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THE- CinEF SECRETARY To GoVERNMENT;··. 
Revenue Department, 

·Bombay. 

Sir, 
I have the honou~ to s~bm'it the armual report of the·I)epart~ . 

ment .of lndustries_for the year· 1918~19.. · :, 
. . 2.- Mr: P. i.M~d. C.I.E; L c:.s.-, held charge a~ Dir~~; 
till 18th April .1919'when I relieved him. In the following month 
I took charge, in ·addition,. of the appointrr.ent ~f Controller of Muni- . 
tions, Bombay Circle. _ · · . . , 

Expenditure. 
3· . . : The expenditure. on the. Department during the financial 

year 1918-19 was Rs. 73,000. 
• 

Staff. 
· 4. There i~ still no full-time .expert staff. at the command of 

the Department which meantime. relies for. teclmical assistance 
and advice on the part-time services of pfficer~ of other d~partments 
and instittititJns. In engineering matters 'the Mechanical Engineer . 
to Ct>ve!Jlrilent ~ith his staff and Mr. T oin S. Dawson, Pripcipal 
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of. the Victoria Jubilee Technical Institute, hav~· been of. great help. 
Dr. A N. Meldrum, Professor of Chemistry, Gujarat College, 
Ahmedabad, and Mr. A. J. Turner, head of the chemistry section 
of the Victoria Jubilee Technical Institute, h~ve dealt with chemical 
problems, Mr. E. R. Fern continued to serve as pottery expert, 
and Mr. T. J, Walke as part~time Superintendent· of Fisheries, 
Southern Range. fn addition there are in this and other provinces 
speciai departments ~nd technical or resea'rch institutions. which 
have been consulted, when necessary, regarding· niatters on which 
their members are expert advisers.- I have also been fortunate in 
obtaining useful information and assistance in coni1ection with the 
vegetable oil industry from Lieutenant A. F. Yuill, Assistant Con· . 
troller, Oils arid ·Paints. The appointment of a suitable expert 
staff is the first. requirement of the Department, but. in the circum· 
stances. of the year this has been. impracticable. 

5. · The {Hembers of the Advisory Committee appointed to 
assist me during the year were :-' · · . 

. . 

The Hon'ble ·Mr. Purushottamdas Thakurdas, C. I.E., 
M.B.E. . 

The Hon'ble Mr; Munmohandas Ramji. . . ... 
C. N. Wadia, Esq.,. C.I.E. ,-

-The Hon 'hie 'Mr. Chunilal V. Mehta, M.A., LL.B. 
The Hon:b)e Mr. Nigel F. Paton. 
A. ]. Raymond, Esq. - . 

Rahimtulla Currimbhoy, Esq. 
- A. T. Arnall, Esq . 

• 
M. de P: Webb; Esq., C. I.E,, C.B.E. (Karachi). 

Policy. 
· · 6.· In the last- ·report'" my · predecessor aptly described · the 
policy of the new Department, UJider war conditions, as- one of judi. 
cious opportunism, Amidst t~e changes brought by peace-4 new 
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dithCUlties .have ansen ·m mapping out definite lines of advance and 
of obtaining staff when advance seemed justified. The check on 
the initiative of the Department in this way will be illustrated in 
later paragraph~. At this stage of development, the activities and 
policy of the Department are best described, in the first instance, 
by illustrative examples, and iri selecting those gi~en below I have 
taken, as far as practicable, the · chief industrie~ examined by 
Mr. Mead in the preceding year. 

Hand-loom Weaving. 

7. There has been no new development in this section of 
the Department. Mr. Pomfret, the head of the textile section of 
the Victoria Jubilee Technical Institute, who has hitherto been the 
chief expert adviser in this industry, proceeded on leave early in 
1919 and subsequently retired. The main work of thia section is 
the demonstration of the use of fly-shuttle looms and their introduc
tion amongst the weavers chiefly through the medi~lll of weaving 
schools. These improved looms are now in use in large numbers 
in many weaving centres and the success of this line of work, of 
which the credit is ~ue to the Registrar of Co-operative 
Societies, though limited, is undoubted. I do not entirely share 
my predecessor's views that the weaving schools are not the most 
economic arrangement possible and that they should be run by local 
bodies with the assistance of grants-in-aid. I have asked for sanc
tion to introduce the method of popularizing fly-shuttle slays through 
demonstrators who will earn commission on each new slay which 
they introduce. But I understand that in another province the 
method of short time demonstrations has shown the defect that 
at the first difficulty which arises the weaver is strongly inclined 
to abandon any new mechanical contrivance and revert to his old
methods, unless there is someone. on the spqt to help him. The 
weaving schools certainly overcome ffiis difllculty and train the 
younger men in proper methods. In the ~arly stages of a school 
there are advantages in having a centralized te~hnical control free · 
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from all possible adverse local influences, and at the present time 
r think that, as a rule, a local body should not be expected to finance 
and control a school till the latter is well established and, from the 
departmental point of -view, has practically served its purpose. At 
this stage, the local weaving population are frequently keen that 
the school should continue its activities, and in such cases the· active · 
assistance of local bodies ·may reasonably be expe~ted. 

8. · The introduction of improved mechanical appliances is 
the only pr~fitable line of advance in the hand-loom industry at 
the present time. Imported healds, reeds, shuttles ·and pirns are 
now used in the schools and the~r advantages over the co;mtry-made 
articles are sufficient to have induced an increasing demand for 
them by the weaving population. . 

9. At the beginning of the year there were weaving ~~hools 
at Dhulia (West Khandesh), Bhiwandi {Thana), Na~irabad 
(East Khandesh), Sangamner (Ahmednagar), Kamatgi (Bijapur) 
and Kittur (B~)gaum). At Dhulia, where 650 fly-shuttl~ slays 
are now in use, the school will . be closed · as soon as the local 
authorities have decided whether to open. a weaving section in 
the local technical institute ; it is conti~ued meantime so that 
there may be no · break if the technical institute introduces 
instruction in weaving. At Bhiwandi over 500 fly-shuttle slays 
are in use but the school is continued in connection with local 
:experiments in warping and sizing. The work of th~ Sangamner 
school is good, .of Kamatgi fair and of Nasirabad poor but im
proving. The school at Kittur was closed in December after 
80 improved looms had been introduced. There. were also . 
demonstrations, extending over six months or more, at three centres 
which resulted in the successful introduction of single · and double 
Jly,-shuttle slays. Instruction was ·also given to the students at the 
Agricultural School at Devi Hosur. Experiments with a warping 
.and sizing machine and a 'contrivance for producing solid silk ' 
:borders were made at Dharwar but with no very definite results. 
'The warping and ~izing machine is unsuited to the individual 



weaver :bui: may b~ profitable to small factories employing· a 
number of weavers and the . plant will be tried further at 
Bhiwandi with the object of testing it for this purpos~ .. 

10. The dye market has again given trouble during the year 
~o the weavers : a further reference to this subject is made later. .. 

- Pottery. 
II ; Mr. Fern's services continued during the year at the 

disposal ·of the . Education· Department as Superintendent of the 
potterY" section of the Sir J. J. Scho-ol of Art. It was. arranged _last 
year that no new Students should be admitted to this section and 
that the 'classes should be gradually closed in anticipation- of the 
establishment of a new Demonstration Pottery Factory in Salsette. 
It was soon evident; however, that to maintain continuity and· keep 
the staff in work till the new factory was complete the pottery sec
tion must continue for some time on its original lines, and this has 
now been arranged. " . 

12. After the complete surveys made last year, the samples 
received and tested were small in numbers, viz. :-

Clays 

China clay 
Fire clay 
Sands 
Quartz 

Received, 9 samples ; tested, . 3. 
. ~ Received" and tested, 1 sample. 

Received, 1 sample. 
Received and tested, 3 samples. 
Received and tested; l sample. 

Others Received, 2 samples ; tested, 1. 

· 13. During the year Mr .. Fern resurveyed 'the red clay 
resources at Kurla for the . new demonstration factory, and visited 
the Lakhtar Stat~ in Kathiawar to select a lire clay for the manu
facture of the bricks required for the furnaces in the new factory. 
These will be prepared at th~ School ol Art by the iitudents under 
Mr. Fern's superintendence. He also visited the Ahmedabad 
district imd advised a local syndicate regarding the working of it& 
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ka:oiin deposit. A large deposit ·of China cla:,o: in the south of the 
Presidency is also under investigation,. and arrangements. have been 
made for refining a one-ton ~ample for test as a sizing material in 
a local mill. Mr. Fern also inspected the manufacture, for the 
Irrigation Department, of pipes for land drainage in ·the districts 
of Nasik and Poona, and gave advice. . 

. I 

14. · The scheme for the Demonstration Pottery Factory has 
been submitted for sanction, but further progress is barred, at the 
moment, pending the completion of the scheme for industrial 
development at Kurla and Kirol in Salset~e which is mentioned later. 
The site of the new factory has required careh!1 consideration, and 
it has now been decided that it should be located, if possible, on one 
of the railway sidings in the new industrial area. It~ exact · posi
tion is therefore dependent on the scheme of development finally 
adopted. 

15: Local private enterprise has not made any advances in 
this industry, and in one instan~e there has been a set-back. There 

. are several schemes in the air, but the general conditions seem only 
to have strengthened the case for an experiment in pioneerin·g and 
demonstration by Government. One · mofttssil enterprise started 
on in~ufficient capital applied for · financial assistance which was 
refused. The whole policy of financial assistance . by Government 
to industries has still to be worked out. 

Oil Seed Crushing. 
16. The Department has done nothing directly to assist this 

industry, with the possible exception of despatching a sample of 
good groundnut cake to the Indian Trade Commissioner in London 
for obtaining the opinion of an important firm of biscuit manu
facturers on the possibility of developing the manufacture of nutra• 
mine. Nothing practical has resulted from the information hitherto 
published by the Department regarding the value of this· foodstuff, 
nor is anything likely to result so long as the available plant in India 
is unable to reduce the oil content of. groundnut c;ake to the limit 
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of five per cent prescribed by Mr. Mackenzie Wallis who conducted 
the investigations and brought his results to public notice. I men
tion the oil industry because it affords an opportunity of making 
remarks on the business side of industries generally. 

17. There is a singularly large number of individuals who 
approach -the Department for advice apparently on the assumption 
that the industrial battle begins and ends with the overcoming of 
technical difficulties in production and who overlook the elemen
tary fact that the profitable disposal of its prodl\cts is the real aim 
of and usuallY, the chief obstacle to fresh industrial enterprise. The 
manufacture of 'Portland cement from pearls may be a technical 
probability, but it is outside the realm of business possibilities ; 
yet schemes are gravely suggested in which the chances of profit 
are hardly. more apparent. Even in est&blished industries where 
the costs of production are known there is a tendency to think that 
expansion ends with the erection of new factories regardless of. the 
need of new markets for an increased output. In India there is 
ample crushing power to meet all internal requirements of vegetable 
oil, and failing new internal demands an expanded oil industry must 
look for new markets abroad. The controlling factors here are the 
comparatively small demand in India for oil cake and the fact that 
a foreign market requiring both the oil and the cake naturally imports 

·the seed and .crushes for itself; the economy in containers and rail
way and ocean freights is obvious: The protectionist may suggest 
export duties on the seed, but, unless the seed is an Indian mono
poly without a substitute, this course means loss to· the agriculturist 
and no likelihood of a larger market for the industrialist. 

18. Quite a number of schemes, ranging from petty to import- · 
ant, have been brought before me for advice .on various points, 

. and with the assistance of 'Lieutenant Yuill, which I have already 
acknowledged, the general position of the industry has been fully 
discussed with actual or prospective millowners. In only one case 
of contemplated expansion-the most important-had the need of 
finding new markets been recognized.· The answer to the· critics 
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who .stated that the Department must investigate why Indian 
capital is .not attracted to the oil industry and remove the difficulties, 
is· that existing' concerns can more than meet existing demands and 
the real problem is to find new· markets. The expansion of the 
industry virtually depends on the rate at which the Indian agricul
turist can use increasing quantities of cake for fodder and manure, 
and this leads into problems which are the special work of another 
department. Given a bett~r Indian market for the cake, new out
lets would probably arise for the oil, for example, in an expanded 
.soap industry. 

19. Whether the efficiency of the industry _can be improved 
is another question. On the large scale a combination of cage 
presses with an extraction plant seems feasible. For certain seeds 
the rotary ghani is hard to beat, and it is probable that with better 
mechanical equipment the village oilman can still prosper. In this 
connection, the possibility of improving the quality of the ~I from 
village presses may be worth investigation. Help to small concerns 
and consideration for the village industry must await, however, 
the appointment of a technical staff. . 

Casein Manufacture. 

20. War demands led to an investigation of casein manu
facture ·which was terminated by the resignation of the chemist 
in charge, Mr. Mackenzie Wallis. It has since been taken up by 
Dr. A. N. Meldrum with the help of an assistant chemist. An 
investigation of this kind must necessarily take time. The present 
position is that a. large sample of sulphuric casein prepared by 
Dr. Meldrum has been sent" to the United Kingdom for a report. 
I am also in correspondence with the Indian Trade Commissioner 
in London regarding. technical and other assistance which may be 
expected from certain sources. Casein is not a new industry in 
the Presidency, but it seems capable of technical improvement and 
expansion, and two or three firms or individuals of standing ar~ 
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market difficulties may ultimately prove more formidable than 
technical problems .. The present market cannot be maintained for 
ever, and when old sources of supply are fully re-opened the posi
tion may be very different. My enquiries show that some time 
before the war one enterprising Indian studied the industry ·care
fully in England, Europe and America, but the market collapsed 
for a considerable period, s~ that no amount of technical skill could, 
at the time, establish the industry on a paying basis in India. The 
technical uses of casein are, however, now rapidly increasing and 
likely to absorb an increased output. 

21. Dr. Meldrum is also experimenting on the production of 
casein from separated milk by the method employed in F ranee. of 
using an electric current. He has also . made preliminary 
experiments in the manufacture ·of gallalith. Mr. Mackenzie Wallis 
had begun an investigation of the manufacture of casein cement 
for aircraft purposes, and though this has not been definitely 
restarted, it has been found easy to produce glue of good quality. 
There are now good prospects of locally made casein becoming 
the basis of further local industrial development. 

Chemical and Allied !t~dustries. 
22. Bitterns.-There are two or three schemes for the estab

lishment of new chemical industries near Bombay regarding 
which the Department has been consulted on various points. The 
details are necessarily confidential, but there is no harm, except· 
the risk of being tedious, in repeating the statement that here also 
the difficulty will be to obtain a profitable market for the products 
and, in an increasing degree, for the by-products. The chief scheme 
with which the Department is actively concerned is the utilization 
of the bitterns at Kharaghoda which Mr: Mead described as the 
prime suhject of investigation last year. The Pioneer Magnesia 
Company has improved and extended its premises, installed a rail
way siding and loading platform and is arranging to purchase a . 
motor rail wagon with a tank and pump in order to bring the crude 
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bitterns fro~ the pans to the factory. An improved process of 
manufacture was devised by Mr. Mackenzie Wallis and the neces· 
sary ·plant designed by Mr. Dawson. A new agreement with the 
Company provides that it should make a trial on a large scale of 
the manufacture of magnesium chloride and magnesium sulphate 
by the· new method. It is hoped that experience will pro:ve thai: it is 
advisable to multiply the new plant. The objects of the new process 
are a greatly improved production of magnesium chloride, economy 
of fuel and the full recovery of by-products of good quality. The 
new experimental plant is now ready and will be worked next season. 
The by-products will be obtained by treating the sludge from the 
chloride vats with sulphuric acid so as to convert the chloride in 
the sludge into practically pure magnesium sulphate ; the hydro· 
chloric acid set free in this process will be utilized for the production 
of zinc chloride. Laboratory experiments on this subsidiary process 
have proved successful, and the Pioneer Magnesia. Company is 
ordering a small manufacturing plant which, if successful, will be 
replaced by a large plant. 

23. The whole experiment, which is under the control of 
Mr. Turner, has also been arranged. with a view to testing the 
bitterns as a possible source ·of bromine, and arrangements have 

· been made, through the Indian Munitions Board, for sending next 
cold weather a complete range of samples of brines, bitterns and 
crude and refined salts to England for independent analysis. 

24. Similar investigations will be instituted regarding the 
. possibilities of manufacturing magnesium salts and extracting 
bromides at Aden, and when Mr. Turner, who is controlling this 
investigation also, has completed it, the results will be submitted 
to. the Indian Munitions Board. . The investigation has been delayed 
by difficulties incident to obtaining a full range of samples and by 
the illness of the assistant chemis1: under Mr. Turner. The possi· 
bility of producing bromine and ·bromides depends on market 

. conditions to a peculiar degree. The supplies from Germany and 
America are ample, and prices in the past have fluctuated over a 
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long range in a manner dependent entirely on whether the manu~ 
facturing organizations in Germany and America were competing 
or selliqg in agreement. The question of obtaining bromine supplies 
within the Empire was raised during the war, and the establish~ 
ment of a bromine and bromide industry within the Emp~re will 
probably depend more upon imperial policy than mere ind'ustrial 
and commercial factors. . 

