala Swami Mudaliar B.A., a.L. 

U. Mr. Vidya Sagar Panday. 
)6, Mr. c. Gnpal Menon. 
16. Mr. A. C. Parlhasaralhy Naida. 
11. Mr. K. B. Ramanatb Aiyar. 
18. Mr. D. V. Hanmantba Raa. 

(9) By the Minrng and Geological lnslilute oflntba, _Calculi a :-
1. Mr. p. Brubb, Principal C. E. Coli ege S1bpar. 

A-I 
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2. Mr. E. H. Robertson, Professor of Mining, €. E. College 
Sibpur. 

S. Lt Col. T. ~· ~ughes, Hims asoay Office Calcutta. 

(4-) By llu Marwari Association, CalC,.tta :-
1. Babo Debl Prasad B. A, 

2. Babu Roor Mall Goenka, 

(li) By the Deccan Agricultural Association, Poona :-
1. Sirdar J.B. Potlns. 
2, Mr. B.S. Kamal B.A. 

j61 8)• lire Ptovincial Commitlie of t11e Industrial Conference, Berar-
1. The Honorable Rao Bahadur R. N. Mudholkar, Advocate 

AmroU. 
2. Rao Bahadur Rg. Mundie, 
S. Rao Bahadur Deorao Vinayak, 
i. Mr. V.M. Mahajani. 
6. Mr. R.V. Mahajani. 
8, Mr, M. V. Joshi, 
7, Mr. B.R. Landge, 
8, Mr, B. San!, 
9. Mr. G.R. Ksbireagar, 

(7) Millowncr's .ssso&iation Bombay-
to The Honorable Sir Vithal Das D. Tbackersey Kt. 
8. The Honorable Sir Sasson David Bart •. 
3. Mr~ Dioshaw E. Wacha. 

(8) Tile ltrdian Alercl1ants' Chamber and Burean 

BOMBAY. 

I, The Honorable Sir Vithaldas D, l'hackersey Kt. 
2, Mr. D.E. Wacha, 
s. Mr. Gulabchand Devchand Javeri. 
4. Mr. Piroz Shaw Hornusji Daver .. 
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REPORT 

OF 

INDI.AM INDUSTRIAL CONFERENCE WORK 
· AND RECORD OF 

General industrial activity in the country in the 
· twelve months ending with November 1911. 

PART I, 

INDUSTRIAL CONFERENCE WORK. 
December 1910. 

THE report submitted to the Sixth Indian Industrial 
Conference, held at Allahabad in December 1910, covered 
the period of twelve months from December 1909. to 
November 1910. During the months of November and 
December 1910, the· office of the Industrial Conference 
was engaged in correspondence with the office bearers of 
the ·Reception Committee of the Conference formed at 
Allahabad, for the purpose of making the arrangements in 
connection with the last session. To help the local 
Committee, the Assistant Secretary, Mr. M. B. Sant, pru
ceeded to Allahabad some days before the meeting of the 
Conference. This function took place on the 30th Decem· 
her 1910, in the spacious pavilion erected for the 
Indian National Congress, under the Presidentship of 
Mr. R.N. Mookerjee, C. I. E. The.resolutions passed, the. 
papers laid on the table, the speech of the Chairman of the 
Reception Committee, the Honourable Pandit 1\Ia~ 

A 
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Mohan Malaviya, the Presidential address, speeches on 
the resolutions, &c., will be found in the printed Report. 

The grateful thanks of the Conference, are due to the 
writers of the papers on divers sitbjects of practical im· 
portance, a careful perusal of which will amply repay the 
efforts of those who are either anxious to study Indian 

;economic questions or desiroits of starting an industry. ~ 

January toNovember1911. 

_By resolution No. XIII of the Allahabad Conference, 
the Honourable Rao Bahadur R.N. Mudholkar, was re· 
appointed as General-Secretary and was entrusted with the 
power of appointing an Assistant Secretary with suitable es
tablishment to carry on the Conference work during the 

. year and to appeal to the general public for raising a sum of 
Rs.5,00Q to meet the ex~enses during the next twelve months. 
Agreeably to this Resolution printed appeals for funds were 
sent out to the principal Zamindars, leading industrialists 
and prominent gentlemen of all the provinces. But .the 
response this year was not at all encouraging, Out of 
Rs. 5,000 the sum of Rs. 2,435 only has.been realised till 
now. Some of the persons who have held high positions in 
the Congress organisation and occupy a similar position in 
the country, have not given to the institution the help 
which they owe it to themselves and to the country to give. 
But we have not abandoned our hope about them and trust 
that they will still realise their duty. The difficulties of the 
Conference Office were further greatly enhanced by the 
failure of the Reception Committee of Allahabad to meet the 
charges which legitimately fell upon them and were incur
red for them. The amount of subscriptions actually collec· 
ted bas hardly sufficed to meet the expenses of the office and 
the Allahabad Conlerence and left no scope for the further 
e.xpansion of the Conference activity by the appointme.nt of 
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.an additional Assistant Secretary to visit the different 
parts of the country for spreading knowledge of the aims 
and objects of the Indian Industrial Conference and rous
ing the interest of the people in the indu~trial development 
of the country on the proper lines. There is any amount 
of very necessary and important work to be done. Provin
cial an,d District Committees have to be reorganised; in 
many places they have to be established. The activity 
and interest of the existing Committees have to be stimu
lated. The zeal and enthusiasm of 1905, 1906, and 1907, 
are succeeded by a re-action and torpor. This regrettable 
and undesirable state has to be removed. 

During the year some suggestions were received for 
issuing a Bulletin of industrial information involving an 
approximate expenditure of Rs. 5,000 for a period of at 
least tivo years, until the magazine become self-supporting. 
This is no new idea. The Conference expressly dealt 
with it five years ago. But unless the men of light and 
leading in the country give their support in the only tangi
ble manner that can serve any useful purpose nothing can 
be done. Platonic sympathy and expressions of approval 
are not. enough. 

The General Secretary of the Conference took advan• 
tage this year also of the opportunity . afforded to him by 
a seat in the Imperial Legislative Council to invite the at
tention of the Government to the need of greater and 
more liberal provision for Technical Education and with 
that view gave notice of the following resolution which he 
proposed to move at the Council meeting of January last, . 

. That this Council recommends to the Governor Gene
ral in Council that the Government of India do appoint 
a Committee of qualified officials and non· official persons 

. to inquire and report upon- . . · 
:. (1)' How far there is a present demand for instruction 



In railway engineering, marine 'engineering, ship-building 
and navigation, mining engineering and mining chemistry, 
metallurgy and metal manufacture, the different depart
ments of industrial chemistry and the higher courses in 
mechanical and electrical engineering and textile manu
facture. 

(2) How far such demand is or can be met by exis
ting institutions with their present staff and equipment. 

' (3) Whether and how far iurther and better provision 
can be made by developing these institutions and by secu
ring for them the co-operation of workshops and estab~ 
lishments belonging to the State or local authorities, 
·public corporations or subsidized companies. 

( 4) Whether it would oe necessary to create any new 
institution for any of these purposes. 

And do further instruct such committee to make 
definite proposals for giving effect to their conclusions, 
should they be oflhe opinion that action on the part of 
Government is necessary or desirable. 

Some three days before the date of the meeting the 
Government of India intimated to him through the 
Honourable h'I"r. Butler that they were prepared to refer the 
questions raised by him to the Educational Conference 
·which had been summoned to assemble at Allahabad in 
February and to which he also had been "invited and 
whetherin view of this he would still proceed with his 
motion. The Government having practically granted the 
enquiry; which.. was wanted, the resolution was withdrawn, 

In the Educational Conference which mefat Allahabad 
'in the second week of February, one day . was assigned 
to the discussion· of the needs and. requirements of 
the country generally .and of the ·different proyinces, 
In regard to. Technical education. · The prinbid: 'report 



· of the proceedings of the· Conference gives a summary 
of the interesting and informing discussion which took 
place and in which part was taken by scientists, specialists, 
experts and practical men of business, and of the recom· 
mendations made by them. These will be found at pages 
5 to 13 of the publication entitled "Selections from the 
record of the Government of India, Department of Educa
tion Serial No. !," 

It is an encouraging sign of the times, that the 
cause of the inrlustrial regeneration of India is being re
cognised as a field of common endeavour by even outside 
critics of Indian affairs. Mr. Valentine Chirol, the corres· 
pondent of the Lo11do11 Times, says in reference tGl this :-

" There may be differences of opinion between Eng· 
lishmen and Indians as to the best form of Government and 
as the best methods of administration in such a country as 
India and there must obviously always be profound differ· 
ences of opinion between them on questions appertaining 
to the domain of religion and ethical thought. • • • But 
there is no field of common endeavour in which the Eng· 
lishm.en and Indians can work' so usefully and cordially 
together as the immense field afforded by the economic 
development of India, and none in which success would 
do so much to hasten the accomplishment of many of the 
most legitimate aspirations of the Indian peoples." 

The Assistant Secretary Mr. Sant could not be spared 
this year also for touring work during the year under re· 
port on account of the heavy pressure of office work, espe· 
cially as he had to devote a considerable time and attention 
to the ·compilation of the Guide ·to Modern Machinery 
compiled in this office materials for which had to be col· 
lected from various sources; and classified under appropri· 
ate headings. He however, attended the Second Genetal 
Meeting of the Deccan Agricultural Association, Poona, 



and visited a few insitutions in the mofussil. An account 
of his tour is appended to this Report.. 

The Resolutions passed at the Sixth Indian Industrial 
Conference were submitted to the Government of India, 
the Provincial Governments, as also the Governments of 
the principal Indian States for information and necessary 
·action. 

A revised and enlarged edition of.the Directory of 
Indian Goods and Industries could not be issued this 
year also, as there are still a few copies remaining on hand. 
The demand for this publication, is not as keen as in the 
beginning, and until the stock on hand is sold it is not 
deemed desirable to bring out the 5th edition which is 
under preparation. 

The Guide to Modern Machinery, reference to which 
was made in last year's Report is now ready and is sub
mitted to the Conference. This is the first attempt of the 
kind made in India, to bring together within the compass 
of one handy book, the names and addresses o! makers of 
Machinery required in the different indu_stries carried 
on in this country. There is reason to hope that this 
publication will be of some help also to p~-rsons d~sirous 
to start new industries. The whole work of compilation 
and preparation for the press fell on Mr .. M.' B. San! and 
his Assistant, Mr. G. R. Kshirsagar. 

The demand for the Directory of Technical Institu
tions in India still continues but is not as brisk as might 
be desired and the issue of a revised edition cannot be 
undertaken until the first edition is sold. 

During the last twelve months, Industrial and Agri
cultural Exhibitions, Cattle shows, &c. were held in many 
places in all provinces of India. They will be found 
described in· Part II dealing with the work in the respective 
provinces, in which they were held. The most notable 
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·event of· ihe year was the United Provinces Exhibifior 
held at Allahabad which was one of the largest and mosl 
impressive shows held in this country. 

The proposals made by the Industrial Conference in 
regard to Industrial Surveys, are, it is gratifying to observe 
bearing fruit. The utility and importance of Industrial 
Surveys or investigations into special branches of it are 
now generally recognized and even small indian States· 
have undertaken such surveys or inquiries. 

It is felt by several friends of the Industrial Conference 
movementthat the organisation has reached a stage when it 
should introduce in its programme a m<Jre practical feature 
than the collection of monograms and papers and the pass
ing of general resolutions. It is admitted that the papers pre
pared for theConferenceand laid on its table furnish highly 
useful material and a valuable literature on important in. 
dustrial and economic questions has been obtained. Our 
conditions requke a further advance, and the Conference 
ought now to arrange for the practical discussion of one, 
or more selected industries like sugar manufacture, the ex· 
traction and re6nement of C•ils, preparation of leather by 
chrome tanning and other processes and should secure 
sympbsia on the subjects from experts and manufacturers. 
Efforts are being made to give effect to this idea from this 
year; but it is doubtful whether under the peculiar circum
stances of this year, a day can be secured for this greatly de
sirable object in Christmas. The industry suggested is the 
sugar industry, its present condition, the difficulties it has to 
encounter and the methods for overcoming them. In the 
Agricultural Conference summoned to meet at Pusa next 
month the sugar industry is set down for discussion. The 
deliberations of that Conference are awaited with great 
interest. 

Part UI Sections A and B are devoted to a detaile<l 
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account of the general industrial activity in the country 
including a description of the steps taken by the Imperial 
and Provincial Governments in British ,.;India and the 
Indian Stales. This information has been as usual com
piled from all available sources both official and non
official. 

The list of Indian Patentees and of new companies 
registered during the year are appended to this report as 
annexures. 

We beg to repeat ~ur sin·cere acknowledgments to the 
Imperial and Provincial Governments and the Rulers of 
Indian States for the annual reports and other departmental 
publications supplied by them to the Conference Office. 

Mr. M. B. Sant, Assistant Secretary has done his work 
with zeal. Mr. G. R. Kshirsagar, the second Assistant has 
also given satisfaction. 

Statements showing the receipts and disbursements 
of the office of the General Secretary are appended, 

30th November, 1911. 

R. N. MOOKER)EE, 
·President, 

Sixth Indian Industrial 
· Conference. 

R.N. MUDHOLKAR, 
General Secretary, 

ludian ltzdt~slrial Confermce. 
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St~~nmary of Accounts of the Office of the Indian Industrial Con· 

Receipts. Amount. 

Rs. A, P. 

Opening balance 2,586 8 3 

From sale proceeds of the Directory of Indian Goods and 
Industries 384 8 0 

Do Directory of Technical Institutions in India ••• 86 10 0 

Do Benares Industrial Conference Report 3 10 0 

Do Calcutta do do 10 2 0 

Do Sural do do 22 10 0 

Do Madras do do 79· 6 0 

Do Lahore do do V95 0 0 

Advertisements for Allahabad Conference Report 32 0 0 

Donations :-
R.N. Mookerjee Esq., C, I, E., C31cutta 500 0 0 

' The Honorable Sir Vithaldas D. Thackersey, .Bombay 200 0 0 

The Honorable Mr, Gokuldas K, Parekh, Bombay 150 0 0 

The Honorable Rao Babadur R, N. Mudholkar1 AmraoU ••• 100 0 0 

The Honorable Mr, V. Krishnaswamy lyer, Madras 100 0 0 

R, Ramachandra Esq., Nellore 100 0 0 

Dr. Harold H. Mann, Poona 100 0 0 

Sir Dorab J. Tata1 Kt.1 Bombay 100 0 0 

Sir Bhalchandra Krishna1 Kt., Bombay for 1910 100 0 0 

Do for 1911 100 0 0 

M. V. Joshi Esq., Amraoti 100 0 O· 

Messrs. Morajee Gok:uldas and Co,, Bombay 100 0 0 

Shet Khimjee Assur Veerjee, Bombay 60 0 0 

S, N. Pao.dil Esq., Bar-at-Law, Rajkote 50 0 0. 

!.Chan ~ahadur Bezonje Dada bhoy, Manager, Empress 
Mtlls, Nagpur ••• ••• ... ••• 50 0 0 
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ference for the 12 inonthsjrom-Decemblt' 1910 to Nooeinblf' 191'1. 

Receipts. 

Sirdar Madhav Rao v. JCibe Dewan (jCmior branch)Dewaa. 

The Honorable Mr. P. Sivasawmy lyer, Madras 

Professor Radha Kumud Mookerjee, Calcutta 

Professor Benoy Kumar Sarkar, Calcutta 

Shrimaot Appa Saheb Patwardhan, Chief of Sangil 

Wasumull Assumull Esq. 

Dinsbaw Eduljee Wacha Esq. 

Through Mr. A. N. i>atar, Bafoda · 

Rao Babadur Kandubbai G. Desai, Surat 

Mathuradas Ramchand Javeri Esq,, Hyderabad, Sind 

C, Vijiaraghavacbary, Satem. 

·Baa Bahadur V. M, Kolhatkar; Nagpur . 

Professor Rucbiram Sahpl, Lah9.re 

T, V. Sbeshagiri lyer Esq., Madras. 

V. Ramesham Esq., Madras 

R. V. lllahajanl Esq., Akola 

5, B. Gokhale Esq., Hosbangabad for 1_910 

Rao Babadur R. G. Mundie, Yeotmal 

Pandit Gokaran Nath Misra, Lucknow 

Sir Gooroodas Bannerjee, Calcutta 

.... 

Dewan Bahadur K. Krishnasawmy Row, Madras 

Rai B.ahadur Lala Vaijanath, Benarea 

S. B. Gokhale Esq., Hoshans:abad for 1911 •. , 

Shankar 1{. Moholkhar, Esq., Akola 

R. B. Oke Esq., .. Akola ... · 

Total 

Amount. 

