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Industries.—

Survey of the oil-pressing industry in
the Bombay Presidency.

No. 10462.
GENE.RAL DEPARTMENT.

Bombay Castle, 28th December, 1914.

RESOLUTION oF GOVERNMENT.

In their Resolutien No. 4518, dated the 12th July, 1912, Government
decided to institute a survey of the oil-pressing industry of the Bombay
Presidency on the lines laid down in connexion with the surveys already
undertaken of the handloom weaving and leather industries. They accordingly
selected for the purpose Mr. Yeshvant Ganesh Pandit, who has had considerable
experience of this industry both in the United States of America and in India.

5. Mr. Pandit was employed for a term of six months with effect from the
1st October, 1912. He was asked to visit all the chief centres of the oil-pressing
industry in the Presidency inclusive of Sind, whether conducted in factories on an
extensive scale or carried on by the indigenous methods in vogue with the
country felis. He was also directed to make a thorough investigation of the
methods and conditions of the industry in both these aspects and to submit a
comprehensive report thereon. In dealing with the indigenous industry he was
desired to indicate the special difficulties with which it has to contend and the
practical measures which, in the light of his investigation, he would recommend
for its development and improvement. The eccnomic condition of the workers
was also to form a part of his enquiry, and information was desired regarding the
various kinds of oil-seeds employed in the industry, the nature, uses and
distribution of the products, the differences, if any, in the methods applied to the
treatment of the different kinds of oil-seeds, the extent to which mechanical power
is being used in connexion with the indigenous form of oil-mill and the possibility
of further development in this direction, and, generally, the lines of developmen't
which the indigenous industry may be expected to take and the extent to which
its operations can be supplemented. by factory methods. Finally, in connexion
with the large scale industry, a special subject of investigation was to be the
causes which had militatzd in the past against the successful establishment
in the Presidency of mills for the extraction of oil from cotton-seed.

Mr. Pandit has made an extensive tour throughout the - Presidency,
in the course of which he has visited all the principal centres and areas of the oil-
pressing industry and has collected much useful information bearing on the subject
of his investigation. The acknowledgments of Government are due to him for
the interesting and instructive report in which he has stated the results of his
survey of the industry and has presented his conclusions and the recommenda-
tions based thereupon. Although, for the most part, these recommendations
are not such as to afford to Government any basis of direct action or intervention,
but are rather of a nature to prove useful as a guide to persons directly
interested 1n the industry, Government consider that the Tabour which has been
expended on this investigation and the preparation of the report thereon will
have effected an object of the highest utility if the result is to attract the
serious attention of the capitalist in India to the wide field of development and the
great potentialities which await the establishment in this country of factories for
the extraction of oil equipped and organized on thoroughly sound modern lines.

Mr. Pandit’s conclusions with regard to the ossibilities of development in.
g P p

connexion with the extraction of oil from cotton-seed are of special interest, and
Government desire to commend them to the notice of all those who are interested
in the subject.

In his first chapter and by means of the statistical appendices thereto
Mr. Pandit draws attention to the extent to which Western India is a producer of
oil-seeds of various kinds, the total area under oil-seed crops in the Presidency in
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the year 1912 being nearly 4,00,000 acres. The rate of production, he has
ground for believing, is capable of yet further development by the adoption of more
scientific agricultural methods. The greater bulk, however, of the outturn of
this vast area of cultivation is exported to other countries, whereas the extensive
imports of vegetable oils from such countries, the value of which in 1912-13
amounted to nearly six lakhs, show that, if the necessary facilities were forth-
coming, large quantities of the seed could be utilized to great advantage for the
local manufacture of oil.

5. Chapter III of the report is devoted to an enumeration of the several kinds
of oil-seed crops produced in the Presidency and the local areas in which the
are respectively grown, and to a detailed statement of the products and by-
products of each kind of seed and the uses to which they are put.  Statistics are
also furnished with regard to the relative oil-producing qualities of the various
kinds of oil-seeds when grown in different localities.  The principal by-product is
oil-cake, and in this connexion the important fact is brought to light that, owin

| to prejudice and a mistaken notion as to the inferiority of its nutritive and fertiliz-
k ing properties, the oil-cake turned out by factories is universally rejected locally
| in favour of that produced by indigenous processes, and is consequently exported
| abroad to the extent of some 218,000 cwts. annually. Seeing how great the need
- of oil-cake is in an agricultural country such as” India, both as an article of
| consumption for cattle and for manuring purposes, the neglect to take an
| advantage locally of what is already a not inconsiderable, and will be steadil
expanding, source of supply, amounts to a serious economic error, which it is of
the utmost importance to rectify, all the more so as the rejection for local
consumption of one of the principal by-products of the seed must re-act unfavour-
ably on the general development of the oil-pressing industry in the country. [t is
contended that the comparatively low proportion of residual oil in thé fagtor
article does not in any degree detract from its efficacy for the purposes for
which it is required, since anything above 7 or 8 per cent. of oil in the cake is
superfluious and therefore wasted. Mr. Pandit suggests that the Agricultural
Department should make special efforts to‘overcome this local prejudice against
machine-made oil-cake by means of demonstrations on its model farms. He also
recommends the purchase and distribution to agriculturists of oil-cake b
agricultural co-operative societies. These recommendations will be considered by
the Agricultural Department.

6. Chapters 1V and V treat of the several methods in operation in the
Presidency for the extraction of oil from seed, and the different properties and
uses of the oils so extracted. These processes range from the indigenous ghanis
worked by animal power to the Jatest form of American * Expeller plant. It is
estimated that there are some 6,300 indigenous ghanis in use throughout the
Presidency, the average individual crushing capacity of which is 6o Ibs. per day
But an improved ghani rotated by an oil-engine is coming into fairly extensive
use, its present numerical ratio to the country ghani being estimated to be as one
to ten. The crushing capacity of this rotary power ghani is 500 lbs, per diem
but the heavy repair charges incidental to this machine bring up the workiné

expenses to a comparatively high figure, and it is doubtful whether its economical

superiority i1s such as to make it probable that it will encroach largely on the
field occupied by the indigenous article or maintain its ground in the face of the
advance of large scale machinery. The hydraulic presses now in actual use in
the Presidency, of which a descriptive enumeration is given in Chapter II of the
report, are estinated to be capable of a' total daily maximum output of 100 tons
of seed ciushed, whil: the corresponding figure for the * Expeller ” plants, which
are in operation in Bombay City and at Karachi, Ahmedabad, Surat, Bijapur,
Belgaum and Kolhapur, chiefly in connexion with sesamum and ground nut, is put
down at 25 tons per diem.  The total daily output of the ghanis, both indigenous
and improved, is roughly estimated at 155 tons, so that this crude process of
manpfacture still plays a predominant part in the industry as a whole.

7. A comparison is instituted between the several processes of oil extraction
in their economic aspect. Mr. Pandit calculates that on the average it costs the
fely working an indigenous . ghani about -Rs. 24-12-0 to crush a ton of seed, a

proceeding which, moreover; occupies some 22 days, while the hydraulic plant will-

in a single day |deal with that, quantity at a cost of Rs. 15: The cost in the case

~

i
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_of the “Expeller” plant he reckons at only Rs. 8-9-0, though the factors on

which this calculation is based are not stated. The #e/'s countérbalancing
advantage over the factory owner lies in the fact that he has both his purchgsiflg
and his selling markets at his very door, ‘and that these marke;ts_ are practically
assured to him. He has, as a rule, no frelght, storage, deprecxatlop or advertis-
ing charges to pay, and he enjoys the certainty of being able to. dispose with a
mmimum of trouble and at remunerative rates .of t.he whole of his principal by-
product. Mr. Pandit is no doubt right in anticipating that even in areas of large
seed production the Zeli will hold his own wherever the conditions in regard to a
constant supply of labour, a steady .de_mand _for the produce of the factory, and
facilities for cheap transport are not distinctly in fa.\.zour of the factory. Presumably
instances of such centres are Ahmednagar, Bijapur and Hubli where, it is
reported, the Zelis are running as many as 40 to 50 ghanis in association,
exporting the oil to Bombay. In localities where_ oil-seed cultivation 1is compa-
ratively sparse or the means of transport are defective, the futt_lre o.f the indigenous
industry is assured for many years to come. At the same time it appears from
another passage of the report that the economic condition of the workers is,
generally speaking, far from satisfactory. Thg remuneration which by unremit-
ting toil and industry they are able to secure is insufficient, in presept-dgy cond}-
tions of high prices and inflated rents, to eqable them to maintain a fair
standard of living and to avoid becoming heavily involved in debt.

8. Mr. Pandit has written an instructive chapter dealing with the important
question of the extraction of oil from cotton-seed., In it he traces the individual
causes of the failure of the several attempts which have been made to establish
mills for the manufacture of cotton-seed oil in this Presidency. Causes which
were common to all, appear to have been insufficiently expert and enterprising
management, unsuitable plant of inadequate capacity, and inability to utilize to
the fullest advantage the numerous by-products. which the crushing of cotton-
seed gives out. The report describes in detail the products and by-products
derived from the seed and the industrial uses to which they can respectively be
put. In particular the oil, when gxtracted from seed in good condition and when
properly refined, is susceptible of a great variety of_ uses, one of the most
important of which is the manufacture of soap. India, like the United States, is
favourably placed in this respect, ngmgly, that she has her supply of cotton-seed
close at hand, so that the raw material is not exposed to that deterioration from
long storage or transport which is an obstacle to the production of the highest
grade edible oil, the manufacture of which in India would be a most profitable
achievement. Mr. Pandit makes a noteworthy suggestion in connexion with

‘this branch of the oil-pressing industry. He observes that the cotton ginning

factories are generally equipped with horse-power considerably in excess of their
normal requirements, and he suggests that, having the cotton-seed ready to hand,
the ginners should utilize this surplus power for running seed-crushing plant.

~ This would enable them to turn out considerable quantities of crude oil without

any appreciable addition to the running expenses of their mills. But for the
complete success of such an enterprise it is essential that central refinery works
on an adequate scale should be established close at hand, either by the formation
of associations of ginners on the lines of the Central Oil-seed Crushers’ Associa-
tions of America, or failing this, as a separate concern by some capitalist working
in co-operation with the ginners. Mr. Pandit points out that in America the
Associations referred to also undertake the work of a bureau of publicity for
advertising the merits of the products and by-products of the seeds crushed, and
place at the disposal of their members tank cars for the storage and transport of
crude and refined oil, thereby saving freight charges and loss by leakage and
absorption. Unquestionably, co-operation on these lines would admit of the

-establishment, on successful and profitable terms, of an industry which individual

effort, unless backed up by very large capital, could hardly hope to set going.

9. Mr. Pandit rightly deprecates the extent to which nitrogenous products

in the shape of oil-seeds i out of the country, but
the remedy proposed by him in the acknowledged absence of any probability of “an

~embargo being imposed on such exports, namely, the taxing, ostensibly for fiscal

but practically for protective purposes, of imports of oil, both crude and refined,

s not one upon which the Governor in Council is able to pronounce authoritatively.
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A proposal which appears to be of more immediate practical utility is that
municipalities should be encouraged to treat newly-established oil mills with special

consideration in the matter of local taxation and to provide them with good road

communications. These suggestions should be communicated to municipal bodies -
within whose local limits factories have been or are likely to be established. It is

evidently to their advantage that such enterprises should be encouraged and that

a nascent industry should be afforded such assistance and facilities as may be

possible with due regard to the other interests of the community. With reference

to the proposal that the railway companies shoul.d be approachegi with a view to -
the granting of concessidnary freight rates for oil-seeds aqd their products, it is

not possible for the local Government to take ger}era} ~action at present. They

would be prepared, however, to cons.lder the a@vxsablllty of representing to the
proper authorities any imﬂividug] case in Wth!’l it mlght' be.’established that the

existing rates were pressing with undue severity on the industry established in a

particular centre.

1o. With regard to the workers engaged in the indigenous industry, it must

be admitted that, in the apparent absence of any possibility of development

which would enable their processes to show an economic superiority over the-

methods of modern machinery, their gradual extinction is probably only a
matter of time. No doubt the hardship incidental to this inevitable evolution will
be mitigated by the absorption of a considerable proportion of the workers into
the large scale industry, where their traditional experience and hereditary aptitude
are likely to prove useful and where their earnings are likely to be at least as high
as they are at present. In the meanwhile, the only direction in which their lot
appears to be susceptible of improvement 1s by the formation of co-operative
eredit societies and unions. The existence in numerous centres of comparatively
well-to-do Zelis who give evidence of considerable powers of business organization
and a certain measure of financial capacity is a circumstance which is favourable
to the establishment and successful working of such associations. The primary
objects of the latter would be the advancing of loans to members to enable them
to take advantage of favourable fluctuations of the market for the purchase of

stocks of seed, and, in the case of unions, the provision of central storage depéts -

-at which small purchasers could at little cost deposit their stocks pending actual

consumption. The suggestion that Government should actively participate in the
direction of such associations is not one that can be accepted, but these associa-
tions would, like other similar bodies, come under the general control and super-
vision of the Director of Co-operative Societies to whose special attention the
above recommendations will be brought.

11. With regard to the large scale industry the report concludes with a
number of useful and practical hints addressed to capitalists and factory owners
which are derived from Mr. Pandit’s experience of the organization and working
of seed crushing factories in America. Particular stress 1s laid on the possibility,
already referred to, of producing in India the best edible oil from cotton-seed, and

of utilizing the refuse oil, which is left over in the process of refinement, for the -

manufacture of soap. Government commend to the attention of those concerned
the advice given for the avoidance of the errors, chiefly in the direction of false

economy, which have characterized past enterprises and materially contributed to -

their failure.

12. The Oriental Translator to Government should be requested to-

translaté this Resolution into Gujarati, Marathi and Kanarese and to forward the
translations to the Manager, Government Central Press, who will print them and
keep a sufficient number of copies in stock to meet the indents of district officers.

All Colléctors in the Presidency proper should be requested to take steps to give-

wide publicity to the Resolution.

13. Copies of the report should be kept for sale at the Government Book:

Depot.

J. L. RIEU,
Secretary to Government, .

-

To

The Commissioner in Sind,

The Commissioner, N. D.,

The Commissioner, C. D.,

The Commissioner, S. D.,

All Collectors, including the Collectors in Sind and the
Deputy Commissioner, Upper Sind Frontier,

The Collector of Bombay, ‘

The Director of Public Instruction, i

The Director of Agriculture and of Co-operative Societies,

The Municipal Commissioner for the City of Bombay,

The Registrar, Co-operative Societies, Bombay Presidency,

The Principal, Agricultural College, Poona,

The Accountant General,

The Revenue Department,

The Financial Department,

The Educational Department;,

The Political Department,

The Public Works Department,

~ The Separate Department (for the reading room for the

Members of the Legislative Council),

: All Non-Official Members of the Legislative Council,

The Oriental Translator to Government,

The Manager, Government Central Press,

The Superintendent of Government Printing, Bombay,
The Editor of Government Publications,

The Editors’ Tables and Editors of Newspapers,

All Registered Libraries,

Y. G. Pandit, Esq.
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REPORT ON THE OIL-PRESSING INDUSTRY OF T.HE
BOMBAY PRESIDENCY.

Part I.
CHAPTER 1.

In their Resolution No. 4518 of 12th July 1912, the Government of Bombay'
intimated  “that they had under consideration the question of instituting an
industrial survey of the Presidency and that they Mad examined the measures
recently initiated in other Provinces in India for studying the industrial position
and possibility of those areas .

In pursuance of these views the surveys of the handloom and leather
industries of the Bombay Presidency were carried out in 1908 and 1g10.

Théy then decided to institute a survey of the oil-pressing industry of this
Presidency and they directed me to carry on the work with effect from 1st of
October 1912.