25. Sodium carbonate.-Jn December 1917 attention was 
drawn to the possibility of increasing the yield of sodium carbonate 
from the alkali deposits in Sind and these were finally surveyed 
in 1918~19 by Mr. "c, de P. Cotter of the Geological Survey of India. 
The deposits are distributed over two areas, the first lying mainly, 
and the second entirely, in the . Khairpur State. In these areas, 
shallow lakes or .dhands are formed during the rains, into wh~ch 
are washed soluble salts from the soil and sub-soil, so that even~ 
tually they contain concentrated solutions of various salts, of which 
the principal is carbonate. of soda. The water in the lakes concen~ · 
trates during the· dry season and the' chaniho (carbonate of soda) 
is collected just before the rains. Only those lakes which are very 
shallow, usually I to 3 fe!!t deep, and which therefore form natural 
evaporating pans, are worked for chaniho, and Mr. Cotter 
suggested that the amount produced might be considerably increased 
if the larger dhands which are over 3 feet deep were worked by 
constructing ' soda · gardens ' .near their margins and allowing the 
solution to concentrate by solar evaporation. He also suggested 
that the quality of the soda obtained might oe much improved by 
the intelligent use of hydrometers, as ·it has been shown that the 
·concentration should not be allowed to pass a specific gravity of 
· i · 280; . At present the dhands are sometimes allowed to dry 
.completely before any chaniho is . collected, and the mineral is 
thus contaminated by the presence of the impurer fractions which 
are ·deposited after the chaniho. These suggestions were com~ 
.mtinicated ·to the Commissioner in Sind for the benefit of the 
Khairpur State and of the areas in Sind itself where the deposits 
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are worked. The amount" of soda annually produced · will never 
be' ver)r great·. In addition to the portion sold in the bauis of 
Hyderabad· and Karachi for use in washing, dyeing, cookerjr, etc., 
a variable quantity is exported. In '1916-17 this amounted 'to 
880 tor;s, valued at over one lakh .of rupees. Even under the best 
c6ndit'ions the production is· not iikely to exceed four cir 'five 
thousand tons annually, as compared with an average ·annual import 
of over 26,000 torts.· The· r.esults of applying the suggestions made 
by Mr. Cotter, which are now the subject of correspondence with 
the authorities i~ Sind, will· be watched next working season. 

. . 26. Salai ;esin.-C)f ~th~r subje~~ r~ferred to Mr. Turner, 
me~tion ~ay.b~·made of the oleo gu~ resin of Boswellia ·Serrata 
to which a r~ference was made:in last ye.;r·s· report. Lab~ratory 
:w~rk. w4ich ~~s del~yed for wan~ of suitable apparatus, has now 
begun. A similar investigation is also in progress at ·the Indian 
institdte of Scienc~, Bangalore, ~ndit" is believed that private enter
prise is als~ inve.stigatinll" .. The tmJl~ntine prod~ced is of goo.d 
quality but the resin'.is not so g~od and the gum is practically value-. ~ . . . ·- ~ . . .... 

less. If an improved gum. can be produced the crude resin could 
probably be exploited with profit. · 

· Fisheries. 
· · 27. Some. progress.' has been made towards organizing this 

seetiori of the Department, of.. which tlie main lines were laid down 
by Mr. Mead. Applicati~n 'has been made for the loan of the 
services of a marine' biologist, with' knowledge 'aml"experience of 
the scientific imd economic' sides of the industry, who will investi
gate the resources to be exploited and. make proposals for the means 
of doing so and the necess~ry organization. A COJ!lposite trawler 
of the Castle type, which had b~en '·constructed in Bombay for 
purposes 'connected with the .war, has been .purchased, and, ~hen 
the services of a trawling master and mate have been erigage,cl,, the 
fitting of the 'vessel as a trawler. will be made under their direCtion. 
This is a field for Government endeavour analogous to the explora-
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1ion of the country's mineral resources by the Geological Survey 
-of India. In the case of fisheries, however, I consider- that mere 
·exploration work should, ~t the outset, be subordinated to the 
policy of ascertaining definitely whether trawling will or will not 
pay in Bombay waters. If it does pay, and perhaps even if it does 
not pay, there .will probably be for many years to come a rich field 
for scientific and economic enquiry. · 

28. Mr. Walke, part-time Superintendent 'of Fisheries, 
'Southern Range, continued his local enquiries till he was trans
ferred to Bombay. At his suggestion, the Collector of Kanara 
·has taken measures for the protection of the natural oyster beds 
situated at the mouth of the T adri creek in the Kanara district, 
and Mr. Walke is carrying out operations to help the beds to recover 
from thEJ depletion which they had suffered. Next year he will 
make experiments and demonstrations in the manufacture of fish 
-oil, for which purpose he has been provided with two portable 
presses. It is unfortunate that unavoidable delay in securing 
his transfer from the Salt Department has prevented him from 
begiJ?ning full-time work at the opening of the "ew fishing season. 

Glass. 
29. The glass factories were heavily handicapped· in the 

-earlier part of the year by difficulties in obtaining coal, and at a 
meeting of their representatives with Mr. Mead, arrangements 
were made in consultation with the Coal Controller for a minimum 
supply of coal to keep in working order furnaces which were 
·engaged on orders from Government and public bodies. Never
theless, some factories had occasionally to close altogether for want 
of fuel and raw materials. Mr. Dawson gave one factory aid in 
working useful plant which had been lying idle. Recently the 
Director of the Geological Survey has accepted proposals for a 
survey of the sands in the Presidency, suitable for glass 
manufacture, and this will be made in the cold weather. A con
_ference will also shortly be held with representatives of the 
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industry to discuss what measures can be adopted for its assistance. 
Here, again, it is not the difficulty of making glass but the difficulty 
of meeting foreign competition which has to be overcome, and 
probably the first step is for the Department to devise a costing 
system and arrange for its introduction in one or two factories 
with the object ~f ascertaining what the economics of the industry 
reaily are. Bombay City, where no less than six glass factories 
are now located, is far from the Indian sources of sand and coal, 
and has not the protection against foreign competition which is 
afforded by railway freights to a place like Allahabad which has 
sand at its door and coal nor far distant. -

Sugar. 
30. I mention this for two reasons. The Advisory Com

mittee has recommended that the next State technical scholarship 
should be awarded for the study of sugar technology including 
sugar chemistry. Secondly, a ~ember of the Belapur Sugar· 
Syndicate has kindly supplied statistics to show that there are good 
prospects for an industry "undertaking the manufacture of a 
standard gur packing case and his suggestions are now under the 
consideration of the Forest Department. 

Tanning. 
31. It is most unfortunate that at a time when the tanning 

industry in other provinces is making preparations for develop• 
ments on a notable scale,' the industry in Bombay should be 
handicapped by uncertainty regarding its location in the future. 
Dharavi, where the tanneries are now situated, must be evacuated 
in connection with improvement and extension schemes in the 
north of the island of Bombay, and till large schemes now under 
the c;:onsideration of Government mature, the tanners are at a loss 
what to do. 

-32. Government have issued orders regarding experiments 
in the extended cultivation of tarwad (Cassia _auriculata); the bark 
of which is the staple tanning material -in India, and the Forest 



IS. 

Department is testing the cultivation in Sind of Caesalpinia brevi
folia which has been recommended by the Tanning Adviser to the 
Indian Munitions Board. 

33. During ·the previous year instructions were issued, at 
the instance of the Indian Munitions Board, with the object of 
improving the flaying of skins and hides. There is nothing to show 
that any improveritent actually resulted and the problem, which 
is one of great difficulty, has again been under examination. 

34. I shall now endeavour to sum up many of the scattered 
activities of the Department under one or two general headings. 

Pioneering and Demonstration. 
35. These are the methods which chiefly fasc;inate the popular 

imagination and it is worthwhile to consider their limitations. In 
Indian agriculture they are practically the standard methods of 
progress, but agriculture is sharply differentiated from industries . 
in that it works for the advantage of thousands of small producers 
and scarcely knows the fear of over-production. When the 
Agr?cultural Department has successfully pioneered on its own. 
farms the cultivation 6f, say, an improved variety· of. cotton, its. 
demonstrations- are attended with little or no risk that the new 
variety will be sown by too many cultivators or that large sums will 
be invested in the new cultivation~by individuals who have neither 
the knowledge, experience or natural aptitude for any form of cul
tivation whatever. In Indian industry the case is different. 
Except in special cases, it is impossible for the fruits of any success
ful pioneering effort to be reaped directly by more than a few. The 
special exceptions include the village industries, of which hand
loom weaving is typical. Here the Industries Department is work
ing on lines analogous to those of the Agricultural Department, 
and any improvements which are found suitable for the industry 
benefit workers by the thousand. The small scale factory for the 
production of articles in ·large demand is the next most suitable 
field for pioneering and demonstration. But the limitations are 
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obvious. Private enterprise leaves few profitable branches of 
manufacturing industry umixploited and the idea that a Govern~ 
ment Department should successfully pioneer new industries and 
transfer them when established to private enterprise can only very 
occasionally be realized. The Department has made arrangements 
to pioneer in trawling and has submitted a scheme for a similar 
experiment in pottery and there the pioneering effort rests for the 
moment. One defect of these experiments, from the business point 
of view, is that they have usually to be arranged on a scale as small 

· as is compatible with the demonstration of a commercial proposi~ 
tion, whereas the private industrialist naturally plans his venture 
on as large a scale as his market, his resources and other governing 
factors will permit. 

36. As a supplement. to complete pioneering efforts, such as 
fish trawling and pottery manufacture, work of an experimental 
nature will be done by the Department to assist the pioneering of 
new industries without the Department itself actually organizing 
production on a factory scale. Instances of this line of activity 
at the present time are the manufacture of magnesium chloride, 
bromine and bromides, Ca.sein and casein derivatives, and the utiliza~ 
tion of the gum oleo resin. of Boswellia serrata. Last year certaii:I 
button making machinery was taken over and experiments begun 
with the object of assisting· to meet the war demands for buttons, 
but I have meantime stopped this pseudo~pioneering effort till more 
information' is collected . 

. . 
3}. The idea of demonstration factories is another product 

of the discussions of recent years but it has not yet in this Presi~ 
dency been developed except for pottery where demonstration 
will be combined with pioneering and experiment. It has its 
origin in the dearth of local experts and in the lack of facilities 
for· the adequate· training of young Indians in manufacturing 
industries. To those who understand the conditions abroad which 
create the expert and the manager, the idea of repro_ducing these 
conditions in a Government demonstration factory will"· readily 
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suggest cnt1c1sms. The ·demonstration factory is mentioned here, 
not for its merits, if it has any, or its defects, which are obvious, 
but to draw attention to the lack of facilities for the industrial 
training of young Indians which the public, including the local 
capitalist, rightly feel must receive attention from Government. 
As a palliative at least, this Department can arrange to a limited 
extent to provide the capitalist and the ·industrialist with the tech~ 
nical advice and aid which is otherwise lacking. 

Technical Assistance to Industries. 
38. With the staff at its disposal the Department has done 

what was possible to meet the demand for technical assistance. 
Mr. Dawson has devised an improved silk twisting machine for 
the silk industry at Surat. The machine now in use is good of its 
kind and Mr. Dawson's aim is to produce a standardized model 
which will give better results than the make~shift varieties now in 
use. Success is reduced to a matter of costs and these have still 
to be investigated. Mr. Dawson also gave assistance to a gold and 
thread factory of which I hope to give the results in a future report, 
to a factory producing raw hide pickers and to a hosiery factory. 
Mr. Turner has devised for a brush factory a method of sterilizing 
bristles. These are instances of assistance which should be multiplied. 

39. A plant for the "improved distillation by steam of rosha 
grass oil, which was designed by the Forest Economist at Dehra 
Dun, was completed, delivered and put through a trial working· 
in the jungle by the staff of the Public Works Department .. Work~ 
shop at Dapuri. The trial gave satisfaction to the producers of the 
oil but owing to short supplies .of rosha grass consequent on the 
bad monsoon of 1918 further operations had to be postponed. 

Industrial and Commercial Intelli'gence. 
40. Under industrial intelligence . I class information 

enabling enquirers to approach direct the proper authorities or 
experts. As an instance, enquirers· regarding the paper pulp and 
paper industries are. supplied by the Department with information. 

MB79J-3 
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of purely local import and for the rest are referred to the Consulting 
Cell~lose Expert to the Government of India. Many of these 
industrial enquiries are, a~ might be expected, entirely futile, and the 
Department serves to sift the chaff from the grain ; otherwise, to 
vary the metaphor, it acts as a switchboard to direct the currents 
of enquiry. Commercial intelligence covers a 'wide range, and in 
obtaining it I owe acknowledgments to Hi~ Majesty's Trade Com
missioner at Calcutta, the Director-General of Commercial Intelli
gence, Calcutta, the Indian Trade Commissioner, London, and 
pumerous private sources. This is a sphere of Government acti
vity· which requires development and better organization, not only 
for the province but for India as a whole. Indeed, it is incapable 

. of proper organization on purely provincial lines. 

General Assistance to Industries. 
4·1. Sites for lndustries.-A most useful measure.·· for the 

assistance of industrial enterprise was taken by Mr. Mead in initiat
ing the acquisition and development for factory sites of five hundred 
acres of land in Salsette. At the moment of writing, the applica
ti.ons received show that the whole area will be taken up. The 
1;eheme involves the , construction of sidings and roads, the pro
vision of housing accommodation and the introduction of an ample 

. water supply and dr~inage system. For the preparation and execu
tion of the scheme in detail a special officer will probably be necessary. 

42. Excise ·and Salt.-One manufacturer and several users 
· ·of de~~tured and rectified alcohol for industrial purposes have 
:,made representations against the restrictions under which they 

• operate: The industry in this province works under disadvantages 
which do not exist in some other provinces or in Indian States 
.and its grievances will be investigated in consultation with the 
Department of Excise. The manufacture of refined salt is also 

· under discussion. . 

43. Dyes.-The supply of dyes to industries has received 
considerable attention. Alizarine dyes became available in. larger 
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quantities during the year, but the demand, especially from the 
village dyers, soon outstripped the increasing supplies. · The 
measures taken by 'the agents of the British Alizarine Company to 
ensure that the dyes_ reached actual users in the mofussil at the 
Company's selling pr!ce were evaded by dealers who at one period 
were able to obtain more than three times the price charged by 
the Company. The position ·was explained ·to Collectors of 
districts and new methods of control introduced. The only real 
remedy is, of course, an- adequate increase in supplies to meet all · 
demands and I .ha:ve been in correspondence with His Majesty's 
Trade Commissioner with this object in vie.;... More recently the 
supply of all classes of dyes has been examined and will probably 

. require attention in the current year. 

44. Briti~h Industries Fair.-At the instance of His Maje~ty's 
Trade Com~1issioner and the Indian Munitions Board, arrange
ments are being n:iade, for the representation of Bombay village 
industries at the British Industries Fair to be held in the Crystal 
Palace, Lo"ndon; next February. This Fair is ·restricted to certain 
classes of goods and the . local exhibit is therefore limited to the 
following . classes of articles :-electro plate,. silverware, toys, 
sports goods and· fancy goods. This restriction on the scope of . 
the exhibit causes less eractical difficulty in collecting articles for 
exhibition than the fact that th<: Fair is a Trades Fair and invOlves 
arrangements for the execution of orders with reasonable punc-
ti..ality and in fair accordance with the samples exhibited. ' 

~ 

_- Conclusion. 
45. The Department has been in existence for less than two 

years and the exceptional ~ircumstances of this period have 
naturally affected its development. If this report appears a frag
mentary record, it but reflects the fragmentary character of the 
work up-to-date. It is impossible to mention all the odds and ends 
-of work. I have merely endeavoured to illustrate by example the 
nature of the Department's activities arid to indicate the lines on 

10. 
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which development is proceeding, vit.; special sections for fisherje5,. 
industrial engineering, industrial chemistry and ~omm~rcial intc:ili~ 

' gence with a side show in ·pottery. There are other matters, notably 
technical and industrial education, in which the . 'sphere of the 
Department has barely been yet considered. Till the reform scheme 
is settled and till decisions are reached on the recommendations 
of the Jndustrial Commission: the next step in ·some direction is 
sometimes difficult to decide. I do· i\ot submit this consideration 
as ~n excuse for any failure to meet reasonable expectations of the· 
Department's usefulness. There has been plentY· .of work to hand 
and ~t is a con~tant difficulty. 'to keep clear of a mass of details in. 
order_to organize the Department as an efficient aid to industries. 

46. The first charge on the Department must always' be· 
a~sistance to private enterprise and, judging from the increase in 
pers~nal interviews and the standing of the .. enquirers, in this 
respect the recognition of its usefulness is growing. The results 
11re frequently negafive and those which are positive are not easily 
fqcussed in a report. I look forward to increasing association with 
private enterprise. Not only should the Department be developed 

. on lines to assist, so far as Government action can assist, private 
~ enterprise, but unofficial aid should, pari passu, become available

for the· assistance and developn:tent of the Department. I grate
fully acknowledge the assistance given •by the members of the 
Aqvisory Committee, collectively and individually, and only regret 
tha~ tltere were not more occasions and more important business: 
to· justify calls on their services. ' 

I have the honour to be, 
Sir, 

' your most obedient servant, 

R. D. BE~L • 
. · Dire~tor of Industries .. 

··~ 
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To 

Sir, 

No. C-1616 of 1920 .. 