Rs. A. P, 
60 0 0 

60 0 0 

60 0 0 

60 0 0 

no 0 ~ 

80 0 0 

26 0 0 

26 0 0 

26 0 0 

20 0 0 

20 0 0 

20 0 0 

16 0 0 

16 0 0 

10 0 0 

10 0 0 

10 0 0 

10 0 0 

6 0 0 

6 0 0 

& 0 0 

& 0 0 

... 6 0 0 

6 0 0 

6 .0 0 

s_8S6 I S 
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Summary of Accounts -"Of tile Office of Jhe Indian lndust~iai- Coli• 
ferencefor life :12 rnonthsfromDecember 1910 to Nove•nber 1911. 

-------·--
Disbursements. --~----· ···1· Amoaot. 

Pay of Assistant Secretary and other Establishments 
On Directory of Indian Goods and Industries account 
On Directory of Technical Institutions in India acxount 

Do Report of the Calcutta Industrial Confer-
enc,·account 

Do do Surat do -.... 
D.J . do Madras do 
Do ! · · · do· Lahore do 

Printing chargeJ of the Annual Report of the work of the 
Indian lndnstria1 Conference inclading -a record of the 
General Industrial activity for the year ending with 
November 1910 ... ••• ••• · ... 

B:alance out of printing charges of the Report of the La~ore 
· (Fifth} Indian Industrial Conference 

Reiu_nd of the Sale-proc~ed!l of the Benares Conference 
Report ·~· · · ••• • •• 

Miscellaneous expenaes incurred in connection with the 
·' Allahabad Industrial .Conference, including messing 

and . accommodation charges of Asst. Secretary and 
'' Office Establishment · · ••• 
"~:ravelling expenses of Assistant Secretary and other mi&· 

' cellaneous charges incurred on tour ... 
P_rin~ng(Miscellaneous} 
Postage 
Tele~rams ... 
Stationery ... 
~ooks and periodicals ••• 
Book-binding, &c. 
~aihvay freight 
Advertising charges 
Furniture 
Sundries .,.. 
Lighting chaiges ... 
Type\Vriler r~pairs and other aupplies 

Rs. A. P. 
1,694 0 6 

76 u 0 
uu 0 

0 IZ 0 
"1 11 0 
111 0 

152 1 0 

122 6 ·o 

850 0 0 

• 10 0 

96 s 0 

2H 1· 0 
48 u 0 

186 6 6 
15 2 0 
68 H 6 
79 18 0 
19 ' 0 
10 8 0 
30 ' 0 
23 0 0 
' 4 0 
'16 0 

60 15 0 
i Expenditure 

Balance 
••••. S,657 

~,978 
1 0 
0 3 

I Total 
•out or the balance the follo\Ving charges have to be paid. 
Cost of printing the Report of the Allahabad 

Industrial Conference about ••• Rs I 000 
Furniture (or office ... ,; 1

100 

Total n 1,100 

6,635 

R N. MUDHOLKAR, 
General Seaelarj1, 

1 3 

AIIRAOT11 . } 

ts:t December 1911. · TM Indian lntiustrial Con(er,nu. 
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REPORT SUBMITTED BY THE ASSISTANt 

SECRETARY. 

As pointed out by the General Secretary in his Annual 
Report, I could not be spared this year also to undertake 
extensive touring for the purpose of rousing public interest 
in the Industrial Conference movement, reviving Provincial 
Committees and spreading knowledge of the aims and 
objects of this organisation, as much of my time was taken 
in the compilation and preparation for the press of the 
Guide to Modern Machinery and of the materials for the 
Allahabad Industrial Conference Report, in addition to 
the ordinary office routine work. 

After the clo•e of the Allahabad Session of the Indus· 
trial Conference, I visited the U. P. Exhibition held 
under Government auspices. The Exhibits in the Indus· 
trial and Agricultural Courts were very instructive. As this 
Exhibition has been noticed under U. P. Government in 
the body of the Report, it is not necessary to refer to it 
here in detail. 

In the month of March, I accompanied the Honorable 
Rao Bahadur, R.N. Mudholkar, the General Secretary to 
Calcutta, to help him in his work. 

In April last, I proceeded to Poona, and with the 
help of a lew gentlemen, who take genuine interest in 
industrial matters, tried tu enlist the sympathy of some 
prominent gentlemen m the work of the Conference office. 
In September, f attended the Second General Meeting of 
the Deccan Agricultural Association of Poona, held under 
the Presidentship of His Excellency Sir George Clarke, 
the Governor of Bombay and took part in the discussions 
on papers on "Lac Industry'' and "Selection of Seed" 

read on the second day. 



On the 3rd October I proceeded to Akola to attend 
the meeting specially held in the Hall of the Berar Oil 
Works in honor of The Honorable Mr. R. H. Craddock, 
the Chief Commissioner of the Central Provinces and 
Berar, when I had an opportunity to have a view of the 
splendid and up-to-date Machinery set up for the purposes 
of extracting and refining cotton seed oil and linseed oil, 
preparation of oil cakes and the manufacture of other 
bye-products. This is probably the best Factory of its 
kind in the whole of India and . its products have already 
been highly spoken of by experts like Dr. Mann .. This 
factory owes its o•·igin and present development to "the 
indefatigable energy and laudable enterprising spirit of 
the Hon'ble Rao Bahadur R. N. Mudholkar, who bas 
established this concern with the help of Rao Babadur 
Deorao Venayek and a few other leading gentlemen. I 
found a careful observation of the different processes in 
operation in this factory to be an education by itself. 

While in Akola, I made an effort to approach the 
leaders of the place and with the sympathy and help of 
Rao Bahadur Deo,·ao Venayek aconversazione was arrang· 
ed in the Hall of the Native Mill Office, when subscrip
tions amounting to Rs. 86 were promised on the spot in 
a;d -of the Conference movement. I visited the Shree 
Luxmi Oil Mill, Akola of which Rao Bahadur D. V. Bhag
wat is one of the Directors. This concern though working 
on a smaller scale appeared to be in a thriving condition 
and extracts Linseed and Til Oils, the cake being sent to 
Liverpool, there being no local demand. I also paid a 
visit to Roger's Industrial School of Akola where through 
the courtesy of the Superintendent, I had an opportunity 
to see the various departments. The School is not pro
gressing well, it was said, for want of funds. 

1st December, 1911. M. B. SANT. 



PART II 
A brief account of tbe Industrial activity in India 
during tbe twelve montbs from December 1910 

to November 1911. 
Section A 

Tlze GOflernmenls of British India and lndia11 Stales 
and I nd11strial development. 

BRITISH INDIA. 

GENERAL 

1. Since the inauguration of the reformed Legislalive 
Councils, a new channel has been opened for the leaders of 
public opinion to bring to the nolice of the Imperial and 
Provincial Govern men Is several mailers affecting the econo· 
mic and industrial welfare of the country and the promolion 
of technical, and olher practical education. 

The work of the General Secretary in this connection 
has been detailed already in Part I of the Repori and need 
not be repeated here. · 

The Hon'ble Mr. M. B. Da~abltoy moved the following 
resolution in the Imperial Legislative Council :-

That in view of the conlinued depression in the Indian 
cotton industry, this Council recommends to the Governor· 
General·in-Council that the countervailing excise duty on 
cotton goods manufactured in India be abolished. 

The resolution wa~ lost there being 20 for and 82 againot 

it. 
Purchase of Govetnment stores by Governmeot depart· 

ments formed the subject of interpellation by the Hon'ble 
Pandit Madan Mohun Malaviya, who asked:-

.,Whether the attention of Government had been drawn 
to the portion of Mr. R. N. Mookerjee's speech at the last 
Industrial Conference dealing with the rule for t~e supply ol 
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articles for public service ; if so, whether Government is 
disposed to make a suitable revision of the said rule in the 

,interests of manufacturers and merchants in India." 

It was pointed out in reply that the new rules enacted 
on the subject in July 1909, did not affect the interest of the 
Indian Manufacturers, and as regards the merchants who 
deal in imported stores, the new rules are more liberal than 
the old ones they replaced. 

2. At the instance of the Director-General of Commercial 
Intelligence, Mr. D. Hooper of th<' Indian Museum and Dr. 
J. W. Leather of Pusa, have discovered a process of remov
ing the acridity of the cotton seed oil, which is associated 
with the reddish brown colouring matter. By using a small 
percentage of alkali and by subsequent washing, the experi
menters have succeeded in pra<lucing a relined oil possessing 
the same yellow colour and edible properties as those of 
Egyptian cotton seed oil. 

S. In pursuance of.the resolution o£1909 of the Govern· 
men! oflnclia, entrusting the Dh·ector-General of Commercial 
Intelligence with the work of collecting information regarding 
the resources of the Indian manufacturers, Mr. Noel Paton, 
the present Director-General has prepared a detailed cata
logue of the Indian manufactures. The catalogue essays to 
give a list of the articles or component parts of machinery, etc., 
based on two years' actual indents on the store department of 
the India office lor supplies which can be satisfactorily manu
factured ·or procured in this country. There is thus no claim 
made in this publication at completeness. As the catalogue 
does not give the names of dealers or manufacturers of the 
articles detailed therein and as it differs also in the arrange
ment of its matter and classification of the goods it will serve 
a different purpose from that of the Directory of Indian Goods 
and Industries compiled by the Industrial Conference Office, 
the demand for which will, it is hoped, continue as hitherto 
and will not be affected by this publication. . 

4. We learn that the Government of India bav~ under 
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actual consideration, a proposal to erecl wheat elevators in suit
!ible localities in different provinces of India for the purpos~ of 
holding large stocks of wheat safe from attacks of we~vH and 
damp till the prices are favourable for them in the markets of 
the world. The causes which have brought this question to 
the front can be traced to the tendencies of the wheat 
merchants in India, in sending out almost the entire stock of 
wheat to foreign countries in a couple of months, which are 
quite unsound from business point of view, as owing to 
abnormal exports, the prices in foreign markets suddenly fall. 

5. With the assistance of the Railway board, experiments 
are being conducted by Messrs. Killick Nixon & Co., of 
Bombay to powellise Indian soft woods for making blocks, 
sufficiently hard for adoption as Railway sleepers. 

6. I tis reported that Punjab had to forego the State Tech
nical Scholarship this year for cotton seed oil milling and 
refining, as there would be difficulty in obtaining facilities for 
training in this industry and as the selected candidates were 
to leave India by the middle of August, there was hardly 
sufficient time to choose another industry and invite fresh 
applications. 

7. The latest review of the mineral productions of India 
by Sir Thomas Holland and Mr. Leigh Fermor lor 1910 con. 
tains much useful information. The most important mineral 
discovered at the commencement of the year is Monazite ; a 
large deposit of this mineral was found by Mr. C. W. Schom
burg of Waltair who represents the V:mdon Cosmopolitan 
Mining Co., Ld. There are several deposits of this mineral, 
from Cape Comorin to about 101 miles North. This discovery 
illustrates further the similarity between the crystalline areas 
of Brazil and India. Columbite, or Tantalite, Titamum and 
several metals also have been discovered by the officials of 
the Geological department. 

8. The Government of India have this year sanctioned 
the award of 10 State Scholarships to the following candidates 
as per list given below with the subject:-

C 
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RKCOMMENDED BY THE BOMBAY GOVERNMKNT, 

Mr. p, V. Mahd, for the manufacture of tanning extracts \ 
and their use in tanning. 

RECOMMENDED BY THE MADRAS GOVERNMENT. 

Mr. M. C. Sitaram for weaving and Mr. H. Sakharam 
Rao for textile manufacture. 

RECOMMENDED BY THE BENGAL GOVERNMENT. 

Mr. H. D. Barnett and Mr. Phani Bbusan Ray for 
Mechanical and electrical engineering. 

RECOMMENDED BY THE GOVERNMENT OF THE' ' 

UNITED PROVINCES 

Mr. Ramchandra Shrivastava for sugar manufacture. 

RECOMMENDED BY THE GOVERNMENT OF THE 

EASTERN BENGAL AND ASSAM 

Mr. Abinash Chandra Datta for silk weaving, dyeing and 
finishing. 

RECOMMENDED BY THE CHIEF COMMISSIONER, CENTRAL 

PROVINCES 

Mr. M. Ghulamali Mahammadi for manufacture of oils, 
fats and their products. 

RECOM~IENDED BY THE CHIEF COMMISSIONER 

OF COORG 

Mr. K. M. Muttanna for Mechanical Engineering. 

RECOMMENDED BY THE CHIEF COMMISSIONER OF 

AJMERE, MERWARA 

Mr. Ram La! for cotton spinning and weaving. 

9. For the discussion of matters relating to g<;neral and 
industrial educdtion, a Conference of Directors of Public Ins· 
truction with other officials, and a number of non-official 
gentlemen, was held at Allahabad in the beginning of the year 
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und~r review, with the inauguration of the department of Edu· 
cation. The first day was devoted to the discussion of Primary 
Education, and on the second day the Conference discussed 
the draft Resolution, which the Hoo'ble Mr. Mudholkar had 
proposed to move in the Imperial Legislative Council. The 
text ·.of the Resolution will be found given in the Part I df 
this Report. The discussion was very instructive and will, 
it is hoped, pave the way to some practical results. 

10. According to Mr. Troup of the Imperial Forest 
Department woods suitable for Match Factories are available 
in the. following .localities:-

Punjab.-Mooltao and Kandra Divisions, but there is not 
room for a promising industry. 

Bengal.-Calcutta, Koloa, and Port Canning are the only 
suitable places, 4 Factories are already working in Bengal. 

Eastern Bengal and Assam.-Kulsi N. Karup, Barpathar, 
Badurpur, Longuimukh, Nahokutya, Chittagoog, Barapany, 
and Kokrajhar. 

United Provinces.-Aoolakhera, Mailani, Bahramghat, 
Hardwar, Jugadheri, and Dakpathar. 

Central Provinees.-Kotah and Ellichpur, Ghatura, Bagra, 
Mandh, Gangejhari, Rajahmundry, Shahpur, Mesak, Nellah, 
Pandh.ar Nallah, and Bankri. 

Burma.-Thirty-three sites are suitable. 
Bombay.-Three factories are at work, the other available 

sites are Mokhuda, Vasind, ·Badia pur, Ramraj, Pataose1 

Kamaril, Karjat, Apta, or Chavna Navapur, Khandbara, 
Taloda, Raver, Sawda, Chopra, Shirpur, Satara District, 
Dodkop, Mangalwedhe, Sorwalli, Arbail, Sirsi, Siddapur, etc.,· 
Kudra, San taped, Marekal, Gairsoppa. 

ll!adras.-Rosulkonda, Narsapatoam, Kistaoadeviped, 
J.Ujahmundry, Samalkota, Koodapalli, Bandlapeota, Telli· 
chery, Calicut and Udamalpet. 
, · :xx: A new set of rules has been framed in supercession of 
the old ones for the I odian Government Technical Scholars 
proceeding to England. The Rules are issued as an accom· 
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paniment to Government notification dated lOth Decel!lber· 
1910, directing the students to avail themselves of the infor
mation and advice of the educational advisers, 

. 12. Mr. William Raitt, the fibre expert, who was work
ing at the Allahabad Exhibition has been placed on spec.ial 
duty at tbe Forest Research Institute, Debra Dun, to investi
gate the question of utilization of wood pulp for paper manu
facture and starting wood-pulp Factories. 

13. The Government of India Scholarship tenable in. 
Europe for the domiciled Europeans and Eurasians has been 
awarded to Mr. Richard Sidney Blaker, nominated by the 

· Punjab Government. 
U. The Government of India Resolution on the working 

of Co-operative Credit Societies Act during the year 1909-10, 
shows that theidea ol Co-operation is fast gaining ground 
and is spreading all over the country. The .total No. of 
Societies at' the end of the year was 3,498 or 3,500 showing 
an increase of nearly 14 per cent. over last last year's figures. 
The number of members increased from 184.889 to 231.000 
and the capital from l'ls. 80,65,111 to Rs. -1,24;00,000. These 
results appear to be very encouraging. 
' . 

la. A Conference of the Registrars of Co-operative Cre-
dit Societies in the whole of India, was held at Allahal;>ad in 
January last. It was attended by the Registrar~ from all 
provinces except Burma and by a number of non.oflicial 
visitors. Reports submitted at the Conference showed that 
lhere was a diversity in the lines and methods of develop
ment as_ followed in the different provinces and the opportu· 
nity lor an interchange of views afforded by this Conference, 
are bonnd to be very useful to those who are engaged in the 
work. 

;, 16: Mr. Maxwell Lefroy, M, A., late Imperial EnfomolD-
. gist, has compiled as the result of his labours at Pnsa, a valu
able pamphlet on "Mixtures, and Ripes for use against insects 
it)._the Fields, the orebard, the Garden and the House. " 

. 11. .Mr. G. A. Gammie, the Imperial Cotton Specialist is 
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engaged in investigating the cottons of th~ Central Provinces, 
Central India, Gujarat, Kathiawar and the Southern Mabratta 
country. 