I was directed “ to visit all the chief centres of the oil-pressing industry in the
Bombay Presidency inclusive of Sind; whether conducted in factories on an
extensive scale or carried on by the indigenous method in vogue with the country
Telis ”. 1 was to make a thorough investigation of the methods and conditions
of the industry in both these aspects and submit a comprehensive report thereon.
In dealing with the indigenous mn@ustry, I was to indicate the special difficulties
with which it has to contend and the practical measures which in the light of my
nvestigations I would recommend for its developthent and improvement. 1’ con-
sidered that the object of the present inquiry should essentially be to enquire—

(@) into the present economic condition of the Telis and to suggest
means for its improvement ; :

() to examine the conditions under which modern methods are
employed in the Presidency for oil-pressing and to compare these methods
with the indigenous one of the country Ghani.

With this end in view, I have attempted to enquire into the causes of failures
of Oil Mills and have tried to indicate how such failures could be overcome.
I have devoted particular attention, in agreement with the Government Resolution
on the subject, to the possibility of successfully establishing Cotton-seed Oil
Factories. 1 have considered the causes which have prevented their successful
running until now and have also looked into the 'general question of developing

the oil-pressing industry .in this Presidency not only from the Cotton-seed but also"
from Groundnut, Tilseed, Linseced, Kardi and Rapeseed.

I travelled extensively in the most important areas of seed crushing and seed
cultivation- and collected information from private individuals interested in the
trade as well as from Government officials. I visited Bulsar, Billimora, Navsari,
Surat, Broach, Baroda, Ahmedabad, Sabarmati, Kadi, Mehsana, Sidhpur and
Palanpur in the Provmc_e of Gujarat—places Wwhere there have been established
for some years oil-pressing concerns.  Plages visited in Kathiawar were Wadhwan,
Dhrangadhra, Morvi, Rajkot, Jamnagar, Gondal, Dhoraji, Porebunder, Junagadh
Bhavnagar, Songadh and Limbdi. g :

In the Deccan Districts important ‘centres that I visited were Jalgaon, Dhulia,
Chalisgaon, Ahmec‘ln.a_gar, Dhond, Barsi, Pandharpur; Poona, Sholapur and Satara.
In the Southein Division I made a short tour of inspection, during the course of
which I visited Bijapur, Hubli, Dharwar, Gadag, Belgaum, Sangli and Kolhapur.

I am very thankful ro District Officers and to the Princes’and Native State
officials for the help they rendered me during my tours of inspection. Particularly
in places where I had to make very detailed investigations, 1 was given material
assistance by the District Officers and their subordinates. ;

The Kathiawar Peninsula is a territory abounding in immense possibilities for
the oil-pressing mdustry. 1 was very glad to find that the Chiefs of Dhran-
gadhra, Morvi and Limbdi are taking a keen interest in the development of the
industry, specially in utilizing cotton-seed for oil-pressing.

H 2¢—1I
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The Province of Sind stands out by itself as an important seed-growing area,
where only the indigenous method of oil crushing by means of ghanis is in vogue.
In this Province there are, apart from cottonseed, two most important seeds which,
as a matter of fact, are peculiar to Sind-]ar_nb}_)o and Sarrgh. .I visited Mirpurkhas
which is the largest cotton-growing and ginning centre in Sind, Hyderabad and
Karachi, which latter possesses the only two oil mills equipped with the latest
type of machinery. Sukkur and Shikarpur were also visited and at both of these
places mills are to be soon started. The Colle(;tor of S.ukkur, Mr. Macmillan,
has evinced a keen interest in the scheme and it is very likely that a successful
addition will be made to a number of oil mills in Sind.

It will be as well here to consider the general volume of the oil-seed trade
m the Bombay Presidency and Sind. 1 give in the appendix A, B,and C,
statistics dealing with—
() the export of oil and seed and cake,
(6) the import of refined oil,
(¢) the area under cultivation for different oil-seeds,

As will be seen from the appendix, the total area under cultivation in the
Bombay Presidency in 1912 was 3,952,585 acres and in Sind.it.was 335,65.6 acres.
It may be of interest here to.look over some useful statistics concerning this
industry and particularly the Indian trade in oil-seeds.

Bombay Presidency.
Oil-seeds.
| |
1908. 1909. . - | 1910, 1911, 1912, ‘ 1013,

Hggort='..” o LY 14080244 9,238,560i 17,681,054 | 19072040 | 17,240001 | 51,854,002
Import ... 36,233 67,5821' 21,018 14,535 22,500 13,508

Cake.
'Export K 262,290 192,341 162,155 223,846 203,331 263,912
Import ... Nil. Nil. Nil, il Nil, Nil.

Refined o1/ —It would have been of great use for this enquiry if figures in
this particular branch had been available. I regret to note, however, that such
statistics cannot be had.

There is no reason why with better agricultural facilities this area should not
be increased. I would particularly like to point out that by resorting to (4) a
scientific rotation of crops and (4) careful seed selection, the depleted productivity
of cotton-growing fields can be materially increased by planting in them legu-
minous crops. This system prevails extensively in the southern portion of the
United States of America and is suitable for application in this country also. I
shall consider it in detail in the chapters to follow.

¢

as also inexperienced management and to paucity of skilled labour.

ey

lad

o]

CHAPTER II.

I propose now to describe the details of working, etc., of the more important |

oil-pressing concerns in the Bombay Presidency which make use’ of modern |

machinery. It is only by carefully analysing the working of each important mill, |
that we can come to understand why some of them have not been running
satisfactorily. I have observed throughout however that this want of successful |

— ——

running is chiefly due to an insufficient and sometimes a wrong type of machinery, |
o |
"

1 now p}oceed to describe in detail the working «of some noted oil-pressing
concerns :—

The Indian Cotton Oil Company, Limited, Navsari,

The Indian Cotton Oil Company, Limited, has its factory situated in a small
village named Vejalpur about a mile away from Navsari. This is practically the
only cottonseed o1l mill in Western India running successfully. It has a complete
hydraulic plant in every respect, inasmuch as it -has got linters, hullers, separatin
machinery, rolls, etc. It has also got now a refinery to utilise its own crude oif
When the mill was first started, it had only two standard presses of American
manufacture, their crushing capacity at the time being about 18 tons per day
of 24 hours.  But recently they have added one more press and thus increased
its capacity to about 30 tons a day. I am informed by the agents that they are
going to double their present capacity soon. ‘This company in the beginning had
a nominal capital of rupees two lacs but recently they increased their capital

(nominal) to ten lacs. In the early part of their working they used to ship their
crude oil to England. '

Most of their cake is exported to Europe where it is used as cattle food
while their refined oil finds a ready market in the Presidency and I am informed
that very often they are not able to cope with the demand. Hulls are used u
locally mostly by dairy cattle as a fodder. Soap-stock, a waste product left after
refining crude oil, is used for soap making and it fetches a fairly good price.
The concern on the whole is well managed and oil, the chief bye-product of
cotton-seed, which they put out is of a good, quality for use as edible oil and
many mstances have been noticed where it has been used in place of ghee.

Shri Nurmada Cottonseed Oil Company, Limited, Broach,

This mill Was started at Broach about the latter part of 19o8. It has a
crushing capacity of 7-8 tons a day. It had linting and decorticating machinery
and also a refinery attached to it. The attempt of those, who worked the con.
cern successful!y, proved abortive inasmuch as those at the head of it were quite
ignorant of the industry, and still less about the market. All along there was
mxsmarlz_i_gemen_t;an;(thg;,ﬁ_nanc1a1msnt_g§ggr—{'Wéig,_ygmh,ad. o S

Shri Sayaji Cottonseed 0if Company, Limited, Baroda.

This factory started just about the same time as the Broach mill. It had
machinery on the English style to work whole cottonseed, The chief difficulty

the refining loss was

main line and the freight charges owing to its being near the branch line used to

‘go up rather hqavy owing to transhipment. Also being some distance away from

decided to work castorseed, tilsced and groundnut but there too it see
did not succeed well. The firm of agents changed hands with no bette

and the mill is not now working and probably the company will go into
liquidation before long.

The Parikh Manilal Chunilal Qi Mills, Petlad.

This mill has got' two presses and nine ghanis.
day of 12 hours is about 4 to 5 tons. Seed worked
kardi.

The crushing capacity per
s chiefly castor, il ang
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Thasra Oil Mill, belonging to one Govindlal Desai.

There are two small presses. The crushing capacity is about 2} tons per
day. Castor and mowra seeds are chiefly crushed.

The Rajnagar Oil Mill and Manufacturing Company, Limited, Ahmedabad.

This mill works castorseed most of the year round and finds always a read
market for the bye-products namely, oil and cake. All their oil is sold locally for
lubricating purposes and the cake is shipped mostly to Poona side where it
fetches a good price as a manure for sugarcane plantation. Their working
capacity per day of 12 hours is 7 tons, They attempted to crush tilseed, ety
but could not d it successfully, since owing to steam in the kertle a slight color-
ing matter precipitated from the finer seed:shell. Thus their manufactured oil
was much inferior in quality to the oil manufactured by the ghani which entails
always a ¢ cold drawn’ process. Here the management is eflicient and seed is
stored up at a time when the market is very low owing to a good financial
arrangement.

There is another mill here called 7he Gujarat Oil Mill and Manufacturing
Company, Limited. This mill has got six presses in all, 4 Anglo-American
presses and 2 Premier presses. . The capacity per day of 12 hoursis about
12 tons. Most of the machinery in this mill is by Messrs. Rose Downs and
Thompson, Limited. This mill at present works. cast'orseed. They used to work
some time ago linseed and prepare d_ouble boiled lm§eed oil but owing to their
not finding a market for thz above oil they had to discontinue linseed and ‘take
up castorseed which has a good and ready demand right in Ahmedabad. = Their
yield is about 40 per cent. oil and 54 per cent. cake. In case of castorseed about
6 per cent. goes as dirt and waste.

The Savaswati Oil Mill, owing to mismanagement, has gone into liquidation
and there is another mill called 7he Vishnu Rice and Oil Mill. Thi¢ mill also
crushés castorseed. It has got one expeller and. about half a dozen rotary
ghanis. :

At Sabarmati there is a big mill, crushing only castorseed. It crushes about.
12 tons per day of 12 hours, The bye-product, that is to say, oil, is mostly used

‘for lubricating purposes in the B. B. & C. 1. Railway. This mill is worked by
the B. B. & C. I. Railway. It has got 4 box plates and 6 plate presses. The
men employed here number 8o to 100. This 1s very cleanly kept mill,

At Sidhpur there are already two oil mills and one is to be started soon.

The Mahomedan Flour and Oil Mill has a capacity of 4 tons a day. It

crushes tilseed, castorsced and rapeseed. It works most of the year round:

and has a daily capacity of 4 tons per day of 12 hours. It has got three
presses and a dozen rotary ghanis and one expeller. '

Another oil mill at Sidhpur is called the Abdulhusein, Mulla Ahmedyi and
Company Oil Mill. 1t works mostly til and rapeseed. It has got 11 ghanis, and
two hand presses. Its daily capacity is about 1§ tons per day of 12 hours.

The Manak Ol Miil, Sholapur.

* This mill has two presses. The crushing capacity is about 2} tons per day.
Seeds chiefly crushed are castor and groundnut. .

At Hubli the New Prince of Wales Oil Mill worked for a time without
success and most of the machinery was removed to Pulgaon, C. P.

At Shirpur in Khandesh there was an oil mill started in 1906. It worked
for-a time and not being financially successful it went into voluntary liquidation.
Its rated capacity was about 5 tons a day and tilseed, lins¢ed and kardi used
to be crushed. It had two hydraulic presses, a roller mill, kettle and other
pressing machinery. It was called the Dattatraya O:il Milk '

Until very recently the machinery commonly in use in these m®s was the

hydraulic press; niow However some mills are utilizing a new process of qil_mill

>

about 12 concerns.
There are four of these Anderson Expeller plants working at different places

5

machinery called the Anderson Oil Expeller. ~:l‘his is to be found working in

in Bombay crushing mostly groundnuts, each Expeller having a crushing capacity
of about 2 to 3 tons per day. Their manufacturing cost when worked by oil
engines is much lower than any of the oil milling processes in_existence, It
gives as much yield of oil as by any of the best hydraulic processes, ghani and
hand presses. ;

There is an Expeller mill at Kolhapur working on groundnut and kardi,
An Expeller mill at Sangli also crushes groundnut and kardi. There is one
Expeller mill at Belgaum, it crushes kardi, groundnut and tilseed.

At Bijapur also there is,an Expeller mill working on kardi and groundnuts,
it has at present only one Expeller but additions are contemplated.

At Surat there is an Expeller mill in connection with a rice and flour mill,
They are at present working tilseed and groundnut but expect to work castor-
seed chiefly. :

At Karachi there are two Expeller mills worked by Anderson Oil Expeller.
They crush mostly kopra and they find a ready demand for their products
locally. .

I should finally mention here a newer type of concern called the Hindusthan
Oil Mills, Limited, started in Ahmedabad which has utilised the most up-to-date
and automatic machinery available. This is a mill using two Expeller oil plant,
The site selected is just close to the Railway Goods Siding. The company
expects to work tilseed, which cannot be worked decently elsewhere, and
cottonseed also, and to add a refinery shortly. Owing to its specially suitable
position, 7. e., its location between the broad and metre gauge lines, the mill
enjoys a unique advantage in export and import.

Bombay.—As regards B®mbay which possesses nearly 150 rotary power
ghanis, there are in the city two well known concerns, v:z., the Bombay Flour and
Oil Mills, owned by Volkart Brothers, and the Argyle Oil Mill. Their total
crushing capacity is nearly 50 tons per day. Owing to various reasons, the
Jamshed Oil Mills owned by Tatas have recently stopped working. As Govern-
ment wanted their ground-site, the Peru Mahomed Oil Mills, which were working
with a capacity of 30 tons a day, went into voluntary liquidation. Bombay appears
to afford as an export centre special opportunities for the starting of oil mills.

H 20 -2 o

\




6
CHAPTER 11I.

¥
Products and Bye-Products of the seed and the purposes to which they are put.

- B.—There are for instance :— :
Tilseed. Oil Cake.