OFFICE OF THE DIRECTOR OF INDUSTIUF.S, 

Old Customs House, 
Bpmbay, the 13th September 1920. 

G. H. THISELTON-DYER •. Esq., M.A., Assoc.M.Inst.C.E., 
Acting Director of Industries ; 

THE SECRETARY To GOVERNMENT, 
Revenue Department, 

Bombay. 

I have the honour to submit ·the annual report of the Depart
ment of Industries for the year 1919-1920. . . 

2. Mr. R. D. Bell, C.I.E., I.C.S., held charge as Director until 
the 28th of February 1920, when he proceeded on nine months' leave;. 
I took over charge from Mr. Bell and in addition have carried out the 
duties of Controller of Munitions; Bombay Circle. It cannot be 
denied that the work in coimection with the winding up of munitions 
operations in Bombay has been a handicap to me, as I have to devote 
a large amount of my time to that Pepartment; I am able to report, · 
however, that the work in several branches of the Munitions lloard 
has now been closed down and the Board at Simla are taking steps t~ 
relieve the Controllers in Bombay and Bengal of all but a very in
considerable amount of work. I anticipate, therefore, that the Direc
tor of'Industries will before long be able to devote the greater part of 
his time to work in connection with industries. · 

Expenditure. 
3. The expenditure incurred by the Department during the 

· financial year 1919-20 was approximately Rs. I, 10,000. · 
ld H ~27-1 • 
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Staff. 

4. A-commencement was made. during the year to organise a 
technical staff and the following temporary appointments were made :

. Mr. G. H. Thiselton-Dyer who was holding the appointment 
. of Mechanical Engi~eer ·to the Government of Bombay was 
transferred as Deputy Director of Industries, from November 
1st. · . · , ... 

. Mr. F. E. Bharuch_a, . Assistant Professor of Mechanical 
Engineering at the College of Engineering, Poona, was transferred 
to the Department from 12th May 1919 as Mechanical Engineer 
to the Dire1=tor: of Industries. He has since been appointed as 
.Assistant Director o~ lnd~stries, Northern Divisio~, Ahmedabad. 

The transfer of the Public Works Department Central Store 
·and Workshops at Dap~~i near Kirkee to the Department of 

Industries took place on th~ 11th October 1919, and this neces
sit~ted th~ transf~r of the late Mr. A. T. Gosford, Executive 
Engineer i!l charge, imd ~i-.. C. Holliman, the Works Manager. 

· Mr. E. R. F~~!l. Superint.endent of Pottery at the Sir J. J. 
School of Art, co~ti~ued to serve as Pottery Expert. . 

Mr. r. J. Walke h~s c,arried on the work of Superintendent 
of fisheries. · · · . . 

Mr. T. S. Dawson, Principal of the Victoria Jubilee Techni• 
cal Institute, has continued t9 gi~e great help to the Department 
0 0 • """' • • -- • 

m engmeermg matters. 
On the Chemistry side, pending th~ report of the Chemical 

Services Committee, no steps could be taken ·to make any perma• 
nent imangeril.ents for carrying ·on work in this important branch. 
Fortunately· the services of Dr. A. N. Meldrum, Acting Principal 
of th!l Guj'arat College, Ahihedabad, with his assistant Mr. D. M. 
Gangolli, and Mr. A. J, Turrier, Head of the Chemistry Section 
at the Victoria jubilee Technical Institute, Bombay, assisted by 
Mr~ M. M. Koppikar, liave remained ·at the disposal of the 
Department. · · · · · · · -
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Lieutantmt A. F. Yuill, lately Assistant Controller, Oils and 
Paints, ~lso continued to give ·valuable advice and information 
in connection with the vegetable oil industry. . 

Proposals for entertaining a permanent staff to deal with 
engineering questions have been· submitted to .Government,. and 
Mr. Bell, while on leave, has been instituting enquiries regarding 
the selection of suitable officers to fill the appointments when they 
are sanctioned. The appointment of a full-time staff is becoming 
more and more necessary; but I do riot think it can be· said that 
the Bombay Presidency is behiiicl: other J:>'rovindis ·in this respect, 
and the general policy must be to 'proceed on cautious lines and 
not to make mistakes by securing unsuitable officers'to'deal with 

·the work. . .. 

Advisory· Committee. 
5. There were rio changes ir{''the personnel oHhe Advisory 

Committee appointed to assist the Dire~tor and the memliel'S' were :-
. The Hon 'ble Mr: Purshotta~aas Thakordas, C.I:E.; M.B.E. 
The Hon 'ble Mr. Manmohaiidas Ramji. -
C. N. Wadia, Esq. · ' · · · 

·The Hon'ble Mr. Chunilal V. Mehta; M.A., LL.B. 
M. de P. Webb, Esq., C.I.E., C.B.E. 
The Hon'ble Mr: Nigel F. Paton. 
Rahimtulla Currimbhoy, Esq;, B.A. 
A. ].Raymond, Esq .. 
A. T. An1all;Esq .. 

Owing to changes in the offic; ~(Director ancl to the Muni· 
tions work, it lias not been ·possible . to- have a satisfactory· number 
ofmeetings and to make full use of'the.Advisory Committee, but it 
is clearly evident that. this Committ~e· must be. of the greatest use to 
the Director in- framing tlie policy of the Department and also in 
dealing with cases which come up fr~m time to time, and on which 
the opinio~ of an Advisory Committee is essential. Such Advisory 
Committees have been or are being instituted in all othe~ provinces, 

12 
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and I have been informed by other Directors of Industries that the 
assistance of their COmmittees is of the greatest value . 

. - Policy. 
6. Little can be added to the remarks made by Mr. Bell in his 

report for 1918•19; On the engineering side, however, the proposals 
of the Industrial Commission for dividing up a province into a certain 
number of areas, each in charge of a Deputy or Assistant Director 
·with engineering qualifications have been agreed to. Each of these 
officers will eventually have under him a number of Circle Officers, 
also ~'ngineers, who will be able to give direct and practical assistance 
to industrialists. A start has already been made by placing 
Mr.· F. E. Bharucha in charge of the Northern Division, -and the results 
of his inspections during quite a short period are most encouraging, 
and his advice is now being freely sought. · The staff at the Dapuri 
Workshops have also been able t~ assist industrialists within a limited 
range of Poona, and here again the response has shown· that the policy 
is a good one and likely to be popular .. 

Industrial Workshops, Dapuri. 
7. These works were started on a small scale in 1914 for the 

purpose of repairing machinery .for Government use and were carried 
on under the Public Works Department. The works comprise shops 
for joinery and furniture making, pattern making, iron and brass 
foundry, smith ·shop, machine shops, machine fitting and erecting 
shops, and about 150 artisans are employed: It was decided to 
transfer the works to the Industries Department as the necessity for 
having workshops where industrial engineering problems could be 
:worked out on a practical scale, had arisen. These works, which 
:were under the charge of Mr:·A. T. Gosford, Executive Engineer, 
and Mr. C. Holliman, Works Manager,have arrived at a high stage 
of efficiency, and owing to the insistent demand from boys and young 
men to become apprentices, the idea of utilising the works for training 
artisans and industrial engineers has long been before me. It appeared 
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to me also that such a workshop might be organised on somewhat 
modern lines with the idea of improving the conditions under which 
artisans have frequently to live and work in this country, and that by 
demonstrating in a practical manner that the daily life" of a skilled 

. workman can be made attractive, fathers ~ight be encouraged to 
put their sons forward for training as future industrialists. 
Mr. Gosford (whose untimely death from enteric fever has been a great 
loss) had taken up these ideas, and with the assistance of Mr. Holliman:, 
his Works Manager, provision was made for a grain shop, medical 
attendance, cricket club and sports., Attention has also been given, 
as far as possible to the provision of quarters for the men, and I believe 
that· these ideas have been fully justified by the increased efficiency 
and contentment among the men. The most pleasing side, however, 
is that applications have already been received from boys (who would 
otherwise have entered on a clerical career) to become apprentices,· 
and every facility is given to the limited number who can be taken 
in to learn one or other branches of practical engineering. I am 
hopeful that this important work may be developed and that niore 
facilities will be given for the housing and training of a considerable 
number of boys who wish to earn their living as skilled workmen. 

Technical and Industrial training.· 
8. My remarks at the end of the last paragraph lead me to 

touch on this important question. If industries are to be developed 
rapidly in this Presidency, the proJ>lem · of providing the necessary 
skilled workmen must be faced. In the Bombay Presidency, there 
is no store of skilled workmen such· as is found in the Punjab to 
draw from. It has been my. experience to find that' when (eai!y 
skilled workmen are required they are actually brought down from the 
Punjab,· and I am convinced that there is a very serious shortage 
of such men in this Presidency, and that the creation of industries 
will be prejudiced unless efforts are made to train our own ·raw 
material. It is so often stated that the Indian boy dislikes any form 
6f manual labour. This may be p~rfectly correct, but we are rapidly 
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arriving at a stage when the question of living expenses is a very 
serious problem, and I believe that if the Indian skilled workman is 
allowed to work and live under healthy conditions and is paid good 
wages. there will be no difficulty in attracting plenty of young raw 
material to train up to become artisans. Enquiries. have shown that 
the-pinch is already being felt .. by many firms who employ skilled 
labour, but so far, with ti)e exception of the Railways (who cater for 
their own needs), little or nothin·g has been done by firms on this side 
of India to help to train apprentices. I feel, however, that the position 
is· now different and that we can look to the Engineering Firms for 
assistance, Skilled workmen cannot be produced outside commercial 
workshops, and I venture to think that if engineers who are concerned 
in running the big engineering workshops in this Presidency are 

. invited to assist Government in tackling this vital matter, a great deal 
can be done to set up means for training material for working indus~ 
tries. There are many branches·of industrial work for which training 
in· commercial shops is not possible. Technical colleges have heed 
designed to cater for young men who wish to take up work in con
nection with chemical industries, electrical work, tanning, boot making, 
textile work, . dyeing, bleaching, etc. Admirable facilities already 

. exist at the Victoria Jubilee.T echnica\1nstitute in Bombay, and to a 
certain extent at Ahmedabad and in other big towns, but expansion 
in this direction is indicated already. 

Fisheries. 'Department. 
9,. Up to the middle of Oc;tober 1919, Mr. T. J, Walke was able 

to devote a certain amount.of time to fishery work in addition to his 
other duties in the Salt Department, but from that time onwards he 
has worked at Karwar as a full time officer of the Department of 
-Industries. Mr. Walke reports that he has been experimenting with 
sardines for. the purpose of obtaining oil and also guano. The oil 
so far produced has been of a very good quality and has been favour .. 
ably reported on by certain medical. offi~rs as a possible substitute 
for codliver oil. It is considered to be more pleasant to drink than 
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cod liver" oil; but the question whether it is equally well provided with 
the nourishing and curative properties for which cod liver oil has 
obtained such a reputation, is still unsettled. The fish guano has been 
very favourably reported on by the Agricultural Department and so 
far it appears that there are good prospects of developing a profitable. 
industry by the manufacture of oil and guano. It is encouraging 
to· note, therefore, that land at Majali and Mallukurva has been taken 
up for the organisation of fish oil factories by private_ enterprise. 
Experiments have also been carried. out by Mr. Walke in smoking fish 
with favourable results. Mr. Walke has visited as many of the 
fishyards along the coast as possible and has collected a large amount 
of useful information and given help "and advice to fishen:nen and 
others. The proposal to purchase an experimental trawler has been 
sanctioned and steps have been taken to secure and equip a suitable 
boat in England which, it is hoped, will arrive in Bombay next cold 
weather. The work of this trawler will be of particular interest to. 
people living in Bombay and within a reasonable radius because the 
present supply of fresh fish is inadequate, and if it is found that 
suitable trawling beds exist, I have no doubt that the· fishery industry 
will become one of considerable importance. The trawler will be 
equipped with a refrigerating plant so that she can remain at sea. for . 
several days and· still bring fish to harbour in a · fresh state, but in 
order to cope with a successful catch it .will be necessary to establish 
cold stores in Bombay. I underst~pd that the Bombay Municipality 
have this question under consideration, but it is also a matter in 
which "private enterprise might become interested. The appointment, 
of a Marine Biologist has been sanctioned, and an officer will arrive 
early next cold weather. With the advent of the trawler; Fisheries 
will become a very live branch of the Department, and it is anticipated 
that useful results will be obtained ~and that the stimulus to this 
neglected i~dustry will awaken private e~terprise to the possibilities 
that almost certainly exist. 

Chemical Branch. 
10. Pending the report of the Committee which has been 

touring lndia to consider· the question of forming an Imperial Service 

1i 
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of. Chemistry, it has not been possible to bring forward any definite· 
recommendations for setting up a staff of chemists with a suitable 
laboratory and equipment. The development of industries in this 
Presidency depends to a veri large extent on chemistry, and the che· 
mists and engineers of the Department will have to work in close touch 
with'each other. 

Dr. A. N •. Meldrum and Mr. D. M. Gangolli have continued to 
do .work Jor the Department and have published the first bulletin 
of the Department dealing with the preparation of sulphuric casein. 
Dt.. Meldrum is continuing work. on this important subject and 
promises a further bulletin dealing with practical methods for pro
ducing casein with a very low-fat content. The object of this research 
is. to find out satisfactory meth~ds by which a really pure form of 
casein can be produced on a commercial scale. There is a consider
able amount of casein produced in this Presidency, much of it being 
made in a very crude manner and consequently the price obtained 
is .low and often quite un~atisfactory. It is thought, however,' that 
if .simple methods can be worked out for producing a really high 
grade. casein, it will become quite a profitable industry in districts 
such as Gujarat where milk can generally be obtained in large quanti
ties. It was intended to open a ·small demonstration factory at Anand 

· where the manufacture of a good quality of casein could be carried 
out, so that villagers and other people .who now make casein by crude 
methods could see the whole pr!)!:ess ·and receive help in their diffi
culties. Unfortunately, owing t~ the scarcity of milk, the proposal 
had to be deferred, but Dr. Meldrum intends to carry out this idea 
as soon as circumstances permit. , 

Dr. Meldrum has also investigated the problem of improving 
the quality of locally made raw hide pickers. There is a large demand 
for pickers, but the -locally mad~ article has not been entirely satis
fac~orY and has had some difficulty in competing with the imported 
article. It is hoped now, however, that Dr. Meldrum has found a 
solution of the difficulty and ·that the _local manufacturers ·who con• 
suit~ him ~ill be abl~ to produce -pickers which will b~ equal m 
q~ality to thos~ which ·are i~port~d and lower in price. 
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Considerable help has also been given to oil mills in the vicinity 
of Ahmedabad in analysing. their oils so that they !=an market them 
according to· quality. 

The. ancient industry of hand-made paper in Ahmedabad has 
also received attention both from Dr. Meldrum and Mr. Bharucha, 
and efforts have been made to popularize the unglazed paper for 
laboratory filter work and also as an .absorbent . Pl!Per for drying 
plants. The glazed paper is of a fair quality, but owing to primitive 
methods the price is rather high. 

Mr. A. J. J:urner, with his·•assistant Mr. M. M. Koppikar, 
has continued his work in connection with the Kharaghoda bittern 
problems and has brought out bulletin No. 2 on the Utilization of 
Bitterns. He is continuing this research and has produced a sample of 
epsom salts which holds out great promise. In addition, Mr. Turner · 
has investigated the possibility of obtaining refined salt from 

. ordinary salt crystals in an economical manner. The results being 
quite favourable, a plant has been designed by Mr. T. S. Dawson, 
for the Pioneer Magnesia· Compan:y, which it is hoped will be con
structed and working in the coming cold weather. The extraction of 
bromine ·from bitterns at Kharaghoda and Adt;n has also been inves
tigated, but opinion appears to b~ that owing to the small demand 
for bromine now that the war is over the possibility of produ~ing 
bromine in paying quantities from these sources is not very hopeful. 

Mr. T ~rner has also carried, out a large number of analyses of 
oil-cakes for the Department and has made an examination of •• crude 
soda liquor " obtained in Sind, with a view to producing a good 
grade of washing soda. . He has also visited several factories and 
advised them with regard to their difficulties. 

As an example of the way in which the Chemist and the Engineer 
must work together for the developihent and maintenance of indus
tries and industrial concerns, I should mention the valuable work 
which has been do~e by Mr. T. S. Dawson in collaboration with, 
Mr. Turner. Mr. Dawson has worked. alongside Mr. Turner ino 
practically all the investigations which I have referred to above, and 
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has been direetly responsible for designing apparatus and plant and 
affording very valuable advice in introducing·work on a practical scale. 

Before leavi~g this section I would note on the enquiries and the 
interest which has been taken in the subject of wood distillation. 
The idea of distilling wood and obtaining a large number of valuable 
by~products has appealed greatly to industrialists with capital. The 
question has bee;,_ investigated very thoroughly by experts who are 
familiar with the processes. and working of the plant, and the Forest 
·Department has also afforded a large amount of information regarding 
pos~ible areas where timber could be obtained in quantity and at a 
reasonable cost. Unfortunately,· the conclusions arrived at are that, 
as far as this Presidency is concerned, the installation of a fully 
equipped plant would not be a successful enterprise. · The amount 
of wood required is a very serious item for a plant which is to be 
worked on a commercial scale, and it does not seem possible to find 
an area wh~re such supplies will be constantly forthcoming and where 
the wood can be obtained at all times of the year in a sufficiently dry 
state. Now that the war is over, the market for by~products has 
fallen away, and unless India is able to take up and make use of all 
the by~products it is not considered that it will pay to produce them 
for export only. There is, however, another side of the problem 
which requires investigation. In India the demand for charcoal is . . 
increasing rapidly and the methods of production are crude and 
inefficient. It appears, therefore, that there may be an opening for 
wood distillation, the primary object being to produce charcoal of 
good quality at a reasonable price. By~products will probably be 
neglected, alth9ugh it is possible that a plant might be designed to deal 

· with one or more particular by~products for which there is a market, 
without going into the expensive refinements for the complete dis~ 
tilling plant. 