18. The Government of India Scholar Mr. K. G. Bbat, 
L.M. T., who proceeded to England, after be had qualified 
himself as a Licentiate in Textile manufacture at the Victoria• 
Jubilee Technical Institute, Bombay, has now returned to 
India, after a three years' course in tbe Municipal School of 
Technology in Manchester, giving special attention to weaving, 
dyeing, bleaching and finishing. 

BOMBAY. 

19. The Bombay Government have announced their 
decision to retain for a further period of six years, the special 
esiablishmeot employed under the Director of Agriculture of 
the Bombay Presidency for the continuance of the well· 
boring experimen Is in the Presidency. 

20. The Governor-in-Council, B:>mbay, has decided that 
commencing from the lsi November 1911, the College of 
&:ience should coniine its courses to Civil and Mechanical 
Engineering only, except in res1>ect of the work-shop course 
which comprises Electrical Engineering as one of the subjects 
taught. There will henceforward be no provision for 
teaching of pure Science except so far as required for 
Engineering courses. The name of the College will be altered 
from this date to" College of Engineering." • 

21. During the year under review, agricultural classee 
for the benefit of sons of farmers were opened in connection 
with the agricultural College, Poena, for training the studen!t 
(I) in the improved processes of growing sugarcane, extrac
tion of juice and preparationofgul and (2) in Dairy industry. 
This is indeed a step in the right direction and deserves to 
be followed up by similar provis'on being made in the other 
Provinces as well. 

22. Important additious have been made recently to the 
Agricultural College of Poona. The new buildings will be uti-



lized for locating the chemical and physical laboratories of 
the College. It will also accommodate the office of the Profes· 
sor of Agriculture, and the Zoological laboratory. The opening 
j:erem0ny of the new block was performed by Sir George Clarke, 
the Governor of Bombay on 18th July last, in the presence of 
a large and representative gathering, when His Excellency 
took a bird's-eye-view of the work done by the Agricultural 
College since its foundation, and the great progress made in the 
.diffusion of agricultural education in the Presidency in recent 
years. During last year, 17 Agricultural Exhibitions, 29 practical 
demonstrations were held and 12 new agricultural associations 
formed at different places. These figures amply testify to the 
useful work of the Agricultural Department. 

28. The Government of Bombay have issued a press 
note on condition the Sugar industry of the Presidency, and 
the difficulties in the way of its expansion with the object of 
inviting public discussion on the question of devising mea· 
sures for continuing the work commenced by Government, 
and <'f expanding the same to suit the requirements of this 
important industry. 

24. The Bombay Provincial Co-operative Conference 
was opened on the 24th June last by His Excellency, Sir 
George Clarke, the Governor of Bombay, His Excellency 
assured the Conference of the anxiety of the Government to 
futther their objects and also announced that the scheme for 
a Central Bank submitted by Sir Vithaldas Thakersey and the 
Honorable Mr. Lallubhai Sa~aldas was progressing well. 

~~. His Excellency Sir G. Clarke who has be~n taking 
a genuine interest in Glass Factory of Talegaon, near Poona, 
visited the Factory on the 20th of June last, accompanied by 
Lady Clarke, and expressed his grP-at satisfaction with the 
work ofthe Factory. The insti\ution has already won gold 
and silver medals at several Exhibi lion•. More tban1 

Rs. 22,000 have been spent, in the construction o( buildings, 
·equipment of a laboratory for the teaching of the general 
principles of chemistry, physics, geology and special chemis-
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try of glass and allied industries such as enamelling and 
Cbinaware are taught by a qualified Professor. 

26. Tbe Government of India have ruled that when stores 
are purchased by a Government Department articles ~ade in 
India shall always be preferred to imported articles provided 
their quality is satisfactory and theit price not unfavourable. 
In !be opinion of the Bombay Government this rule is not 
strictly observed by subot·dinate officials when submitting 
Indents on the Store Department of the India Office. The 
Bombay Government have ordered that when any purchases 

.are to be made in small as well as in large quantities it must 
first be ascertained whether suitable articles of country
ma\<e are obtainable. The imported articles should be pur
chased only when indigenous articles are not available. 

27. From the Press note dated 20th April last issued by 
the Bombay Government the following inform• lion is culled 
for the benefit of those who are interested in the advancement 
of the study of sciences in Schools. Tile N ole contains in a 
!abular form, extracts from the Report of the Committee 
i.ppointed by the Syndicate of the Bombay 0 nh·ersity as well 
as the action taken by Government :-

(1) In reply to the complaint of the Committee that no 
adequate accommodation is provided in the Elphinstone 
College, Bombay, for teaching of Physics and Chemistry, 
Government has given the assurance that science teaching 
will be placed on an efficient footing when it is concentrated 
in the Institute of Science. 

(2) In regard to a similar difficulty experienced in the 
Deccan College, Poona, Government of Bombay has promised 
to consider what science courses should be taught in that 
College when revising Curricula for arts and science, and to 
take steps to ensure efficient instruction in science. 

(S) A new Engineering Laboratory provided with the 
latest types ol plant for the testing of materials, &c., is shortly 
to be added to the College of Engineering, Poena. The want 
of such a laboratory was keenly felt and step• are beini 
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taken to provide an adequate laboratory. With regard to the 
question of providing for the teaching of Geology in this 
College, Sir T. H. Holland, late Director, Geological Survey 
of India, was consulted by Government and in his opinion a 
geological professor imported from Europe would not be 
suitable as the geological systems of this country are distinct 
from those taught in Europe.. For this reason, an officer of 
the geological survey department will be deputed to the 
College from June to Septe.nber each year for teaching 
geology. Last year the deputation of the officer was extended 
up to December to enable him to complete the arrangement 
and cataloguing of the new geological museum. 

28. The Bombay Government has invited applications for 
one or two state technical scholarships from candidates in the 
Bombay Presidency f<>r a course of training in (1) Oil press· 
ing and refining with special reference to cotton seed oil and 
(2) manufacture of tanning exh·acts and their use in tanning. 

29. The Bombay Government have recently issued orders 
on the Report :>I the Director of Public Instruction on the Exa· 
minations of the London Chamber of Commerce in commer
cial Education. The Resolution emphasises the desirability of 
declaring the results at an earlier date, if possible by the 
middle of July every . year, at the latest. The increasing 
number of candidates for these examinations is a sign 
of the growing popularity of these courses. 

SO. The Bombay Government have issued a Resolution, 
in connection with the Pottery department of the Sir J. J. 
School of Art in which they point out the necessity on the 
part of the school authorities of demonstrating to the public, 
that with a complete installation of up-to-date machinery 
it is possible to manufacture plates, cups, tiles and other 
articles o! pottery and earthenware, which are riow largely 
imported into India from foreign countries. In order to en
courage the pottery industry, as far as possible, the Bombay 
Government have decided that the resnlts of the experi
ments in the pottery department of this School should be 
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made available to the public free of charge. 'fhe ·Principal 
has accordingly been instructed to invite requests for expert 
advice from private firms and individuals who are interested 
in the industry. 

81. The necessity of standardization of weights and 
measures which the Industrial Conference has been trying to 
imp1·ess on Imperial as well as Provincial Governments year 
after year, is being slowly recognised. The Bombay Govern
ment in their Resolution of March last, distinctly acknow· 
ledge that "the diversity in weights and measures in use not 
only in different districts of the Presidency but also in differ
ent towns in the same district and even in different parts of the 
same town" is an evil which creates an element of uncertainty 
in trade, renders fraud on the part of retailers easy and 
profitable. To avoid this inconvenience to trade the Govern· 
ment has appointed a committee, to whom the following 
questions are referred for investigation and report:-

(a) Is it desirable that standardization of weights and 
measures should be undertaken ? and, if so, 

(b) What weights and measures should be dealt with ? 
(c) What districts or localities should first be brought 

to standard. 
(d) What steps should Government take to bring about 

the object in view ? 

82. The Agricultural College completed its second year 
as a separate institution and its work is being conducted 
under very favourable conditions. A strong desire having 
been expressed at the Agricultural Conference of 1909, that 
the benefits of scientific training in agriculture should be 
brought within the reach of the sons of cultivators and others 
who cannot take advantage of the regular course, a verna
cular school has been specially started for their benefit. This 
class bas made an el<cellent start. 

ss. One of the most tangible results of the public spirit and 
princely munificence of some of the Bombay mill-owners, bas 
been the establishment of the Central Institute ol SCience ar 

p 
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Bombay. The ceremony of laying the foundation stone of 
this Institute was performed in March last, by Hi•· E"· 
cellency, Sir George Clarke, the Governor of Bombay. The 
donors, viz., Sir Jacob Sassoon, Sir Currimboy Ebrahim, and 
.Sir Cowasji Jehangir are well known mill-owners of Bombay. 
The Institute ·will have three storeys; the ground will be de
voted to Physics Department, the second storey will be given 
to chemistry and the third to Botany, Geology and Zoology. 
There will be 2 lecture Halls. Each department will have a 
museum of its own and the Institute will include professors' 
rooms, laboratories for elementary and advanced instruction 
and for research and experimental work. 

3<l. It appears from the resolution issued by the Bom
bay Government on the annual report of the Defartment ·Of 
Agriculture, that substantial progress has been made by tbe 
department in all important branches, especially in bringing 
home to the cullivators a knowledge of the results attained 
and the means of applying them in practice. Agricultural 
Associations are being formed in all parts of the Presidency 
the total number being 31, including 12 established during the 
year under review. The most important one is the Deccan 
Agricultural Association, which supplements the departmental 
bulletins by the issue of ,a vernacular monthly devoted to 
agricultural subjects. 

35. The Bombay Government have issued a resolution 
directing all departments under them to purchase as far as 
possible articles manufactured at the Paisa Fund Glass Works, 
Talegaon near Poona and have granted permission to the 
factory for the removal of quartz free of charge from the 
forest and r.overnment waste lands in the Mawal Taluq of the 
Poena District. The Indian States of Baroda and Hyderabad 
have also issued instructions to their department to patro
nize the products of this glass factory. 

36. It appears from the Forest Administration Report of 
the Bombay Presidency that the experiments in rubber culti
vation ar~ not encouraging, and the department has come 



to the conclusion that there are no chances of success in that 
enterprise in the presidency. • 

37. The proposal made by the Deputy Conservator of 
Forests, Sind circle to place an officer on special duty to 
extend the production of lac in Sind is likely to be taken np 
and trials will be made in this direction in East Khandesh 
also. 

MADRAS 

38. The Honorary Director of Fisheries to the Govern
ment of Madras has sent a few samples of fish oil made at 
Cannanore to some Jute Mills of Calcutta for being tested if 
they were fit for hatching purposes, and the samples on trial 
were found quite satisfactory for this purpose. This industry 
bas thus a large field for expansion. 

39. At a meeting of the Madras Legislative Council on 
2Srd February last, the Honourable Mr. Seshagiri Iyer voiced 
the popular opinion of the Presidency when be protested 
against the decision of the Secretary of State for India, order
ing the abolition of the Department of Industries, which was 
doing very valuable work, pointing out that pioneering of 
industries was one of the duties of an enlightened State. 

40. The experiments in growing superior varieties of cot· 
ton, in the Madras Presidency under the auspices of the 
Government agricultural department have proved to be very 
successful. The value of this crop is now being realised in 
many places in the Presidency, two ginning factories having 
lately been opened in two localities on account of the fine 
quality of the " Karun ganni " cotton now obtainable. 

41. The Government of Madras has appointed a " Tinc-

torial " expert for tile purpose of developing the dyeing 
industry of Southern India. His report is nearly ready and 
will be submitted to Government within a few months. 
Mr. W. Coombes who has been investigating the dyeing 
industry of the Madras Presidency has supplied some in· 
teresting information. In Madura and other centres of the 
industry about 11,000 cwts. of alizarine valued at £36,000 
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was used last year, in place of Madder which was used form· 
erly by Indian dyers. According to Mr. Coombes the methods 
of these dyers are extremely primitive and wasteful and the 
Madras Government intend therefore, to erect a model dye
house where instruction in modern processes will be given. 

42. The Madras Government chrome tannery at 
Sembium has been closed and the whole concern banded 
over to the Rewab State which is now 'carrying on the work 
at Perambore. 

43. The Madras Government bas recently created the 
new post of Superintendent of Industrial Education and ap· 
pointed the Hon'ble Mr. Alfred Chatterton, late Director of 
Industries to fill the same. 

44. The Government of Madras have notified that a State 
Technical Scholarship of £150 per year will be awarded 
during the year for the study of weaving in Great Britain or 
with the approval of the Secretary of State in a foreign 
country. 

45. There is every likelihood that the project for making 
the water of the Periyar available for the generation of power 
will soon i>e revived and assume some definite shape. The 
Report on this question submitted by the late Director of 
Industries, is very encouraging. · ' 

46. It appears from a press note issued by the Director 
of Agriculture, Madras, that the cultivation of the Cambodia or 
American cotton has been very successful in the Tinnevelly, 
Madura and Trichinopoly Districts. It is also announced 
that seed can be obtained from the Deputy Director of Agri
culture, Trichinopoly at 9 pies per lb. exclusive of packing 
and other charges; about lOlb•. of seed are required per acre 
and a leaflet describing the process of cultivation in Tami~ 
Telugu and English accompanies each consignmenl 

· 47. An extension of the Boiler Shop at the Perambore 
Works, Madras, has been sanctioned together with its equip
ment with hydraulic plant as the riveting of the Boilers of the 
new type of Engines, requires the use of such plant. 
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48. The Madras Government appointed a Committee to 
enquire and report on the subject of the supply of green leaf 
manure to the ryots. The Committee consisted of the Conser
vator and Deputy Conservator of Forests and Director and 
Deputy Director of Agriculture of the Madura District. The 
Commi\tee bas decided that forest department should in future 
produce and supply seed for green manure plants. Madras 
Government has accepted the resolution -and it will be made 
applicable to the whole Presidency. Much better crops will, 
it is expected be raised with green manuring crops cultivated 
on the land itself and ploughed into the soil. 

BENGAL 

49. The Eri Silk cultivation work bas been successfully 
carried through all the stages at Pusa from the hatching of the 
eggs and rearing of the worms to the weaving of the cloth. 
The demand for eggs from all parts of India bas been far in 
excess of the supply and this industry bas already spread to 
various places in Madras Presidency. 

50. The ceremony of distributing diplomas to the stu
dents of the Government School at Serampore took place on 
26th July lasl Out of 18 students who appeared for the 
Examination, 12 bad passed, 6 of the higher class students 
found employment immediately, and the others commenced 
starting a hand loom factory. This School is largely availed 
of by the weavers of Serampore of whom nearly 100 have 
already passed through. 

51. The Department of Agriculture, Bengal, is conduct
ing a series of experiments with the thornless cactus, in view 

' of its being used for fodder for cattle. Several varieties were 
imported from Southern Europe and California and are under 

trial 
BEHAR 

52. Experiments are being conducted in Behar for the 
last three years in the cultivation of flax under the supervision 
of a Belgian experl The trials are promi:;ing and deserve to 
L- '--~ ...... nn hv the Behar Planters' Association. . 



EASTERN BENGAL AND' ASSAM 

58. Mr. R. S. Finlow, the Jute Specialist to the Govern
ment of Eastern Bengal has detected in South Eastern 
Mymensing a new variety of the common round podded jute 
plant called " banput" in Vernacular. This plant is now 
being grown under observation at the Dacca Experimental 
~~ . 

54. It appear; from the Annual Report of the Agri
cultural Department that the trials for growing and curing, 
Sumatra tobacco in these provinces have proved very suc
cessful. The curing is done in specially constructed sheds, 
with arrangements to regulate· moisture and heat. Almost 
the whole of the Sumatra tobacco grown by the Department 
last year was purchased by some European firms of Cigar· 
manufacturP.rs at Trichinopoly at prices ranging from Rs. 85 to 
Rs. &0 per maund whereas the actual cost of production· 
amounted to only about Rs. 14 per maund. Two varieties 
of American tobacco well suited for the manufacture !'f' 
Cigarettes have also given a fair yield. 

PUNJAB 

55. An Industrial Conference was held at Lahore in 
February last, under the auspices of the Lieutenant-Governor 
of the Punjab for the discussion of industrial and economic 
questions. The Resolutions passed by the Conference will . 
be found reproduced elsewhere .. 

66. The Punjab Agricultural College, Lyallpur was for• 
mally opened in December last by His Honor Sir Louis Dane, 
the Lieutenant-Governor. There is also a research' institute 
attached to the College, and an endeavour is made there. too 
combine theory and practice with the aid of laboratories 
equipped on most advanced lines. 