/

Detailed consideration of the oilseeds in use.

e . : . di oses, * Edible purposes. Cattle Food.
A.—The principal oilseeds in use are Tilseed, Linseed, Castor, Rapeseed, jidibly purposes ‘ purp obd
Jambo, Kardi, Groundnut and Nigerseed. \ {iiseed Oil. Cake.
. i Edible purposes. Manufacturing Cattle Food.
Northern Division. Paints and Varnishes.
¥ 2 Kardi. Oil. Cake.
Ahmedabad. | Broach. Kaira, | Panch Mahals.| Surat. Thana. Edible purposes. Good semi-dry- - Cattle Food. Manure.
Feirboss =5 ing oil. It is also used as good /
Cotton ‘ < - ol paint for drawing artistic
Groundnut- X 4 . & }Z- i ‘, designs on woollen cloths. It is
Niger a a a a P P also used as a burning oil.
(S:ef;zc P P P P P P
a .
Safflower 3 § : . - s Poppy Seed. Oil. Cake.
Rape a a a a a a - Used for edible purposes, also as Cattle Food. Manure.
gg’c‘g{; ot 4 P P P . 5 fixing agent for artists’ paints.
Linseed a a a a a a ' .
Rapeseed. Oil. _ Cake.
e Edible purposes. Scmi-dryix%‘ oil. Cattle Food.
Southern Division. Lubricating purposes and burn-
mg. e
Be'lgaﬁm. Bijapur. | Dharwar. Kanara, Kolaba. Ratmgiri. Jambho Seed. Oil. il Cake.
Used for burning, medicinal and Cattle Food. Manure.,
edible purposes.
Cotton P P P a a a
gl‘i);:: fmt ; ; ; g g 3 Groundnut Seed. : Oil. : : Cake.
Sesame p p P p P g Edible purposes. Edible purposes and Soap-making. Cattle Food,
Castor’ p P p P a a : g SR e g IR T G -
it P P p % : s Castor Seed. ool Cake. :
Groundnut p P P 5 a v Sy - For medicinal use, hard soaps. Manure. F uel. Caulkin
Mowra, ¥ a R B a p Turkey Red Oils for lubricating ~fimber for destruction
e P P P A a a i purposes for locomotive bear- of white ants and other
Hemp P p p a a g for_locomo vl '
ings. Also used as a preserva-  pests, and for stuffing
1 tive for leather belting in heavy  the 'soles of native
Central Division. work and for fat liquoring in shoes.
the leather industries.
: East West 3 Mowra Seed. Oil. ’ Cake.
i i Khandesh, | Khandesh, | Nask. | Poona. | Satara. |Sholapur. Has a bitter aromatic taste. It is Poisonous. Used only as
: S S ' Sl : called Dolia Oil. Fills the fuel and manure.
: place of tallow where the reli-
Cotton p p p p p P p gious tenet forbids the employ-
g{;::’d““t 5 : 3 5 - P P ment of the latter. Is used in
Sesame P p p p p g g the treatment of skin diseases.
ga;ﬂtor P P P P p p P 8 Is also used in the candle and
arrower 1 L
Rape a p P a g g .4 | soap-making.
Mowra a P P a a a & ] : "
Linseed p P p P P P P Cocoanut. Oil. ' Cake.
Hemp . " oy A o P P San-making. Edible purposes. Used as food for Dairy
anufacture of vegetable butter. cows and buffaloes.
: e Manufacture of candles. :
Sind. ‘ . ‘ i SEATACHITT O SANGiE,
' 5o & : Area of Demand for the Products.
Hyderabad, Karachi, Suldar, - .| Lathwna: /| Thue 4o Parkar, : Most of the oil to a great extent can be consumed locally. The cake
i Bt e manufactured by factory method is being exported to foreign countries such as
Cotton p P p ; p P Germany, France, England, Belgium, Italy, ete. The chief reason for so doing is
Sesame P p p } P p that there is such a great prejudice started by the Telis and others that this oil cake
i A : A i J & : is not suitable for feeding or manurial purposes. The cake produced in the
Lizer P P P | P P . country ghanis secures a price in some respects almost 50 per cent. higher than
Eﬁ:‘o‘;;ut . T E g 3 2 the other cakes received in Europe. As a matter of fact there is practically no
. ; A difference in manurial purposes: of the cake whether produced by machinery or in
country ghanis. Same is the case as regards the feeding value of cake, because
s P = present, a = absent,

about 7 per cent. of oil or Carbo Hydrate are essential as feeding value for the
animal system. Over and above 4 or 8"per cent. of Carbo Hydrates 'is a waste
for feeding purposes to the cattle. Of course, the form of the ghani cake is
different from the machine-made cake, but that should make no difference as a
feeding value.
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Tabular Statement shewing the average percentage of oil from the same seed
: but cultivated in different districts.

: s Percentage of
Name of Districts, Name of Variety. oil.g

Name of Districts. Name of Variety. Percentage of

oil Groundnut—continued.

-

— e ),

: ...| Virginia 5117
gl W s TR
' Gokak P 47°58
Surat &7 e BO ifg;
0. :
i e M O
Su?;tw B ]apanels)e, big 46-2231
: ' 0. 4087
‘le.umrkhed 4 44.22
Do. 442
SRl Rl O Dy Tt
Nl:s,ik Bl : Do. 4486 .
Satara : Do. 4g:30
Dharwar, i 113)0- 15_33
Surat (irrigated) ... D0. ‘8.05
“Surat (unirrigated)... DO- 4 e
Dhulia 0. 43.4,
Dharwar Do. 49.30
Dharwar (irrigated) Do. 47.29
Surat i Do. 4% (7)
Surat (mixed) ... go. 46-06
Dhulia DO. 4 -46
Dohad 0. 44'4
Surat Do. 4962
Dhulia Do. . 50'72
Surat Do. 49:27
Dharwar 80. N 47.4§
Dharwar (early) ... Do. 47-8
Dohad o. 4980
Dhulia el e Do. v 4721
Dharwar Do. ol 4935
Gokak Do. il 4B
Surat Do. 49°'10
Dharwar SN Do. 39:60
Surat Do. 42'75
Dharwar Do. 45'95
Dharwar s Do. 43'50
Surat ...| Japanese, small 50°48
Dharwar go. 49'04
Surat Jo. 51'63
Dharwar ‘ Do. 53'91
Surat Pviess il Do. & 47873
Surat (unirrigated) Do. 4541
Dohad b v Do. o 46°51
Sura Do. 51°49
Surat : Do. wil i S
Dharwar ' Do. 47°55
Dharwar (early) ... Do. il R BTEE
Dohad Do. vl 5304
Dhulia Do. 4611
Dharwar Do. 4800
Surat S Do. 5096
Dhulia Do. 48:39
Dharwar Do. 45'67
Surat s Do. 4770
Baroda Do. 4700
Dohad Do. 47'80
Dharwar Do. 4580
Baroda Do. 4865
Surat .| Surat 46‘24.
Dharwar Ehe R Do. 4%-62
Surat - e 80- 42'53,.
Dharwar o. 58°
Surat JlaDe. 4-.93
Surat vl Il 4533

Groundnut.

Surat Farm ...| Pondicherry sl 4830

Satara Do 4686
- Satara Do.

4630
Satara Do. 48'43‘ y
batara: . saphais Do 4680 '
Dharwar widias s Do, 50'38
Surat Do. wou] iRk
Dharwar Do. 52'33
Dharwar (irrigated) Do. el 4767
Dohad : Do. | 4676
Surat Do. ool W 40°41
Dharwar Do. -l 4966
- Dharwar (early) ... Do. 5298
Dharwar Farm ., e Do. 4797
Gokak Do. vl 4729
Surat Do. & 4626
Dharwar Voo Do. i 41°55
Dharwar i Do ol 4530
Surat B el 4643
Dharwar i e 0. sl 5009
Dharwar sl aabo: 5431
Dharwar (irrigated) sk 00, ol 4879
Surat - Skl | 5066
Surat 3as Wl oai Do, 49'03
Dharwar verf - SAIO; 4802
Dharwar (early) .. w0 Do, 4{7-90
Dharwar Eodi o Do; 4400
Surat A AR f G
Dharwar w3 Do, ,
Surat '
Surat (irrigated) ., Do. ! 47°92
Surat (unirrigated) el > D0 i 4@21
Dharwar Sg il DO, ) ‘12
Dharwar (irrigated) « - Do. Wi &
: |
|
(
!
|

4432
4160
4536

Surat 5" : . 47:99.
Dhulia e Do: e ;‘;.33
Dohad wof: Do, 44°'45
Surat “avelnri DO 0'52
Surat e prriot DO ‘519'08
Dharwar wisk spDo, S B YO
Dharwar A, P SR it 51°29
Dhulia S ! 2'40

Dharwar PR PR ke

Gokak

Dharwar vt 1500, jggo

Baroda i 17 Do, 44'50

Dharwar i Do i el ‘
Badea. e e “re L DO. 5 :" 4"6.55‘ *
Surat ...| Virginia it edaan

Dharwar ik -+ Do. ool 4345

Surat W i S vl 4866

Dhulia . sdde. | 4600
Dharwar o Sealed vl - DO, vl | 40073
Dharwar (irrigated) ool Do, w98
Suraf i 2 il . DB ood] Ui nerdY
Dbﬂl!a DR e e e Do' “ee 44‘89
Doha_d i o De, 44°74
Dhulia Vo 0 S 0 " w4004
Surat . vl 50°44
Dharwar st DO

vyl ER4RE
lfhmr‘(eaﬂy) e T oen | 4884
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Name of Districts.

Name of Variety,

Groundnut—contjnued.

Dharwar

Surat

Dharwar

Surat

Satara

Sholapur
Dharwar

Surat (irrigated)

Surat (ummgated)

Dharwar
Dharwar
Surat
Dhulia
Dohad
Surat
Dhulia
‘Surat (irrigated)
Dharwar
Dharwar (early)
Dohad -
Dhulia
Dharwar
Baroda
Surat
Dharwar
Surat
Baroda
Dhulia
Dohad
Dharwar
Baroda
Surat
Dharwar
Surat
Dharwar
- Surat
~ Surat
'~ Dharwar
Dharwar
Dharwar
Dharwar :
Surat %
Dharwar
Surat
Surat
Dharwar
Surat
Dhulia
- Dohad
Dhulia
Surat -
Dharwar

Dohad Y

Dharwar
Gokak
Surat
Dharwar
Dohad
Dharwar

Surat
Surat
Poona

Castor.

Do.

...| Mauritius

- Do.
- Do.
Do,
- Do.
Do.
Do.
A0
Do.
Do.

-

. Surat
Do. big
De. small

A

II
Name of Districts. Name of Variety, ooy e
Castor—continued. &
Poona - ...| Local, small 52°47 .
Surat ! Surat big 4890
Surat .| Do. small 4435
Surat . ..| Local, small 4735
Dohad | Small 4892
AbmedaBRt - L0h g T R 4666
Ahmedabad, small ...... 4854
0T it AN PR L e 1 S e s e Y b e 4848
Broach TS e L TN ST AR e U e 4878
Pangl il ERdls 3 500U sl e s SR R e 4884
Belgaum 46°54
RO Ve g B iaaies (O sl e Bl e gl 4763
41 e B R T S DR S MR B 5197
it R [ SRR R g e 4864
i SR e o ORI BB RS BT L T TR R ] 49°11
o R R R D 4878
PINSERARRE . nwd, ke e 4574
£ R SRR ST s s e 4726
el R T N T e T e T 48'94
Kaira RSPt AR Bt Y el 52'go
Kaira Gk b Sl s ey i 5281 .
Abmedabad . Oaat e 4782
Panch Mahals, b1g ST e R AT 4696
Panch Mahals, small SE G R R e e 50°39
Baroda o e e AN A T 4809
Khandesh R B S Hr 4577
T T v o o ! e e 4814
e LR B L T e T 52'75
L R 5 ok N R A e R B 1 St AL 5041 -
Nasik i 6
Gokak 4 g
Belgaum """ 1% 5?
Linseed.
Dharwar S | -
Dhata o v | D o
Dharwar Do. 43.40.
Dharwar 4 D pod o4
]Iglt:uha ...| Khandesh 41°51
arwar : Do, 4090
Sihowey o Dharwar Farm.
Dharwar. Nadiad, Poor;a. Bijapur. Khod. Bagewadi.
3883 * 3695 3340 3463 3363 3
e s 3354 3354 3ro7 b
050 o Sa A g ~
NIGER :—
/ Dohad Farm.| Sampgaon. | Dharwar, Bellary. Ranebennur. Surat. Dohad. Dharwar Farm.
4083 4087 42'60 42'59 429 £ ; '
4529 4506 44'99 4500 : 44'01 1g'og ﬁ'gg :g'gg
4217 A7%0° MR 39'33 39'70 80700 o7 aang
COTTONSEED :— S
Poona (Prof. Gadgil)  Mr, Kembhavi. Mr, Pandit, Dhabhoi. \ Manjri Farm..
2111 | 18'50 1803 1820 \ 1680




TILSEED :—

12

Dharwar Farm—continued.

Sholapur Nagar. Dharwar, Khandesh (Havri). l K., Kathli. Dharwar.,
g . ' ‘69 53'31 5603 Black.
5329 54'47 53'¢0 S 9 ; ]
i g : B 8 478 4848 44'75
White' ... 4637 45°50 rown 4599 48'73 White. A »
48'44 Brown. 48'00
4510 White. 4830
4585 Brown.. Sul G
TILSEED :— Dhulia Farm.
Kanara, Nasik, Jalgaum.,
4 7
Khandesh (Black).! Khandesh (red). :
Black. White. Black. White. White,
| 44'8 45'99 Pt :1;1‘6« o 4344
. = 5 242 87 2
sl cka 30'28 4008 F i8S 4021 46'10
41°45 b o SR TR DR A
Surat Farm.
- Kanara. Sholapur, | Nagar. Dharwar, Surat. Deshi.
Black. White. Black, | White. | Black. | White Black. White. | Red, 4-Celled, | 6-Cel.
; 20 21 ‘02 | 5441 | 5295| 49’59 | 5046 | 5508 4583 5020
4687 54 5 : 3 54 5 i 3406
44°15 47°30
Nadiad Farm.
Khandesh. Kanara, Nadiad. Dharwar. Nagar. | Sholapur.
‘Black. | White. Red. Black. | White. | Black. | White. | Red, | Black. White. | White, | White.
‘52831 4980 | 5403 | 4973 | 5§50 | 5013 | s717| 545 sgo7 | 5768 s820 5629
L g 4913 | S100 | 5204 | 4922 | 4064 | 4604 | 4719 | 4962 51'05
49'77 | 4730 | 5030 | 5301 4947 | 4923 | 4924 5083
5205 | 3790 | 5623 | 4723 4780 | 4175 | 46'50 30’10
52'€0 | 5246 | 4930 s 50'20 o 5228
J
Baroda (White).
1;332 Dharwar Farm.
Nagar. Dharwar. Dhulia. Surat Kanara.
Sirsi. : Baroda, '
‘White. White, Brown, Black, Havri. Brown White,
6 4686 51°07 4574 5522 4927 52'90 5165 I° 57'03
gsgg 5094 5250 49'50 5196 5085 52'57 L 5474 5387
4862 5025 5137 Aas L e , ...... 4910
4770 e 42°15 46°60 A0 80 e L R TSR 45'75
5165 4840 4820 g iy GBI R 1 ...... 5225
Sholapur. ( Ranebennur, Dharwar (Cabra).
4644 | 49791 53'52
47'16 | 4220 (black). 4220 (red).
LY B LR A e R
L g et s TGS S il et
Vi, LT £ S e AR TS GRDIG S it
From Sind.
Sarreh (rap.). Jambho., Dhania, Cottonseed.
6o ] E 757". 2 20'53
45 357 3'90 i
385 32'66 19'73 18'63
44'25 34'37 22'49 a1°11
- 42°06 3328 22'73 19'25
43'36 3476 2023 18'05
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CHAPTER 1V.
Methods in use.

We shall now proceed to describe the various methods in use in crushing out
the seeds. Taking for example the case of a common seed, the linseed, we can
shortly notice the various processes it has to pass through.

Linseed is grown mostly in Rajputana, Malva, Sind, Central Provinces,
Sholapur, Bijapur and other parts of Southern Maratha Country.

The preliminary process of removing the seeds from the husk consists in the
uprooting of the plants at harvesting time ; after drying them in the sun for several
days these are spread on the threshing-floor and the pods removed by allowing
country carts to pass over them. The leaves are separated by winnowing, 1. e., by

throwing the pods in the air on a windy day, from a wooden country shovel, so
that the chaff is carried away by the wind.

The seeds thus obtained are further strained in a big country sieve or in a
wire frame to remove extraneous matter, such as dust, iron pjeces, etc. This
process is invariably resorted to by common #e/ss. The seeds thus obtained can
be treated for expression according to any of the following processes :—

Indigenous Methods of Expression.

1. A country ghani consists of a wooden mortar, rather raised, in which a
long wooden pestle works ; at the other end is a wooden plate in which another
piece of wood hangs, carrying a heavy weight, usually in the form of a stone. The
principle on which it works is that of the lever and fulerum. A bullock or, a camel ,
as in Sind, or as in parts of the Jamnagar State in Kathiawar, is yoked to a cross- |
piece attached to the wooden pestle. The pestle revolves by the animal going in |
a circle round the fixed mortar. There are two types of these ghanis—Wantagana
Fhant and Jodgana ghans. Wantagana ghani is drawn by one bullock only. It
has a hole at the bottom to allow the oil to flow out. When sufficient oil comes
out, the oil is heated and put into the ghant again. It is allowed to remain there
for some time and then allowed to flow into the vessel below. The Jodgana ghanz
has a structure similar to above, but it has 70 /ole af the bottom. It requires two
bullocks. As th(? pestle moves, the oil is separated and collected at the bottom.
When sufficient oil collects, the pestle is taken out and the oil is removed by means
of a piece of c]oth._ Any kind of seed, except castor, can be worked here. The
castor-seed is required to be boiled first before extracting oil from it. The oil by
t.l,‘_ls‘_f!‘??hgd“ 18 cold-drawn and hence best adapted for culinary purposes.”