, Power. 
II. The problem of supplying cheap power for industrial con~ 

cerns is now engaging attention all· over the world. This is princi~ 
pally due to the fact that the .output of coal has been greatly' restricted 
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and the price has reached a figure which was never before contem
plated. This rise in the price of coal has been viewed with grave 
apprehension, but it is yet possible that it may prove to be a blessing 
in disguise, because it will bring home to users of fuel the necessity 
for economising resources and developing new methods for utilizing 

. fuel with the least possible amount of waste. · The neighbourhood 
of Bombay is well provided by nature with facilities for obtain-
ing cheap electric power from water, and in oth~r parts of the 
Presidency investigations of all likely sources of water power are being 
carried out by Government. Fot, many years the small industria:Jist · 
has made. use of the steam engine: or the oil engine, the latter using 
refined or residual oil. The steam engine user is faced with the 
increasing cost and the difficulty of obtaining coal for his boilers· 
The user of the oil engine is also faced with the much higher cost 
of oil fuel and the prospects of these prices falling are not in any way 
favourable. The demand for Indian coal is increasing and the cost 
of production and -transport is also increasing, so that the price of 
coal in the Bombay Presidency is not likely to lower.· Owing to the 
enormous increase in the price of ·coal and the difficulty of obtaining 
supplies an~ labour to stoke boilers, there is an almost universal 
movement in the direction of using refuse or crude oil for firing 
boilers. . This method of using oil is not economical, but it has been 
forced on to boiler users,. with the result that the price of oil has 
-increased, will go on increasing, and is not likely to decrease. The 
-consequence of this is also found in ·the scarcity and increased 
cost of the lighter products of oil. distillation such as petrol. The 
idea of finding some cheap substitute to take the place of petrol has 
aroused a large amount of interest. Power alcohol has become a 
popular cry and many enquiries have been received regarding the 
possibili~ies of obtaining materials from which cheap alcohol can be 
manufactured. In this Preside~cy, the proposal to make use of 
' Mahua ' flowers for producing cheap alcohol has been thoroughly 
looked i~to, but owing to the difficulty. of collection, price and the short 
.season during which the flowers are available, it is quite certain that 
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a large distillery could not be made to pay or even compete with petrol 
at its pre5ent price. A plant for producing alcohol and ether (the· 
mixture which ·is being used successfully as a substitute for petrol) is 
being completed in Hyderabad State (Deccan).· This plant will 
distil ~lcohol from Mahua flowers, but it is not known at what cost 
!he mixture will be. sold. An investigation of all other possible 
sources of supply has led to the conclusion that until big supplies of 
molasses are available from sugar factories, any proposal to distil 
comm~rcial alcohol will not be successful. It must not, however, 
be forgotten that there is a remote possibility of discovering some 
rapidly growing plant '1hich will flourish on waste lands and produce 
either flower, fruit or tubers frollil which alcohol can be made at a 
cheap rate. It may be noted in.- passing, however, that Java has 
enormous supplies of waste molasses some of which are used for 
producing alcohol at the pr~sent tiiJie. Alcohol from Java is imported 
into India at a cheap rate ; so any proposal to distil alcohol in India 
on a large scale will have to reckon with competition of imported 
alcohol fr~m Java. One of the r~maining sources of power which 
has been curiously neglected, possibly owing to the counter-attractions 
of .the oil engine, is the suction gas producer, working a simple gas. 
engine. . Such producers work extremely well when using charcoal, 
although many forms of refuse can also be used. I consider, however,. 
th~t. this Department will have to take up the question of popularis
ing' the. use of suction gas producers in order to provide the small 
industrialist who is out of reach ofcheap el~ctricity with a simple and 
cheap power equipment for his factory. The question of supplying 
charcoal in better and cheaper qualities has already been touched 
upon, but the co-operation of the Forest Department will be very 
necessary to assist in producing more and more charcoal. The, 
problem of obtaining fuel for power purposes is engaging very 
serious attention in England and has led to the establishment of a Fuel 
Research Board with an experimental station outside London. The· 
reports of this Board are being watched very carefully by the Depart:.. 
ment of Industries with a view to following up their results in a. 
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practical manner for the benefit of industrialists. It is interesting to 
note that the conclusions arrived at so far point to the fact that. coal 
as a source of power is still the cheapest if utilised to the best advantage, 
and that it is probable that low temperature distillation of coal-will pro
duce a number of different varieties of fuel, all of which can be utilised 
for special purposes according to the most economical methods. 

. . . Pottery. 
12. Mr. Fern continued during the year as Superintendent of 

the Pottery section of the Sir]. J; School of Art .. A good many 
enquiries have been received by the Department from people who ·are 
interested in the development of pottery works, glass-making, etc., and 
some 78 sampies of different sands, clays, etc., were tested and reported 
on. There were eight students in the Pottery section throughout 

· the year, two of whom completed their course of study, one having 
joined a private brick factory. Progress with the final plans and es
timates for the Demonstration Pottery which is to be situated on the 
Kurla-Kirol area has been delayed owing to the extreme difficulty of 
getting. accurate quotations and information from manufacturers of 
such machinery in Europe; It is hoped, however, that more rapid 
progress ~ill be made during the coming year. An enquiry was also 
received from the Public Works Irrigation Department regarding the 
possibility of setting up a small pioneer factory in the Deccan for 
manufacturing agricultural drainage pipes. These pip~ are required 
for draining· waterlogged lands in the neighbourhood of _certain sec
tions of the canals, aJ!d the price of pipes which have to be railed 
from a long distance renders such drainage work prohibitive in cost. 
Quotations for a suitable plant have been asked f9i', but unless the 
output is sufficient to lay down a plant of a certain size, it will not be 
possible to run it as a commercial enterprise, and for this reason I 
am p}'oposing to attach a small.brick~making plant in order to increase 
the output. 

. Kurla·Kirollnrlustrial Area. 
13. Some· 500 acres of land have been acquired at Kurla-Kirol 

in Salsette for ·the purpose of affording sites for industrial concerns 
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and for the Demonstration Pottery. Applications were called for by 
advertising in newspapers, and as a result 33 requests were received by 
the end of September 1919, for plots ranging from one acre up to one 
hundred acres. The are11 applied for is in excess of the land available, 
but pending the development of the site which, it is understood, 
will be taken in hand during the cold weather of 1920-21, it has not 
been found possible to make specific allotments. · It will be necessary 
t~ level a considerable portion of .this area, to lay down sidings from 
the railway, to provide roads, drains and water-supply. It is hoped 
als~ that cheap electri!=.power will be available in the future from one 
of the Tata hydro-electric schemes. -The provision of sites for new· 
factories is an urgent necessity, and many applications for assistance 
have been received, but pending the preparati~n of a comprehensive 
sch~me for the development of Salsette, it has not been possible to 
afford much assista11ce. One of the great needs, however, for almost 
any type of factory is a plentiful supply of fresh water, and as Salsette 
is not well off in this respect -I feel some apprehension. that the 
development of industries may suffer some delay from this cause. 

German Reparation Dyes. · . 
14, A consignment of 200 odd tons of German reparation 

aliZarine dye-was allotted to India 1n 1919. · At that time the import 
of dyes into India was prohibited and there was a considerable amount 
of suffering among. dyers owing to .the extreme shortage of alizarine 
dye, the use of which is very popular among s!TIIIll dyers. It was 
decided that the reparation alizarine dye should be sold at a controlled 
rate of Rs. 1-3-0 per lb. and-the distribution was undertaken by the 
Director of :Industries, Bombay, with the assistance of Messrs. 
Latham Abercrombie & Co. who ·actually handled the casks and 
distributed them according to instructions. . Owing to the uncertainty 
as to the composition of the .dye, it had to be repacked and tested in 
England before despatch, ·with the result that the consignments .were 
received in· small quantities and the total quantity was insufficient 
to meet the big demand. · Efforts were made io distribute the dye 
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throughout India in as fair a manner as possible, but disappointment 
was -inevitable in many cases. But owing to .the fact that a single 
cask could·be resold at a profit of at least Rs. 3,000, extreme precautions 
had to be taken. to see that the distribution of the dye was kept under 
strict control. An additional supply of English made. alizarine to 
the extent of 25 tons per month was also promised,. but unfortunately· 
none of this has been received .. .It is understood that towards the 
end of the year the new works of the British Alizarine [)ye Company 
at Manchester will be in full working order, and if this turns out to be 
the case, the- demands of India will he met in full. India's share of 
reparation dyes other than alizarine are being secured by the Indian 
Trade Commissioner in London. .Great difficulty is, however, being 
experienced owing to the fact that.the .dyes have been received from 
Germany without labels or marks, and this necessitates careful 
investigation to ascertain the contertts of each cask. Arrange~ents are 
being made to ship the dyes to -India and ·distribute them as fairly 
as possible, but in this case also· it is evident ~hat the quantities. are 
really insignificant, and it will be impossible to meet the requirements 
of everybody. 

Sugar.· 
15. In the previous report, ·.it-was noted that the Advisory. 

Committee had recommended that a state technical scholarship 
should be awarded for Sugar Technology including Sugar Chemistry. 
Mr. R. G. Padhye has been awarded a scholarship and has proceeded 
to the Audubon Sugar School, Louisiana; U. S., and will then proceed 
to thew est lndies'for a fUrther course of study. . 

The supply of " gur "'packing cases on a limited scale has been 
taken up by the Forest Department, but it is evident that there is a 
considerable demand for light packing cases for different products, 
which should engage the attention of private capital. 

Co-ope;ation wiilz oiher Deparfr!lents. 
16. The. appointment of a F~rest Utilisation Cons~rvatqr has 

led to the Departments of Industries and Forests coming into .close 
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touch with each other. Many enquiries which come to the Indus
. tries Department are of interest also to the Forest Department, 
and by working together it has been possible to distribute information 
which should be of considerable value to the enquirers. 

The appointment of an Assistant Registrar of Purchase and 
Sales Co-operative Societies with an office in Bombay will also 
facilitate a rapid interchange of inlormation between the two Depart
ments, and this should produce good work also. 

The Director and Deputy Director of Industries have attended 
meetings of the Advisory Board of the Poona Engineering College, 
the Victoria jubilee Technical Institute, and the Committee of 
Direction for Technical Education, thus enabling the Department to 
keep in touch with the educational side of indust!ial work. 

Glass. 
17. Difficulty continues to lie. experienced in obtaining coal 

for the glass works, but the re-appointment of the Coal Certifying 
Authority in Bombay has enabled the Department to render some 
assistance to the factories in obtaining coal. The fact remains, 
however, that supplies have not always been forthcoming and the cost 
of coal has been in many cases very high. An attempt has been made 
to form a glass ma'oufacturers' association so that the .proprietors of 
the different firms could meet together and assist each other or discuss 
their rieed.s and difficulties. Mr. Ghandorkar of the Paisa Fund 
Glass Works, Talegaon, has done his utmost as. Secretary of the 
association to induce the . memoers to attend meetings, but so far 
without much success. I hope, however, during the next cold weather, 
to arrange for so"me demonstrations of bottle-making machines at 
one of the works in Bombay which may produce the effect of bringing 
forward the usefulness of co-operation. The industry appears to 
have done fairly well during the year owing to the lack of foreign 
competition, but efforts will have to be maintained to introduce 
modern improvements and more satisfactory products, if the industry 
is to be able to hold its own in the future.· 
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Handloom Weaving and Dyeing. 
18. The work of this branch is being continued, and weaving 

schools have been carried on at Bhiwandi, Sangamner, Dhulia, 
Nasirabad and Kamatgi: The Dhulia school having served its purpose 
of introducing fly-shuttle looms, was closed from I st April 1920, 
and the :weaving school was handed over to the Edward VII T echni
cal School. At Kamatgi, it was ascertained that the school was not 
attracting int_erest, so it has been replaced by a demonstration of fly
shuttle looms at Ilkal from 1st February 1920. A similar course. 
has been taken with the Nasirabad weaving school, and a demonstra-
tion of the fly-shuttle loom has peen opened at Erandol. . 

The instruction given in the· schools includes the weaving of 
cotton and mercerised bordered 'sarees', silk 'sarees', 'dhoti' pairs and 
cloths of complicated designs, and lessons are also given in arith
metic. As a rule, the students who are trained in the schools purchase 
fly-shuttle looms, and with the exception of the places named above, 
the schools, and especially those at Sclngamner and Bhiwandi, have 
been very successh.II. The principle followed is, that when the school 
has fulfilled its purpose and a considerable number of students have 
been instructed, to move .on to some other locality where a call for 
teaching has been previously ascertained. The weaving demonstni
tions appear to be popular, and in this case also the demonstrator 
moves from place to place.~ · 

In the month of March, clyeing demonstration was started at 
Sangamner. Thi; new venture appears to be most promising and 
. is likely to be of considerable bem;fit in many places. 

The result of the B~iwandi weaving school ]las been to in~roduce 
650 looms into the town, while at Sangamner 204 have been introduced. 
At Dhulia, the number had reached 710 when the school was closed. 
Kamatgi and Nasirabad are only responsible for 25 and 20 resJ?ectively. 

Weaving demonstrations have been responsible for introducing 
15 looms and 30 dobbis at Sulebhavi, whereas at Faizpur in East 
Khanclesh a satisfactory record of 28 looms ancl 35 dobbis has been 
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obtained. The other places do' not show such ~atisfactory results. 
Great interest is being taken in· weaving and dyemg, and the results 
so· far obtained are distinctly encouraging. · It is hoped to be able to 
expand this branch to meet the demand for· instruction which has·been 
brought about by the work and demonstrations which have already 
been done. · 

Tanning. 
. · 19. · The industry both in Bo~bay and in Karachi is still handi-

capped by uncertainty regarding its location. · 

Calico f!rinting. 
20. The ancient industrY of calico printing which is still carried 

on to a very considerable extent in Ahmedabad and other towns in 
Gujarat, has been investigated by Mr. F. E. Bharucha, the Assistant 
Director of lndustri~. Fortunately, during this investigation Mr. G. 
P. Baker arrived in Bombay from London, with the idea of touring 
India to see for himself what is now being done in the way of producing 
printed calicos. Mr. Baker is an authority on this industry and 
exhibited proofs of plates from i book he is bringing out shortly, 
describing and illustrating the work which was carried o~t in India 
many years ago .. The present work which is produced is unfortunately 
very inferior to the works of art which were made formerly. But 
after a tour through India, Mr. Baker informed me that he considered 
there was still a chance of reviving this industry, and if this can be 
done, he assured mlil that there is a ready market in Europe for the 
produce; Up to the present, l'·liave been able t<Fdo ·little in the 
direction of improving the industry beyond assisting the printers 
(ofwhom there are some 14,000 in Ahmedabad alone) to obtain 

. supplies of ali2:arine dye, and efforts have also been made to start 
co-operation among them. Tb effect impro~ements, it will be 

· necessary to introduce some means of teaching and producing good 
designs, and the quality of the printing and dyeing needs considerable 
attention. A system has also to be· devised for collecting the printed 
cloth and marketing it;· and in this connection th~ general pr-oblem 
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of assisting small and scattered cottage industries and of marketing 
their goods arises.. I hope that a scheme can be devised for improvi~g 
the work of the calico printers, and .by doing this, to revive a very 
ancient industry which should ·not on any account be allowed to 
die out. 

British Industries Fair . 
. 21. The British Industries Fair was held at the Crystal Palace 

in Londori during February and March .. This fair is a trade exhi
bition and has been instituted with the idea of enabling dealers and· 
traders to see samples of different goods and to place orders at whole
sale rates. A small collection of fancy goods which included ivory 
good; and 'agate' articles, wood lacquered-ware, gold and silver 
embroidered silk, sandalw~od articles, carpets, ~tc., was hurriedly 
collected together and sent to the Indian Trade C~mmissioner in 
London who looked after the Indian exhibit. A number. of the 
samples was. sold and orders have. been received . to the value of 
Rs. 830. These orders include principally wood lacquered-ware and 
fruit-toys. But in the absence of any system for placing orders, 
inspecting the go~ds when manufactured, forwarding them to London 
and coilecting the c~st and making paym~nts, it has been a 1p.atter of 
some consi·d~rable difficulty to carry out such ~rders with the present 
staff. As noted above in my reference to calico printing, it appears 
to be essential, that if the small industries of India are to look to 
European markets as a~ outlet f~; their goods, .to set up not only a 
permanent warehouse in London where samples can be exhibited, but 
means by which orders when placed in India can be inspected, packed 
and forwarded to purchasers. 