57. The Punjab Government bas selected cotton seed 
oil milling and refiuing as the industry for which a Technical 
scholarship of £150 a year is to be awarded. This subject 
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includes a practical knowledge of manufacture of butter 
substitutes and the utilization of bye- products. 

58. Auctions were as usual held last year by the Punjab 
Agricultural Department of American cotton grown on Govern
ment farms of the Province, and the prices realised were about 
one Rupee per maund over the rates for desi cotton. Fresh 
•eed is being obtained from Dbarwar, and other steps taken 
for the improvements in cotton cultivation. 

59. The Punjab Forest Department has completed the 
buildings necessary for the manufacture of turpentine and resin 
on the banks of the Ravi River, and has started distillation 
on an experimental scale. The industry when fully developed 
is calculated to produce about 40,000 gallons of turpentine 
and 17,000 maunds of resin per year. These quantities 
roughly represent only one-fifth of the Indian demand. 

60. For the spread of Scientific and Technical Education 
in the Punjab, His Honor Sir Louis Dane has sanctioned an 
annual grant of Rs. 200 to the science institute there. 

61. The Imperial cotton specialist has been detailed in 
the Punjab for the purpose of reporting on the work done for 
improvement of cotton. He will continue his study of Bour
bon and Buri varieties in uon-cotton-producing tracts The 
question of the distribution of seeds of improved varieties will 
be further discussed in Bombay and the Central Provinces. 

62. Sir Louis Dane Weaving School for the Punjab 
which has been in existence for the last 8 years, is doing ex· 
tremely valuable work under the management of the Salvation 
Army. fhis School has manufactured more than 800 improved 
handlooms to meet the demand from several places in India, 
East Africa, Ceylon and the Straits Settlements. At the 
Ludbiana School 97 students received their training in the 
last year, most of them being drawn from the weaver classes, 
The Salvation Army has also taken in hand the making of im· 
proved warping machines, and the starting of an agenC) to 
place the products of the School in the world's marketo. 

63. Deficiency of labour and hardness of the soil, baJ 
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forced the Irrigation Department of the Punjab,. to import 
recently two Meclianical excavators lor work on the Upper 
Chenaub CanaJ. The first of these Machines is being erected 
on the Chichoki-Malbon section. The use of these exca
vators, it is su~mised, will tackle the problem of shortage of 
labour in the Punjab. One excavator is estimated to do the 
work of 600 men. The cost of excavating 1,000 cubic feet of 
earth by human labour is about Rs. 10 whereas the excava
tor can do the same quantity of work for Rs. 3 including all 
charges. 

CENTRAL PROVINCES 

64. An important scheme for the revival and preserva
tion of home industries in the Central Provinces, has been 
submitted by the local administration to the Government of 
India. 

65. From the information collected by Mr. E. Bat
chelor, I.C.S., Officiating Deputy Commissioner, Bilaspur, it 
appears that there are a few sources of water in C. P. lying 
yet unnoticed and undeveloped. One of them, is situated 
on the Chorni River in the Janjgir tahsil, at a distance of 45 
miles from Champa Railway Station on the B. N. Railway. 
Making due allowance for the irregularity of rainfall this 
source is likely to develop abqut 8000 H. P. at least for lour 
months of the year. 

UNITED PROVINCES 

66. Mr. W. R. Wilson, B. Sc., Director of Industries, 
United Provinces is greatly interesting himself in the ex
pansion of industry, and is ready to fumish information 
on this subject to all who are interested in it. 

67. The modified scheme for the establishment of a 
Technological Institute at Cawnpore, proposed by the Go-vern
ment of the United Provinces has recently been sanctioned by 
the Secretary of State for India. It may be within the recollec
tion of the readers that the original scheme was put forward 
In 1907 on the recommendation of the Naini Tal Industrial 
Conference. The scheme as at present sanctioned admits of 
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further expansion. A chemist will be employed 'to carry on th• 
work of research and the training of students. A scientifi< 
library will be attached to this institute. 

68. A course of instruction was opened in the Hewell 
Weaving School, Bara Banlci from August 1911, for training in 
the completion and finish of knitted cotton and silk hosiery. 
Students should go through the course for at least one month 
in order to gain a full knowledge. No fees will be charged 
for the course. 

69. The United Provinces Government has invited appli
cations for two technical scholarships of £ 150 each tenable 
for two years in England or other western countries for 
instruction in the manufacture of sugar, vegetable oils, 
mechanical engineering, electrical engineering, or manufac
ture of paper. 

70. The Director of Land Records and Agriculture, 
United Provinces, at Lucknow has opened a list of recognised 
machinery dealers having establishments or agencies in the 
Provinces, and it is also stated that preference will be given 
to firms on this list. 

71. To alford better facilities for the study of Textile 
Industry in the Thomason College, the Government have 
decided to lower the educational standard of the students 
desirous of joining this course. All candidates will he nomi· 
nated by the Committee of management and only those will 
be selected who in their opinion are likely to profit by 
their College training. Facilities will also be given to stu· 
dents wishing to enter the Electrical and Mechanical 
Engineering Sections of the College. 

72. The following technical schools have been estab
lished in the United Provinces; at Bareilly for Carpentry; at 
Lucknow and Gorakhpur for engineering and general tech
nical education, at Benares for weaving design improve
ments and manufacturing processes, at Lucknow for art 
designs. There are also weaving Schools purely for wea,·ers 
at Bara Banki Taada, Deoband, Muzaffar Nagar, Morad~-

!> 
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bad, &andila and Almora as well as others managed by 
private bodies. 
· 78. The United Provinces Exhibition held at Allahabad 
at the beginning of the year, under the auspices of the Govern
ment. was certainly a very imposing show. We regret within 
the circumscribed limits of an annual report we cannot do 
adequate justice to it. · 

The Exhibition was divided into the following Courts:
(1) Textile Court. 
(2) Ladies' Court. 
(S) Municipal and Hygiene Court. 
(4) General Industries Court. 
(5) Wood, Stone and Metal Court. 
(6) Photo Salon Court. 
(7) Fine and Applied Arts Court. 
(8) Native States and Jepur Courts. 
(9) Engineering Court. 

(10) Agricultural Court. 
(11) Roorkee College, and Miscellaneous Courts. 
Apart from the thousand and one articles representing 

indigenous arts and industries of the U. P. and other Pro
vinc~s in British Indian and the Indian States, there were 
also some excellent and useful models of agricultural and 
other kinds of Machinery which deserve to be tried and 
introduced into the country. 

BURMA 

74. The agricultural department is examining the value 
of paddy husk •.s manure. The inquiry is being conducted 
in parts of Pyintha Township, Maymyo subdivision. 

75. The source, supply and the agricultural value of the 
canal and river silt of Burma also form the subject of another 
investigation by the agricultural department. 

MYSORE 

76. Another evidence, if any is needed at a,ll, of the pro
gressive spirit of the Mysore State may be found in the pro-
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ceedings of the first Mysore Advisory Conference which 
assembled on lOth June last under the Presidency of H. H. 
the Maharaja, whose remarks on economical problems, made 
in the course of his highly learned and comprehensive address 
are well worth a careful study. 

77. The Mysore Dessarah Industrial and Agricultpral 
Exhibition was opened in September last by the YuvaraJ in 
the presence of a large gathering. This year a more organised 
attempt was made to encourage visitors belonging to the agri· 
culturist and arlisan classes, and to promote competition among 
them. The Electrical Section of the Exhibition contained 
a most in.genious model of the Cauvery Power Works from the 
transformer houses at the Falls and at the Kolar Goldfields 
to an electric Bath Chamber and an electrically illuminated 
Tower. The Forestry and Machinery sections also were 
unusually interesting. 

BARODA 

78. The industrial activity of the Baroda State may be 
summed up in a few words thus :-

(1) Gaekwar sugar works which were sold in 1905·06 to 
a private concern were overhauled and refitted at considera· 
ble expense, and started the manufacture of fine sugar from 
jaggery during the past year. This company bas also com· 
menced the manufacture of jaggery from palm juice. 

(2) The Chocolate Factory at Bilimora which was handi· 
capped for a time for want of capital started work towards the 
end of last year. 

(8) Arrangements are in progress for starting a Glass 
Factory at Baroda. 

(4) In regard to China clay deposits which have been 
discovered in some districts detailed experiments are being 

made. 
79. A very valuable and informing report bas been 

compiled on "The Mineral Resources of the Baroda Slate" 
by Mr. v. S. Sambasiva Iyer, B. Sc, whose services were 
lent by the Mysore Government for a systematic Geological 



Survey of the Baroda State. The report discloses the fact 
that the territories of H. H. the Maharaja Gaekwar abound 
with several useful minerals, which await. development on a 
commercial basis :-

(1) The ceramic clay 
(2) Quartz-sand. 
(3) Cement materials . 

. · (t) Natural soda. 
(5)Salt. 
(6) Agates. 
(7) Green marble. 
(8) Sand stones for Glass making. 

80. The enlightened ruler of the Baroda State, we mean 
His Highness the Gaekwar, is already well-known over the 
length and breadth of India, for the many-sided reforms that 
be bas successfully introduced into his model State. His 
latest effort for the diffusion of general as well as scientific 
education amongst the residents of his capital Piz., Baroda 
and his subjects in the mofussil is assuming a definite shape 
since the establishment of the Central Library Department. 
This department which is recently formed is being organiz
ed by Mr. W. A. Barden, an American expert specially 
secured by the Maharaja during his travels in America. This 
institution starts its work with a collection of 238,000 Books, of 
which the number of scientific books alone is 90,000. It 
aims at providing facilities to the residents of Baroda of a free 
library and a reading room. Over two hundred books are 
issued daily on loan free of charge, about one hundred sets 
consisting of 20 to 25 books are ready for being sent out to the' 
different places in the Maharaja's dominions, that the people 
may reap the advantages of a travelling Library. The eollec
tion of scientific literature appears to be sufficiently compre
hensive from the number of books already stocked and 
lteserves to be resorted to by all who take any interest in. 
technical literature. The collection of scientific books sup· 
plies a distinct want. 
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TRAVANCORE, 

81. Mr. Ram Rau Garu, the Conservator of Forest of th~ 
State has compiled a note on the prospects of establishing 
match factories in Southern India. 

82. There is a project for the opening of a Training 
College.at Trivandrum. The building for the College is 
ready and orders have been issued to the Chief Engineer to 
submit estimates for the building for the science laboratory 
and manual training. The College will start work on a 
modest scale but the very fact that training applied science 
and manual works forms part of its curriculum is significanl 

GWALIOR 

88. The Department of Commerce and Industry in 
Gwalior has opened a Technical Weaving School at Chanderi 
for the fostering of the weaving trade for which the place is 
noted. The State Glass Factory at Morar bas been taken 
over by a private firm. 

BHAVNAGAR 

84. To advance tl1e prosperity of the State, a special 
committee bas been appointed by the Durbar authorities to 
tour through the different parts of the State and to collect 
the views of the experts on matters relating to its economical, 
agricultural and industrial condition. 

FARIDKOT 

85. In connection with the marriage festivities of the 
minor Raja, Granaries with elevators were opened by the 
Lieul Governor of the Province, along with other social 
reforms introduced by the Durbar. 

COCH!N 

86. An Industrial and Economic Survey of the State was 
conducted by Mr. C. Achyuta Menon and the exhaustive re
port submitted by him, shows that there is much industrial 
activity in the State. The Durbar is anxious to promote techni· 
ea1 education, and to develop textile, Fibre oil and oilseed 
and metal working industries. 



PART u· 
Section B. 

INDUSTRIAL ACTIVITY OP THE PEOPLE. 

GENERAL 

1. Colonel C. H. Bedford, M. D., I. M. S., hte Chemical 
Examiner and Bacteriologist, Burma, has decided to make a 
munificent bequest (from tbe date of the death of himself or his 
wile, whoever may be the survivor) of a sum of several thou
sands of pounds for the endowment of two or three scholar
ships and to provide the necessary funds for the prosecution 
of scientific and technical research in connection with the 
development of Indian industries. 

BOMBAY 

2. The Honorable Sir Sassoon David, member of the 
Viceregal Council and the well-known Bombay mill-owner has 
placed a princely sum of 8 lakhs and 4,000 rupees at the dis- . 
posal ofthe Bombay Government to commemorate the historic 
visit of their Imperial Majesties the King Emperor. and Queen 
Empress to Indian shores for Coronation. The interest of 
this sum is to be utilized for the education of the agricul
turists in villages, for agricultural experiments and researches 
and several other useful purposes. 

8. Efforts are being made in the Poona District and 
other parts of the Bombay Presidency for the cultivation and 
propagation of lac, both by Government departments and 
non-official gentlemen. 

4. Rao Sahib· Vasanji Trikanji, J. P., a well-known 
cotton merchant of Bombay has given 2! lakhs of rupees for 
a scientific. Library to be attached to the Bombay Science· 
Institute. The total donations lor the Institute, including 
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Government contribution as well as the gift of Rao Saheb 
Vasanji now amount to Rs. 31! lakhs. 

5. A special resolution was passed in July last at an 
extraordinary general meeting of the Madhavji Dharamsi 
Manufacturing Co. of Bombay, for raising the capital of the 
mill to 15 lakhs of rupees, divided into 600 additional ordinary 
shares. 

6. " The commercial acauemy" is the name of an institu· 
lion opened at 65, Hornby Road, Bombay, for a course of 
short·hand, type-writing, Book-keeJ?ing and other subjects 
appertaining to commercial education. The proprietors of this 
institution have announced their intention to take twelve free 
students, viz. 3 Christians, 3 Gujeratis, 3 Mahratta Hindus, and 
3 Parsees. 

T. The scheme for the establishment of an agricultural 
Bank formulated by the Hon'ble Sir Vithaldas D. Thackersey 
and the Hon'ble Mr. Lalubhai Samaldas of Bombay has been 
sanctioned by the Secretary of State for India in a modified 
form. The main features of this scheme, are that the State 
should guarantee the interest on debentures to the amount of 
four times the capital of the bank; that the bank be empower
ed to lend money to the co·operative credit societies at 7 per 
cent and that the Government should have the right of 
inspecting the books of the bank and to appoint its own audit
officers, if d•emed necessary. 

8. Mr. H. K. Dikshit has qualified himself for the post of 
n manager in an Indian Factory. After completing his course 
of study in the Manchester Municipal School of Technology 
where he obtained a diploma in the Textile industries, he has 
also gained high class certificates of competency from the 
Victoria University of Manchester and other institutions. 

9. The Resident Engineer of the Tala Iron Works, who 
has been working at Kalimati for the last three years is report
ed to have completed nis work and the plant is ready to com
mence operations. 
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10. The progress of the Tala Iron Works at Kallmati, is 
reported to be very satisfactory. One hundred thousand tons 
of Iron ore are ready for despatch to Kalimati a distance of 40 
miles from the pit. A special Railway line is being built by 
Government and will cover a distance of 50 miles. The 
Company can obtain coal in any desired quantities from its own 
mines. The Manganese mines have produced so far nearly 
20,000 tons of Manganese ore, which has already been sold 
and exported to Europe. Furnaces, shop-buildings, Com
pany's own siding at Kalimati etc. are nearly ready. The 
River dam lor the water supply and the reservoirs have been 
built, workshops fitted up in the most up-to-date style. The 
year 1911 will thus witness the completion of the works. 

11. The Bharatkhand Textile Mill Co. of Ahmedabad has 
ordered during the year, 250 looms with the necessary pre
paratory machinery and the Victoria Mills, Bombay 500 looms. 

12. Sirdar Sir Chinubhai Madhavlal, C.!. E. . has made a 
donation to Government of Bombay, of 2 lakhs of rupees in St 
per cent Government paper to meet the cost of the buildings 
lor the Madhavlal Ranchodlal Science Institute, Ahmedabad 
in addition to the original endowment of 4 lakhs. 

IS. The work of the Tata Hydro Electric Power Supply 
Co., Lei. is making rapid progress under direction of Mr. Allred 
Dickinson, Consulting Engineer. The works at Walwhan 
and Lona via lakes when completed are estimated to develop 

'a capacity of 2560 and 878 cubic feet respectively at a height 
of 2070 ft. from the sea level. The energy delivered in 
Bombay will be equal tc SO,OOO I. H. P. The Power Station 
will be thus larger than any hitherto put up in this country. 
The inauguration ceremony of the works was performed 
~t Lonavla on 8th February last, by His .. Excellency Sir 
George Clarke, Governor of Bombay, in the presence ~I a 
large and influential gathering including H. H the Maha
raja of Mysore and other notable guests. The pro
ceedings were opened by Sir Dorabjee Tata in an address 
reviewing the history of the whole scheme from its inception, 
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The speech made by H. E. Sir George Clarke after laying I he 
foundation was very impressive and informing and we make 
no apology in quoting a few passages from the concluding 
remarks of His Excellency :-

"I have alluded t~ the hygienic and <esthetic importance 
td the City of Bombay oftheiotroductioo of electric power on 
a large scale, but many other consequences will follow, the in· 
direct effecls of which on the life of the people are incalcu· 
!able. • • • Electric power lends itself perfectly to minute 
sub-division and thus to the development of a host of small 
industries which would add to the activities of Bombay." 