2. Rotary ghani or improved g/ani in which the mortar and pestle of the
former method are made of iron and'in which both are rotated by means of an oil
engine. The principle is just the same as in the first process. The seeds can be
pressed cold as well as hot. The only difference in the two methods is that the
yield of oil and the output in the rotary ghani are much greater but the repair

charges are very heavy. Hence the working expenses are lower in the
country ghanz. ;

In castor crushing by means of ghani the seed cannot be worked cold. The
seed first requires to be boiled and heated and then put in the ghan.

3. Another method that is to be noticed in some places in the Presidency
is the hand screw press, in which the measured quantity of crushed seeds is packed
in press cloth and placed between the warm plates, about 25 in number, which
bend vertically on to a long horizontal iron rod ending in a screw at one end. The
other side of the rod is fixed to a winch which is turned by the application of
manual labour at the end of a lever in the form of a long piece of wood. The
screw-end goes in a fixed nut. The plates are heated in order to facilitate the
expression of oil from the crushed seed, by means of a long movable furnace.
When the screw is turned, oil flows in the tin trough at the bottom and then into
a tank kept either in the middle or at the end of the press. The oil obtained is
dirty as most of the fragments fall on the plates and as some impure matter goes
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into the tanks. The oil is either filtered or allowed to settle. The cake is almost
as hard as hydraulic press cake.

4. According to the ‘ Premier " Press Method the seeds are pressed cold in a
machine after crushing and the cake so obtained is ground in a roller. The ground
cake is then subjected to steam for the second expression. The cold-drawn oil
can be used for edible purposes while the second lot obtained can be used for
commercial purposes. In this way the yield of oil can be increased and at the
same time part of it can be very well used for edible purposes.

In the Anglo-American Press Method the crushed seeds are pressed
hot. For this the crushed seeds are conveyed by means of elevators from the
roller mill into a kettle, in which the seed is heated by means of steam. By this
heating of the seeds the oily tissue in them is softened and the oil is made more
fluid, thus facilitating the flow of oil by small pressure.

From the kettle by a mechanical device a measured quantity of heated seed
falls into the moulding machine-box.  From this box the seed falls on to the press
cloth in the shape of the cake desired. The cakes thus prepared are placed in the
press which consists of about sixteen iron plates.. The ram is driven upwards by
a hydraulic or oil-pressure pump or by accumulators when the press is full of cakes.
The oil then flows from the seeds and collects into a tank below. After the flow
of oil slackens, the pressure is released and the soft edges of the cakes trimmed
off. These should be again pressed as they contain a large quantity of oil, while
the remaining hard cakes are broken in a special machine called the cake-mill or
grinder and are exported as such.

Seeds can be cold-pressed, but this process is difficult of application in case
of those seeds which contain a very large percentage of oil, as a good deal of the
oily matter is apt to escape through the cloth, and therefore the cage process is
resorted to. In this process the press is provided with a circular box or cage to
pack the seeds in the box. This box is either constructed of vertical steel bars,
'held together by a number of rings, or consists of a cylinder having a large number

of perforations. = Such presses are usually worked in sets of two or three or more

and have a kettle fixed on the top of the press. The kettle has an opening or
‘openings corresponding to the chambers in the heads of the presses. These
‘chambers can be closed at the top and bottom by the slides with the help of levers
and contain meal enough to form one cake. When the whole press is filled
the oil flows out on application of pressure. After releasing the pressure the
cakes are removed and broken into meal. This can be subjected to a second
expression in the Anglo-American press described above, or the preliminary press is
combined with the second. finishing press. The cage itself can be removed b

means of machinery to the finishing press for second expression. Thus the
process can be made a continuous one.

6. The expeller or oil press is a massive machine designed to extract the
‘o1l from the whole seed. The seed is fed into the right hand end of the machine
and, as the screw revolves (about 14 times per minute), the seed is carried forward
by the screw and crushed against the side of the barrel as it moves towards the
discharge at the left hand end. - At this end the cone-shaped plug partially
obstructs the opening and a heavy pressure (about 8,000 pounds to the square
inch) is required to force the seed or cake out between the plug and the side of
the barrel. This pressure is sufficient to “expel”” or force the oil through the
small openings between the staves and it runs out to a settling tank under the
machine. The cake is forced out in a sheet at the left hand end, and is handled

from there in an ordinary conveyor. The oil and the cake come out continuously
' so long as seed is fed into the machine.

| The expeller regulates the feed itself and the seed chute to it can be kept
full of seed all the time.

| After thg: expeller is started and gets warmed up (the friction heats the seed
to about 140° in passing through the machine) it requires no attention, except to

keep bearings lubricated. It is continuous in operation ; there is no ‘ charging ’

to be done and no time lost while it “ drips ” as in a hydraulic press. “There are

other advantages over the American press method, in that the cakes require no/
paring, and that there is a saving in the press cloth. :

There is another process of removing oil from the seeds. The above
described are physical processes, while there are others to extract oil by chemical

methods. Here too there can be hot and cold extractions in two ways. The

chemicals used are solvents, 1. e., those which dissolve oil from the crushed seeds and

at the same time precipitate the colouring matters. Thus the oils obtained by extrac-
tion are highly coloured. The common solvents are ether, carbon bi-sulphide petro-
leum, petroleum-etherand the last but the most important is the tetrachloride of

carbon The great advantage of tetracholoride over allis that it is not inflammable

but the greatest drawback even in this solvent is that it has a very injurious effect
on the health of the working people, 7. e., the same effect as that of chloroform. Bf\
this chemical process no doubt all the theoretical quantity of oil can be extracted
but then the cake comes out in the form of meal which cannot be used proﬁtably‘}
as a cattle food. It can only be used as manure.

Uses of oil. —Linseed oil is used for edible purposes by natives in some parts
of India when cold-pressed. It is also used for burning. But the main use of
linseed oil is for paints ; for producing drying oil it is boiled previously. It is used
also in the manufacture of vulcanised oils or for extracting India rubber from
waste rubber. It is thus used for linoleum, asphaltum, etc. Raw oil is used

fof the preserving of wood by covering it with oil. The seeds at present are

exported to foreign countries where the oil is used in paints and varnishes for
importing them here also. Its cake is used as cattle and horse food for the most
part as well as for manurial purposes.

Castor-seed.—This grows all over the Presidency and mostly in Gujarat. The
seeds are as big as peas and contain a large quantity of oil. The seeds which
contain about 20 per cent. husks and 80 per cent. kernels are either pressed
undecorticated or decorticated. The oil is so thick that it is easily pressed only
on heating. Medicinal oil is best expressed when cold.

Il the different methods given under linseed can be used here.” In the
comn‘?on tglfm?z' ntethod the seedsgare first cleared of shells and then boiled with
water, when some of the oil floats at the top of the water. The oil thus obtained
is separately decanted while the seeds when still hot are pressed in the ghant.
The same is the process in the Rotary ghani. The percentage of oil in the seeds
is about 40 to 46 per cent.

In the winter season here cold expression is quite out of the question as the
oil becomes thick and the cells contracted prevent the flow of oil.

The uses to which the oil is put are manifold.

It is used for opening the bowels in medicine when cold-pressed. It forms a
very good lubricant and is used as such in many mills and locomotives. It is
used as a preservative for leather, for the manufacture of Turkey Red oils,
celluloid and soaps. Many hair oils contain it as an adulterant. The poor classes
use it as an illuminant. :

The only use of the cake is in the manure; it cannot be used as a cattle food
as it has a very poisonous effect on them. The castor cake is very rich as a
fertilising constituent, so much so that it might pay to grow castor-seed simply for
manurial purposes. It is also used as fuel, for cauler_lg txmb@r and also for d.omg
away with the white ants. There is a complaint outside India about the deteriora-
tion in quality of castor-seed and hence attention must be drawn to improve its
cultivation.

Rape-seed.-—These are grown mainly in Gujarat and Sind. They also yield a
drying oil as linseed oil and are expressed and treated according to the same
methods as linseed.

The oil percentage of rape-seed is 42 to 45 per cent. The various uses of
this oil are for edible purposes and lubrica.ting purposes both as refined oil aqd
“ blown " rape oil. It is made use qf in preserving pickles ar}d also for skin
application. Rape oil, being a drying _oxl, is used for paint and varnish manufacture
‘and also as an adulterant in mineral oils.

\b
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The cake is used for manure and cattle food—a good deal in U. P. Ip this
case the cold-pressed oil is much purer than the hydraulic-pressed oil as the latter
contains some mucilaginous matter.

Safflower — Safflower is mainly grown in Bijapur, Belgaum, Dharwar and
Ahmednagar Districts. The seeds contain 30 to 32 per cent. of oil. On account
of the thick husk’ only about 24 per cent. of oil 15 obtainable by pressin
Generally, the seeds are decorticated first, so as to lay bare the kernel which formgs:
nearly 50 per cent. of the seed. A stone grinding mill is used by telis to remove
the husk, which is removed only completely after grinding and re-grinding several
times. It is expressed in the same way as the linseed. The oil is pale yellow
Considerable quantities of this seed are pressed either singly or mixed with other
seeds, chiefly, niger, groundnut or sesame. '

.. Safflower oil has good drying powers, and although it cannot replace linseed
911 m all its applications, it should certainly form a substitute for it in many
mstances, and find extended use in the manufacture of soft soap.

Groundnut.—Groundnut is cultivated largely in Sholapur
rand other Southern Maratha Districts. Tghey seeds arl:: l'a?g};?;wzyrc’pgileg; u:;g
Bombay. They contain nearly 40 to 48 per cent. of oil. The cold-pressed oil is
largely used for culinary purposes. Groundnut cakes make an excellent cattl
(food.  They contain the highest amount of proteins of all known oil-cakes?
- moreover, these proteins are more easily digested than those of other cakes The
cakes from undecorticated nuts contain about 5'35 per cent. of nitrogen g
0'g per cent. of phosphoric acid ; those from decorticated nuts contain 7'9ger cant
of nitrogen and 1°35 per cent. of phosphoric acid. Tk

L

Sesame—Sesame oil is extracted from the seeds of the sesa
chief varieties of this seed are known in this Presidency—the whitergﬁep)lt?;tiin 'I;V}:’O
best oil and the black one containing the largest percentage of oil. It is §owe
almost everywhere in the Bombay Presidency, notably in Gujarat. The oﬁ h s
great demand everywhere in the Bombay Presidency. o

The oil from the h draulic presses fetches less price a: )
of pressing injures the qu a}iity of oilp. price as the heat at the time

The oil is used mainly as an edible oil. A small ity 1 :
production of perfumes (“yenﬁeurage Ry all quantity 1s used only in the

The cake forms an excellent cattle food. In Sind it is used in confectionery

Poppy-seed —Poppy-seed oil is obtained from the seeds of 2 ;
The best qualities of oil are used for edible apaver somnaferum.
of finest paints for artists. o PUTOES ane alie i the preparation

The cake resulting as a bye-product is rich in nitrogen and is given to cattle -
)

only when th k
ear{y \fn;ucietr.l e cakes have become mouldy, are they employed as a manure for

Niger-seed.—Niger-seed oil is obtained from the seeds of th 5041
. g . . . - . e lant G
Abyssinica). - It is largely pressed in the Nasik District. In otherp distr(ictzzz‘ivghi‘sz
generally mixed with satflower or groundnut before pressing. The sceds contain
from 35 to 37 per cent. of oil. The seeds are small, have.a pointed shape, and

are shining black in colour. - The oil is extracted i
: ; in the same wa $
linseed, groundnut or sesame, y as that of

Hemp-seed —Hemp-seed oil is obtained from the seeds of the hemp pi
. . ~ . : ]
(Cannabis sativa). The seeds yield about 30 per cent. of oil. The cofourpoF ?}?;

ly expressed ofl is I ' i i i
(f)r:sl?ci p( :z‘re._sed oll is light green to greenish yellow, becoming brownish yellow

- /l‘{o:u‘)r(l-s: ¢d.—Mowra-seed oil is obtained from the plant (Bassica latifolia).
]'e oil is solid at the ordinary temperature, It is used in place of tal'ow where
religious tenets forbid the use of the latter, The seed contains about 50 per cent,

gxf f;‘::l; I'he mowra-seed cakes are poisonous and can only be used as manure
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Kokum—Kokum fat is obtained from the seeds of the tree Mangostana
Indica. The seeds contain about 25 per cent. of fat. The fatis prepared in
Ratnagiri and Karwar Districts. It is prepared in a primitive fashion, by drying
the seeds in the sun and boiling them out with water. The fat is then skimmed
off, filtered in a crude fashion and cast into round cakes. It is used as an edible
fat. It is also employed for the adulteration of ghee. It is also used in pharmacy

for ointments, etc.

There are two oil-seeds, namely Jambho and Sarreh, which are indigenous to
Sind only. They are not found anywhere in the Presidency; both the seeds
are worked in a country wooden gham taking about 14 lbs, at a time, In the
case of Jambho some fibrous material like straw is mixed with it in every ghani to
increase the quantity of oil.

The ghani is of the ordinary country ghani type with the only difference that
one camel is used to drive it instead of bullocks.

Uses of 0il.—The oil is used for lighting, as hair oil by the poor classes and
for frying and for application to camels when affected with rheumatism and to
cows when suffering from colic. When applied to the skin, it produces irritation.
The cake is used as a cattle food.

Sarveh oil—The seed is worked the same way as Jambho but the oil is
much better in quality than the Jambho oil. It has not the bitter taste of Jambho.
It is put to the same use as Jambho but it is used also for smearing the eyes of
children. The cake is not much used as cattle food. The Government can
encourage the oil industry in this part by instructing the agricultural experimental
stations to show the decided advantages of feeding the cattle with oil-cakes
instead of oil-seeds. This is the greatest advantage that the Government can
give to the oil millowners. For, it is the cake which forms the main portion
of the oil product which is difficult to dispose off locally and on which the
success of the factory mainly depends. The Government can also ask the
stations to show the comparative values of cake manures as against the other
artificial manures.