Ccm/erence of the Directors of Industries: 
.22. During the month of April •. I attended a conference of 

Directors of Industries which was presided over by Sir Thomas 
Holland.'.K.C.S.I., K.C.I.E.; at Silllla. A report of this conf~ren<;e 
has bee11 p\lblished by the Boord of Industries and Munitions, and .it 
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is intended to hold a second conference in November. The subjects 
covered a wide range. Among those discussed was the question 
of the marketing of village industry products outside India : 
financial and other forms ·of assistance for new industries, pioneer and 
demonstration factories, the standardisation of machinery and plant 
with a view to manufactur~ in India, technical and industrial education 
and apprenticeship schemes. The report referred to contains a short 
note on each subject discussed and forms a useful indication of the 
nature of the discussions. 

Industrial and Commercial Intelligence. 
23. A large and increasing amount of correspondence is being 

·received· by the Department in-which information on an enormous 
· number of different subjects is asked for. lri addition, there are 
many callers at the office who come to ask for information or to discuss 
problems .. The number" of· enquiries of a serious nature is on the 
increase, arid· every endeavour is made to supply the requiste infor
mation, and to render assistance where possible. I must acknowledge 
the assistance I have received in this respect from the acting Director
General of Commercial Intelligence, Calcutta, and H. M. Senior 
Trade Commissioner, Calcutta, both of which officers, I hope, will 
shortly be represented in· Bombay. I should also acknowledge the 
assistance which I have received from the S~cretary, Board of Indus
tries and Munitions, Simla, .with whom I am able to correspond 
demi-officially. 

Conclusion: 
24. This report covers the work of the Department up to July 

31st, 1920, and represents a definite amount of progress and a good 
deal of preparation for the future. Previous reports have been 
subject to a certain amou~t ~f criticism because more h~s not been 
accomplished and better results shown_. I do not consider, however, 
that with the changes in personnel and the absence of staff it would have 
been possible to do more, arid I think that what has been done in this 
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1residency has not been surpassed in other Presidencies. I can, how• 
:ver, say with confidence that the spadework which has been done 
~ill mature before very l~ng, and the skeleton Department ·as it now 
:xists will become a reality, with a staff properly equipped to produce 
he results which are so impatiently awjlited. The Department has 
elt its way along in a cautious manner, imd by doing this I feel sure 
hat serious mistakes have been obviated. I am well aware that our 
~ethods have not been sufficiently progressive to meet the needs of 
he purely speculative company promoter. But at the same time I 
eel quite happy in my mind that the progress made is sound, and that 
f we had hurried along without considering the position very carefully 
~e should share the fate which,. I fear, will overtake some of the 
·ounger · concerns which have been created witho~t considering 
~hether raw materials can be obtained or whether there is a market 
or the finished product. 

I have the honour to be, 
Sir, 

Your most obedient servant, 

G. H. THISEL TON-DYER, 
Acting Director of Industries. 
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FROM 

To 

Sir, 

No. C-2067. 

OFFICE OF THE DIRECTOR OF INDUSTRIFS, 
New Custom House, Ballard Road : 
Bombay, the 8th September 1921. 

R. D. BELL, Esq., C.I.E., I.C.S., 
Director of Industries, 

Bombay; 

·THE SECRETARY To GOVERNMENT, 
Revenue Department, 

· Bombay. 

I have the honour to submit the annual report of the Depart
ment of Industries for the year 1920-21 (I st August to 31st July). 

2. At the beginning of the year I was on leave and Mr. Thisel
ton-Dyer continued to act as Direct~r till my return in die beginning 
of December when he proceeded on nine months'leave. Since May 
1919 the Director of Industries had also held the appointment of 
Controller of Munitions, Bombay Circle, but during 1920 the opera
tions of the Munitions Board in Bombay were wound up a~d on my 
return: in December the office of Controller of Munitions was closed. 
The Director of Industries is now the Chairman of the Sales Com
mittee which advises rega,rding the disposal of surplus stores, but 
this involves no administrative duties. Throughout the year I was 
also in charge of the sale of German reparation dyes ta,ken over 1,1nder 
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the reparatiqn clauses of the peace treaty. This involved consider
able work in organisation at the.outset hut is now running on routine , 
lines. 

3. Another important quasi official duty of the Director is 
membership of a number of ·COmmittees. In addition to the Sales 
Committee I served on a comm'itt~e to enquire into the working of the 
·co~emmeni: Central Press aqd am at present a member of a com

. mittee appointed under 'the chairmanship of Sir M. Visvesvaraya to 
draw up a scheme for technical and industrial education· in the Presi
dency.· ·I am also a trustee of the Victoria Jubilee Technical 
·Institute, a member of the Committee ·of Direction for Technical 
Education and a member ·of the Provincia( Co-operative Conference 
Committee. The total number of committee meetings attended 
.during the eight. months since my return from leave was fifty.· 

Expenditure .. 

4. The expenditure incurred by the Department during the 
financial year 1920-21 and the two· preceding years has been as · 
folloW&:-

1918-19 
1919-20 
1920-21 

.. 
... 

Rs. 
-73.000 
1,56,000 
1.45,542 

. The final figUres have not .yet been obtained from the Accountant 
General, and practically all the: expenditure incurred in the purchase 
of the trawler is excluded.. Although the vessel was purchased. more· 
than a year ago I have not yet been able, although repeated ·enquiries 
have been made, to obtain an account of the disbursements by the 
Stores Department of the .India. Office. 

Staff. 

; .. f.; Mr.-:C._ H. This~l~n~py~;. who was appointed. as Deppty 
Qirector Qf Indu~tries ~t the end of 1919, has not yet been able tQ 
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organise his establishment. Immediately 11fter his · appointment he 
was required to act as Director· for'nil'ie months, and thereafter pro
ceeded ~n leave till the close of the year under report. 

, Mr: F,. E. Bharucha held the appointment of Assista~t Director 
of Industries, Northern Division, Ahmedabad, throughout the year, 
but till January last was engaged entirely in overhauling and repairing 
a dilapidated distillery plant belonging to Government. 

' ~ .. . ' . 
The appointment of Executive Engineer. in charge of the Central 

Store a,nd Workshop at Dapuri, near Kirkee, has been held throughout 
the year by Mr. F. C. Davies and the appointment of Works Manager 
by Mr. C;Holliman. The latter was .ori leav.e till the end of January 
1921. ' .. 

Mr. E. R. Fern, Superintendent of Pottery auhe Sir J. ]. School 
of Art, continues to serve as pottery expert. Mr. Fern returned in 
December from six months'leave during which time. Mr. C. P. Shah 
officiated. . ~· . . 

For advice on matters relating to fisheries,. Government have 
obtained from the Ministry of Fisheries and Agriculture, England, t)le 
temporary loan of the services of Mr. A. E. Hefford. Mr. Hefford 
arrived in India in December and holds the appointment of Marine 
Biologist. Mr. T. J, Walke remains as Superintendent of Fisheries. 

On the chemistry side there are still no permanent arrangements 
as regards staff or laboratory accommodation and chemical problems 
continue to be taken ·up, in addition to their ordinary duties, by 
Dr. A. N. Meldrum, Professor of Chemistry, GuiaratCollege,Ahmed
abad, who was assisted by Mr. D, M. Gangolli, and by Mr. A. J. 
Turner, now Principal of the Victoria Jubilee Technical Institute, 
Bombay, who is assisted by Mr. M.M. Koppikar. Dr. Meldrum was 
absent for most of tlie year on leave. 

6. In November 1920 the Department lost the part-time 
services of Mr. T. S. Dawson who refired fro~ his appointment aJ; 
Principal of the :Victoria Jubilee T e<:hnical Institute. Lieutenant 
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A. F. Yuill, formerly Assistant Controller (Oils and Paints), also 
resigned Government service · to take up private employment. 
Mr. Yuill gave very valuable help to the Department in connection 
with the vegetable oil industry and the results of his enquiries have 
since been published in a departmental bulletin which is a great 
advance on anything hitherto published regarding this important 
industry in India. At tlie close of the year Mr. Gangolli, assistant to 
Dr. Meldrum, resigned his appointment to take up an important and 
well paid post elsewhere. I do not regret such a loss as this. One 
of the functions of the Department is to assist in training young 
chemists and mechanical engineers and, although it is a great handicap 
to lose the services of promising young men at the very time when 
the Department is expecting to reap the fruits of their training, the 
supply of trained men to private enterprise, on the one hand; and the 
well paid employment of the young men, on the other, are themselves 
objects worth attaining. Three h9nours graduates in science were 
provided at the close of the year with scholarships for training in 
technical chemistry at the Indian Institute of Science, Bangalore, 
while three men, of whom two were graduates in engineering, were 
selected for training in the engineering workshop at Dapuri. 

7. All the staff mentioned above is still temporary. Throughout 
the year· a great· handicap was imposed on the Department by the 
number of officers who were on leave, by permanent losses of 
personnel, and by the performance during the first half of the year 
of other important duties by, the Director and Mr. Bharucha. 

Advisory Committee. 

8. In March 1920 Mr. C. N. Wadia resigned and Mr. Nigel 
F. Paton, representing the Bombay Chamber of Commerce, vacated 
his place on the committee by proceeding on leave. In January 
1921 the Hon'ble Mr. Chunilal V. Mehta, who represented the 
Indian· Merchants' Chamber and Bureau, resigned. on accepting 
the appointment of Minister. · In March Mr. Purushottamda$ 
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Thakurdas, C.I.E., M.B.E;, Mr. Manmohandas Ramji, M.L.A., and 
Mr. A. J, Raymond retired by rotation and in April the committee 
unfortunately lost by death the valuable services of the late Mr. Rahim• 
tulia Currimbhoy. Oflastyear's committee only two members now 
remain, viz., Sir M. de P. Webb and Mr. A. T. Arnall. The 
members of the Committee now are :-

1. Director of Industries. 
2. A. T. Arnall, Esq. 
3. Sir M. de P. Webb, Kt., C.I.E., O.B.E., M.L.C. 

(representative of the Chamber of Commerce, 
Karachi). 

4. Ambalal Sarabhai, Esq. (Ahmedabad}. 

5. Sir Alfred Chatterton, Kt., C.l.E. 
6. H. P. W. Macnaghten, Esq., M.L.C. (representative 

of the Chamber of Commerce, Bombay}. 
7. Lalji Naranji, E~q:_ (representative of -the Indian 

Merchants' Chamber and Bureau}. 

8. Cowasji Jehangir, Esq., C.I.E., O.B.E., M.L.C. 
9. G. B. Trivedi, Esq., B.A., M.L.C. 

10. Mangaldas Girdhardas, Esq., M.L.C. (Ahmedabad). 

11. Rao Bah~dur R. R. Kale, LL.B., M.L.C. (Satara). 
12. Mahomedbhoy Currimbhoy, Esq. 

No meetings of the Committee were held till my return from 
leave after which five meetings were held before the end of the year. . 
In order to give the Committee an assured status and secure for it 
a practical working basis a statement of its functions was submitted. 
to Government at the close of the year and has since been approved. 
This will give the Committee a close control over all the operations 
of the department. It is worth noting that six of the eleven non· 
official members are members of the Legislative Council so· that 
popular control is well blended with business advice. 
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. - 9. The principal subjects on which the advice of the Committee 
was tendered to Government were :-

. ·(I) The principles and procedure according to which the 
law should be amended in ord~r to permit of the compulsory 
acquisition .of land for industrial purposes ; 

(2) the terms of a concession for the collection of the oleo• 
gum-resin of salai (Boswellia Serrata) ; 

(3) participation in the British Empire Exhibition, 1923 ; 
( 4) the organisation of an industrial bank ; · 
(5) an industrial and economic products section for the 

Prince of Wales Museum; and 

(6) participation in an all~India hand-weaving exhibition. 
The Committee· receives full monthly reports on the working 

of the steam trawler. . 

. P~licy. 

I 0. The year 'was one of industrial depression ; this. was 
reflected in the diminution of requests for advice in the selection and 
installation of small plants. These circumstances, the financial 
stringency, and the lack of personnel owing to resignations and leave 
reduced policy in ·many directions to marking time. There were 
therefore no· notable developments in the 'department except in 
fisheries. 

Cottage jndustries. 

I I. Hand-loom Weaving.-The oldest sections of the Depart• 
. ment of Industries is organised for the improvement of the hand-loom 

weaving industry. Its object is to introduce improved appliances 
and methods amongst the weaving population so as to raise ·the 
standard and increase the amount of their output. The most import· 
ant mechanical improvement in handloom weaving in recent years 
has been the introduction of the fly shuttle slay of which large 
numbers are now in use in this presidency. By its means the output 
of the weaver is increased by something like 40 pet cent. Another 
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useful appliance of which the use has been largely increased is the 
mechanical dobby of which there are several types. The weavers' 
have also learned by experience _ the advantages of ~mported 
healds, reeds, shuttles and pirns over the country made artides and 
the former are in increasing demand. . . . 

12. The use of improved appliances and improved weaving 
methods is taught in two ways, namely, by means of weaving schools 
and by demonstrations; The weaving schools are equipped with 
fly shuttle looms,-· khadi looms for beginners and saree looms for 
advance_d pupils. Dobbies suited to the 'local weaving patterns are 
also supplied. There is a regular curriculum ·and instruction is 
given in the weaving of cotton. and mercerised bordered sarees, 
silk sarees, dhoties, khans and cloths of intricate design, Provision' 
is also made for lessons in simple -~rithmetic, but ge~erally the boys
who are admitted have already studied up to the fourth vernacular 
stimdard. Instruction is given free and for the first three months 
pupils receive a stipend. of Rs. 3 JllOnthly. Thereafter small prizes 
are glven to the most regular attender and to the pupil who produces 
the best cloth. .By this time the boys are able to earn a little.in the 
school as the proceeds of their output are paid to them after ~edu~ting 
the cost of the yarn. They are encouraged to place a portion _of their 
earnings in the Post Office savings bank so that on leaving the school 
they can set up for. themselves with a fly shuttle loom and a dob~y. 
Registers of old pupils are kept so that touch may be maintained 
after they leave school. Some of these schools have been very 
successful, the appliances and methods used by ex-students being 
readily adopted by other local weavers, In 'other cases the_ school 
propaganda has practically no influence on the local weavers. This 
is undoubtedly due to the deep-rooted conservatism of the weavers· 
in some parts. The master of a -weaving school who has made an 
instant success of. his school-in one town has failed after nearly. two 
years' labour to produce any results in another.-

13. Atthe -beginning ofthe year there were two weaving schools, 
one at Bhivandi am\ the other at Sangamner. · These- were 
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J transferred in November 1920 to Ahmednagar and Yeola (Naslk 
District), while a new school was opened at Belgaum in December. The 
Bhivandi school was a striking success and of 1,200 local throw-shuttle 
looms six or seven hundred had been fitted with fly shuttle slays when 
the school was closed. The manufacture of these slays is now a local 
industry. There are now also many small handweaving factorie~ 
which work entirely With fly shuttle slays while several have adopted 
a double box motion the use of which was taught in the school. ln 
addition to the increased output thus secured many ~f the local 
weavers now produce higher- class cloth. Two looms were specially 
maintained at the school for this purpose and weavers who formerly 
prepar~d only sarees are now preparing silk khans, lace bordered 
sarees, and silk edged dhoties with special designs. I have dealt 
with Bhivandi at length because it exemplifies the standard which 
the Department seeks .to reach in all the schools. The Sangamner 
school was also very successful, nearly 400 fly shuttle looms having 
been introduced before it was closed. At Yeola and Ahmednagar 

J over 500 and 100 fly shuttle slays have been introduced already, At 
Belgaum progress has been slow but already 50 fly shuttle looms are 
at work, and a handloom factory has also been open~. 

-14. The demonstrations are on less elaborate lines. A demon• 
strator is sent to a ·weaving centre for about six months with two 
l_ooms. On one of these he works·with the appliances and methods 
which the department seeks to introduce and on the other any local 
weaver can receive instruction and practic!! for himself. In some 
villages the results from these demonstrations have been very satis
factory and they frequen~ly evoke a request from the local weaving 
population that a weaving school should be QJ>!!ned in their village. 
At the beginning of the year four demonstrations were in progress, 
of which three have since been closed. Six new demonstrations 
were opened during the course of the year, ·all of which still 
continue. About 400 improved looms and the same number of 
dobbies have been. introduced during the year as a result ~f these 
demonstrations. · · · . 
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15. ·The full staff of the weaving establishment is six head
masters, seven assistant masters. imd six weaving demonstrators. 
Owing to the difficulty of obtaining suitable men the staff is never at 
full strength and the demonstrations especially have· been frequently 
interrupted by resignations and otherwise. It is almost impossible 
to get competent _weaving masters and demonstrators ready made 
and all the_ department can do is to enlist suitable individuals and 
train them for their duties. The work of the schools and demonstra
tions is supervised by two assistants and the total annual cost of the 
sectio~ is about ~s. 15,000. . .· . ' · 

16. Experiments in sizing.-ln connection with the weaving 
schools at Bhivandi and Ahmednagar experiments were carried out 
with a• warping and sizing machine. The machine is much too 
expensive for the individual ~eaver but can frequently be used with 
advantage by the owner of a handloom factory. It requires more 
intelligent demonstration than it has received and I ~ope ·to 
make better arrangements for testing its use next year. 