14. The Runchodlal Chota Ia! Technical School at Ahmed
abad commenced its operations at the beginning of the year. 
The courses taught in this school are closely connected with 
the local cotton industry and with its fine equipment and a 
capable staff .of teachers bids fair to prove a highly successful 
institution. Out of nearly 800 candidates who had sent in their 
applications, only 77 were admitted in the following branches: 

Mechanical Engineering 60. 
Spinning 16. 
Weaving 11. 

15. Messrs. E. R. and F. Turner of Ipswich in England, 
who are represented in India by Messrs. Greaves, Cotton 
& Co. of Bombay have erected a plant for the India Flour 
Mills Ld., Karachi, capable of turning out 80 to 40 English 
sacks of flour per hour. 

16. The Katbiawad and Ahmedabad Banking Corporation 
Ld., is the title of a new bank started fo December last at 
Ahmedabad. The authorized capital of the Company is 
Rs. 2 lakhs divided into shares of Rs. 10 each. The bank 
bas opened branches at many important towns in India. 

17. The academy of Fine Arts is the name of an institu· 
tion started in Vidyarambhai's Wadi, Thukordwar Road, 
Bombay under the auspices of a society of prominent Ind1ao 

· artists of Bombay, and under the guidance of Mr. S. R. 
Harpanhalli. It affords every facility to new as well as ad vane· 

F 
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ed students pursuing their studies in the highest branches of 
painting, drawing, sculpture &c.· The Institute is divided 
into two classes, the senior and the junior. 

18. An Agricultural Exhibition and cattle show was held 
at Panwel in December 1910. Tbis Exhibition was the third of 
its kind held in connection with the annual religious fair, a~d 
under the auspices of the. local agricultural association estab· 
lished in 1908. The number of agricultural· exhibits and 
cattle collected for this show was much larger than iu· any pre' 
vious year. There were about 800 samples of rice alone out 
of nearly 1,000 ·Exhibits of agricultural products. The Forest 
department had also co-operated in the organization of this 
show b:)l sending various kinds of forest products. 

19; There was also machinery at the Panwel Exhibition 
foi' extraction of plantain fibre, reeling ·Endi Silk etc. De• 
monstration of ploughs of improved type and other agricul' 
tural machines formed an important · feature. Papers on 
agricultural subjects were read by ·Mr. ·G. K. Kelkar and 
others of the agricultural department. · · 

20. · An Agricultural Exhibition was held at Sholapur in 
January last. It was opened by the Collector of the District, 
and an inaugural address was delivered by Mr. G. F. Kea
tinge, Director of Agriculture, Bombay Presidency which was 
full of useful information to practical agriculturists. Papers 
on co;operative credit work, ·cattle diseases, cattle rearing and 
management, and other kindred subjects were read. There 
was a large collection of agricultural products, implements 
and machinery with practical demonstrations. The water find
er belonging to the Bombay agricultural department was spe' 
cially sent by Dr. Mann, the Principal of the Poona Agri
;;ultural Colle~e and was kept on view. 

21. Cattle shows and Agricultural Exhibitions were held 
also at the following places in the Bombay Presidency during 
the year:·-

(1) Belgaum 
(2) Virangon and Sanand in GuJarat 



. (3) Shirbatti. 
(4) Hoskaratti (cattle fair). 
(5) Jat (Cattle fair). 
(6) Cbinchli (Cattle fair) Kolkapur Slate. 
(7) Parner. 
(8) Vassoli near pen (Colaba District). 

22. The ~gricultural association of Ahmednagar organized 
a series of popular lectures in Marathi, for the purpose of 
explaining to the farmers in a simple language their duties to 
themselves, and to !be State and for giving to them a few 
practical hints on farming and kindred matters. 

28. The New Power Station of the Bombay Tramways 
and El8clric Supply Co., occupies a prominent place among 
the electric installations started in this country. This station 
is situated between the city of Bombay on the South and the 
industrial area of the island on the North. To provide 
against the deficiency of water supply, Kassara Basin bas been 
deepened thatit may form a permanent reservoir of about 6 
million gallons. 

24. At every annual session of the Indian Industrial Con· 
ference, a resolution is passed emphasising the importance of 
Commercial education and exhorting the Indian Universities 
to create faculties of commerce and institute degrees in com· 
merce. It is, therefore, very gratifying to the Conference, 
that a Memorial, was addressed recently by the Chairman of 
the Indian Merchants' Chamber and Bureau, Bombay, to the 
Registrar of the Bombay University requesting the authorities 
to introduce a commercial course for the acquisition of train· 
ing in higher branches of commerce and also to establish a 
faculty of commerce. 

25. A Company undet the title of "Hind Lights" ia 
started at Bombay [or the manufacture of Lamps, burners and 
other lamp accessories. 

26. " Arab steamers" is the name of a new Navigation 
Company floated at Bombay with a nominal capital of 10 Iakbs. 



27. Union Hosiery and Manufacturing Co., bas beell 
established at Bo!"bay with a capital of 2~ lakhs. 

28. lnolian Finance Corporation, ·has been formed at 
Bombay with 5 lakhs as nominal captial. 

29. Bombay Cattle breeding and Milk Supply Co., is 
organized at Bombay for breeding cattle and supplying milk. 

SO. The Pioneer Bank is the name of a new bank open
ed at Bombay, with a nominal capital of 50 lakbs. 

MADRAS 

81. Lace making industry is progressing very steadily in 
Dummagudem under the supervision of Mr. Cain. The sales of 
lace manufactured by the local Christian ladies amounted to 
about Rs. 80000 a month, and the effect of this industry bas 
been reported io be very wholesome, as it provides work to 
the unemployed women of the town and teaches the habits 
of thrift and industry. 

82. An Industrial Conference was held in June last at 
Vizagapatam under the Presidentsbip of Mr. V. Jogiab of 
Berbampore, who delivered a very able and informing address 
in the course of which Mr. Jogiabadvocatedamong otherthings 
the necessity of placing men of integrity and business capa
cities at the helm of new industrial concerns, before trying 
to win the faith of investors, who have lost confidence in new 
schemes, owing to the failures of so many companies, and of 
starting central banks fed by a number of District and Urban 
Banks. 

SS. Two new mills called the "Kaleeshwaree Mills," and 
"The Mall Mills," the first a spinning and the latter a weaving 
concern have been opened in the Coimbatore District. 

84. Cbennai Shri Rama Janopkara Nidbi has been 
opened at Madras with a nominal capital of about 4 lakhs. 

· So. Madras B. B. B. Brewery Company is the name of a 
brewery concern lately started at Madras with a capital of 2~ 
lakhs. 

86. Shri Chittambara Vinayakar Mills have lately been 
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Organized at Madras with a capital ol 7 lakbs for spinning 
and weaving cotton. 

87. Godaveri Pencil Company has been established at 
Cocanada for the manufacture of Pencils. It starts its work 
with a capital of Rs. 25,000. 

BENGAL 

38. On the 15th April las~ the Executive Committee of 
the association fer the advancement of Scientific and Industrial 
Education of I~dians, gave a party to 48 students going 
abroad with the scholarships of the institution. Of these 
students 25 were sent to England, 18 to America, 8 lo Japan, 
and 2 to Germany. Sixty-four youths who had previous
ly gone abroad with the scholarships of this institution have 
come back and are usefully occupied. 

89. Babu Krishna Kumar Mitter, a well-known Rais and 
managing agent of the Ganesh cloth mills, has taken up the 
idea of the foundation of a Swadeshi museum for the co!lec· 
tion of each and every product of Indian indigenous art and 
industry. An Industrial Directory in English, Bengali and 
Hindi devoted to trade and Commerce of India, a bank and 
a manufacturer's association will be started by this new orga· 
nisation. 

40. There has been lately a rush for Mica mining in the 
Hazaribagh District of Bengal and especially in the Kodirma 
reserve forest, and several prospecting licenses and mining 
bases have recently been granted by the local Government, 

41. The Bengal Silk Committee proposes with the ap· 
pro val of the local Government to employ a European expert 
to carry out experiments in hybridising on modern scientific 
principles. The Committee intends to undertake a thorough 
trial during the next five years. 

42. On the 7th August last, a Swadeshi Mela or Exhibi· 
tion of pure indigenous articles was organised at Calcutta. There 
were about 125 stalls displaying various articles including 
Murshidabad and Benares silk, mill and hand-loom cloths, 
dhoties, sarees, boots, pottery ware, scientific apparatus, 



Surgical instruments, cutlery, cigarettes. Chemical manufac
tures including inks, boot-polishes, soaps, etc. over 122 differ
ent varieties ~of articles of Swadesbi industry and art had 
been sent in for E1<hibition. 

43. The name of Professor J. C. Bose of the Presidency 
College, Calcutta is sufficiently known all over India, although 
his researches may not come strictly within the purview of the 
so-called industrial activity of the country, yet it would be a 
sheer injustice, if ,his fresh triumphs in the domain of higher 
science were to escape the attention of an organization like 
the Industrial Conference, which hails the advance of applied 
and pure science in any part of India. Mr. Bo•e bas lately 
been carrying on researches in plant. life and modes of its 

·activities and with the help of clever Indian artisans, has 
devised instruments of such precision and delicacy that a plant 
left inside the cover of the recorder to be periodically excited, 
will write out the story of its own life, in its own script 

44. The Callianjee Cotton Mill in the name of a new 
weaving factory started at Serampore for the manufacture of 
grey (colored bordered) dhoties. The plant is fitted for the 
present with 204 looms. 

45. The Calcutta Dairy Farm, Ld., is the name of a new 
Bengalee venture started at 30, Harrison Road. The Company 
starts with a capital of Rs. 1\0,000 divided into 5,000 shares of 
Rs. 10 each. The object of the Company is to supply Calcutta 
with pure milk, ghee, butter, etc. 

46. Bangiya Inland Steam Navigation and Trading Com
pany is the name of a Navigation concern· registered at Cal
cutta, with a nominal capital of one lakh. 

47. To conduct life assurance business, the Capital Assur
ance Company has been formed at Calcutta with a cavital 
of 10 lakhs. 

48. Empire Flour Mills Co., has been formed at Calcutta 
with a capital of about -! lakhs of r"pees. 

49. Bank of Behar is the name of a new bank floated in 
Bengal with a capital of S lakhs. 
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50. · With the object of planting and manufacturing 
rubber and tea, Chulsa (Selangor) Rubber Company is formed 
at Calcutta. 

51. Pothohar Soap Company has been projected at Gujai· 
khan in Bengal for the manufacture of soaps, candles, etc. 

52. Star of India Insurance Co. of Bengal will be started 
with a capital of 10 lakhs to carry on Life Insurance business. 

53. To manufacture tiles, bricks and other pottery articles, 
Pottery and Stoneware Co., has been projected in Bengal. 

54. Eagle Foundry Company is the title of a new concern 
opened for the manufacture and sale of castings. 

EASTERN BENGAL AND ASSAM. 

55. For carrying on Insurance, banking and money lend· 
ing business, the Mahaluxmi Provident and Banking Company 
has been started at Chittagong with a capital of 6 lakhs. 

56. The cultivation and manufacture of tea are the 
objects of the all India Tea and Trading Company formed at 
Sylhet with a capital of 10 lakhs of rupees . 

. 1>1. Model Assurance and Banking Company is started at 
Chittagong for Banking and money lending business. 

58. Koringanj Loan Banking and Agency is formed at 
Sylhet for banking and money lending business. 

59. Bengal Duars Bank is the name of a new Bank which 
is opened at Jalpaiguri with a nominal capital of 2 lakhs. 

60. Pabna Sranta Silphi Hosiery and Banking Company 
has been started at Pabna with a capital of a lakh of rupees. 

PUNJAB, 

61. Experimental silk worm rearings are being tried at 
various parts of the Punjab. Shaik Ghulam Sadiq is continu· 
ing his endeavour to-establish the industry in Gurdaspur, and 
has put up a filature at Amritsar. The Salvation Army 
authorities are endeavouring to utilize the mulbery trees at 
Changa Manga and are also making trials at Dorabar. 
Demonstrations ai'e also being held in Sirhind and Jhelum 

Districts. 
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62. Popular Assurance Provident Fund and Amritsar 
Mutual Relief Fund are the names of two insurance companies 
started with a capital of one lakh each at Rawulpindi and 
Amritsar respectively. 

68. Jullundur B~nk has newly been formed at Jullundur 
for banking business. 

64. Edward Soap Manufacturing Co. has been started at 
Pind Dadan Khan for making soaps of different varieties. 

65. For starting a workshop and developing industries, a 
new company under the title of "Agricultural and Commercial 
Works" has been formed at Amritsar with a capital of one 
lakb of rupees. 

66. For the manufacture of Sporting goods, Co-operative 
sport works have been started at Sialkot. 

67. Karnal Rubber Company,Karnal is the name of a con
cern organised for planting rubber and dealing in Guttapercha 
and other substances. 

68. Mutual Banking and Assurance is the name of a new 
Company which starts its wotk at Lahore for life assurance 
and banking business. 

69. With a nominal capital of two lakhs of rupees a new 
concern called the Amritsar Sugar works is started for the 
manufacture of sugar. 

70. Punjab Glass works have been opened at Lahore 
with a capital of 2 lakhs. 

71. 1'o carry on banking busmess, the Bank of Raj
putana and Punjab is formed at Ambala. 

72. Northern India Feeder Hail way Company is tb e 
name of a concern floated at Abhottabad with a capital of 50 
lakhs. 

78. Indian Exchange bank has been opened at Simla -
with a capital of 6 lakbs. 

UNITED PROVINCES, 

74. Dr. A. K. Coomaraswamy's prize of Rs. 250 for the best 
·essay on • 'Trade guilds in India" has been in part 11 warde<j 
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to Lala Mulrundi Lal of the Oxford and Cambridge Hostel, 
Allahabad. 

75. Mr. J.D. High, Mechanical Engineer-No. 21 Club 
Road, Allahabad, bas designed Chulas for burning coaL 
Their prices vary from Rs. 7 to Rs. SO. 

76. The Combined Poultry, Chrysanthemum and Bee show 
was held at Simla in November last. Although the show was 
a. first attempt it was a distinct success. The Poultry Exhibits 
were remarkably of a good quality and there was a keen com· 
petition. There are two large and thriving poultry farms in 
Simla conducted on sound principles and on business lines. 
There was an interesting collection of Bee keeping appliances, 
the uses of which were explained to the visitors. The local 
Government bas made an arrangement with two influential 
gentlemen for the preservation and improvement of the 
Montgomery breed of cows which is fast deteriorating and 
disappearing. 

77. From the annual Report for 1910-11 issued by the 
authorities of the "Free, Industrial, Technical and Arts National 
College," 8rindaban1 it appears that this technical school is 
doing excellent work This school was founded by Kunwar 
Mahendra Pratap Singh, son of the late Raja Har Narayan 
Singh a wealthy land-owner in the United Provinces who was 
created a trust yielding an annual income of Rs. 27,000 to be 
devoted solely to this institution which is entirely indepen· 
dent of Government control or aid. In this school instruction 
IS imparted in !be vernacular. Boys who are unable to read 
or write can ~lso learn a trade suitable to their circumstances. 
Carpentry, smithy, founding, turning, fitting, carpet-weaving 
and pottery are the principal arts taught here, It trains 
also sub·overseers and small contractors, who are completely 
ignorant, The school is thus useful even to sons of labo<•rers 
and other people who cannot join the expensive courses. 

78. For .ginning and manufacturing wool the G~nges 
Cotton and Flour Mills Company is started at Kankhal 
with a capital of Rs. 50,000. 

G 
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79. For making sugar, molasses and Gur a company has 
been organised at Basti, with a capital of Rs. 5 lakhs. 

80. Kanyakubja Mercantile Bank of India is the title of a 
new Bank opened at Cawnpore with a nominal capital 
of Rs. 10 lakhs. 

81. Through the untiring zeal and perseverance of the 
Honorable Pandit Madan Mohan Malaviya and Mrs, Besant, 
the projected scheme ior the foundation of the Hindu Uni· 
versity is assuming a definite shape .. 

The University will comprise the following Colleges:
(1) A Sanskrit College with a theological departmenl 
(2) A College of Arts and Literature. 
(.~) Do Science a11d Technology. 
( 4) Do Agriculture. · 
(5) Do Commerce. 
(6) Do Medicine ; and 
(7) Do Music and fine arts. 
The University thus propose• to make provision for the 

higher branches of technical and commercial education. 
82. At Allahabad two new banks are opened under the 

title of British India Bank with a nominal capital of 2§lakhs 
and United India Bank with 5 lakhs respectively. 