The following 1s the approximate percentage of oils we get from

different seeds :— !
Name of Sect. e e
1. Cottonseed ... 18-20 per cent. 12-14 per cent.
2. Rape Wi st AQedE 1o 36-40 ,,
3. Linseed S 5 34-38
4. Castor LDV 40-42
5. Tilseed e RORER Y o 40-45
6. Niger b wiatin B TRYTS ey 2832,
7. Safflower e ooy Vs 2a5
8. Groundnut o P e e 3842
9. Mowra s s RO B 45-50
10. Cocoanut S5 ] o M 60-64
11. Dhupa i ik ios: 40RO T do-88
12. Jambho CREETY oL 38-40
13. Poppy Ao 49801 35-40

Let us point out here how far improved ghanis have come into use. In the
course of my tour I found them in use, e.g., in the Northern Division at Billimora,
Petlad, Bulsar ; in the Central Division around Bombay itself where quite a number
of them do exist—and a good many on the south-east of the G. I. P. line, for example
at Dhond, Barsi and Sholapur. In the Southern Division they are to be found in
use in Belgaum and Hubli. In Sind a number are to be found in Karachi and
Hyderabad but in the northernmost part of Sind they are quite rare. On the
whole, one can say that for every hundred old-fashioned bullock ghanis one can
‘meet about ten of the slightly modern rotary power ghanis. The crushing
capacity of a rotary power ghani is about 500 lbs. per day and that of an ordinary
ghani driven by a bullock is about 6o lbs. per day.
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TABLE. CHAPTER V.
e Approximate We have in the foregoing chapters considered the oil industry speciall with
Lot n;h?:g i‘:‘f reference to the supply ofg rav;g materl)'ials at hand in Western India.ry V\l/)e hav):e also
P touched largely upon the question of the various methods in use in that industry.
? Ahmedabad 600 We shall now consider what is the present productivity of oil producing plants
Broach 200 in the Bombay Presidency touching upon the methods in vogue.
‘gl;jl:;inagar i As we have already said, the chief methods pf oil production are the hydraulic;
-, 700 the expeller, the rotary and the orc_lmary ghan‘x method. 'The total output per |
olapur 1,200 day of the concerns using hydraulic process is at the highest 100 tons seed ,
Poona . 200 crushed. |
Nasik 300 Y
West Khandesh 250 The expeller methods yield in all about 25 tons per day. Now remain the
Dharwar 456 rotary and the ordinary ghani methods for consideration. The total output per |
Belgaum, 250 day from the rotary method is about 30 tons per day. Itis difficult to give |
Karwar 150 approximate ﬁgures even, as to the total output per day, of all the ghanis in the |
Ratnagiri K Bombay Presidency, because it is practically impossible to obtain from each
Kolaba o individual Teli the figures of his day’s yield, but we can put it with some approach |
30 to accuracy at about 125 tons per day from different oil-seeds. Thus- we notice
S“‘:at 250 that the crude indigenous method still produces the largest number of tons per |
Kaira 150 day but this superiority in numbers will soon decrease because the cost of
Sind 700 production per ton according to that method is heavier than any other, quite
e apart from the amount. of time lost. :
G300 We shall realise better the difference between the modern methods and the

; . : A indi sthods of production both as regards the output in time and vield b
Lxtent to which power of various kinds is used.—In the whole Presidency, as indigenous methods of PEICREEEE REE] £ P Y 2
)

regards the rotary power ghanis, they are either driven by steam power or oj]
engines. Steam, of course, is used in most of the hydraulic presses which ar
erected in the bigger mofussil towns such as at Navsari, Broach, Baroda Thas ¥
Petlad, Sidhpur; in the Central Division excluding Bombay ,of cours’e st i
power is hardly used to any appreciable extent, ith the

St Similar is the i
Southern Division. In Bombay and Ahmedabad the number of mi]lcsaszin‘;lts}:e;}:

power is about ten. As regards the use of oil engines all smaller concerns, usin
power rotary ghanis, find it cheaper and convenient to utilise oi] engine ,powerg

Of such smaller concerns, many are in Bomba , Ahmedabad, D
Hubli, Belgaum and Nasik. ) ad, Dhond, Sholapur,

As regards Sind, Karachi and H
seems to be the rule with the exceptio
steam.

yderabad have oil-driven plants and that
n of one concern in Karachi which uses

Of course the power used for driving the indigenous ghani is ani
namely, that of bullocks chiefly and at some places ca
must be noted, of course, that in some cases asses also

mal power,
mels and of buffalos. It
have been used,

taking up for detailed consideration any particular area where the indigenous ghani
method 1s in great vogue or rather is the only one in use. We can then estimate
what difference will be produced in the output if the old method is replaced by
the machinery one.

Let us, for example, take a district like West Khandesh where the sesamum
seed had an yield in 1911-1912 of 4,062 tons from an area of 42,494 acres. This
means that on an average 10 acres were required to produce one ton of til or
sesamum seed. We may note here that this is found to be the best average
when compared with other districts where for the production of one ton anything
from 13 to 15 acres are required. Even as it is, if the suggestions I shall make
later on were followed, the same area of 10 acres in a district like West Khandesh
could be induced to yield much more than merely one ton of sesamum. Now,
working according to the old lines the average Teli can have per day an output of
about a hundred pounds of seed. Thus it takes 22 days to crush one ton of
sesamum. Now we must consider his cost of production per day. He generally
employs either one or two bullocks and keeps one hired man. But then he is
helped also by grown-up members of his family who then cannot be spared for
going out for employment elsewhere and getting an independent living. Suppose
he were to spend, as he generally does, annas eight per day for the maintenance
of his bullock. He has to pay annas six per day to the hired man and we are
bound to add to his expenditure another four annas a day as something which he
would have been obliged to pay if he could not have had the help of his family.
We are not taking into consideration the outlay he has made upon buying the
ghani or the bullock. Also he has practically nothing to pay for rent because
very often he lives in what can only be called an apology for a house. Thus his
cost of production per day is annas eighteen only. Now as he has to spend
22 days in crushing one ton, the total cost of production in his case will
be Rs. 24-12-0 per ton.  One ghani working throughout the year, barring holidays,
can produce only 15 tons during the time as the manufacture of one ton requires
for a ghani full 20 days. Let us suppose now that a factory "using the hydraulic
process is established in such a sesamum producing area like West Khandesh ; in
this case, unfortunately it is not of any economic utility to use the hydraulic process
because experience has shown us that this process applied to sesamum crushing
yields a poorer grade of oil than ghani manufacture, because ‘during the heating
process the colouring matter precipitates in the oil and thus makes the oil
darker.
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However, as has been mentioned before, the cost of production per ton
inclusive of everything is Rs. 15 when t}sing the hydraulic process. Thus in the
long run'it is cheaper to resort to this method than the indigenous one. As
regards the total output, practically the factory can produce during the course of
one single day all that one ghani can produce during one whole year.

The cost of production in the expellelt system of manufacture is still less, [t
is only Rs. 8-g-o per ton, chiefly because in this case Press Cloth, the heavy item
of expense in the hydraulic press, is done away with and also the expeller process
requires the employment of a far less number of men than in the other method,
Another point which reduces expenditure is that the little labour which is wanted
need not be skilled, so long as it remains automatic. The Anderson oil expeller
is the only kind of cold-press that has been developed. It isa continuous press
consisting essentially of a horizontal cylinder, built up of a series of longitudinai
steel bars firmly bound together but with very fine cracks between the bars for
the exudation of oil. A strong steel conveyor works inside the cylinder, Whole
seed or decorticated meats are fed in at one end and forced by the conveyor
against a conical plug at the other enq. This plug may be adjusted in and out
to regulate the size of the annular opening, thus regulating the pressure exerted
on the meats. Oil flows out between the cracks in the cylinder wall and the dry
cake is forced through the annular opening at the end in the form of spiral
shavings an eighth to a quarter of an inch thick. The oil thus obtained, while
nominally cold-pressed, is in fgct coqsuierg.bly heate;d by the friction of the
apparatus as now worked, z.e., with the intention of getting out in one operation as
much oil as would be obtained by the hydraulic pressure. We need not consider
here the cost of production of the power-driven rotary ghanis, because they are
after all only an improvement upon ghanis and cannot bear competition in output
with the other methods. But one great advantage of the old method must not be
lost sight of. The local Teliis always sure of his market, though the market
may not extend beyond his own village. It is only in mofussil towns like Bijapur
Ahmednagar or Hubli that the Telis have understood the usefulness of running,
under one control so many as 40 to 50 ghanis and shipping the oil produced
to Bombay. But these are exceptional cases. The chief market for a Tel;
is his own neighbourhood. The Teli is also under no difficulty as to the
disposal of the most important product in his industry, v2z. cake. Thanks to the
deep-rooted belief in the mind of the ordinary ryot that the Teli's cakeis far more
nutritious for his cattle because it contains much more oil than cake manufactured
by modern methods. The Teli's cake is sold as quickly as produced. It might be
interesting to the modern capitalist if we mention here another pecuilar belief of the
ryot and this is, his preference for the particular form in which the Teli manufac-
tures his cake. If the mills try to sell him in the form of flat slabs, he will have
none of it. It is as well that the millowners should try to educate the ryot and
make him realise that cake from his mill though different in form and containin
less oil is as nutritious as the Teli’s cake, because the great point is, that for cattle
nutrition the material should not contain less than 7 per cent. of fat producing
material, and as for manurial purposes it is more economical to utilise cake from mills
which can be had cheaper as it contains less valuable material in the form of oil.
The Teli's cake when used for manure means really an economic loss, and inasmuch
as oil in it is of no value at all for manure itis absolutely wasted. Having the
demand for his products at his very door and not being bothered with any question
of storage and consequent damage through deterioration, the Teli has no railway
freights to pay either for his bye-products or for his finished material. Neither
has hé' got to build storage sheds. He does not incur railway freights for his bye-
products because he is right in the centre of seed producing area, nor has he to send
his finished material to any distant place of consumption because all his buyers are
local. Shipping oil is not in his line unless he has learnt some cooperation.

As in the seed producing areas modern methods of manufacture will come into
use, it will not be possible for the local Teli to exist in a flourishing condition. but
we must look to the other side of the picture and we must not fail to notice that in
particular circumstances it will not be possible to start a modern oil-pressing
concern, evenin a seed growing area. - Such a concern will have to. calculate
accurately the question of constant supply of labour, of regular facilities for cheap
transport and the possibility of working either all the time or storing the materiaf
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And it is in such areas that the local Teli, unconcerned with such difficulties, will
still thrive. Other centres where his existence is still happily assured will be remote
villages not accessible to any regular means of communication, this latter fact of
course preventing the possibility of the local seed crop being easily exported. It
might of course be possible to improve the present condition of the Telis. I shall
make later on some definite suggestions, which I hope will be found capable of
practical application. Tt would be a pity indeed if such. a painstaking and
industrious class of workers were to succumb to modern machinery, but as a matter
of fact it is not likely that the Teli will find his profession gone for many years to
come. The Government can encourage oil industry by preventing the export of
the oil-seeds by levying a heavy duty on the seeds exported, by asking the railway
authorities to reduce the mileage rates for oil-seeds and their products. If the
Government ask the Municipalities to give some concessions to the mills only in
their infancy, a sort of bounty in the form of reduction of taxes, .and to maintain
the roads to the mills in good state so that the traffic to the mills might not be
hampered, the oil industry should receive a further encouragement.

The seed merchants can co-operate with ‘the factory owners on the under-
standing that no raw material in the form of oil bearing seeds are to be exported
and the factory owners might make an agreement with them in return to export

the products through the seed merchants who have joined the society.

Cotton-seed oil mills have not been established on a large scale owing to the
non-enterprising nature of the Indian capitalists. The Indian capitalist generally
will only invest in the concerns that have proved a success and not in new prospec-
tive concerns. At present the failures of some of the oil mills already stated owing
to some cause or other have damped the enterprising spirit of some capitalists who
would otherwise have started new oil mills. In order to promote the cotton-seed oil
industry, the export of the cotton-seed to foreign countries ought to be restricted
and all possible facilities be given to those mills crushing the seeds in this
country. Itis quite essential to back the new industry till the first stage of
mnfancy is over. The Government should start some experimental oil mills in the |
oil-seed growing areas and sell them off to the public after the concerns have been |
shown to be paying. The oil mills should be started just near the ginning :
factories in order to avoid cartage from the ginnery to the oil mills thereby savingj
so much expense on the price of the cotton-seeds.
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CHAPTER VL
DETAILED CONSIDERATION OF COTTON-SEED OIL,

Cotton-seed Oil,

Even from ancient times cotton-seed oil has been quite familiar to the
Indian. The old medical books of the Hindus mention the importance of the
cotton-seed oil for external applications and the method is described of extractin
it out of cotton-seed. That method, which mainly consisted of first pounding the
seeds and then boiling the pounded contents, produced an extremely crude oil
The liquid matter that floated about was used as the cotton-seed oil, Be onci
that the Indians have never travelled, but in China some progress was mad}; n
crushing the cotton-seed rapidly and the Chinese have made some great attempts
at refining. : :

It could not fail to strike even the most ordinary enquirer ‘into the possibili-
ties of the Oil Pressing Industry: in India that the utilising of the cotton-seed
‘presents a good many fertile pr_oblems. of enquiry. Unfortunately the Indian
capitalist, who ventured to start oil pressing concerns in the Bombay Presidency
never devoted any detailed attention to the possibility of the cotton-seed mainly
because he thought that refining the cotton-seed oil was a problem beyond hi)s,
efforts. But we hope to shew its possibility to start refinery works with 2 margin
of profit if the best American methods are used and care’is tai(en to avoid the
waste.

Only four factories on the European methods were started to date, out of
which unfortunately for the industry most of them have failed owing to one reason
or another. Had the factories been started with the previous foresight before
locating them in the present sites, this calamity could have been partially averted
It is not orily the loss of money invested in the concerns under review to the
FUblié but this has a far reaching effect on the enterprising spirit recently deve-
oped in the timid investors of the Presidency. It is only the money locked ﬁp n
ornaments or in Government papers that was finding its way in the rising Joint
Stock Companies. But the failure of these Companies has for some more time
to come sealed the fate of the cotton-seed oil industry. It is no doubt ver
Fromisi;g only if all the precautions necessary for its starting are well studied ang
ollowed. «

It will be advantageous to the public at large to know the causes of failure of
these mills in order to know the bright prospects for the cotton-seed industry in
spite of these failures. I will also give the necessary precautions that should be
taken before starting any cotton-seed of oil factory.

I take the failed factories one by one :—

Broach.—The Broach factory was a joint stock company, the managin
agents of which were one Vakil (a very enterprising sort of a mar;) and the otgherg
a Marwari. No doubt the Marwari would have made a good Managing A ent
and a Financier had he been rather informed about the details of the wo;cgking of
the oil mill machinery or had he been fortunate in securing an expert asg the
partner. But the other agent too was quite ignorant of the business he was to
manage. It is rather the unhappy lot of India that the managing agents of the

- majority of joint stock companies except of the Textile Mills or even of privaté
concerns are men least informed of the lines they are required to manage. In very
many caes the agents show very little interest beyond the commission which is
their hereditary privilege. All these things are allowed to pass in India without the
least notice being taken of it simply because the people are rather backward in
point of information. These are the main causes of failures of many of the indus-
tries m general. There is also another side of the problem. The managers of
the different concerns are not only unable to help the industries committed to
their custody but lack the most essential qualities of a Manager. They always
are n status quo. They never seem to be progressing or moving with the advance-

!r)nentd of the time that is taking place in other parts of the world by strides and
ounds.
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The Managers require the regular training of the time and also the efficient
management of the business from a commercial point. In other words it is not

quite enough for a manager to know the working of the machinery but also he
should be a thorough business man.

To continue about the Broach Mill which was situated on the main road
leading to the town proper. The site was not well selected as it was far from the

station, there being no local demand. If the oil market is right in the town, the

site may be further ; otherwise, if the bye-products are supposed to be exported,
it must be nearer the station. The machinery was quite deficient and not of the
right type. It gave the managers a lot of trouble in_working. Besides, in the
cotton-seed oil factory the expert refiner, who is quite essential for successful
working, was not to be found here. There was no refiner worth the name. It is
always the refiner that is responsible not only for the good refining of the crude
oil with the minimum loss of oil in the process but also for the efficient pressing
of the oil-seeds. Itis always a great drawback with the managers of the oil
factories in general that they ran a concern with very deficient financial arrange-
ments, and the Broach Mill Managers were not free from the charge. Last but
not the least important cause of the failure was the disagreement between the
partners themselves who finally sealed the fate of the mill. ~As report goes, the
managers were misguided in the choice of machinery, also they could not find

r ers for bye-products.

Baroda.—Let us now turn to the Shri Sayaji Cotton-seed Oil Mill at Baroda.
The same defects of the wrong selection of site and the inefficient financial
arrangements were found in the case of this mill also. The seeds were pressed
undecorticated and hence the oil obtained contained a gréat amount of forei
matter which rendered the refining rather difficult. Over and above defective
refining, the crude oil yield was very low. .

Kurla.—The cotton-seed oil mill situated at Kurla was no doubt well man-
aged and there was no question about the best financial arrangements, the
proprietors being the greatest business men to be found in the whole of our
country to say the least. The seed storing arrangements seemed to be very
defective. The seed deteriorated in large quantities which subsequently caused
off oil at the time of refining. Most of the machinery imported was second-hand.