17. Dyeing.-A small dyeing demonstration wis started last 
year at Sangamner at the request of the local weavers. The number 
of pupils rose froin eight to thirty and there was something like a 
protest when the demonstration w'as transferred with t~e weaving 
school to Yeola in November 1920. At Yeola the demonstration 
was not successful and was finally brought to a close by the resigna-

• tion of the demonstrator who obtained a better appointment in private 
service. A new demonstrator has . recently been appointed ind 
will begin work at Ahmedabad. In connection with the controlled
distribution of ali~arine dyes Mr. Bharucha came into close touch 
with- the Ahmedabad calicO printing industry. A Co-operative 
Society was · formed ·but has been handicapped by the prevailing· 
trade depression. 

18. Hand made paper.-As~istance was given last year to the 
paper makers in Ahmedabad, chiefly in finding new customers. 
After consulting Mr. W. Raitt, the Cellulose Expert at the Foreet 
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Research Institute, I reached the conclusion that there is no chance 
of improving this industry. At present it meets a certain demand 
and so long as this demand exists it will linger. 

19. Casein.-The research work in connection with casein 
is dealt with later; A demonstration casein factory was started 
at Anand last December with the object of applying the results of 
the work done ·at the Gujarat College to the methods used for the 
manufacture of casein in the villages of the Kaira District. Kaira 
casein has earned a bad reputation in the world's markets not because 
the.· villagers cannot ·make fairly good casein but because hitherto 
the. trade has not attempted to maintain a standard either by rejecting 
inferior. casein or by grading according to quality. The result is 
that Indian. casein now fetches nothing more than the price of the 
wo:rst casein. Samples of caseins made at the Department's small 
factory at. Anand were sent to London for opinion. Both the dealers::O 
consulted gave very favourable reports ; one expressed the opinion 
that the sample was as good. as the average qualtiy of Argentine 
lactic casein. This means that a villager who w1ll take the trouble 
to produce casein. of similar qualitY can obtain a price probably 50 
per cent. higher than he has hitherto' obtained provided always that 
special arrangements are made for marketing it. At present if 
it is put on the market through the usual channels it will, as Indian 
casein, fetch exactly the same price as the worst qualities now 
made· in Kaira. The casein made at Anand was analysed at 
Ahmedabad from time to time a~~ the details of the process modified 
as the analytical results seemed to require. The methods used· are 
capable of still further improvement. At the moment the propaganda 
work has been held up by the state of the casein market. · Casein 
which sold for over £60 a ton in F ebi"uary realised only £30 
in June while simultaneously the price of separated milk rose to a 
figure which made the profitable manufacture of casein impracticable. 
The important result is, however, that good casein has been made on 
much the same scale as that on which the Kaira villagers work and 
by a method and with appliances which· the vill~gers can easily use. . 



It" 

· 20.. The demonstration· factory was visited by-both local makers · 
of casein and dealers. ·_There is still a wide field for investigation. 
It is necessary to consider, for example, the numerous uses to whlch 
-casein is put, to enquire which require good casein and t~ ascertain 
whether a few of these cannot be developed so as to establish a 
market for 'the good casein in India. There have already been 
demands for casein glue from various quarters and the glue supplied 
by the factory was admitted to be of .a good quality. In two -cases 
however it was unsuitable for the special purpose in view. This can 
probably be remedied by modifications in the formula. Glue is 
mentioned chiefly as an instimce of the possibility of making local 
use of first 'class ·casein. Again; in the villages, the casein is all sun• 
dried and manufacfure cannot be carried on during the rains. A 
simple type of drying machine has been designed by Mr. Bharucha 
and a trial of it will be made 'in due· course at the demonstration 
factory. 

21. Even a small project holds m!!nY difficulties at the outset. 
I desire to acknowledge assistance given at Anand by Mr. ·Frost, 
Assistant Director of Dairy Farms and the successive managers of the 
Government creamery.· Mr. C. B. Almoula, B.A., B.Sc., the super
visor of the factory, did-excellent work. 

22. Gen~ral.-· li: i; not always. realised that the improvement 
of cottage and small .scale industries ca~not be effected without an 
adequate and qualified staff. For handloom weaving the technical 
knowledge required is not' of a high order; but for the improvement of 
dyeing methods considerable technical knowledge is req~ired as 
well as skill and experience, Even for such a simple village industry 
as casein making research work of a high order is necessary before 
improved meth~ds . can be devised and the application of · these 
improved methods may require men with a scientific education. If 
other village industries are to be dealt with staff must be provided. 
There is a disposition amongst critics to suggest that, because the 
Department of Industries has some staff, it can tackle any problem ;. 
it is only necessary to point oiJt that a, demonstrator trained to intro-

27 
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duce an improved method of manufacturing casein cannot be switched 
on to improved weaving methods, or the manufacture of carpets, or 
the making of glass bangles-to state three instances at random. 
Before an:y of these industlies can be dealt with enquiry is necessary 
to ascertain what are its weaknesses and to devise methods of remov• 
ing its defects. After a course of action is made clear it is seldom 
that demonstrators for propaganda work can be found ready made 
and measures must be taken to train them. Again, the Department 
has also always to keep in mind the fact that it is useless to train 
artisans to produce better goods unless a better price is obtained for 
the improved article. It is certain, for instance, that when the casein _,
market improves the makers of good casein in Kaira District will 
not obtain a fair price for their production unless the Department of 
Industries takes special steps in the matter. . The tax-payer rightly 
expects, moreover, that the gain to the producer will be good value 
for the public money spent on research and demonstration. Nothing 
can be done without a call on the tax-payer and nothing should be 
done with his money which is not a sound business proposition. 

Technical Advice and Assistance. 
23. As already mentioned there was a decrease in the requests 

for technical assistance. During the year a plant for refining common 
salt was erected at Kharaghoda to plans prepared by Messrs. Dawson 
and Turner. It is of an experimental character and capable of 
dealing with two tons per twenty-four hour day. There were, as 
might be expected, initial difficulties in getting the requisite degree of 
fineness but, with Mr. Turner's assistance, these were overcome and 
salt is now being marketted which is equal in quality and fineness to 
the salt used in creameries and for consumption in Bengal. The 
prospects of the experiment are therefore promising. 

24. Full enquiries were completed regarding the manufacture 
of aluminium combs and the metal parts of umbrellas but the 
intending promoters of the factories have apparently been discouraged 
by prevailing conditions from embarking on these ventures at_present, 
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25. Mr. Bharucha was 1,1nable to attend to his ordinary duties 
till the end of · January. Thereafter he gave advice at Ahmedabad 
regarding design and construction of new chimneys, reservoirs and 
mill buildings. He also designed a coollng tower for the ·hot water 
from the engine condenser of a Hour mill : the design was carried out 
and works satisfactorily. Other advice of a technical nature and 
regarding plant and machinery was given. This branch of the 
Department's activities has hitherto remained practically untouched 
for lack of staff but I hope that some progress will now be made. In 
some instances the advice and assistance is not of a kind which can be 

. given free and fees are charged in suitable cases. The total fees 
charged and credited to Government during the year amounted to 
Rs. 700 in addition to fees for analyses. 

26. Mr. Bharucha also visited Malegaon (Nasik District) and 
made arrangements in conjunction with the local honorary organiser 
of Co-operative Societies, for a local . company establishing works J 
for dyeing cotton yarn by modern methods. The great'!'r part of 
the population of Malegaon depends, directly or indirectly,.on hand
loom weaving and the . first big success in the introduction of fly 
shuttle looms was scored here by the Registrar of Co-operative 
Societies. 

27. In April the project for the dyeing shed was so far advanced 
that some of the leading promoters were invited to Bombay to discuss 
the final arrangements for plant and the engagement of an experienced 
dyer. I was then informed that the managers were being boycotted 
by non-co-operators and they had therefore decided to postpone the 
execution of their plans till local feeling quieted down. It was later 
explained that a. majority of the shareholders had become non-co• 
operators. A few days later rioting occurred and apparently destroy
ed, for the time, all hopes of the local people sinking political differ
ences to co-operate in industrial enterprise. 

28. The difficulties in the way of providing technical assistance 
have been mentioned with reference to cottage industries : they natur• 
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ally incr~e with the scale of the industry. A purely indigenous 
industry which requires and is prepared to pay for· technical aid 
is the glass industry which ir. now represented in the province by 
over a dozen glass factories. The Government of India have made 
efforts for over a year to secure two. experts but so lar without 
success. 

Chemical Research. 
29. This is probably the most fascinating aspect of industrial 

development in India at the present time, but in discussing it popular 
writers are apt to overlook the fact that the object of industry is not 
merely to make articles but to sell them a{ a pro/it. In discussing 
chemical research and chemical industries there is naturally a 
tendency to concentrate on the possibility of the chemical operation 
and to neglect the commercial aspects. The commercial aspects of 
various chemical industries in India have recently been exami!led 
by Dr. H. C. Watson of the Inaian Institute of Science and, by an 
ingenious system of ~!Warding points, he has made rough estimates 
of the commercial prospects in India of each of 33 chemical indus
tries. By his method of calculation an industry for which all 
commercial factors are good obtains 9 points whereas one for which 
all factors are very unfavourable obtains 27 points . 

. 30. Casein.-1 refer to Dr. Watson's paper because one of the 
industries of which the possibilities are estimated by him' is casein 
which is the sixth in the order of merit on his list with 14 points, 
the salt industry heading the list with 11 points. It is interesting 
to have so much justification for the research work undertaken on 
casein at Ahmed~bad by Dr. Meldrum and Mr. Gangolli. During 
the year a second bulletin was published dealing specially with the 
proportion of fat in casein. The circumstances which led to the 
publication of this bulletin are of interest. The investigators had 
already arrived at the conclusions that a low fat content was essential 
to a good casein and that a low fat content iri the casein could only 
be reached by thorough .elimination of fat. from. the separated milk. 



15 

A sample of the casein prepared at Ahmedabad was· sent to the 
~mperial Institute, London, which reported that the c~sein was 
regarded by experts as of good quality and that material equal to the 
sample would find a ready market in the United Kingdom. Never
theless, in spite of this approval by experts, and in spite of the fact 
that the casein bad been prepared with special care so as to ensure 
that it should contain a minimum amount of fat· and had been found 
on analysis in India to contain.only o· 24 per cent. of fat, the Imperial 
Institute reported that their analysis of the fat content showed 7"4 
per cent. It was at least singular that two analyses should differ 
so widely and while Dr. Meldrum and Mr. Gangolli admitted that 
their methods did not give absolute results they could not believe 
that they indicated only one-thirtieth of the true value. They were 
thus led, ~n the first instance, to investigate methods for determining 
the amount of fat in casein and the first part of the bulletin deals 
with methods of analysis. It wa~ a matter,. however, of greater -
importance to decide definitely that casein approved as good could 
not contain 7 per cent. of fat, as the analysis of the Imperial Institute 
would mean that fat in casein is under estimated not only in Ahmed
abad hut all over the world. Dr. Meldrum and Mr. Gangolli were 
therefore induced to inve~tigate the matter thoroughly and were 
ahle(l) to indicate the probable source of error in the Imperial Institute 
analysis, (2) to devise. an absolute method for determining fat in 
casein, and (3) to vindicate the ~ethods which they and chemists 
in other parts of the wor!d had previously used. 

31. The second part of the bulletin deals with the practical 
problem of the elimination of fat. The subject has been dealt with 
at length here in order to illustrate. how the improvement of a simple 
village industry may depend on research work of a high order and how 
there may arise out of the apparently simple practical problems of the 
villagers i.ssues of a purely scientific nature which must be settled 
before a sound solution of the practical problems is assured .. 

32. It is creditable to the Department that Mr. Gangolli should 
have received the degree of M.Sc., Bombay University, solely on 

29 



16 

account of a thesis that was based on the work that he did on 
casein and that he should have been appointed to an important post at 
Rangoon. Mr. Gangolli directed the work of the demonstration 
casein factory (paragraph 19) from the beginning. 

· 33. Castor oil.-Work was also done by Mr. Cangolli on the 
treatment of castor oil. Simple methods were devis.ed for reducing 
the acidity of this oil and the results on the small scale have been quite 
satisfactory. What is now needed is a trial of the method on the "semi
large scale" with the use of a centrifugal separator to clarify the oil. 
The vegetable oil industry is important at Ahmedabad and I have 
encouraged it to make use of the services of the chemical staff by 
charging low fees meantime for analytical work. The remaining work 
was routine analysis. 

34. Bittems.-The principal research work of Messrs. Turner 
and Koppikar was again concerned with the development of the bitt
erns industry at Kharaghoda. The bitterns are the mother liquors 
left after the extraction of common salt from the brines which occur 
in this locality. The magnesium chloride produced locally, though' 
perfectly white in the crystal, shows signs of discolouration when the 
crystals are fused preparatory to filling the drums in which the chem
ical is placed on the market. As the imported article is generally 
fairly white its superior appearance gives it a corresponding hold in the 
mill industry. Mr. Koppikar conducted a number of experiments on 
large scale batches of material at the factory itself. The results 
varied. Although in some cases· a translucent salt was obtained the 
results could not be repeated with certainty. Laboratory experiments 
are now being conducted in Bombay to determine the correct working 
temperature for the final stage. Except for the colour the quality, 
which will be mentioned again below, is quite satisfactory. The 
manufacturing company added during the -yea.r-to ·its equipment a 
motor wagon for conveying the bitterns f10m the salt pans to the 
company's factory. It is also making efforts to sell' its output in 
foreign markets, and a ·concession as regards royalty has been sub
mitted for the consideration of Government. 



17 

35. The production .of epsom salts received further but, owing 
to lack of suitable apparatus, inadequate attention. The earliest 
experiments were directed towards recovering epsom salts from the 
sludge left after the extraction of the. magnesium chloride from the 
bitterns, but it seems probable that a better line of attack will be to 
extract the epsom salts from the bitterns first and afterwards to recover 
the magnesium chloride from the residue. The experiments had 
to be suspended till suitable apparatus, now on order, is received. 
Experi~ents ~ere made on extracting epsom salts from hard sludge. 
Experiments on a " semi-large " scale were ·successful ; commercial 
production has not yet been considered. . 

36; The bitterns of Kharaghoda offer great opportunities for 
scientific research as well as prospects of economic development. 
In order to check the results obtained in India a large range of samples 
of brines, bitterns, salts ·and sludges were sent last year for in
dependent analyses to the Government Laboratory, London. The 
report of the Government chemist stated that " all the samples " 
(of magnesium chloride) ... may· be considered. good commercial 
magnesium chloride (fully hydrated)." · · 

37. The presence of potassium salts and bromine in the brines 
• and bitterns is confirmed by the analyses of the Government chemist; 

Regarding these I quote below the remarks made by the Department 
of Scientific and Industrial Research, London,· through which the 
report was forwarded. "Perusal of Sir James Dobbie's report 
indicates that the samples of brines and bitterns collected in accord
mice with his directions contain such quantities of potassium and 

· bromine compounds as warrant careful consideration of the possibi
lity of extracting these valuable bye-products on a technical scale • 
• . • . . . • . • . • . . .. . • The figures given above, considered in the light 
of the present (and relatively small) output of salt and of the poten• 
tially great future . output, appear to indicate that the valuable bye
products, potassium chloride and magnesium bromide are obtainable 
in very considerable quantities in the Runn of Cutch ..•....•. , . , .A 
careful- chemical survey of the district may possibly yield evidence 
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of the presence of other commercially valuable materials in work
able quantities." ' 

38. The Chemical Services Committee last year drew attention 
to the fact that little or nothing is known regarding the vast salt deposits 
of the Runn and that a thorough investigation of the area by a staff 
of skilled chemists is necessary to determine its industrial importance. 
Referring to this recommendation the Department of Scientific and 
Industrial Research has suggested that, pending action on it, tests 
upon a " semi-large scale " should immediately be put in hand in 
order that inore exact information may be available when it is found 
possible to proceed further with the question. 

39. There the matter rests for the present. As the royalties 
paid on the bitterns for the manufacture of magnesium chloride 
{as well as the income-tax paid by the company working them) are 
taken by the Imperial Government further expenditure can hardly 
be incurred by the Government of Bombay at the present time. But 
the work done so far by the Department of Industries has been 
justified both by the commercial success of· the Pioneer Magnesia 
Company and by the suggestions for continued research by the 
Chemical Services Committee and the Department of Scientific and 
Industrial Research, London. 

40. The miscellaneous work of Messrs. Turner and Koppikar 
consisted chiefly of analyses of minerals from Salsette undertaken 
at the instance of the Geological Survey. A complete collection 
of the lime-stones of the Presidency was also made.· These are now 
under analysis. 

4 I. T rona.-The results of a survey of the alkali deposits in 
Sind were given in the annual report of 1919-20. Experiments 
were subsequently. made ·locally· fo_r_ imp_ roving_ the production of 
chaniho (crude sodium carbonate). The object of the experiments 
wa5 not precisely understood at first, as the local authorities aimed 
at producing a pure sodium carbonate~ It was pointed out that 
all that could be obtained by the methods suggested was a fairly 
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pure form of the mineral " trona ~· which is a· combination of the 
carbonate and bicarbonate. This is itself a valuable commercial 
product worth producing and is the same as the crude soda of Lake 
Magadi. The reports of last season's work have not yet been 
received. 

Pottery. 

42. At the beginning ofthe year Mr. E. R. Fern, Superintendent 
of the Pottery Section of the Sir J. J. School of Art, was on leave and 
Mr. C. P. Shah acted for him till December. 