88. Manufacture of metal and metal goods is the object 
of Delhi metal works opened recently with a capital of one 
lakh of Rupees. 

CENTRAL PROVINCES, 

84. A proposalfor the formation of a Co-operative and 
Finant'e Bank in connection with the co·operative credit 
societies established throughout the Central Province• is 
under consideration. 

85. The old Nagpore Swadeshi mills which have recently 
beeo purchased by Messrs. Tata, Sons & Co., are to· be 
rebuilt, refurnished with new machinery to be driven by 
Electric power generated on the premises. The mill will 
consist of 80,000 ring spindles and 5QO looms driven throut:h· 
out by electricity, 
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. ' 86. For the supply of elechic light and power, the 
N agpore Electric Light and Power Company is formed at 
N agpur with a capital of 51 lakhs. 

87. Central Provinces Railways Company has been 
registered at Bombay with a nominal capital of 60 lakhs 
.for opening branch and feeder lines in the C. P. 

88. Berar Oil Works is the name of an oil extracting and 
refining factory established at Akola, through the exertions 

·of the Honourable Rao Bahadur Mudholkar and a few othe.· 
leading gentlemen of Berar. The colton seed oil manufac
tured by Ibis concern is almost colorless and is fit for use in 
culinary purposes. The boiled linseed oil, cotton seed oil, 
oil cakes and other products of this mill hnve been approved 
by Dr. H. H. Mann, the Agricultural Chemist to the Govern· 
men! of Bombay. 

BURMA 

89. A new Match Factory has been started at Khananny 
near Rangoon. The Hon'ble Lim Chin lsong who is the 
promoter of the concern is reported to have engaged the ser
vices of Mr. S.C. Evance, an expert who is reported to possess 
much European experience in the industry. 

90. The Burma Solid Fuel Co., Ld ., has been registered 
with a capital of £50,000 for manufacturing solirl oil fuel in 
Burma. The Indian oil syndicate which holds patent rights 

·in respect of a process lor the solidification of Crude Oils, 
Benzene !!'c. has been incorporated with this firm. 

91. A company is being formed in Lower Burma for the 
manufacture of plantain fibre with a capital of 5 lakhs of 
Rupees divided into 50,000 shares. The first factory has been 
started at Yanthelon in the Henzada District to be foUowed 
by other concerns of the same nature in plantain tracts, 

· 92. Mergui Brown Rubber Estates is the name of a big 
·concern floated at Rangoon, for tb e cultivation of para rub. 
· ber, with a nominal capital of 221 lakhs. 

98. lrawaddy Petroleum Oil Syndicate bas been 
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esiablished with a capital of 80 lakhs for working, developing 
and exploiting Oil bearing lands. 

94. For the purposes of exploring, mining fbt earth oil, 
minerals etc., in Burma a new company starts its operations 
at Minbti with a capital of 8 lakhs of Rupees; 

95. Burma Boring Company, Pajubue Petroleum Syndi· 
cate, and Moolla Oil Company have been lately started at 
Rangoon for prospecting mineral oils. 

96. With the object of carrying on gold dredging and 
olher metallurgical operations, Burma Gold Dredging Co., Ld., 
is' started at Rangoon with a capital of 10~ lakhs. 

97. A New Navigation Company under the title of Chinese 
Steamship Co., is formed at Rangoon with a capital of 28 lakhs. 

98. Mitra Biswas Insurance and Banking Corporation is 
organized in Bengal with a capital of 10 lakhs. 

99. A Dairy Company with the title of City of Calcutta 
Dairy Company is started at Calcutta with a capital of 
Rs. 50,000. 

100. Pathee Cheung Rubber Company is formed at 
Rangoon having for its object the cultivation of Rubber. 

101. Hermyingyi Mining Co., and Sham Uddin Oil 
Company are the names of two more concerns floated at 
Rangoon for prospecting, refining etc. of petroleum. 

MYSORE 

102. The Proprietors of the City General Agency have 
lately started an "Enterprise Bureau" for imparting lnstmction 
1o its members by po:~t or by personal tuition on several subjects 
·pertaining to industry, commerce or agency. The admission 
.lee is only Re. 1/- a month which includes a month's tuition. 
Further instructions are t.o be paid lor separately according 
to the. importance of the subject selected. 

108 .. A new scheme fo"r'horticultural experiments bas been 
.~tarteq in Bilaspur which is close to Bangalore. The pro
moters of the scheme have laid out an orchard and 

;·vine yard on modern scientific methods to conduct 
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experimenis in. gardening and the new Estate bids fair to 
give a "practical demonstration of the fact that ~eems to 
need so much reiteration that given a chance, India can give 
the colonies points almost all along the line." 

104. The work of the Bangalore-Chickballapur Railway 
is reported to be proceeding satisfactorily. His Highness the 
Maharaja of Mysore has given an impetus to the project by 
himself becoming a shareholder. The Directors have stiuted 
construction of this Railway. 

MALABAR 

105. For planting Tea and Rubber, Eddivanna Rubber 
and Tea Company is formed at Calicut. 

GWALIOR 

106. The Gwalio'r Chamber of Commerce consists of 60 
members and has been lately organize~ for expansion of com
merce of the State. There is no want of capital but experience 
in doing business that had checked the progress of Gwalior 
merchants in commercial matters. It is hoped the Chamber 
will greatly improve business prospects. 

PATIALA 

107. Sirdar Raja Babu, A.D.C. to H. H. the Maharaja of 
Patiala and the Superintendent Games Departmen~ bas 
contrived a very ingenious device " the automatic collision 
prevenier" to safeguard the life and property of the public. 
On the 4th Nov. last year, the inventor exhibited the model 
of his contrivance in full working order in the pre!ence of a 
large and distinguished gathering including His Hon. Sir 
Louis Dane, the Lt. Governor ot the Punjab and hundreds 
of European and Indian guests, to the full satisfaction of 
those present. The model was also worked before the 
Railway Conference, Simla, and deserves every success. 

BHAVNAGAR 

108. In May last, Sir M. M. Bhavnagaree, K.C.I.E., 
distributed medals to various exhibitors at the last E~hibiti'ln 



held at Bhavnagar under the auspices of the Agricultural 
and Industrial Association, and highly eulogised the asso
ciation for its services to the cause of industrial regeneration. 

KATHIAWAR 

109. An association has been formed in Kathiawar the 
object of which is to provide modern appliances, implements 
and tools to the agriculturists and to render them every other 
help Ior improvements in agriculture. 



APPENDIX A. 

INDIAN PATENTS. 

APPLICATIONS FILED. 

Bhagwan Das, of Ballia, U. P., for a stove for cooking in 
Indian fashion. 

Krishna Chandra Dass, of Calcutta, for electrical resist
ance film for the purpose of regulator, stove, heating fable, 
resistance board, &c. 

Munshi Khairdin1 of Nor Mahall, Punjab, for a pump for 
lifting water. 

Mir Nazir Ahmad, of Chak, Sargedha, for a ploughing 
machine. 

Upendra Nath Das, of Calcutta, for an automatic hinge 
which can be used as a spring bead j?int hinge and a spring 
butt hinge by the different position of spring. 

Dulal Chandra Barooah, of Lakhimpur, for stone con
crete well rings. 

Gozendra Nath Barooah, of Lakhimpur, for an improv
ed method or methods of controlling automatically stabilis." 
ing plane, ailrons or the like in aeroplane and the like. 

Kharak Singh, ol Lyallpur1 for a water lift. 
Furdoonjee Dorabjee Pudumjee, of Poona, for an im

proved method ~nd apparatus for recording sound applicable 
particularly to gramophone records. 

Fuzul Ahmed, of Gujrat, Punjab, for improvement in 
water lift double acting piston pump. 

Rao Sahib Pandit Matadin Sukul, of Rajasbahi, fe-r im
proved system of boring operations for testing for water 
supply. 

Keshao K Apte, of Serampore, for chula. 
Karam Sittgh and Son, of Maymyo, Burma, lor g:llvani"" 

ed night soil bucket, 



Mohi Nath Para I, Howrah, for moulds for moulding cook· 
ing pans of sizes from cast iron or other metals. 

Alishaik Bidree, of Sholapur, for improvements in wharp· 
ing machine and leasing mechanism. 

Kharak Singh, of Lyallpur, Punjab, for flour grinding 

machine. . . 
Rameshur Nath Sahai, of Moradabad, for improved fly 

shuttl~ loom, .. 
J. L. Motha, of Tuticorin, for an improved. fibre decorat• 

ing machine. 
P. Kehr, of Calcutta, . for improvements in aerating 

machines for •od~ water bottles and the .like. • 
Hormasji M. Jaorawala, <>£ Jaora, for special adjustment 

of ele~trical safe guard cabins avoiding railway collisions 
within stations. 

S. S. B. Nail<er, Chulai, Madras, for li£ting water from 
wells and tanks and reservoirs, known as the automatic revers· 
ing water lilt. 

S. G. Nash, of Sabaya, Ranchi, for improvements in gland 
packing .. 

Brajendra Kumar Mandai, of Calcutta, for simple, cheap 
and easy mones of loading, unloading and other works of such 
nature by the aid of certain machineries, etc. . 

Ram Rattan Khullar, of Srinagar, for improvement on 
the well-known Indian exercise called " Dand ". 

N eha)chand D. Ad wani, and Piaralal B. Panjabi, both of 
Hyderabad, Sind, for wagon theft preventor. 

Gaya Prasad Bajpayee, of Cawnpore, for a new process of 
cooking cakes (rotees)etc., in an improved" angitthi o..- chula". 

Dinshawji Hirjibhoy Todiwalla, of Bombay, for improve· 
ments in Mills for grinding sugar. · 

Sardar Lahna Singh Sahib, of Rawalpindi, for the 
Rajput perpetual energy motor pump. 

Hukam Chand, of Lahore, for unlimited su~tion licight 
lilt and force pump. 

Ab mad Shah, of Delhi, for {lrote<.ting tht bottom of· tubs 
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(batlis) by means of a bra.•s band with a groove near the lower 
edge. 

Shiam Lall, of Agra, for snake catcher and killer. 
Madan Gopal, of Allahabad, for casting of household 

vessels in loose earlh or sand, of brass, copper and otl!er 
alloys aluminium; &c. , 

Pestonjee Cursetjee Mehta, of Bombay, for an improved 
fuel briquette. ' 

Eduljee Dassobhoy Tambholi, of Bombay, for a device 
for regulating the speed of spinning frames in starting up. 

Sayed Ahmed & Brolhers, of Poena, for cooking utensils • 
• N. B. Bhattacilarjee, oi Dacca, for Hy wheeled quick 

tiller. 
K. C. Das, of Calcutta, for automatic electric fan stopper. 
Mian Maula Bux, and C. Alls•.p, both of Rawalpindi, for 

improvement in flour, sugar or grain crushing stone mills. 
Munshi Betab, of Benares, for a silk and gold thread· 

muslin. 
Charu Chandra Ghosh, of Pusa, for doubling and twisting 

silk and other similar thread called the " Pusa combined 
doubling and twisting machine." 

Allibhoy Vallijee and Sons, of Mullan, for an improved 
Ice box. 

Hormusjee Khursbedji Bana, of Bombay, for an improved 
hydraulic pump. 

Harsha Nath Mukerjee, of Dacca lor a hydraulic candle 
stand. 

Ram Sarup Mistri, of Allahabad, for a pump for lifting 
water out of a well of any depth. 

SPECIFICATIONS; 

28th October 1910--Gulbaz Khan, Lalbaz Khan, of 
Hyderabad, Sind, for disposal of night soil and rubbish called 
the "Gulbaz Latrine Incinerator". 

16th November 1910--Theettalam Vellaiyachariar, 
Pachaiyappachariar, of Madras, for goldsmith's metal bar 
shaper. 

H 
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Hormusji K. Bana, of Bombay; for. an improved 
hydraulic pump. 

Hafeez Abdur Razack, of Cawnpore, for double puttee 
or tubular legging. 

K. A. Raghava Achary and K. A. Manicl'a Achary, of 
Madras, for a machine to draw out rough Battened copper 
(or any other metal) rods into various specific shapes of 
smooth and well defined curved and angular plates or Bat 
pieces or frames required for various goldsmiths, &:.c., uses 
such as being covered with gold plates and made into bangles. 

Dosabhoy M. Wadia, of Bombay, for improvem~Qts in 
cotton ring spinning frames. 

Abdulla Sharafudio, of Bombay, for improveme.l)ts in 
wor]dng hot air motor fans. 

Hari Bhao Lnpne, Karad, Sa tara, for a macb_i.M for 
shelling and cleaning ground-nuts. 

N. D, Hari Ram and Brother, of Rawalpindi, ~Qr the 
simplex patent latrine seat. 

Thakorlal N. Yajnik, of Baroda, for "pranaY.a :man• 
jusha" or the division of the Vedic syllable into eight parts 
by different arrangement of which characters of several 
languages are formed. 

J. L. Motha, of Tuticorin, for an improved fibr!l de
corating machine. 

Furdoonjee D. Pudumjee, of Poona, for an improved 
method and apparatus for recording sound applicable par
ticularly to gramophone records. 

Surendra Nath Das, of Howrah, for a pulley :f"'Wer 
bailing press with an improved follower. 

Dwarkanath Harischand Dighe, of Bombay, for irop,ove-
ments in incandescent kerosine lamps. . 

K. C. Dass, of Calcutta, for making a bicycle stabU! when 
not in motion to be called "The cycle stay". 

Alia Bux and Abdul Rahim, of Meerut, for oi!i.Qg j:ane 
juice squeezine mills. 



Chunnoo lall Jahory, of Calculta, for 'an improved ol 
secutir'ig jewels in settings of ornaments. 

S. G. Nash, of Ranchi, for improvement in gland packing. 
'fehemtan Baman Shaw of Bombay, for an improved key 

for regulating sluices, hydrants and underground stopcocks 
affixed to water pipes. 

Mobkun Singh & Sons, of Gujranwala1 tor harmonium. 
Perojshaw Burjorjee Godrej, of Bombay, for improve· 

ments in fire proof safes. 
The Arya Factory, Calcutta, for padlock. 
Kbarak Singh, of Lyallpur, Punjab, for lifting water from 

wells, &c. 

DESIGNS REGISTERED. 

Abdolabhoy Jooniabhoy Lallijee and Co., merchants of 
Calcutta, for a drill and spot pattern for textile. 

Jatindra Nath Mookerjee, of Hooghly, Bengal, for an · 
umbrella· holder for bicycles. 

Sham Narayan Srivastavya of Agra, lor sheet iron chula 
with fireplace, chimney and openings for cooking. 

Somer Chand Sham Lall Sadh, of Farrukhabad, for a 
design for printed textile goods for sprays of leaves and 
flowers with birds in the centre and border. 

Baola Natb Jotisb Ram, Dumraon, Shaliabad, for a silver 
armlet; known as Katni Bazoo. 



APPENDIX B 

JOINT STOCK COMPANIES 

N11mber and particulars of 'joint Stock Companies registered in each Province. in 
British India in ttvelve months with October 1911. 

Class and Name. ·1 Situation of ReJ!istered 
. Office. Object. 

I, BANKING, LOAN AND INSURANCE. 

(a) BANKING AND LOAN. 

1 Gaibandha Loan office ... Gaibandha E. B. and Assam l\{oney lending 
2 Swami Kariya Manlka Perumal · Dravia 

I Sahaya 
H Uddiyog Sahaik Company 
' :I<arachi Bank 
6 Sind Bank 
6 Trichinopoly City Bank 
7 Btidgemanganj Bank 
R BaHia People's Agricultural and 

B:mk 

••• Kadayanallur, Madras ••• ,Money lending 
••• Bijnor, United Provinces ••• Banking business 
••• Karachi, Bombay . ... Banking business 
••• Hyderabad (Sind), Bombay Banking, etc .. 
... Trichinopoly Madras , .. Banking, etc. 
••• Gorakhpur, U. Provinces ... Banking, etc. 

trading 
••• Ballia, U. Provinces · ••• Banking, etc. 

.... 

9 Jallundur Bank 
10 Chennai Sri Rama Janopakara Nldbl 
11 Mndaripur Bank 

· .... JuUundur, Punjab · ••• Banking and Comission Agency ... 
••. Madras ••• Money lending (mutual) 

12 Kanayakubja Mercantile Bank of India 
la :Sh:ikrlshna Agencj Company 

... 1\ladaripur, E. B, and Assam Banking and money lending 
••• Cawnpore, U. Provinces ••• Banking Do. 
... Ahmedabad, Bombay ••• Banking -Do. 

Nominal 
Capital. 

Rs. 