The only great disadvantage in all the cotton-seed oil mills up to now _started
is that the working capacity was very small. For a successful working of the
cotton-seed oil mill, the minimum capacity should be about 20 tons a day. When
the capacity is below 20 tons, if good hands are employed (without which the
products will be unmarketable), the working expenses will be very high. But if
the working capacity is so kept that experts can be employed, not only will the
products be good in quality that can be easily sold in the market but the yield of
the oil will also be much higher and the loss of refining very much less. This

- forms a big item in the daily output which rather goes a great way in the success-

ful working of the factory.

Cotton-seed o1l.—India stands second as the cotton-producing country in the
world.  Cotton stands prominent among farm crops in the country and is remark-
able for the cheapness of its production as compared with the variety and value
of its products. It is a most useful plant and all its components are made use of.

_ The machines absolutely essential in a hydraulic mill are Seed Cleaner,
Linters, Hullers, Separating Reels, Beaters and Shakers, Stack of Rolls, Cookers,
Former, Presses, Hydraulic pumps, Cake Breaker and Cake Mill. The seed is
run through the Cleaner to the Linters, from the Linters to the Huller where it is
cut up, then the separating machinery takes out most of the meats, leaving the
hulls in the shape in which they are marketed. The meats are run through a
stack of chilled rolls to break the oil cells, then put in the Cookers and by means
of steam are cooked 18 to 30 minutes. The cooked meats are put in the former
where they are pressed into shape and wrapped in press cloth by hand. The
wrapped cakes are then put in the press by hand and the pump started ; this
““ charge "’ is left in the press about 20 minutes and the pump is stopped. The
cakes are then taken out of the press and stripped of the cloth by hand and piled
up to cool, after which they areifed in the cake breaker by hand and ground up

into meal.
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The histories of cotton, cotton-seed and cotton-seed oil are entirely separate
and distinct. The cotton plant and the use of the cotton fiber for weaving into
cloth has been known for thousands of years, while the utilisation of the seed for
various economic purposes is of very recent date. ~Careful cultivation is necessary
to the proper development of the plant, The cotton plant is not a hardy plant
It is very sensitive to climatic changes. ;

“The utilisation of cotton-seed in the manufacture of oil and other economic

products” has added a great deal to the value of the cotton crop and the steps in

‘the growth of the industry are of interest. For a long time the Chinese have
ground cotton-seed for cattle feed, and incidentally recovered a little crude oil
‘which was used for lluminating and lubricating purposes. The first authentic
tecord of the extraction of oil from cotton-seed in the West was in 1783, when
seed from the West Indies was pressed in London with such satisfactory results
that a prize was offered by the Society for the Promotion of Commerce and Arts
to any planter in the British West Indies who should express a ton of oil from the
seed and make 5 hundredweights of dry, hard cake fit for cattle food.

‘The manufacture of cotton-seed oil on a large scale may be said to date from
about 1870.

The United States of America have outstripped the other countries both in
the quantity and the quality of cotton-seed oil produced. The advantage that
the “ States” enjoy over others is in obtaining their raw material in a fresh state

while the other millers are obliged to use mostly Egyptian and Indian seed which

has suffered a long period of transportation. There is no mill in England which
manufactures edible cotton-seed oil as the shipment of American and Indian seed
to England meets with rather poor success owing to its bulk and great tendenc
to heat during transportation, which counteract other advantages. England pro).r.
duces only commercial quality of oil for soap-making, etc.

Formerly the object of the oil mill owner was to recover the two principal
products, oil and cake only, but through scientific chemical investigation it has
become possible to recover many valuable bye-products from what was once
waste. The tendency now is to concentrate under one management the handlin
of all products of the seed. It is common for cotton-seed oil refineries to Worﬁ
up their foots into various grades of soap, to recover stearin, to manufacture lard
butterine and other edible products. The demand for cotton-seed oil is on thé
increase and the prejudice aganist its use as an edible oil has been largel
overcome. 58

The field of the chemist in the cotton-seed oil industry is broad and invitin

New possibilities for development are constantly coming up. In the mill the °

application of chemistry in determining the grades of crude oi: and the best uses to
which it is adapted, and in indicating and correcting existing defects whereby better
yields and better products are obtained, attests its paramount importance

The most important requisite in the production of cotton-seed oil and its
resultant cake at a profit is a modern, up-to-date equipment under intellicent and
scientific “direction. ~From the time of receiving the seed, through th%a various
operation.‘s of cl.eani.ng, decorticating, crushing, cooking and pressinhg careful and
systematic working is necessary to produce high grade, marketable pr(,)ducts.

The seed that has been trampled upon or partly crushed through handling is
very prone to heat from oxidation of the exposed oil and increases the dan er of
deterioration in bulk of seed with which it is mixed and stored. The more m%de
plan is to divide the storage houses into different compartments, each holdin »
moderate amount of seed, thereby lessening the liability of heating o d Eteﬁorat%oa
by reducing the bulk that is kept in one compartment.” It is very important to kee;

the stored seed cool and dry and to have the st : ,
ventilation. e storage houses provided with good

Very recently a plant has been erected in Texas where the process of extract-
ing the whole kernels from the cotton-seed is in operation. This is claimed to be the
only one'of its kind in existence.  The kernels are abstracted by the combination
of machimery and chemicals recently invented. . The capacity of this plant is
claimed to be 100 tons of cotton-seed daily. The husk-free kernels are pmainly

*

ok

exported at the present time, but if the process proves to be all that is claimed for
it, it means a great advance in the whole cotton-seed industry. The clean kernels
yield a high grade of oil and also a much greater porportion of oil than can be
obtained from the usual decorticated seed. The residual cake, being free from
the usual proportion of husk, contains an unusually high content of proteid matter.

The industrial uses of cotton-seed oil are very numerous and diversified.
Its uSe s constantly being extended to new fields and there seems to be no limit
apparent in its wide application as evidenced by the numerous inventions in which
cotton-seed oil plays a part. Refined cotton-seed oil may be usgd for almost every
purpose to which sweet oil is put except for household illimination and lubri-
cation. =

Cotton-seed oil is the purest form of soap stock that comes upon the market.
The oil is made into various grades of soap, from low grade laundry soaps and
washing powders to high grade toilet soaps.

The cotton-seed foots are made into soap stock, and subsequently soap.
Cotton-seed foots when fresh are of a brownish colour but they rapidly become
black upon exposure to the air. In some plants a crude system of pressing is
resorted to for obtaining all the oil possible from the foots, which is an econo-
mical procedure, as there is always a wide difference in value between the foots
and the oil. By the usual procedure, the free oil remaining in the foots may be
saponified and thus a homogenous soap obtained. This is known as cotton-seed
soap stock.

Cotton-seed oil free from mineral oil or wax is used by bleachers of cloth in a
somewhat novel manner. 1f the goods are found to contain some off colour places
or are spotted in any way, some cotton-seed oil is painted over the spots by means
of a brush or sponge. A second treatment of the goods in the scouring and
bleaching will then remove the off colour places and leave the goods an even
white. The oil impregnates the fibre of the goods, softens the discolouring
matter and renders it easy to remove.

For pharmaceutical purposes cotton-seed oil finds extensive use as a base for
liniments, ointments and similar preparations in place of olive oil.

It is said that cotton-seed oil has a considerable outlet in the rubber industry.
%ﬁ'@@iﬁg 18 per cent. of crude rubber to this oil an imitation is formed which it
is difficult to detect from genuine rubber. By the action of chloride of sulphur on
cotton-seed oil, a viscous, sticky compound is obtained, which is the chief com-
ponent of “factis ”’ or artificial rubber.

Among other uses of cotton-seed oil are baths for tempering steel ; in
combination with other materials for preserving wood by saturation ; for bolt-
cutting and similar work ; for canning fish, and for mixing with higher priced oils
for sophistication to reduce their cost.

Cotton-seed feeding stuffs include ordinarily cotton-seed, cotton-seed cake
or meal and cotton-seed hulls. Cotton-seed meal has met with great favor abroad
for many years, It is the most concentrated, ‘nutritious and one of the cheapest
of ordinary feeds for cattle and sheep. Houe 5 '

Numerous experiments have shown that cotton-seed meal produces in the

j?aéne rations more and cheaper fat than the same amount of bdjri or jowar
odder.

Analysis of Cotton-seed-Fertiliser Materials.

Material. Moisture, Ash. Nitrogen. PhxsgSoric Potash.
. :
Cotton-seed 842 378 343 127 1'17
¥ Meal 7:60 695 7°00 2'88 9y
. Hulls 10017 | 240 0'69 0°25 102
Hull Ashes 895 10'85 22'89

H 20—7
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Chart showin

the Bye-products of Cotton-Seed.
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‘additional material for the capitalist to work on.

¥4
CHAPTER VIIL

In the foregoing chapters we treated in detail the question of production of
various kinds of oils by both the modern and the indigenous methods and we
touched upon the possibilities of increasing the area of the oleaginous seeds in
Western India. We have given a separate chapter to the treatment of Cotton-
seed oil which will be by far the most important product in the entire field of the
ol pressing industry in Western India. I Propose now Zo point out some definite
means by which the oil pressing industry in the Bombay Presidency can be
developed on systematic lines and thus be put upon a sound footing. We have to
consider this question of securing the industry more favourable conditions from
the following points of view.

We must first of all examine how much is possible for the Government to do

.generally to help the industry. We must consider what practical remedies lie in

the hands of the big capitalists, the cotton ginners and the owners of large and
small oil-pressing concerns. Next we must notice what is practicable for the Agri-
cultural Department to achieve particularly in the direction of educating the ryots
in understanding the value of using the right form of cake and other bye-products
from the oil factory. ~The ryot must be made to understand that it is useless for
his cattle to consume more than 7-8 per cent. of Carbo Hydrates. He is at
present prejudiced against the use of cake from the oil crushing concerns and
believes that his cattle can be better nourished on cotton seed whereas giving
cotton seeds to his cattle is an economic waste. Moreover, by making any kind

of cake pass through live cattle, he not only increases the milk-giving capacity of

the beast but he obtains better manure for his fields. This statement is corrobo-
rated by a number of experiments on agricultural experimental farms. Let us now
first turn to what the big capitalists, as also owners of ginning factories, can do.
It is to the interest of the capitalist, of course, that he should be able to produce
the oil at less cost, and the ginner will also lend his serious interest to any improve-
ment which will avoid the necessity of exporting his cotton seed. If heis told that
hefean profitably utilise this cottonseed without any extra expense I am sure he will
not be averse to follow all these suggestions. Now in every big ginning centre all
the ginning factories are equipped with surplus horse power. This surplus horse
power they can use in getting crude oil out of the cottonseed at hand. This
presents practically no extra labour and no extra expense, especially as crushing
out the cottonseed and turning same into crude oil will require very little power.

~ Supposing now the important ginning centres were to get their crude oil in
this way, the owners of ginning factories can by the formation of a Ginners’
Association establish a Central Refinery in their very midst. It will no longer be
necessary then to ship the crude oil either to foreign ports or to big cities in India

‘itself where Refineries might come to exist. Such Ginners' Associations exist in

America and they have several Refineries under their control. Now, here is a
case where the big capitalist in the city can co-operate with the ginner in the
mofussil. If the export of crude oil to foreign parts is lessened, it will mean an
_ lal ic I do not know why there should
not exist on this side of India a Central Oilseed Crushers’ Association as in
America. Such Associations in America have their Bureau of Publicity, the chief
duty of which is to advertise all over the land the merits of the products and bye-
products of the seeds that are crushed. It is found difficult for any individual
owner to advertise freely the products of any particular seed and his expense

increases his cost of production which correspondingly raises the prices of the seed
product in the open market,

Nitrogenous products are being drained out of the country by way of export

~of cakes, raw seed, etc. Most of the cake manufactured on a larger scale is

shipped to Europe. The farmers being so very superstitious will not use cake, if
it be even of a slightly different shape from what they are used to. By allowing
the cottonseed to be exported in large quantities, the Indian capitalist is really
letting a good deal of valuable material slip through his fingers. All this eotton-
seed can be, at no great cost, turned into erude ol, and this crude oil can be
refined in India itself as we have just shewn. And if until now the Indian capita-
lists have been unwilling to start Refinery Works, and if they have failed in cases
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where the start was made, the fault rather lies in the lack of experience and in
:naccurate financial calculations regarding cost of machinery, freight, etc.

We might consider now in what practical fashion Government might come
to the help of the ol pressing industry. F1r§t1y, it is imperative that some check
should be placed on the export of seed to foreign parts. It. is useless to advg SAka
the introduction of export duties on seed because such restriction on exports will be
against the avowed free trade policy of the Indian Government ; but in cases where
such duties already exist in the form of countervailing duties, if any at all exist,
the Indian capitalist can take advantage of their presence. There is at least one
thing Indian Government can do without departing from its fiscal policy. It might
levy on all imports of foreign vegetable oils, whether crude or refined, a revenue
producing duty, which might then incidentally help the infant Indian oil industry.

In the matter of relieving the indigenous ol crushers, namely, the Telis, of
their perpetual indebtedness, the Government can however render very material
assistance by starting cooperative credit societies specially for this class of workers.
In the districts where these Telis are found, we often come across a few of them
quite well-to-do ; if this well-to-do and better class of Telis, who frequently possess
forty to fifty ghanis of their own, can be induced to serve as Directors on the
Board of the Society, they will be ab}e to know about real cases of financial
hardship. The finances of this Society should be under a joint control of this
Teli Directorate and Government officials. Loans should be given out at a cheap
rate of interest, particularly at the time when the Telis have to buy seed but find
themselves without any spare cash. What generally happens is this. As the
seed market fluctuates a good deal, the Teli cannot buy seed at his convenience
but must buy his stock when the market is cheape_st for him, and when he has
already made some arrangements for storage. It is rare indeed, that at the ve
time, he has the necessary cash; and therefore he has to resort to the Sowcar,
who is sure to charge him a very high rate of interest, 7. e., nothing less than
12 per cent. If he is certain now that hq can depend upon a smFable loan from
the Cooperative Credit Society, he will find in the long run, that he is less indebted
than when in the hands of the Sowcar.

Condition of the Country Telis—This class is ma_de up of individual Telis
who have generally a family of three to four persons in the house. They have
one or two bullocks as the case may be. When they buy the seeds for the
consumption of their ghanis, they have to resort to fupds from the Sowcars as
stated above, who generally charge a heavy rate of interest. Besides, in off
season the rate of seed fluctuates from 10 per cent. to 25 per cent., which makes
it almost impossible for them to sell their finished products leaving a certain margin
of profit for themselves. Famines coming in regular succession have almost killed
their industry. Now what is generally noticed is, that the small Telis are often at
a loss to store up ther seed when they want to buy larg_e sFocks for future use.
The cooperative societies can come to the help of small Telis in this direction by
starting a central storage depdt where small purchasers can at nominal fees store

their goods.

Proposals.—They must form Unions like Cooperative Credit Societies. I
suggested to the Telis at several places with the idea of getting them together to
cooperate but they seemed very slow to adopt the methods proposed. It is really
a hardworking race and it would indeed be a pity to see them extinct.

Government should also encourage all efforts to utilise as completely as
possible all the bye-products of the oil industry. This they can do by giving to
the public practical information regarding the uses of these bye-products. What-
over remains as off oil or bad oil after the refining process is over can be utilisedin
the manufacture of soap. Refining Works themselves can start soap factories of
their own.

Suggestions—For this the Government Agricultural Stations must exert to
show the farmers the falsity of their beliefs by actual experiments. The dairy
methods must be taken in hand, whereby it could be proved that 8o per cent. of
what is fed to the cattle comes back by way of manure, only 20 per cent. going

towards the building up of the tissues and milk. Regular dairies on an experi- |
mental stage to start with, must be opened and then augmented into commercial

paying concerns.
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Barn yard manure is proved to be by far superior to any manure used and
would be best suitable for our Indian soil. This process will help in the better
breeding of farm cattle, which is so essential for an agricultural country like India
where machine ploughs and such other machinery is not possible to be used
commonly for several decades to come. Soil is so very uneven that farm cattle
labour ‘will always have to be resorted to, and until and unless the breed of farm
cattle is improved there is hardly any bright future for the Agricultural Depart-
ment of the country. There is also another way in which the Agricultural
Department of the Government might assist the Telis and the oil pressing
concerns ; the cake, which the latter produce, can be recommended for use on the
Agr cultural Model Farms. The Agricultural Co-operative Societies might buy
large quantities of this cake and sell it off to the farmers.