43. Work at the School of Art.-The year was devoted prin· 
cipally to experiments with red clays found in the vicinity of Boinbay. 
Exhaustive tests were made, with good results, of the ·manufacture 
of terra cotta bricks and flooring tiles while tests on glazed red wares 
were brought to a successful conclusion. China clay from one source 
was found suitable for. high class porcelain ; cups and saucers made 
from it were quite as good as the- best ware imported into Bombay. 
Earthenware cups, saucers and tea pots made from clays in Kathia
war were as good in quality as those of foreign manufacture .but were 
not so white in colour. Several large pieces of majolica ware were 
successfully prepared to order and flooring tiles of various colours 
were made as good as the imported article,. 

44. These facts sufficiently indicate that suitable raw materials 
exist for the manufacture of flooring tiles and articles such as tea• 
pots for both of which classes there is a large local market.· As the 
scheme for a demonstration pottery factory is still in suspense pending 
completion of the plans for the development of the area in which it 
will be located I am arranging that, at a slight expenditure, the 
equipment of the pottery section of the School of Art should be 
extended so as to permit of production of flooring tiles and tea-pots 
on a semi-commercial scale. This will give students a more practical 
training than they get at _present, _and will enable the market to be 
tested by lo~lly made articles. · 
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45. China Clay.-T wo large deposits of China clay in the 
Southern Division were investigated by the Geological Survey and 
a three ton sample of one of these deposits was levigated under the 
superintendence of Mr. Fern and tested at a local spinning mill as 
to its suitability for sizing purposes. The results of these investiga
tions and tests will be published separately by the Geological Survey. 

46. Local Resources.-The Geological Survey made during the 
year a complete survey of the building r~so~rces of the · Salsette 
Taluka and the clays surveyed were· made into briquettes by Mr. 
Fern and about seventy tests were made for contraction, absorption, 
percolation and crushing strength. The full results will be separately 
published but it is worth noting here that the brick mixtures contain
ing paddy husks mixed by the methods employed by local manu
facturers, all showed very hlgh percolation and absorption while the 
crushing strength in the majority of cases was extremely low. The 
same mixture ground to pass 17 mesh to the inch sieves had a better 
crushing strength but percolation and absorption were still both 
very high; It may be added that, in addition to the clay tests, arrange· 
ments were made for an equally large number of tests of building 
stones to be made at the College of Engineering, Poona. As already 
mentioned the minerals were analysed by Mr. Turner at the Victoria 
Jubilee Technical Institute. · 

47. Waste Mica.-A member of the Advisory Committee 
drew attention to the need of. ~ market for waste mica. . At the 
suggestion of the Director-General of Commercial Intelligence, 
Calcutta, experiments will be made with ground material in the 
manufacture of heat proof tiles and bricks as well of slate pencils. 

48. General.-The· total number of samples of clay, sands, 
etc., received for test during the year was 203,of which 176 had been 
tested before the end of the year. Nineteen persons visited the 
pottery to secure expert advice regarding clays and the establishment 
of pottery works. Mr. Fern also visited Malvan to advise the local 
potters and to inspect a local bed of kaolin which will be more 



21 

carefully investigated next cold weather." One of the local potters 
joined the pottery school. Fees for analyses amounted to Rs. 665. 

Fisheries. 

49. Work in Kanara.-Mr. Walke, Superintendent of Fisheries, 
.with head quarters at Karwar, continued his work there tlll February 
last when he came to Bombay to assist the Marine Biologist in starting 
the trawler. One of his duties is to visit fish curing yards and assist 
the staff of the Salt Department in organising them on efficient and 
sanitary lines. Mr. Walke visited the Majali yard, where he carries 
out other work; 72 times and paid 21 visits -to other yards .. The better 
sanitary conditions introduced ·are believed to have been responsible 
for the absence of the blow fly in K.anara during the curing season for 
goal and shengala and both in Kanara and Ratnagiri when the moist 
curing process of mackerel was in progress. 

50. Owing to the failure of · the sardine season practically 
no further experimental work was done in the manufacture. of 
fish oil and fish manure. ·Experiments were continued in . fish 
curing and numbers of mackerel were smoked or cured. An 
experiment was also made in the pickling of fish. Some practical 
results of Mr. Walke's preliminary work are already apparent. A 
private fish oil factory was completed during the year although the· 
absence· of sardines prevented the owner ·from using it. The fish 
oil industry, with modern methods of hydrogenation, is capable of 
development but the lethargic fishing population of Kanara can be 
instructed only in fairly simple methods. In the Ratnagiri district 
Mr. Walke showed samples of salt fish, smoked fish, sardine oil and 
guano and found the local fishermen interested and willing to improve 
their methods provided they could get a market for their improved 
turn-out. As I have already pointed out success in all operations of 
this kind ultimately depends on securing a better price for the 
industry than it obtained before. Mr. Walke accordingly made 
arrangements. for fi~h merchants to give order~! at increa~ed 
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prices for all fish cured according to his requirements. These 
·arrangements will be continued during the ensuing season. 
M~. Walke also gave assistance in forming co-operative societies 
of fishermen. 

. . 51.· Arrangements were made during the year whereby the 
price of salt for fish curing was reduced from 12 to I 0 annas in Kanara 
District and also to enable fishermen to purchase half their salt fine 
grained. The coarse grained Uran salt requires crushing before 
use and leads to delay and therefore deterioration of the fish in 
curing operations. 

52. The closure of the oyster beds at T adri in the Kanara 
District with a view to their recup,eration has been subject to criticism. 
The order closing the beds has acb,lally not been observed but despite 
disturbance useful observations were made with 200 limed tiles 

.-which were laid down for the oyster fry. No recuperative methods 
can hope to be successful; however, unless there is a p~riod of 
protection for the immature shell fish. 

53. Trawling.-With the object of making full enquiry into 
the conditions of the fishing industry on the West Coast and of 
making recommendations regarding the measures necessary for its 
development Government obtained during the year the loan of the 
services of Mr. A. E. Hefford as Marine Biologist from the Ministry 
of Agriculture and Fisheries in the United Kingdom. Mr. Hefford 
arrived in India in December last and after visits to Karwar, Cali cut 
(where he inspected the operation of the Madras Fisheries Depart· 
ment) and Karachi, he became associated with the working of the 
steam trawler " William Carrick ". The steam trawler was purchased 
from the Admiralty in May 1920 but its fitting out was delayed by 
the disorganisation and congestion which then prevailed in the ship· 
yard and engineering industries of Great Britain. Use was made 
of these delays,. however, to !nvestigate the commercial application 
of the brine freezing process for fish preservation in which noteworthy 
prosress has been made in Denmark and Norway. After enquiry 
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in these countries and consultation with the expert of the Food lnves~ 
tigation Board in England a small brine freezing tank was installed 
on the steam trawler as an accessory to the refrigeration plant. The 
trawler arrived in Bombay in March, but the fittings and other work 
which had been postponed till her arrival in India were delayed by 
·strikes in the local ship~building yards. Thus it was not till the 17th 
May that the vessel made its first· v:oyage. Before the end cif July 
seven trips had been made. The results of these are shown in 
the statement below :- . 

. 
A I B 

Cntch per hour's trawling. 
Catch per hour•, absente from 

Total port, 
Voyago. attch 

l>ndrd. o •• 6.1,,! D011fish, 
Rays. shark, All Total. Ra)'S. shark, I All Total. 

sawfish, others. ww6sh, I flthrrs. 
etC'. ftC'. ' 

• i 

II ... lbs. lhs. lbs. . lb.. lbs. lbs . ' lbs .• lbs. ' 
i 

I .. 1,32~ 10 4 42 56 s 2 I 20 27 

II .. 1,824 27 4 27 .. 59 10 2 10 22 

III .. 3,787 47 6 53 lOS 23 3 26 52 
i 

IV .. 5,234 27 4 73 lOS 22 3 58 83 

v .. 20,993 86 II 93 190 74 9 80 164 . . 

VI .. 15,702 65 21 . 119 20S ;4 18 99 171 

VII .. 3,248 . 67 1'4· 189 251 28 t ·so 106 

. It is obvious that the success of fishing operations is not measur~ 
able by the mere quantities landed, but by the rate at which they are 
caught. The productivity per hour is c:alculated • in two forms (a) 
as catch per hour of trawling and (b) as catch per hour's absence 
from port. · It will be noticed th11t there has been a steady improve~ 
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ment in fishing results. The. last three voyages were made under 
monsoon conditions but on the last voyage only three hauls could be 
made on account of the stormy weather, so that only .a comparatively . 
small proportion of the ti~e of absence from port was spent in fishing 
operations. 

54. · The financial return for each voyage is also best indicated. 
~y the ration between the sale of the fish and the time occupied in 
catching it, as in the following table :-

' 

I 
II 
Ill 
IV 
v 
VI" 
VII 

Rate of gross earnings per hour's/ishing and per 
hour's absence /rom port • 

.. 

· Sum reali,ed. 

Voyage. 
For whole Per hour• a 

. 
Per hour's 

catch. fish mg. absence tram port. 

• Rs. Rs •. Rs._ . . 

230 8'25 4'6 . 273 8·8 · 3'3 
I 581 16'1 8·o ,J. 814 16'3 12"9 .. 2.2601 20"5 17"7 .. 2.120 27'7 23'0 ' . . 350 23'7 10"0 

' 55. ·It is too e11rly yet to ~timate the possibilities of trawling 
on this ~id~ of I~dia. Such an enterprise starts in Bombay with one· 
essential condition of success n'al]lely a race of fishermen who, so far 
as mere fishing operations are cqncerned; have brought the industry· 
to a high level. .Everything_ considered, the crew of the trawler 
may be consiqered quite sa~~factory, and as far as work at sea is 
concerned,-ij: Is merely a qu~stiqn_ of ascertaining whether fish· are 
obtainable.- A sirgle trawler «;~perating from Bombay is at present 
handicapped; howeve~, from the· commercilll. point ·of view in· many · 

· ways: IJ;i 8ritain trawling ,is not conduct~ by single trawlers any 
more than ·in Bombay weaving factories are run with· a single loom •. 
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The British steam trawler is a uriit in. a fleet which in many cases are ail. 
under ·the same ownership and in any case supply the same port, thus 
providing a relatively regular supply to meet a uniform and regular 
demand. With a single trawler supply must necessarily he somewhat 
spasmodic. Secondly, Bombay as a port is not organised in any way 
to meet the requirements of this class of vessel, Even in the smallest 
British fishing port a trawler is able to come in and, without delay ,land 
her fish which are sold on the spot in a few hours and the proceeds 
of the sale known within a few minutes. Immediately she has landed 
her fish the trawler can at once take abroad coal, ice or other supplies 
and any repairs can be executed with equal facility and speed. All 
this is done under the eye of the owner whose office is on the fish 
quay. The trawler owner is, in practically all cases, also the salesman 
of the fish and generally a shareholder in the concerns that s~pply 
ice, coal and other stores. The better firms have got their own 
engineering shops for r~pairs. In Bombay the Government trawler 
is obliged to reach port the previ!)us afternoon in order to make 
arrangements for landing its fish and carting them to the Crawford 
Market for sale. Comparatively .long notice is ·required for the 
supply and tr:ansport of coal and ice and it is difficult to secure deli
veries according to scheduled times.. The water supply is obtained 
at present as a matter of favour. For work on the hull the trawler 
has to drydock in a basin suitable for a P. and 0. Liner. By luck 
the landing place for the fish is only aboJlt a mile away from the 
Crawford Market. Not only is there great lack of working con
veniences, but the necessity of employing outside agencies for supplies 
and repairs increases "the delays and charges. I make these remarks 
so that it may be understood that although the " William Carrick " 
is working on commercial lines she can hardly be considered a 
commercial trawler. The conditions just explained impose a 
much larger proportion of time being spent in harbour than is com
patible with commercial trawling. The circumstances of working 
organisation and business arrangements need not, howe!er, prevent 
the staff frC?.m. obtaining all data adequate to determme whether 

lObi-' 
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trawling can· be made a profitable industry. The chief sea work 
resolves itself into collecting complete data of the catch per hour. 

56.· ihere is another side of the experiment and that is the 
organisation of the local fish. nl~rket. . The scarcity and dearness of 
fishin Bombay has ~en a long.heard ciy. Part of the dearness ill 
undoubtedly due to the primitive lines on which the fish trade; 
wholesale and retail, of Bombay is organised. At the time of the 
year when fish is most scarce· in Bombay the trawler catches have 
realised, for pomfret 10 annas 5' pies per lb., for salmon 8 annas 10 
pies, and for goal 6 annas 8 pies. These are the three kinds of fish 
in principal deinand. The prices appear to bear little relation .to 
the palatable~ess of the fish aml depend rather upon local tastes and 
habits. The little. known but excellent deep sea fish such as karel, 
palu, and tambusa are in littie demand ; they have been sold by the 
trawl~r for 2! to 3! annas per lb. Rays or skate, which are caught 
in greater quantity than any other sort, are little esteemed in the 
~arket and their average price is ·only one quarter of an anna per lb. 
A similar ~esult was obtained' in England whim trawling was first 
introduced. Skate was then a; glut on the market, now-a-days it is 
a popular edible fiiih; . . . 

57. The .m~rket results ~how that the high price of fi~h in 
Bombay i~ partly due to the primitive methods by which the fish 
trade is conducted. and partly to the ignorance or prejudice of the 
fish-eating public regarding many good edible fishes. 

Industrial Workshops at Dapuri. 
l . . 

58. These Workshops were transferre4 from the Publi<; Works. 
Department 1\t the close of .1919,J>ut owing to the absence. on leave 
of Mr .. Gosford, the o$cer in charge, an.d his subsequent death they 
hav~ not changed materi!lllY in their organisa~ion. With the assist· 
ance of a firm of chartered accountants the SY.stem. of mal}agement 
and accounts is now being exarpined in order t.o place it on a commer• 
cia! basis. Last year il system of apprenticeship was introduced 
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but has not yet been fully developed ... Arrangements for giving. the 
apprentices their ordinary education· were inadequate and it is now 
proposed to entertain a full time school-master. When he is appoint-

. ed the ordinary edu~tion .of boys. ~ill be properly organised, and 
their pay will be regulated not only J>y their progress in the workshll(:is 
but also. by . the . standard of their work at school. Instruction in 
English and in technical drawing. will be added. A beginni~g -~ 
also been made in the training of n1echanical engineers properly s~ 
called and three appointments have been created on Rs. ISD-25-200 
to enable graduates in engineering to secure practical t;aining. This 
is a part of the mechanical engineer's education of which the value 
is 'not fully recognised and to which 'in consequence little attention 
has been paid in India ; in Europe -and America its importance is 
recognised as supreme. A graduate in engineering in any country 
is not qualified for his professional Career till he has put in two oi 
three years hard training in comm~rcial workshops, and to assist 
Indian graduates :in obtaining thiii.iraining the Department h~s 
undertaken the tr~ining of three on' ~omewhat exceptional terms of 
remuneration for appren~ices. Something of the kind was neces~r}r 
to check the search for employment by gradua~ who had only a 
theoretical knowledge of mechanical engineering. . . . . 

59. Experimental Work.:.._A sinall. amount of experimental 
.work is undertaken at the workshop's. Two years' ago Mr. ·T. s: 
Dawson devised an improved twisting machine for the silk industry 
at Surat. During .the last year tw0 ri;achines to his designs were 
completed and will he handed over Jor trial to a silk factory. In 
an experiment of this tyPe success is'"riot obtained at the first venture 
and even when the machine is made ni.eehanically perfect the question 
of cost· is vital to its succe5sful introduction in the industcy. A set 
of experimental button making machines is also under manufacture. 
Two years ago a plant for the improved distiilation of· rosha grsss 
oil which was designed at the Forest Research' Institute, Dehra~Dun 
was completed and ·delivered: The first trials were satisfactory but 
the plant su~equently ·gave trouble." With · the assistalice of 
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Mr. Koppikar a new design was prepared at Dapuri and this, with 
minoi: modifications, has been approved by the Forest Research 
Institute. 

60. The workshops have gradually been improved as a training · 
school. In the last year, for instance, the number of apprentices 
has been increased from 17 to 45. Special attention is paid to the 
care of tools and every workman is taught, for example, the proper 
method of grinding tools for steel, iron and brass. The officer in 
charge of the workshops also gives advice and assistance to industries 
in Poona and neighbourhood. 

Commercial and Industrial Intelligence. 

61. The dissemination of commercial and industrial intelli~ 
gance is,. in several respects, the most important and useful work 
done by the Department. I do not refer now to publications, such 
as the bulletins on casein by Pr. Meldrum and Mr. Gangolli, and 
on the vegetable oil industry by Mr. A. F. Yui\1, the latter of which 
is a comprehensive and really valuable contribution to the industrial 
literature of India. The really important work is done in answering 
the enquiries of private individuals and industrial firms. The general 
public is little aware of the great volume of information of industrial 
and commercial value which is regularly collected, tabulated and 
published by Government or which can be collected by special. 
enquiry through Government· agency. Business men may know 
that it is available but they c~~not be expected to know exactly where 
to apply for every special item of information. As collecting centres 
and clearing houses of information required by industrial enterprise 
Departments of Industries must play a part of ever growing import~ 
ance. Research, experimental work, pioneering, demonstrations, 
technical advice, assistance to cottage industries-all these frequently 
involve a struggle with outside prejudice, conservatism, ignorance 
and inefficiency. But as an intelligence bureau the department 
helps those who can help themselves. That the value of the depart
ment_ in this respect is winning recognition is shown ·by the fact that 
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the volume of inquiries grows steadily. Receipts of correspondence 
during the year were 7,049 against 5,959 in 1919-20, an increase of 
20 per cent. It is becoming increasingly difficult to deal efficiently 

. and promptly with all correspondence. 