60,000 

80,000 
1,00,000 
5,00,000 

26,00,000 
49,996 

1,00,000 

20,000 
5,00,000 
4:,20,000 

20,000 
1o,oo,ooo 

60,000 

"' 0 



u Athur Saswatha Dravia Sekara Nidhi ••• Athur, Madras '''\Moneylending (mutual) 
J6 Nallattur Union Bank •.• Nallattur, Madras ,,, Do. 
16 Model Assurance and Banking Company •.• Chittagong, E. B. and Assam Banking, money lending etc. 
17 Bank of Behar ... Bengal ···\Banking 
18 British India Bank ••• Allahabad, U. Provinces ,,, Do. 
19 Hindu Bank ••• Tanjore, Madras ••• ' Do. 
20 l\ladukarai Jananukala Nidhi ••• Coimbatore, Madras ••• !Money lending (mutual) 
21 Vellore Panapatti Sri Mada Vara Nidhi ••. Vellore, Madras ,,,I Do 
i2 Hazaribagh f:Sank ••• Bengal ••• \Banking, etc., 
29 United Indian Bank ••• Allahabad, U. Provinces '''\ Do. 
!14 Kalavai Sri Kari Varada Naja Perumal 

Saswatha Dravia·Sahaya Nidhi •.• Kalavai, Madras ,,, Money lending (mutual) ••• 
25 Gopalganj Banking and TraUing Company Gopalganj, E. B. &: Asaam ... 

1

1carrying on banking and trading 
business 

26 Bundelkhand Bank ... Ternanganj, U. Provinces ... Banking, etc. 
27 Triplicane l\fadariya Saswatha Elanidhi ... Madras :,-_!Money lending (mutual) 
38 Alipur Duar Banking corporation ... Ja1paiguri, E. B. & Assam ... 1Banking and money lending 
!19 jotedar Banking and Trading Corporation... Do Do. 
so Korlmganj Loan Banking and Agency ... Sylhet, E.B. & Assam ... Banking, money lending & agency 
Sl Mutual Banking and Assurance ... Labore, Punjab ... Lire Insurance and banking ... 
32 Ootacamund Srikistna Vilasa Nidhi ••• Ootacamund, Madras ... Banking 
ss Bhatdi Loan Office Company ... Faridpur, E. B. & Assam •.• Money lending 
84 Baharpur Bank Do. Banking and trading 
85 Hen~al Duars Bank ••• alpaigurl E. B. & Assam ... Banking and money lending 
SR Bank of Rajputana and Punjab ... Ambala, Punjab ... Banking 
S7 Coronation BankingandAssuranccCompany Lahore, Punjab ... ~Banking and Insurance 
88 Indian Finance Corporation ... Bombay ... 1Banking 
89 1\:alikacbha Loan Company ... Tippera, E. B and Aaaam •• .IBanking and Insurance 
tO Indian Exchange Bank ... Simla, Punjab ... !Banking 
41 Pioneer Hank ••• Bombay ... I Banking 

I 

49,!195 
20,000 

9,00,000 
10,00,000 

2,60,000 
89,995 

1,00,000 
1,00,000 

20,000 
6,00,000 

89,960 

20,000 
20,000 
36,750 
60,000 
10,000 

1,00,000 
2,50,000 
1,00,000 

20,000 
20,000 

2,00,000 
2,00,000 
1,oo,ooo 
6,00,000 

10,000 
6.00,000 

60,00,000 

-

... ..... 



No.I Class and Name. 
Situation of Registered 

Office. Object. l Nominal 
Capital. 

. (b) INSURANCE. 

f2 Jrawati General busfness Company 

48 Popular Marriage Jt'und 

H \Mahalaxmi Provident and Banking Co. 

-16 co.operative Provident Fund . 

oi6 C:t pita I Assurance Company 
47 Popular Assurance Provident Fund 
4ls Amritsar Mutual Relie£ Fund 

49 Chattal Laksmi Life and Marriage In· 

... Lahore, Punjab ... Insurance banking and General 
Trading 

... To collect funds to pay Mem
bers on occasions of marriage ••• 

... Chitlagong, E. B. & Assam ••• Insurance banking and money 
· tending, etc. • •• 

."" Moltan, Punjab 

... Calcutta, Bengal ... Carrying on business of provi-

... Calcutta, Bengal 

... Rawal Pindi, Punjab 

... Amritsar, Punjab 

dent Company 
... Life Insurance 
... Life Insurance, etc • 
... Life and Marriage in !Iorance and· 

banking · 

surance Company ••• Chittagong, E. B. & Assam ••• Insurance 
fi(Y Bharat Sramajibi Mutual Benefit Fund .•• Chittagong, E.B & Assam ••• Insurance 
Iii Barba Bhanga Nababidhan Insurance 

Company ••• Chittagong, E.B. & Assam ••• Insurance 
02 Bengal Assurance Company ,,, Howrah, Btngal •.• Life Insurance 
58 India Provident Company ••• Bengal ••• Provident Fund 
54 Hindu Biwah Sahaik F110d . • •• Multan, Punjab ••• Collecting funds for marriages .•• 
55 Peoples Mutual Education Relief Society ••• Dera Ismailkhan, Punjab ••. Making provisions for education ... 
56 Hharal Bandhab Assurance Company ••• Silchar, E. B. & Assam ... Insurance 
lS7 Punjab Assurance and Mutual Benefit 

Society ... Hazra1 Punjab ... To collect funds {or payments to 
Members at marriages and deaths, 

... Peshawar, North West To insure lives and buildings etc ... 
·Frontier Province 

68 Coronation General Business Company 

G9 British Empire Aid A'3Sociation ... Assurance Jife 

Rs. 

1,00,000 

60,000 

5,00,000 

20,000 
10,00,000 
1,00,000 

1,00,000 

1,00,000 
20,000 

20,000 
25,000 
20,000 
20,000 
20,000 
50,000 

1,00,000 
1,00,000 

20,000 

<»· 
t<). 



60 Burma Mutual Benefit Society •~< Rangoon. Burma ••. General Insurance 
61 Loyalty Assurance Company ••• Chittagong, E.B. & Assam ... Do, 
62 Bharat Provident and Banking Company, .. Bengal ••• Insurance 
63 Star of India Insurance Company ... Do. Do. 
61 Upper India tnsurance and Banking Com-

pany ••• Benares, U.Provinces ... General Insurance and Banking 
GIS tndian National Benefit Society ••• Lahore, Punjab · ... Insurance 
GB National Sahaila Fund ... Peshawar, N. W, F. !Pro-· Do. 

vi nee 
67 Knmala Provident Fund ... Calcutta, Bengal ... LiCe Assurance .. . 
68 Mad ursa Mutual Benefit Society ... Chittagong, E. B. and Assam Carrying on Insurance Business .. . 
69 Eastern Bengal Radhakrista Benefit Society. Do. ... Do. 
70 Indian Death Bcneht and Marriage Endow-

ment Society ••• 
71 Banga Lakshmi Paraspara Sahujya Bhan-

der Comttany 
7!! llnivenal Assurance Company :::Bengal 
78 Victoria Life Insurance Company ... Bengal 
U General Hindu Provident Fund ... Lahore, Punjab 

Do. 

Do. 

76 Punjab Marriage and Life Assurance 
Company ... Muzaffargarb, Punjab 

7R Douba Assurance and Mutual Relief Fund. Jullunder, Punjab 

Do. 

Do. 
Do. 

... Do. 
•.• Making provision for familiet & 

dependents 
••. Carrying on insurance business 

Do. 
77 Co-operative Credit and Relief Society ••• Lahore, Punjab ... 
78 Hitashadhini Mutual Benefit Fund ••• Cbittagong( E. 8, & Assam. Fire, life 

Do. 

7D Fotehabad Samaboy BeeUJa Mandall 

80 Chittagong Provident Fund Company 
81 Rharat Shabajya Bhander 
83 Gajbarria Paraspara Sahajya Bhander 

Company 
88 Mitra Blsvas Insurance and Banking 

Corporation 

Do. 

Do. 
Do. 

Do 

Bengal 

and marriage inaur .. 
a nee 

••• Fire, life, marriage and marine 
insurance 

Do. 
Do. 

... Life, marriage and insurance etc. 

... Insurance and Banking 

18,00,0 
60,000 
50,000 

1,00,000 

1,00,000 
20,000 

1,00,000 

60,000 
10,000 
20,000 

20,000 

10,000 
Ch 1,00,000 ... 

20,000 

~0,000 
1,00,000 

10,000 
60,000 

·1o,ooo 

20,000 
6,000 

20,000 

10,000 

10,00,000 



Class and N~me. Situation of Registered 
office. 

Object. 

Sf Marriage and lJeath Bene6t Association · ••• Wazirabad, Punjab ... Marriage insurance 
86 Victoria Provident Fund ao• Chiltagong, E. B. & Assam. General insurance 
86 Jagannath Mutual Benefit Fund ... Oabna, E. B. & Assam ••• Life and marriage insurance 
87 British Empire Assurance Company ... Feringibazar, E. B. & Assam General insurance 
88 Moslem Sahaya Somitee ••• Sitakund, E. 8, & Assam ... Life insurance 
89 New India Insurance and Banking COm· 

pany ... Bengal 
90 PubJfc Educational Supporting Company ... Amritsar, Punjab 

91 Punjab Relief lo'und 
U2 Lahore General Business Company 

93 Paropkari General Business Company 
94 Hindu Musalman :Mutual Relief Fund 
90 Indian Marriage and Relief Fund 

and 

••• Gujarkhan, Punjab 
••• Lahore, Punjab 

... Pail, Punjab 

... 1\fuzffargarh, Punjab 
•• Lahore, Punjab 

... Do. 

... Life, marriage and educ.1.tion assu. 
ranee 

••• Do. 
••• Life, Marriage and Education 

Assurance 
Do 
Do 
Do 

96 Rawalpindi Co-operative Marriage 
Insurance Ic'und ••• Rawalpindi, Punjab Do 

· ••• Lahore, Punjab Do 97 Hindustan Business Company 
98 Frontier Shadi Fund ... Peshawar, N. W. F. Pro· To Distribute Contributions at 

vince ••• Marriages 
99 People's Relief Fond ... Banou, Do · ... To Distribute Contributions at 

Marriages and deaths 
100 Bbarat and Haluchistan Aid A&sociation ... Shikarpur, (Sind) Bomw Life and Fire Assurance 

101 co.operaUve Trading and 
Company. 

bay ••• 
Insurance· Silchar, E. B. and Assam ••• Carrying on Insurance and 

.... 

102 Sarbamangala Gourisunkar 
Company 

Insurance Chittagong, E. B, and 
Assam 

Benking, etc., 
Carrying on Life 

Insurance 
and Marriage ... 

Nominal 
Capital. 

Rs. 
1,00,000 

20,00() 
20,000 
20,000 
20,000 

1,00,000 

1,oo,ooO ·' 1,00,000 

20,000 "" 60,000 ""' 1,00,000 
20,000 

1,00,000 
20,000-

1,00,000 

-60,000 
20,000 

20,000 

20,000 



') Do 
Fund ... 

tOt National Assurance and Benefit Society ... Bengal ••. Life Insurance 

lOS Eastern Bengal Assurance and Provident \ Do 

105 East Co-operative Insurance Compay ... Calcutta, Bengal Do 
106 Crown Providen! Fund . , •• Bengal Do 

""" 107 Star of India ln!lurance Compnay ,.. Do ••• Do 

109 All India Provident Fund ... U. P. of Agra and Oudh ... General Insurance ... 
108 Industrial Agency" and Insurance Co. • .. \Salkia, Bengal ••. Life and General Agency 

110 Public Sahni Bu'Jiness Company ••• Pail, Punjab ... Making Provisions for Marriages, 
etc., 

111 Gujranwala Mutual Relief Fund ... Gujranwala, Punjab Do 
112 

1
sick Family Relief Fund ... Do ... Do 

US ~National Relief Corporation of India .. Sikarpur, (Sind) Bombay ... General Insurance 

II TRADING. 

(a) NAVIGATION, RAILWAYS AND 

TRA.MWA Ys Co-oPERATIVE As..c;ociATJONS. 

Bangiya Inland Steam Navigation and Trad-
Ing Company ... Calcutta, Bengal 

Central Provinces Railway Company ... Bombay 
••• Carries by land and water 
•.• Working railway 

114 

II~ 
116 
117 
118 

Chakurdharpur RailwayCo.operativeStores. Chakurdharpor, Bengal 
Arab Steamers ... Bombay 

... Selling wines, etc 

jessore Jhenldah Railway Company ... Calcutta, Bengal 

119 Guz.ernt Railway Company ... B(.\mbay 
120 Assam-Bengal Railway Co-operative Society Chittagong, E. B. 

121 Cc-operation Sport Works ... Sialkot, Punjab 

••• Navigation 
... Constructing a railway line bet. 

ween J essore and Jhenldah, etc. 
... Constructing railways ••• 

& Assam, Supplying goods to the A. B. Rail
way employees 

... Manufacturing, importing and ez. 
porting sporting goods 

25,ooo

l,oo,ooo· 
20,000 
10,000 

10,00,000 
20,000 
20,000 

60,000 
1,00,000. 

20,000 
20,000 

1,00,000 
60,00,000 

10,000 
10,00,000 

12,50,000 
60,00,000 

so,o.oo 
2,00,000 



·Class and Name. Situation of Registered 
office. · Object. 

122 Ahmedabad ID Arasparas Sahekari Ane Nava 
Dhirnari an4 General Store Supplying 
Company .... Ahmedabad, Bombay ... ::>applying Stores on c~·operative 

128 Chinese Steam Ship Company ·~· Rangoon, Burma 

124 North Indian Feeder Railways ••• Abotabad, N. W. 
vi nee 

Co..operative Land Improvement Society ••• Calcutta, Bengal 126 

principle ••• 
u. To acquire and work lhe S. Engine 

of Steamers 
F. Pro· 

... Constructing railways 

126 
121 

•.• Improving agricultural, horticul. 
tural and allied industries or. 
modern Scientific methods 

Oevi Annapurna Co-operative Society ••• Bombay ••. Starting Co-operative Stores 
Co-operative Business Company of India. Dera Ismail Khan, N. W. F. 

128 Popular General Business Company 
129 Empire Business Company 

180 Saramajibi Samavaya 
181 Punjab Traders Company 

IS2 Vaisya yyaparotejah Co. 
lSS Hind-Lights 

18~ Indo Arabian Trading Co. 

Province ••• Carrying on general trade and in-

Do. 
Do. 

surance 
Do. 
Do. 

••• General Traders 
.... Importers, Exporters and Commis

sion Agents 
Merchants and Commission Agents 
Manufacturers of lamps, burners 

etc. 
... Brokers and Agents 

I Nominal· 
capital. 

Ra. 

10,000 

28,10,000 

50,00,000 

1,00,000 
20,000 

10,00() 
10,000 
10,000 

1,00,000 

26,000 
1,00,000 

60,000 
2,00,001) 

"'" "'. 



1S5 Clat ke Industrial Works 
196 Industrial Development Company 

187 Calcutta Tanning Syndicate 

••• Poona, Bombay 
••. Sylhet, E. B. & Assam 

... Culcutta, Btngal 

... \:Manufacturing Stationery ••• 
••• Starting factories for manufactur • 

ing ivory lin 
••• Tanners, curers, dealers in hides 

and leather articles 
188 Berhampore L e a t h e r 

Company 
Manufaclut\ng Manufacturers, and dealers of 

~ •. Beneal ••• Jeather goods, hides 
139 
uo 

Ganesh Beopar C'ompany -. •• Beawar, Ajmer-Merwara ••• Trading 
supply 

.... 

t.oo,ooo 
20,000 

60,000 

1100,000 
2,00,000 

Tata Hydro-Electric P o w e r 
Company ••• Bombay ••• Supplying Electricity 2:,00,00,000 

HI 
142 
liS 
1H 

ombay Fishery Company 
Aspinwall and Company 
Badarpur Trading Company 
S. Dass and Company 

;. •• Bombay ••• Fishing etc. 
••• British Cochin, Madras ••• General Merchants 
... Sylhet, E. B. & Assam ... Dealing in Miscellaneous goods 
••• Calcutta, Bengal •.• Manufacturing and dealing in 

Motor Cars, etc. 
U15 Edward Soap Manufacturing Company ••• Pind Dadan Khan, (Jhelum) Manufacturing ~oap 

Punjab 
U6 Agricultural and Commerctal Works ... Amrltsar, Punjab :::Starting workshop and develop .. 

ing industries 
U7 Oldh1m Boller Fluid Company ... Bombay a.. Supplying the Oldham B o i I e r 

Fluid, Trading and Commission 
Agency 

148 
149 
150 

Molgnm Ginning and Trading Company ••. Mulguru, Bombay 
Wyndham Lloyd & Company ... Bombay 
Alliance Advertising Association ... Cawnpore, U. Provinces 

••• Trading and Commission Agerrcy 
Trading and Commission Agency 

••• Pritucrs, Publishers, Lithographers, 
etc. 