The Economic Condition of the Workers.—We must bear in mind in all our
discussions here that the economic condition of the workers is most miserable ;
they toil from early morning till late at night and they get about 4 to 6 annas
a day with which they have to support their family which consists very often of
4 or 5 members. Their living expenses have gone up immensely, so has the
rent. Until and unless they form into unions, their condition will not materially
improve. They would make very good additions to the oil factories as labourers
since they have been working in the line from their childhood and they can
utilise their brains to better advantage in their own hereditary occupation.

Causes of Failure of Cottonseed Factories—The persons, who undertake
the management of oil mills on a large scale, are generally unacquainted with
the line. They are mostly Vakils who cannot devote their full time to it, though
doubtless they are the most enterprising men. They generally commit mistakes
at the time of buying the machinery, they go in only for the cheap machinery
which is glaringly advertised ; they are first fleeced in the purchase of the
machinery, besides this no machinery agents give any guarantee, nor is such a
guarantee demanded, for the successful working of the plant. The greatest
mistake they ‘commit is that when they order out the machinery from foreign
countries they do not order out men for the time being who would train the natives.
Of course the initial cost of such a process would be a little higher but it is always
cheaper in the long run. Very ogen they have difficulties in financing their
concerns. Further, a large capital is required in off seasons to stock the
material. The seed market is very fluctuating, so if those having some experience
of the seed market were to join the business they would do much better. In
cottonseed oil mills for example, the chief items of profit are the oil and waste,

i.¢, the soap stock. This soap stock, however, was mostly stored and not
utilised in any way until very recently.

Recommendations.—Something like the Cottonseed Crushers’ Association
may be started in the chief centres like the City of Bombay, where important
technical papers may be read and a Bureau of Publicity opened. When Seed
Crushers’ Associations are once formed, they can afford to have their own tank
cars for storage of crude and refined oil for transhipment from one place to

another. This will save high freight charges, loss by leakage, loss by absorption,
and high price of barrels.

I should like to mention here that there is one particular form of cottonseed
oil which can at present be produced with great profit in India and this is Sweet
Oil. In the whole of England there is not a single factory for crushing out
Sweet Oil from Indian Cottonseed. Most of the sweet oil there comes from the
United States of America. If India were to export cottonseed in large quantities to
England, it would not be possible for it to escape deterioration during transit,
and cottonseed, if even slightly deteriorated, is useless for obtaining any sweet
oil from it. America supp%ies the whole of Europe with edible cottonseed oil
and there is no reason at all why India should not be a source of such supply.
Until now Indian capitalists were rather sceptic about obtaining edible cottonseed
oil because it used to be supposed in India that the percentage of acridity was
higher in the Indian cottonseed so that any oil that was to be produced would
get immediately rancid. But the experiments conducted on a commercial basis
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by the Tata Oil Mills, the Indian Cotton Seed Oil Co. of Navsari and the Akola
Mills have proved beyond doubt that it is possible to produce edible oil from
the cottonseed and to replace ghee to a certain extent by this product.

Government should therefore look with favor on any attempt to produce
edible oil from the Indian cottonseed, and this is a matter again in which the
Agricultural Department should evince keen interest. The Indian capitalist will
be immensely interested now in problems of seed selection and it is very probable
that the attempts which are being made by the Agricultural Department will be
crowned with success. e

Anybody, who concerns himself with the development .of the Oil Pressing
Industry in Western India, will n_aturally come to the conclusion, however, that the
major part of the difficulty lies in running a modern type of factory at a centre
where the raw material is easily available. The attempts at starting such fag-
tories have miserably failed in some cases in the Bombay Presidency and Berars
because of certain well known causes. It would be as well to recapitulate them
here in order to impress upon enterprising persons interested in this industry the
necessity of avoiding similar dangers. Of the many cases of failure that
I examined, in very nearly 8o per cent. of them the radical mistake appeared to me
to be in the choice of either insufficient or unsuitable machinery. Whenever a new
concern was started, the guiding motive of the Directors appeared to be to invest
as little as possible in the plant for the factory.

They very often fell a victim to the persuations of secondhand machinery
dealers who furnished them with picturesque proofs of what a secondhand machine
at a low cost would yield in quantity of output. When secondhand machinery is
bought and set up for. work, it is invariably the case that it gets out of gear. The
services of a trained mechanic are always in demand and the Directors cannot
always lay their hands upon the right sort of person. The result is that either the
factory has to stop or that it must renew working after the importation and the
putting up of absolutely new machinery ; thus it happens that the promoters of

the concern are placed in rather a bad way at the end of the whole business,

Even in cases where the Directors obtain quite new machinery, they are not
very careful as to the right type of machinery to be used. They are ill advised
either quite innocently by the expert whom they employ or by interested machinery
agents. | would suggest that the promoters of an oil-pressing concern should
make it a point of seeing various kinds of plants in actual working order before
they buy any special set. Whenever possible they should obtain the services of
an experienced machinist from the machinery agents themselves. Such a practice
is quite common in Europe and America where the machinery agents as a matter
of fact insist on sending their own man to put the machinery in good working
order whenever they sellit. Otherwise they do not consider themselves respon-
sible for any hitch in the smooth running of the plant." ‘

_ It will be clear from the foregoing observations that with their inexperience
in buying machinery, the Directors of the oil-pressing concerns must of necessity
go wrong in their calculations ; these often cause trouble from the beginning, as
it is difficult to obtain more funds at short notice when the machinery is found
to be worthless and has to be probably replaced by a new one.

Another point, which is largely overlooked, is the inefficiency of the selling
department in Indian concerns. Goods are manufactured on a large scale, and
in the case of such commodities as cake and oils there are difficulties in the way
of warehousing them and keeping them in good condition and then if precautions
are not taken for promptly disposing them off, the Company experiences a good
deal of eventual loss. I would strongly recommend that new concers should
not hesitate to spend a good deal upon the employment of experienced canvass-
ing agents for their goods, and ‘get some idea beforehancf of the probable
amount of the output necessary. With other concerns, however, there is a
reverse tendency observable. They are content to see that their limited produce
is sold off, and with this certain custom they are not anxious to get more and to
increase their business. This policy would have been right in days when no
competition existed, and when an established concern with an assured custom
could demand a fairly high price ; but such a thing is no longer possible, and oil
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pressing concerns must now obtain a larger amount of custom and be for ever on

- the lookout for improving the quality of their goods and for diminishing the cost

f their manufacture. It is only when they are keen on this that they can hope
:)o g:'zlili.t by the large amount of raw material which Western India affords them.

he precautions which factory owners should take.—The refining plants ought
to be];tafted on the Amerji‘;:an l}i’nes and not on English lines. Most of the
Refineries in England are for the refining of soap grade oils and not edible oils.
Owing to the seed mostly imported by crude oil mills in England getting deterio-
rated in transit, only off oil can be produced from such seed, and not prime oil.
Some modifications in the foreign machinery, which is well suited for Egyptian
and Indian seeds, will have to be adapted to, and modified for, local conditions.
The Indian seed has its own peculiarities which must be closely studied, and
methods of crushing must be modified accordingly. It was generally believed on
the strength of experiments conducted by Doctors Leather and Hooper, Chemists
to the Government of India, that it was difficult to obtain anything like edible
oil from Indian cottonseed as it contained a certain element which produced
acridity in the resultant oil. The oil that is put on the Indian market during the
last two years has proved beyond doubt that there is no such acridity in the oil
and that the Indian cottonseed can yield almost as good oil as the American seed.

It is a well-known fact that the crude cotton oil is refined by treatment
with caustic soda. This re-agent is at once a friend'and an enemy of the oil and
it requires the utmost care and skill in the manipulation of the refining operation,
the slightest mistake proving fatal. Itis in this respect that the oil millowners
should engage the services of a chemist to determine the exact perceptage of
free fatty acids in every batch of oil to be refined. ‘

Cake storing.—The cake house must be so arranged that light and air can
pass through wefﬁ : otherwise if the cakes are packed while moist, they are liable
to be heated and, consequently, to become mouldy, deteriorating the value
considerably. For drying, a sort of shelf-like arrangement must be made.

It appears to be very often the case t_hat the _railway f_reights are cht;aper to
exporting ports like Bombay or Karachi, irrespective of dlstanf:e. For instance,
seed coming from Ahmedabad to Bombay will pay less freight charges than
seed coming from Ahmedabad to Navsari, a shorter distance. This goes to
show that the Railways favor the export of seeds at the expense of any indigenous
growth of the industry. Very often the difference in freight rate to Bombay is
50 per cent. less than for any of the intermediate stations. The Railway Com-
panies may be requested to give some facilities during the infancy of the industry
by way of special freight rates for bye-products such as oils and cakes.

The factories would do well to invest in a Cake Grinder. There will then be

|
|

greater facility in export inasmuch as they will receive the 16 cwts. per ton freight

rate Whereas for Expeller, Ghani and Power Ghanis they are getting only 12 cwts.
per ton freight rate. All the cake besides, which goes to Europe, 1s ground fine
over there for cattle feeding purposes. This costs the European merchants from
3 to 5 shillings extra per ton for grinding and they would be only too glad to pay
that amount to the manufacturer here. I have ascertained from some big
European Exporters here that they are quite willing to pay for the grinding rather
in India. : : ,

Seed storage.~—This requires special precautions. The seeds must be kept
dry and cool so as to prevent heating, especially if they be brought into the
storage house in a damp state. They must also be not debarred from ventilation.
I mention this because I have noticed latterly cases of severe loss due to this
neglect in seed storage. :

Y. G. PANDIT.
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/ APPENDIX C.
£ N g £ ‘éj /iy 2 l.ll:z E. ‘3 —°§_ g o 9’ % & $ S . . . .
Sor 3. O b = e -l S ¥ R ! Area under cultivation for different Oil-seeds—Cotton.
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APPENDIX C — continued.

' | Area under cultivation for different Oil-seeds—Groundnut. Area under cultivation for different Oil-seeds—Niger seed.

3 L i Outturn in Tons, Area. Outturn in Tons.
S : —_— Disteict. ; |-
1907-08. : 1908-09. | 1909-10. 1910-11. | IQII-IZ. { 1907-08, | 1008-09. | 1909-10. 1910-11. | 1Q11-12, 1907-08. ll 1908-09. | 1909-10. | 1910-1I1. | 1911-12. | 1907-08. | 1908-00. |-1Q0Q-10. | IQIO-II. | IQII-12.
Acres. Acres. *| Acr:s, Acres. Acres. i N e ' v g7
- Presidency Proper— Presidency Proper.
] Ahmedabad ves oo I 1 1 % o Ahmedabad R
Kaira 3 1 Gt & ‘3 Igeira
Panch Mahals ... : 3 4 % a0 Pang it 253
Broach 12 83 128 7 2 Broach
Surat 115 437 192 208 315 Surat 448 224 261 201
West Khandesh ... ol T 1,585 1,789 1,615 1,017 285 1,522 o 1856 i West Khandesh ... 7,382 8,086 6,729 | ~ 6,711
| East Khandesh ... oo 3722 4,843 4,?70 2,798 2,002 1,976 5,513 4,328 3,119 " 1452 East K?nandesh 9l 12 36 14
¢ Nasik Ll 9788 9369 | 10146 | 10680 | 12337 4,352 6907 8046 | 1raas | toshs Nasik «o| 76,368 | 91,402 | 03087 | 89388 | 93,233
Ahmednagar ... ABR L 1,478 2,023 4,254 5139 1,307 1,073 2,675 5,846 4,090' Ahmednagar il 16,788 19,850 10,808 19,337 19,225
: Poona . RN 5050 & 1 4 10 12,355 12,205 12,680 12,721 6864 12,311 11,715 i i Poona S 27,835 29,131 31,856 31,321 33,446
: S:bplapur P ...| 19,865 15,004 24,537 37,905 55,326 5,007 12,560 abies b asui e : . Sholapur s 30 7,142 0,741 8,487 6,636 8,224 .
 Satara ] 85002 61,683 67,086 74,470 05,461 50,244 61,270 o S 95’507' Satara 13,980 18 508 }9,443 21,384 18,682
 Belgaum e Gl < St 2,502 5,078 0163 | 16,141 037 2,066 i i 15,294' Belgaum 7,763 8,997 8,885 8,332 7,391 e Y
‘Fijapnr . 153 66 110 69 88 5% ; Bijapur s G488 6,290 6,013 6,562 6,474
- Dharwar oo 34 6o 99 53 75 v Dharwar bt 3,421 2,836 4,072 5,297 4,028
1 19 4 Thana 6,502 6,726 6,565 6,762 7,708
5 2 8 i Kolaba 784 1,150 974 1,482 1,428
1 1 17 i i Ratnagiri 7,245 7,281 7,836 7,392 7,102
5 12 63 Kanara 54 18 84 75 43
Sind.
. i 3 i Karachi oo 6,004 22,373 11,850 14,296 10,905}
4 2 o Hyderabad < 48,263 | 117,513 58,797 54,605 53,123
u { e v il A ] " Sukkur 12,288 19,218 10,004 12,500 3,319
&arkana e 4 = : Larkhana Sl ST 75,681 50,783 70,684 46,262 :
!J;,_,S. Frontier ‘ Upper Sind Frontier 24,010} 20,526 16,209 12,258 10,257
Thar and Parkar ... o 2 : ¥ - @ ' s e Thar and Parkar ... 6,425 34,857 10,777 15,087 10,732 |
‘
b 4
\
.
)
2 )
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APPENDIX C—continued.

Area under cultivation for different Oil-seeds—Sesamun.

Area. Outturn in Tons,
District. T T e o
1907-08. | 1908-00. | 1909-10. | 1010-11. | 1Q11-12. | 1Q07-08. 1908-09. | 1909-10. 1910-11,
Presidency Proger.
Ahmedabad 27,307 18,731 23,455 19,007 8,148 997 1,564 3,246 2,741
Kaira ¥ 16,654 12,128 10,075 10,342 8,286 2,452 938 1,201 1,300
‘Panch Mah4ls 31,368 36,895 | 26416 | 37,338 8,330 1,772 3178 3,338 5716
Broach 13,208 11,463 10,313 9,018 8,031 1312 1,515 1,804 1,386
Surat 3,808 4,069 3,224 3112 3,673 531 467 457 509
West Khandesh 76098 | 70,171 | 85498 | 53200 | 42494 2543 | 10716 | 10030 | 6817
“East Khandesh 39,199 38,067 30,491 22,140 17,717 1,992 5,386 4,764 3,390
: 85854 | 75421 | 61653 | 64756 | 78as0| 2a71| 4817 |  soas| o530
ot 45,032 24,768 50,040 52,021 46,541 1,261 188 5,586 5,643 |
4,471 3,905 4,707 7,390 3,533 106 354 343 781
“ 7,416 4,716 17,559 11,651 13,047 54 295 r',803 848
419 204 399 304 299 3 36 51 41
. 7,999 7,495 8,942 7,103 9,635' 296 626 1,289 1,015
o 36,543 8,605 28,688 12,523 27,845 1,301 134 2,522 1,863
1'7,258 13,718 26,036 6,370 10,467 1,891 857 3,289 739
1,798 1,796 1,822 1,798 1,776 200 314 325 289
“ 2,821 2,759 2,817 2,303 2,307 390 369 418 345
436 332 268 388 207 1,333 1,804 906 2,524
W W 111 101 147 105 120 B
. Sind.
: " 4,153 10,503 6,097 0,182 783 184 1,825 751 1,312
7,513 11,877 12,223 18,205 13,499 451 1,362 1,001 3,137
W 4,243 6,223 3,246 3,967 3,633 378 803 285 459
Larkhana 4,685 6,558 | ' 4,032 9,724 2,994 208 1,001 324 1,388
‘Upper Sind Frontier 29780 | 36,747 | 20604 | 34500 | 30520 | 2374 | 6406 | 2601 | 4707
Thar and Piirkar 2,617 5,573 6,986 7,628 1,675 140 299 498 780

156

1
by

576

4,062
1,647
6,652
1,860
102
541
18
954
2,312

774

263

324
1,840

194

985*

522

212

2,154

* Combined outturn,

1
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"APPENDIX C—-continued,
Area under cultivation for different Oil-seeds—Castor-seed.
Area, Outturn in Tons.
District.
1907:08. | 1908-09. | 1909-10. | 19TO-11. l 1911-12. | 1907-08. | 1908-00. | 1909-10. [ 1910-11. | 191112
Presidency Proper.
Ahmedabad 25,085 16,248 13,778 13,450 6,811 |
ﬁeaira . 22812 | 10,403 xvo',goo 12,938 8,443
Panch Mahals 3,1\93 3,635 4,071 4,372 1,755
Broach 2,026 2,443 1,647 1,014 972
' Surat 17,689.} 19,708 21,227 20,651 11,229 :
West Khandesh oo 15,448 15,350 13,393 17,910 15,767
East Khandesh 1,357 1,243 1,302 1,514 756 \\ »
Nasik ; 1,177 798 1,030 1,489 1,376
Ahmednagar 205 534 278 281
Poona 126 168 199 191 94 |
Sholapur 2042 | 2483 | 2533| 2273|1773 -
Satara ‘ 272 332 ' 300 280 475
Belgaum 3,716 3,194 3,254 2,058 3,709 J
Bijapur N 2,779 1,375 1,446 1,353 1,655 | © Not available.
Dharwar 8856 | 6928 | 770 5992 7675
Thana 779 743 767 920 1,058
Kolaba 16 20 22 26 28
‘Ratnagiri A = 1 1
Kanara 87 49 76 73 63 £
Sind.
Karachi 265 58 52 231 70
‘Hyderabad 8 3 % %
Sukkur i b
Larkhana -
Upper Sind Frontier "
Thar and Parkar ... i 385 02 100 83 12| »
.

H 20=14
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APPENDIX C—continued. ; F APPENDIX C——continued. 2
Area under cultivation for different Oil-seeds—Sajflower. : Avea under cultivation for different Oil-seeds—Rape-seed.
- Area. o Outturn in Tons, 4 Area. OQut-turn in tons.
is . District.
1”7-0 908-00. 1009-10 1910-11.° | 1911-12. {. 1907-08. [908-09. 1909-10. | 1910-11. | 1911-12, 1907-08. .| 1908-09..| 1909-10. | 19IO-1I. .| IQII-I2. 1907-08. 1908-09. | 190g-10. | IQIO-II. | IQII-iZ2,
Presidency Proper. - .
Ahmedabgd 7,300 0,476 5,245 5,711 2,201 | Presidency Proper—
fiia L 132y 1,152 467 627 119 Ahmedabad 1,519 2,238 1,527 1,473 172 571 517 436 339 17
TR S SR T Lot Sal » hia 2 2 o ik : > 44 - Y .
Broach ‘ Panch Mahals ... 68 o5 | 1136 | 1,882 ar s $a . 336 3
Surat - Broach ve et ‘
West Khandesh ... 8 21 10 : 38 Surat 1 2 21 25 gase . iy .
East Khandesh ... 1,473 1,308 1,387 1,688 1,428 West Khandesh ... 8 17 37 445 159 e 1 R . - vet
Nasik 8,650 7,659 8,526 13,384 14,957 East Khandesh .+« 4 4 10 10 5 ’ - . - -
{ ; |
Ahmednagar s 93,984 137,222 101,631 116,925 87,429 Nasik 21 3 »ee 6 23 one i o oot
4 - 4 ’ 2
{ : Poona e X 62)500 76)290 65’004 66;547 42;967 Ahmednagal‘ i e o K X ok $ P i 24 » T i e
i > |
- Sholapur £ e 98,916 132,204 89,679 122,464 66,796 Poona vee BN ‘ e e ' e
26,473 32,163 23,312 28,742 21,482 Sholapur e l
25,383 9,522 : 27,684 25,205 24,640 ; Satara . v s A voe ver b < | o o
63,060 93,677 66,843 68,565 46,823 > Not available. 4 Belgaum oas g I {shsa8d oo
31,879 31,633 29,753 27,917 20,690 g : 4 Bijapur o 43 e et !
6 . g ; s 3 X Dharwar e o 344 o “ - i e s
2 4 3 7 ’ E | Thana e oo 10 11 11 12 8 il ll o res
‘ . y e Kolaba S gee S l s
| | i
i 3 : i = ot & i | { Ratnagiri % e 1 1 vee ser 1 cen vee ! e .
; : | {
Smd) ; Kanara i res A e o e e ‘s \ ver ey ! ooe i
, l
Sind— . ‘
H!daabad i Karachi 1,165 5,897 3,320 2,714 631 104 884 206 | , 218 51
= : - ®  Hyderabad | 4577 10,351 9,626 | 14,108 5933 420 1,700 1,581 3527 e®
8 ind Fronti - ; ' : : Sukkur «| 5952| 0210 8384 4886 1,493 664 1,094 1,497 1,051 235
§ 9p¢l' Sll;'ld rontier oos ¥ed Sy b L g Larkhana PPes e 96.590 47,101 28'557 35,300 351827 21668 9,619 2,103 2,834 z,sﬁ
¥ h ELS o g i
Twﬂfl’-ﬂ g . R 3 Upper Sind Frontie - | 22635| 40205 | 16650 | 14,237 6,542 2,267 9,503 4224 | - 2679 273
T S ; : : Thar and Parkar «. 745 3784 604 1,355 bo7 40 202 35 75 i ol
: ’ - i . y
. Combin;ad figure for Hyderabad and Thar and Parkar.
8 N
-/ 3
&£
. 4
. o
. gl
» ;‘,\
:
¥ S ]
i
- N -
'
» 9
-,’ o
R ¥




56
APPENDIX C—continued,
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APPENDIX C—continued.

Area under cultivation for different Oil-seds—Cocoanut, Area under cultivation for different Oil-seeds—~Mohra.

Area. _ ~ Outsturn in tons, S Area. Outturn in tovs.
Dtstrict, ! : % g i
i | District. U1 R SRR 1 T S AR i B Sy oo
, 1907-08. | 1908-09. xgog-xo.‘ 1910-11. | 1911-12. | 1907-08. 1908-09. | 1909-10, 1910-11. | IQIX.12. 1907-08. | 10908-09. | 1909-10. | 1Q10-1I. j 1911-12. | 1907-08. | 1908-09. | 1909-10. | .1910-II. | IQIT-12
‘ e |
b e Presidency Proper— §
o SRR e i ‘ e ] s Wlmed:\bad v 1576 552 |)
Kaira Lt i e ) \ Kaira 136,471 111,677 136,204 | 138,884 |
gyt i Panch Mahals ... sl 123,300 121,155 120,201 : 119,217 119,806
Broach oSS ore 2 1 i 2,386 2.4Bb 5 Ko 50 i A
Surat 74 26 49 50 46 |
5 Surat i 7
t Khandesh .., : | ‘
Qe ~heite West Khandesh ... | 59,351 | 68533 | 670625 | 65532 | 61,921 i l
.ast Khandesh .., '
i East Khandesh ... 20,174 27,710 20,202 28,801
Nasik e o i 4 4 9 e
asi P ‘e e o ey
e < ; ! : / Ahmednagar
Poona ver 6 10 8 9 10 || p
oona e “ee ves e
Sholapur sor 1 ¥ 1 1 2 .
holapur e vee
~ Satara vee T B S 28 34 30 30 s g
atara e e ves s e LEL]
Belgaum 12 1 1310 10 9|+  Not lavailable, ' o s :
elgau es vee : i 5%
Bijapur oe o 19 11 21 12 18 i ’ Not availjable.
ijapur e soe
Dharwar .o 520 477 486 505 343 g v
arwar
Thana .o 26 & 16 7. 1,20 y
9 947 9 973 3 Thana oof 20313 32646 | 34215 | 35799 | | 44,384
Kolaba PP 1,042 1,084 1,154 1,149 1,145 :
' Kolaba vor
Ratnagiri 6,345 6,204 6,352 6,498 6,672 &
5 atnagiri
Kanara Soél 11,201 11,550 11,508 11,419 11,358 < i
anara e e “ee “ee .se e n
Sind— :
Sind—
Karachi s e 21 14 14 | 23 ]
Karachi e v} Vou ias Wb e
Hyderabad s p v o Hyderz:.bc;id N
&kkll" ren vou [
Sukkur s
Larkhana oe 3 e s %,
% Larkhana ore
Upper Sind Frontier P B e e b
. U. S. Frontier ... e
Thar and Parkar ... ’ |
- - Thar and Parkar ... i l e B
. .
‘ i L]
. H 20—15
L
p ¢




- APPENDIX C—continued.

Area under cultivation for different Oil-seeds—Linseed.

\

Area. Outturn in tons,
District. Bt o e OISR 11 98 511 B4
g 1907-08. -1908-09. ! 1009-10- | I1QIO-11, 1911-12, 1907+08. 1908-00. 1009-10. 1010-11,
5 f
Presidency Proper—
Ahmedabad 1,061 561 571 100 It g 106 58| - 43 16
Kaira : 119 84 36 25 191 14 A 3 i
Panch Mahals 10 37 126 162 3 13 13
Broach !
Smt o %
West Khandesh ... 5,030 2,453 5,608 16,440 8,822 102 i 174 636 2,267
East Khandesh 2,096 1,289 1,770 3,906 4,517 34 160 199 ,497
Nasik - 23,430 15,649 18,620 | 41,135 50,107 234 713 | 1,72 5805
Ahmednagar 10,721 42,320 11,378 17,319 18,140 52 646 1153 | - 1,92y
Poona 950 953 ors|  1a47s 418 s ke 3 i
- Sholapur 17,404 18,736 19,839 24,186 21,244 207 | . 104 1,381 A
Satara . 3,378 3,326 3,258 3,559 3,125 108 249 | . 324‘ ; : st1
+Belgaum 1.048 2,041 1,631 | 2,062 2,342 | 02 109 213 pon
'B?japur : 56,413 71,526 52,796 56,887 6.2.542 1,543 4,78 :
- Dharwar 16,876 19,245'; 16,64§ x5,8; 3 12,223 1,356 1,1 3: ?::l gt
Thana % % a0 o
Kolaba : .
Ratnagiri \id %
Kanara ‘ %
s’;,,d_. "
: Ka;-achn
Hyderabad
‘Sukkur Lo 9
Larkhana -. “
LS. Prontier ... & | 25 i .
Thar and Parkar ... i 74

APPENDIX D.

General Imports.
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Cotton seed in tous.

Ahmedabad
Kaira
Pa‘nch Mahils
Broach
Surat '
West” Khandesh
East Khandesh
Nisik ,
Ahmednagar
Poona
Sholdpur
Sétara :
Belgaum | -
Bijapur
Dhérwar
Thdna
Koldba

tndgiri
Kénara
Sind
Kar4chi
Hyderabad
Sukkur
L4rkana
Upper Sind Frontier
Thar and Parkar ...

1907-08 1908-0g
20,931 | 18,043
1,317 1 982
822 | 465
28,931 | 30,179
16,567 | 11,002
7,221 20,191
22,325 59:347
1,155 1,098
2,257 L,o19
70 16
431 509
1,238 | 1,353
0,164 8,011
19,183 10,483
k| 34,921 19,825

i

61 : 20
21,625 | 13,206
420 470
67 | 37
I5I 45
313333 26,277

1909-10. 1910-11. 1911-12
- ~——
33,337 { 31,035 2,460
I,I15 1,114 ' I,154
9o1 921 1,022
, 41,004 | . 36,317 24,098
18,701 16,871 13,927
37,856 39,866 17,048
85,336 89,448 65,667
4,370 9,129 9193
12,541 9,100 1,830
925 1,019 144
8,079 3,868 1,650
844 970 813
14,548 20,409 7,502
33,206 37,750 26,618
39,534 41,451 17,604
4 10 i OB
8138 | 16,0891 sngas
190 153 97
20 11 21
67 82 47
22,645 22,033 ;

Name of Seed.

Sesame
Groundnut

Castor seed
Mowra -
Safflower
Coéttonseed
Poppyseed
Niger
Linseed

Ra
Coclt)fanu'.
Karanja

...] Sesamum Indicum
.| Arachis Hypogeea

...| Ricinus Communis

...| Bassia Latifolia

..| Carthamus Tinctorius
..| Gossypium

..| Papaver Somniferum
.| Guizotia Abyssynica
.| Linum Usitatissimum
.| Brassica

..| Cocos Nucifera

.| Pongamia Glabra

Latin Name,

?
?

B S T |

.| Yellu, Til, Tir, Tal.
5 \/Iung-phall,

i

BT S R LI Ol

Vernacular Equivalent,

SRR

smch

Frandl Oudla.
./ Dol, Moha,

“ Kardl Kusumbi, Kusbl, Kabri.

Kapas1a

..., Khus-Khus,

...| Khursani, Gurelly,

... Alshi, Javas, A Agashi.
.t Sarsav, Sarreh, Rai,

..| Kopata,
Karan]a

Bhul-mung, Bhui-

St
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List of works consulted.

(1) The Commercial Products of India By Sir George Watt.

(2) Chemical Technology and Analysis of Oﬂs
Fats and Waxes.

(3) I. C. S. Reference Library, Sections 36 to 44.
{4) Cottonseed Products in Foreign Countries

By Lewkovitsch.

By the Bureau of Manufacturers
Department of Commerce and

Labour. :
(5) Chemical Technology of Oils, Fats and By A. M. Ghose, M.S.C., Chemical
manufactured products. Engineer.

By Louis E. Andes.
By D. A. Tompkins.
By U.S. A. Department of Agri-

culture.

(6) Drying Oils and Boiled Oils
(7) Cotton and Cotton Oil
(8) Cottonseed and its products

(9) Cottonseed Products. By Lamborn.
(10) Special Consular Reports.
(11) Oil Paint and Drug Reports.
(12) Oil Miller
(13) Cottonseed Oil Magazine.
(14) National Provisioner.
(15) Animal and Vegetable fixed Oils, Fats, Butters
and Waxes.
(16) Inter State Cottonseed Crushers’ Association
Reports and Bulletins.

(17) Texas Cottonseed Crushers’
Reports and Bulletins.

(18) North and South Carolina Cottonseed Crushers’
Association Reports and Bulletins.

(19) The Great Cottonseed Industry of the South...

Association

By Luther A. Ransom

n(_)MBA’Y 3 ; PRivNTEﬁ;f-THE GOV;!"R‘&'M E \1 'cr:.\"'-m .'\LWITRTL ;s.



T AR DA
Mok LA - R 1 --_n};:} ryaf

SECT/ION.

GROUND

—

TOF e
Vo Tn s :-’g{‘r":,, SOINF

BUCKET.

hov! Photorineo. Offive, Foona, 1944

Gov* Photosines Office, Poona, 181a
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The whole work outside the central work is made of stone,
however made of wood. The oil when it collects in the central hoﬁ: :.:; e::::: ‘f‘o.r toill‘ is
out after soaking a piece of cloth and squeezing the same in “Oth""mma;' . T; en
is no pipe as in the case of “ Kolu” through which the oil can be made tq llbwf‘. In t;ri:
continuance, the oil seed is used with husk on and the oil is not required to hmd o
repressed as is done in * Koju.”

Gov! Photozineo: Office, Poona, 2914

NOTE :—~The whole work is made of wood. Seed is used after removing the husk. The
oil which flows out through the pipe at the bottom is required to be boiled and repressed,
before it can be obtained in a pure form, ;

Gov' Photazivieo. Offion, loonu, 1914,
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