Ul Maida Swadcshi Bbandar ••• Maida, E. B. & Assam ••• Dep.ling in Miscellaneous goods 

151 

159 
15, 

made in India, 
Chittagong Motor Service & T r a d i n g Cbltlagong, E. B. & Assa.m. Running Motor cars for carrying 

Company ••• passengers and goods, 
C. Lazarus and Company ' ... Calcutta, Bengal ••• Decorators and Cabinet makers 
Chatterjee Furnishing Company ••• Calcutta, Bengal Do. 

2,00,000 
16,00,000 

20,000 

60,000 
t,oo,ooo 

1,00,000 

so.ooo 
26,000 
60,000 

1.oo,ooo 
20,000 

I ,00,000 
7,00,000 

u,ooo 



Class and Name. Situation of Registered I 
office. Object. 

165 Kshatriya Swakar Company ••• Azamgarh, U. Provinces 
168 Ford and MacDonald . Cawnpare, U. Pr.ovinces 
167 Punjab Lime Manufacturers Association ••• Rawalpindi, Punjab 
158 Union Hosiery and Manufacturing Com- · 

pany Bombay 
159 R. G. Baldock ••• Bombay 
160 Salkia Printing Works •.• Bengal 
161 Burma Charcoal Trading and Supply Com-

pany ••• Rangoon, Burma 
162 Bhaungach Trading Company ••• Shamsernagar F. B. and 

Assam 
163 T. B. Norton and sons ... Calcutta, Bengal 

164 Hindustan Art Trading Company 

166 Petroleum Products Company 
166 Punjab Glass Works 
167 Cherry Press 
168 Min Tien Kung Pao Company 

169 Burma Model Laundry 
170 Indian Dairy and Poultry Farm 
171 Tirtta Bazar 
172 Scientific Instrument Company 

178 Saraswati Trading Corporation 
174 Naghunatb Govind Dixit and Company 
.176 Glass and Commission Agency 

••• Bengal 

... Calcutta, Bengal 
••• Lahore, Punjab 
... Bengal 
... Rangoon, Burma 

••• Rangoon, Burma 
••• Calcutta, Bengal 
... Do. 

Allahabad, U. Provinces 

... annpur, U. Provinces 
••• Poona, Bombay 

Do. 

... Dealing In Gold and Silver 
••• Mctnufacturing bricks, tiles, etc. 

Manufacture of lime, cement etc 

Manufacturers, bleachers 
General traders 
Printers,Publishers, and Stationers 

Manufacturing and sellin~ charcoal 
General Trade 

Engineers, Plumbers, Contractors 
etc. 

Manufacturing and dealing in em-
broideries, Etc. 

Trading and Agency 
Manufacturing Glass Etc. 
Printing Publishing Etc • 
Printing and PobJishing Chinese 

newspapers, Etc. 
Washing and dyeing clothea 
Carrying on dairy business Etc. 
General Trade 
Manufactoring and dealing in 

Scientific Apparatus, Etc 
General Trade 
Traders 
Commission Agents 

Nominal 
Capital. 

Rs. 
50,000 
64,000 
50,000 

2, 60,000 
6,00,000 
1,00,000 

20,000 
15,000 

5,00,000 

25,000 
1,50,000 
2,00,000 
2,00,000 

20,000 
30,000 
BO,OOO 

B,20,000 

so,ooo 
60,000 
20,000 

2,00,000 

~-



176 
177 
'78 
179 
180 

South tndian Tobacco Company 
Muslim Commercial Union 
Burma Sanitary Steam Laundry 
Buddhist Corporation 
Dacca Electric Supply Company 

••• Madras 
... Do. 
••• Rangoon, Burma 
••• Do. 
... Culcutta, Bengal 

1\.lanufacturin~ Tobacco 
Import and Export Agents 

••• starting laundnt:s 
••• General trade and Agency 
••• Mechanical Engineers, Electri· 

cians, etc. 
181 

182 
ISS 
184 

Nagpur Electric Light and Power Company Nagpur, C. P. and Berar .-•• Electricians and suppliers of elec· 
tric light and power 

Clubwalla and Cnmpany ... Bombay ... rrading in Machines, etc. 
Mercantile Trading Agency ... Ahmed.tbad, Bombay ••• General Trade 
Dhnrapuram Hindu Trading Company ... Dbarapuram, Madras ... General Trade Manufacturing 

185 Aryan Trading and Insurance Company ... Silchar, E. B. and Assam 
1~6 City of Culcutta Dairy Company ... Culcutta, Bengal 
lS7 Kandi Conveyance Company ... Murshidabad, Bengal 
188 \Delhi \letal Works ••• Delhi, Punjab 

189 Pothohar Soap Company •.• Gujarkhan, Bengal 
190 (.;ommercial Tradin2 Company ... Bombay 
191 Uharat Mutual Aid Association ... Sukkur, Bombay 
l9:J Shamsi and Company ... 1\foradpore, Bengal 
l\HJ liengal Company ... Culcutta 
l!J.I Sher·i·Punjab Soap Company ••• GujranwaJia, Punja.b 
]95 Bomay Cattle Bree<hng and Milk Supply 

I Company ... Bombay 
l9R :\Iercantile Assodation Company ... Ahmedabad 1 Bombay 
1£17 ,Sahit!r•a Prachar Samiti ... Culcutta, Bengal 
198 Pabna Srantu Silpi Hosiery and Banking 

Company ... Pabna, It B. and A!'s:am 
· 199 Pottery and Stone \Vare Company ... Bengal 

200 Co-operative Union of India ••• Culcutta, Bengal 
5101 Bengal t..::mdle Company ... Calcutta, Bengal 

Soaps etc. 
••• Printing and Publishing etc. 
... Dairy business 
••. Supplying conveyances on hire ... 
••• \Ianufacturing metal & metal goods 

... Manufacturing soaps, candles, etc. 

... General Trading ... 
... General Trading 
... Drarers, tailors and out fitters 
... General 'traders and Agents 
... Manufacturing soap, etc. 

... Breading cattle & supplying rni11r 

... Commission Agents ... 

... Printers and Publishers, etc. 

... Manufacturing hosiery, etc. 

... Manufacturing tiles, bricks, etc., ••• 

... General Traders 

... Manufacturing candle, 
ciear, etc. 

soaps. 

6,00,000 
1,00,000 

80,000 
1,00,000 

6,00,000 

6,50,000 
1,00,000 

50,000 

15,000 
10,00,000 

50,000 
10,000 

1,00,000 .,. 
1,00.000 

.., 
nO,OOO 
50,000 
50,000 
60,000 

2,00,000 

9,50,000 
1,00,000 

20,000 

I,oo,ooo 
1,00,000 
1,00,000 

20,000 



Class and Name. 
Si1uation of Registered 

Office. 

202 Eagle Foundry Company Bengal 
Calcutta, Bengal 203 MelropoJitan Engineering Company 

~04 Reliance Medical Store Do. 
Cawnpore, U. Provinces 
Karachi, Bombay 
Bombay 

;l05 Hide and ~km House 
206 Karachi Supply 
201 Foreign India Agency 

Cocanada, l\fadra'> 208 Godavari Penal Company 

209 

210 

211 
212 
213 
2U 
215 
216 
217 

Ill. MILLS AND PRESSES. 

(a) COTTON AND JUTE SCREWS AND 
PRESSES FLOUR, ¥ILLS. 

Bansilal Gungaram, Cotton ginning Pressing 
and Indu&trial Manufacturing Company. Nandgaon, Bombay 

Kalyan Revival Mills ••• Kalya.n, Bombay 

Tribhowancias Ginning Company Viramgaum, Bombay 
Prabhokar Ginning Factory ... Beawar1 Merwara 
Empire Flour Mills Company ... Calcutta, Bengal 
Hooghly Flour Mills Company ... Calcutta, Bengal 
Himala..ya Ginnin2 and Trading Company. Ambala, Punjab 
Calcutta City Flour Mills Company ... Bengal 
Islam Silk Manufacturing Company ... Bombay 

Sri Chittambara Vinayakar Mills ... Madras 

Object. 

Manufcature and sale of castings 
Engineers and contractors 
Trading in medicines, etc. 
Dealing in hides and skins etc. 
General Traders 

Do • 
Manufacturing Pencils etc. 

... Ginning and pressing Cotton 
••• Spinning and Manufacturing Cot

ton, etc. 
... Ginning Cotton and Selling Fibres. 

Ginning Cotton etc ... 
Manufacturing Flour, etc. • •• 
Manufacturing Flour, etc. • .. 

•.• Ginning and bailing Cotton, etc ... . 
Manufacturing Flour, rice, etc. .. . 

· Silk, fibres etc. • .. 
••• Spinning and Weaving Cotton ••• 218 

219 Ganges Cotton and Flour Mills Company .: .. jKankhal, U. P. of 
. Oudh 

••• /Spinning, Weaving manufacturing 

Agra and ~inning and manufacturing wool,\ 
... etc. • •• 

Nominal 
Capital. 

Rs. 
1,00,000 
2,00,000 
1,00,000 
1,oo,ooo 
1,00,000 
2,00,000 

26,000 

1,00,000 

1,00.000 
71,000 
64,000 

,.oo,ooo 
7,00,000 

60,000 
4,00,000 

75,000 
7,00,000 

60.000 

... 
0 



. 
220 \Kuhah' Colton Ginning and Press Factory Debai, U. P, of Agra and Ginning and manufacturing wool 

Company Oudh etc. 

221 Bijarur Merchants' Pressing and Ginning Bijapur, Bombay •• Ginning and prest~ing Cotton etc ••• 
Company 

222 Zamindar Ginning Company ... Bhalwal, Punjab ••• Ginning, cleaning pressing manu .. 
facturin~ Cotton, etc. 

22S Sri Ramo.r Ginning Factory ••• Athipalayam, Madras ... Ginning Colton etc. 

ib) RICK MILLs. 
224 Baniyachang Rice Mills Company. 

225 Oadar Rice Oil Mills Company. 
226 Laks~ml Nrusimhll Gin and Rice Factory 

IV. TEA AND OTHER PLANTING 
COMPANIES. 

(a) TBA. 

!27 Bal1acherra Tea Company 

S28 All India Tea and Trading Company 

229 Neptune Estates 

tSO GHiapukri Tea and Seed Company 

281 Diana Tea Company 

292 \Dhtklapara Tea Company 

299 Do~aba~h Tea Company 

Baniayachiang, E. B. 
Assam. 

Callcut, Madras 
Guntur, Madras 

and Manufacturing rice, planting, Trad .. 
ing etc. 

• .• Calculta, Bengal 

... ISylhct, E. B, and Assam 

••• Calcutta, Rengal 

Millin~ rice, etc 
Milling rice and Ginning cotton, 

etc. 

••. Cu1tivators and manufacturers of 
Tea etc. 

••• Culth·ation and manufacture of 
Tea etc. 

••• Cultivating and manufacturing 
Tea etc. • •• 

••• Calcutta, Bengal ••• Cultivators and manuracturers o 
. . Tea etc. • •• 

•.• Jalpa1g1rl, E. B. and Assam. Cultivatir•g and manufacturing 
Te:. and Coffee 

••• alpaigiri, E. B. and Assam. Planting Tea and Coffee 

••• Calcutla, BenJ;!al Do 

1,25,00()-

96,000 

8,00,000 
20,000 

1,00,000 
1,00,000 

66,000 

2,00,000 

10,00,000 

60,000 

1,80,000 

1,26,000 
1,25,000 

1,60,00(). 

~· .... 



·:.:N.:.'o..!,,Lc::.:· ____ c_l•_•_•_•_n_d_N_•_m_•_· -----'!~:-5-it_••_t_io_n of Registered office. 
Object, 

<' (b) 0THER9, 

284: Mergui Btown Rubber Estates 
235 Chulsa (Selangor) Rubber Company 

286 Karnal Rubber Company 

••• Rangoon, Burma 
•.• Calcutta, Bengal 

••• Karnal, Punjab 

297 
288 

Ed'divanna Rubber and Tea Company •••. Calicut, Madras 
Pathee choung Rubber Company ••• ~Rangoon, Burma 

V, MINING AND QUARRYING ASSOCIA-
TIONS, . , 

(a) CoAL, 

239 Burma Coal Company ••• Rangoon, Burma 

240 Khiroda Coal Company ••• Bengal 
241 Satvis Coal Company ••• Calcutta, Bengal 

(b) GoLD. 

242 Egari (Tavoy} Mining Company • •. Rangoon, Burma 

249 Burma Gold Dredging Company ••• Rangoon, Burma 

• 

••• Cultivaling Para rubber etc. 
••• Planting and Manuracturing rub· 
. ber, Tea, copper, etc ... 

... Planting rubber and dealing in 
Guttaparcha & other subslances . 

••• Planting Tea and Rubber etc. 
••. Cultivation of Rubber 

••. Carrying on business of colliery 
pr.oprietors, coke manufacturers, 
m1ners etc., ... ,. 

••• Coal mining ••• 
... Carrying on coal business 

... Exploring,prospecting for gold mi· 
nerals and precious stones ••• 

... Carrying on business of gold dred
ging & other metallurgical oper
ations,etc. 

I 
Nominal• 
Capital. 

Rs, 
22,60,000~ . 

7,50,000 •. 

2,00,000.: 
8,75,000 •• 
8,80,080 

2,50,000• 
60,000 

2,00,000· 

60,000-

10,60,001)--

..,. .... 



2H 

216 

·au 

U7 

2.8 

U9 

950 

251 

25ll 

258 
25. 
2fifi 

I<) OTHERS. 

• ..\Calcutta, Bengal Hisra Stone Lime Company 

Ira waddy Petroleum Oil Syndicate ... Rangoon, Burma 

Minbu Mansat Company ... Minbu, Burma 

Burma Boring Company ... Rangoon, Burma 

Punjabue Petroleum Syndicate Do. 

Moolla Oil Company Do. 

H crmyln Gyi Mining Company ••• Rangoon, Burma 

Shamuddln Oil Company Do. 

Bilaspur Lime and Stone Company •.• Calcutta, Bengal 

Saray1 Stone Lime Company •••. Do. 
Bawnin Mines Syndicate ···!Rangoon, Burma 
Upper Burma Mineral Prospecting 

Syndicate ••• ,Saguing, Burma 

5156 I ndla and Burma Khedah Company .,)Chiltagong, Burma 
357 Vadhe:~waram and Kolanukonda 11ft Irri-

gation Company ••• Vadheswaram, Madras 

!58 Magwe Oil Company •.• Rangoon, Burma 

• •• l\lanufacturing lime and dealing 
in stone, cement, etc., -••• 

••• Working, developing and exploi
ting oil bearing lands· 

••• Exploring mining for earth oil, 
minerals, etc. • •• 

••• Boring for oil and prospecting for 
other minerals, etc. 

... Mining for mineral oil and other 
products · ••• 

• •• Mining for mineral oU and refining 
oiJ, etc. • •• 

, .. Mining and dealing in minerals 
and orea, etc. • •• 

... Prospecting, re6ning and dealing 
in Petroleum, etc . 

... Manu£acturing lime, coke, etc. & 
dealing in stone 

••• Do 
uo Mining, Smelting, etc. 

••• Prospecting, developing property 
for minerals ••• 

... Carrying on Khedah operations ••• 

••• Constructing irrigation channels 
for waterinJ: fields from the 
Klstna canal 

.,. Mining, refining and dealing in 
Petroleum oil 

4,00,000 

8,00,000 

a,oo,ooo 
2,00,000 

8,00,000 

45,00,000 

o,oo,ooo 
~ 

15,00,000 

1,00,000 
1,60,000 
1,00,000 

50,000 
30,000 

22,950 

16,00,000 



No., Class and Name. Jsitualion of Registered office: Object. 

·I 
Nominal 
Capital. 

, .• /Theatrical performances 
Rs . 

269 Star rheatre ••• Calculta, Bengal ... 2 ,oo,ooo 

VI. SUGAR AND ICE MANUFAC· I . 
TURING COMPANIES, BREWERIES 

AND OTHEilS. 

260 Batsi Sugar Works. • •• Batsi, U. Provinces. • •• Manufacturing Sugar molasses 
Sugar etc. ... 6,00,000 

261 Madras B. B. B. Brewery Company ... Madras. ••• Brewers and distillers etc. ... .2,60,000 
262 Amritsar Sugar Works ... Amrilsar, Punjab ••• Manufacturing Sugar ... 2,00,000 
263 Siddly Ice Manufacturing Company ... Bombay ••• Manufacturing Ice etc, ... 2,60,000 
261 Madras Nursing Home ... 1\ladras ... Establishing Nursing Home . .. 1,oo,ooo 
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