62. Publications.-The department 'has published four bulletins 
up to date ; these are advertised in the covers of this report. As the 
series of Bulletins of Indian Industries and Lahour and the Quarterly 
Journal of Indian Industries and Lahour, which are published by 
the Government of India, now provide suitable means of. publicity, 
additional provincial publications will only be issued in exceptional 
circumstances. 

Concessions. 

63. l!aper pulp.-The syndicate to which a concession was 
granted in 1917 for the manufacture of paper pulp &om bamboos in 
Kanara has abandoned its scheme, and the 6eld is again open to other 
prospective manufacturers of paper. pulp. 

64. Naval Stores.-Another ·scheme which has been under 
examination for some years is the manufacture of turpentine and 
rosin from the o~eo-gum-resin of BO)IWellia Serrata. The Advisory 
·committee have now recommended to Government the terms of a 
license for the collection of the crude resin. 

65. Matches.-The Gujarat· Islam Match Manufacturing 
· Company was recommended for an extension of the concession under 

which they at present obtairi their wood supplies. 

' 
Exhibitions. · 

66. ·In March 1920 'the Department participated in the British 
Industries Fair but Government decided not to take part in that of 
1921. The Department will be represented at the Fair again in 1922. 
Arrangements are also being made to participate in the British Empire 
Exhibition of 1923. 
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A small permanent local exhibition is required ori the lines of the 
Commercial-Museum, calcutta; but' so far neither space nor fUnds . 
have been available;- · · 

The Department· will part}cipate iii an All-India Weaving 
Exhibition to · be held at Patna in November. 

M i5cellatieous. 

67. Coal Supplies.-The coal situation was most acute for the 
greater part of the. year. The' glass factories especially suffered. 
This industry is in a special position. It requires first class coal to 
obtain the requisite temperatures ; a stoppage involves the cooling 
down and cracking of the crucibles ; and a long stoppage means the 
dispersal of labour which requires special training. At one time I 
made--arrangements to pool the demands of this industry and get 
supplies for all factories from a single reliable firm but the authorities 
would not guarantee waggon supply. Fresh arrangements were 
made as the result of a conference at Simla, but the absence of com
plaints since then is .probably due to other means which were taken 
to relieve the situation as a whole. India in passing .through her 
indu~trial revolution seems, at the moment, to have outstripped her 
means of communication and coal supply is not the only direction in 
which industry will be handicapped till railways are improved to meet 
current requirements and future developments. 

Conclusion. 

68. The staff, in all sections, has worked, on the whole, 
with efficiency. The financial position has rendered it necessary 
for the Department to develope slowly, but this has rather aided in 
the perception of the special difficulties which are confronting it. 
These are such as inevitably arise where Government activity comes 
into contaCt with private enterprise and they naturally assume greater 
proportions as the industrial policy of Government tends to become 
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more active. Not the least is thi:' difficulty of securing results 
commensurate with the expenditure involved. To assist them in 
solving the numerous problems which thus arise Government have 
hitherto been fortunate in . the advice of the Advisory Committee 
which includes some of the foremost business men of the city. The 
influence and importance of this COmmittee are bound to i~crease 
and I gratefully acknowledge the advice and help which its members 
have afforded in the past year. • 

I have the honour to be, 
Sir, 

Your most obedient servant, 

R.D.BELL, 
Di'rector of Industries, Bombay. 
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FROM 

To 

Sir, 

No. C.-2192/5174. 

OFFiCE OF THE DIRECTOR OF. INDUSTRIES 

Old Customs House : 

Bombay, the 5th September i 922 

R. D. BELL, EsQ., C. I.E., I.C.S., 

Director of Industries, 

Bombay; 

THE SECRETARY To GOVERNMENT, 

Revenue Department,. 

Bombay. 

Annual Report-1921-22 

I have the honour to submit the an~ual report of the Depart~ 
ment of Industries forthe year 1921-22 {1st August to 31st July). 

I have been in charge of the' Department .throughout the year. 

2. · This report does not deal with all the duties of the Director 
of Industries and a brief account is therefore given in this paragraph 
of other activities which occupied my time during the last year. At 
the beginning of the year I still held the appointment of Chairman of 
the Surplus Stores Sales Committee which advised the Government of 
India regarding the disposal of surplus war stores. This involved ·no 
administrative duties but at the end of 1921 I found it difficult to spare 
·a. half day each week for the meetings of the Committee and, as the 
operations had ceased to have any special connection· with local 
industries, I resigned the chairmanship and membership in December 
1921. A more. onerous duty was the control'of the disposal of German 
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dyes taken over under the reparation clauses of the Peace Treaty. 
Except a small allotment of a particular class of alizarine dye assigned 
to the Madras Presidency, all synthetic dyes allotted to India were sold 
through two firms in Bombay under my supervision. The work had 
been carefully organised in the preceding year and at first ran on 
routine lines but, owing to the subsequent slump in prices and con
fused market conditions, the business later required much attention 
and seriously interfered with other duties. When the Government of 
India appointed a Director of Commercial Intelligence at Bombay in 
the beginning of 1922, I took the opportunity of being relieved of 
these responsibilities in February last. 

3. In December 1921, I assumed control of the amalgamated· 
department for the inspection of factories, boilers and smoke nuisances. 
For several reasons the supervision of these departments has required 
an unusual amount of attention lately. The department has been 
shorthanded and this has led to difficulties and extra work. A scheme 
for the ·re-separation and re-organisation of the department has also 
been prepared. Finally, there has been additional work in connection 
with the ·introduction of new factory legislation which came into 
effect on I st July and which involved, amongst other things, a com• 
plete revision of· the rules under the Factories Act. The operations 
of the amalgamated department are reported in three separate reports 
for factories, boilers and smoke nuisances, respectively, and no further 
mention of the work of these departments will be made in this report. 

4. Other semi-official duties were connected with the member• 
ship of a number of committees. : I was a member of the committee 
appointed under the chairmanship of Sir M. Visveswaraya to frame a 
scheme for technical and indust~ial education in the Bombay Presi~ 
dency. Owing to special circumstances, this membership threw 
a.considerable burden of additional work on myself. I am also a 
member Qf the Board of Trustees of the Victoria Jubilee Technical 
Institute, a me~ber of the Committee of Direction. for Technical 
·Education, a member of the Advisory Committee of the College of 
Engineering, Poona, and a member of the Provincial Co-operative 
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Conference Committee. The Advisory COmmittee of the Royal Insti
tute of Science, Boll!haYi of which I have -also· been appointed 11 

member, has not yet assembled.· The total number .()f.meetings of 
Committees, including the Sales and· Advisory·• Committees1 .attended 
during the year was 54. . 

· 5; T ouring.-ChieHy owing to the work described in the pre
ceding paragraphs it was difficult to· leave· Bombay during the year 
except occasionally for short periods. Poona was visited three times 
for committee meetings and other work. In October l spent a 
week at Surat and Ahmedabad · and in November attended the 
All-India Hand Weaving Exhibition at Patna. In March and April 
I made two trip$ to Calcutta to give evidence ·and to attend the 
Industrial Conference and in June.>vis~ted Poona, Sholapur, Bagalkot 
and Gadag chiefly to inspect weaving schools and demonstrations. 

Expenditure. 
6. The expenditure incurred by the Department ·a;mng the 

financial year 1921-22 anc\ the _two precetGng years has been as · 
follows :- : ·. · 

Rs. 
1919-20 . • 1,56,000 
1920-21 ··' '·' 1,46,000. 
1921-22 1,73,000 

These amounts do not include exp.enditure connected witn tne work~ 
.. • J . ' .. 

shops at Dapuri or the operations of the trawler. 
Staff. 

7. Mr. G. H. Thiselton-Dyer joined his appointment as 
Deputy· Director on his retum~~om leave in September 1921. 
Mr. Thiselton-Dyer was first appointed Deputy Director at the end 
of 1919 but was required immediately afterwards to act as Director 
for nine months after which he himself went on leave. ··The appoint
ment has, therefore, been actively filled only with effect from Septe~
ber last. Up till the middle of June Mr. Thiselton-Dyer made nine 
visits to Poona a_nd Dapuri extending over 36 days and also visited 
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Surat, Patna, Calcutta, Nasik, Mahableshwar and Ra~agiri on various -
duties; His report is appended.- . {Appendix A.) 

Mr. F. E. Bharucha held the appointment of Assistant Director 
of Industries, Northern Division, Ahmedabad, throughout the year, 
except for three months {September to December) when he was on 
leave. During his tours Mr. Bharucha visited Dholka, Kharaghoda, 
Surat, Viramgam, · Anand, Bombay, Poona and Ahmednagar in 
addition to travelling on work for the Excise Department. 

Like myself, these officers have performed duties for Government 
which hardly come within ·the scope of this report. The Deputy 
Dir~tor was absent for a fortnight in December on inspection duty 
in Bengal for the Public Works Department and since the middle of 
June. he has been engaged entirely in advising and assisting the 
Commissioner of Customs, Salt and Excise. The latter officer also 
obtained assistance· from Mr. Bharucha for a month in making a 
valuation of th~ plant of the Dhulia distillery and several liquor 
warehouses. 

The appointment of Executive Engineer in charge of the Central 
Store and Workshops at Dapuri near Kirkee has been held throughout 
the year, except for three months when he was on leave, by Mr. F: C. 
Davies, and the appointment of Works Manager by Mr. C. Holliman 
who acted as Executive Engin~er during Mr. Davies' absence. 

Mr. E. R. Fern, Superintendent of Pottery at the Sir J, J. School 
of Art, served as pottery expert during the whole year. 

· Mr. A. E. Hefford, whose services were obtained temporarily on 
loan from the Ministry of Fisheries and Agricult~re in England, has 
.held the appointment of Marine Biologist during the period covered 
by this report. The appointm~n~ of Superintendent of Fisheries 
held by Mr . .T. J, Walke was ret;en~hed at the end of March and the 
. appointment of ·Assistant Marine Biologist which was created in 
November 1921 was also retrenched in April 1922. 

· Chemical problems are taken up, in addition to their ordinary 
duties by Dr. A. N. Meldruilt, who was transferred during the year 
·from Ahmedabad to· act as Principal of the Royal Institute of Science, 
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Bombay, andby Mr: A. J. Turner, .. Principal of the Victoria Jubilee 
Technical Institute. Mr. C. B. Almoula, B.A., B.Sc., formerly super• 
intendent of the demonstration casein factoiy at Anand, became 
assistant to· Dr. Meldrum at the .beginning. of the year while 
Mr: Turner was again assisted by Mr. M. M. Koppikar, M.A., B.Sc. · 

Advisory Committee: 
8 •. At the beginning of the year, Mr. A. T. Arnall was absent 

from India and subsequently resigned his membership of the Com• 
mittee; the vacancy has nqt yet been filled. At the end of 1921, 
Mr. Cowasji Jehangir 'resigned on accepting the appoint~ent of 
Member of Cotincil. His place w$ filled by the reappointment of 
Mr. Purshottamdas Thakoredas. Later, Mr. H. P. W. Macnaghten, 

• J.·· . . . 

the representative of the Chamber· of Commerce, Bombay; resigned 
on proceeding on leave and the Chamber J?.Ominated in his stead 
Mr. N. Birrell. The members of the Committee now are:-

.(1) Director of Industries (Chairman). 
(2) Sir Montagu .de -P.. Webb, Kt... C.I.E., C.B.E., 
· . M.L.A. . . __ 

(3) Ambalai Sarabhai, Esq. 
( 4) Sir Alfred Chatterton, Kt., C.l.E. 
{5) N. Birrell, Esq. · 
'(6) Lalji Naranji, Esq. · -
(7) G. B. Trivedi, Esq., B.A., M.L.<:;. · 
{8) Mangaldas Girdhardas Parekh, Esq., M.L.C. 
(9) Rao Bahadur R. R. Kale, LL.B., ~.L.C. . _ 

(10) Mahomedbhoy Currimbhoy, Esq. · · . 
(11) J. B. Petit, Esq., M.L:C. . . 
(12) Purshottamdas Thakoredas, . ¥~·· C.I.E., . M.B.E'., 

M.L.C. . . .. 
. (13) Va~nt by re5ignation .~fA. T~-~1, ESq. . 

· 9: At th~ b;:giimi-qg of the y~- a _stat~ent of _.the funch~ns of 
the Committ~ ~- appr~vec;l ~Y. Government b_y _w}Uc;h ~til~ D1rector 
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of Industries is required to consult the Committee in the following 
matters:- . 

(I) "The framing of the budget. 
(2) The creation of all new appointments, permanent or 

temporary, on Rs. 250 per mensem or over, and the conditions 
as regards qualifications, etc., on which such appointments will 
be filled. 

{3) The increase in the pay of an appointment of· less 
than Rs. 250 per mensem so as to make it Rs. 250 or more. 

(4) All promotions, apart from sanctioned increments, in 
appointments .on Rs. 250 per mensem or more. 

(5) All schemes .or proposals involving an expenditure in 
any one year of over Rs. 5,000. · 

(6) All matters of general policy. 
(7) All matters of public interest. . . 

Where the Advisory Committee and the Director are in agree~ 
ment, action may be taken by the Director within the powers delegated 
to him by Government, but where the Advisory Committee and the 
Director disagree, no action can be taken. by the Director in any 
circumstances without referring the case to Government for their 
orders. This merely regularised what had been the practice till the 
beginning of 1920, but it was desirable to give formal recognition to 
the practice. The Committee is now in close touch with the 
operations of the Department. ·and it is worth noting that half 
of the non~official members are also members ~f the Legislative 
Council. . · 

10. During the year under report, the number ~f meetings 
held was eight and the chief sul?,iects on which the. advice of the 
Committee was tendered to Government :were :-

. (I) Report of the Stores Purchase Committee; . 
(2) A scheme for an extension of work on a semi~commercial 

_ scale in the Pott~ry Section of Sir J. J . .SChool of Art ; 
(3) P~licy and work of the fisheries section; 
(4) Participation in the British Industries Fair; . 
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· (5) The budget of the department for the year J9.iZ:23; 
. (6) Priority to new industrial concerns for telephone 

connections ; ' 
(7) Appointments of Personal Assistant, Deputy I:;>irector, 
· Technical Chemist and Circle Officer ; · 
(8) Disposal of applications for railway sidings ; 
(9) Cessation of operations of the steam trawler " William 

Carrick"; 
(10) British Empire Exhibition; . 
(I I) Travelling scholarships for small industrialists: 
(12) The All-India Hand Weaving Exhibition at Patna; 
(13) The.Gove~ment Workshops at Dapuri; 
( 14) Repeal of the .Workmen's Breach of Contract Act ; 
(15) Selection of two State. Technical Schola,rs ; 
(16) Railway risk notes ; 
(17) Legislation to restrict transport of cotton ; 
(18) A hand weaving exhibition in Bombay; · 

· (19) Compulsory acquisition of land for industrial purposes : 
(20) Utilisation of fruits; nuts and gum of tlie cashew tree : 
(2 I) A concession for collecting the gum-oleo-resin of 

Boswellia Serrata (Salai). · · 
, The Committee received full monthly reports on the operations 

of the steam trawler. 
The Committee also met and had an informal discussion ·with 

Dewan Bahadur T. Vijayaraghava Charya, the Indian Commissioner 
for the British Empire Exhibition, 
. · II. · Some of the matters placed before the Committee are again 

referred to later in this report ; the-recommendations made in other' 
cases relate to matters still under the consideration of the Government 
of Bombay or the. Government of India (e.g., Nos. 1, 14, 16,17 
and. 19) and require no further mention. It is sufficient to say here 
that there has been a marked development during the year in the 
working of the Committee. During my abseitce on leave in 1920 no 
meetings were called and this resulted in loss of interest' which it 
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required time to recover. The Committee's functions have now been 
defined and regular consultation with it is ensured by monthly 
meetings on fixed dates. 

Policy. 
12 .. The year opened amidst marked industrial depression and, 

although there has since been a tendency to settle down, there has 
· been throughoutthe whole period a marked lack of confidence in new 
enterprises. Capitalists are still chary of new adventures and, in the 
first half of the year, there was· a diminution in the requests for infor
mation, advice and as5istance. Within the last few months interest has 
been shown in one or two special directions. Purely departmental 
activities have been restricted by the lack 9f funds and the main 
feature of the year's policy has bee~ retrenchment. 

Cottage Industries. 
13. Hand-loom Weaving.-The weaving section of the Depart• 

ment of Industries was first organised by the Registrar of Co-operative 
SOcieties and has now been working sufficiently long to give an 
indication of the possibilities of Government assistance to cottage 
industries. The object of the weaving section is to raise the standard 
and increase the amount of the weavers' output by the introduction of 
improved appliances and methods. There are many types and 
variations of weaving appliances, but that which has found most 
favour in this Presidency and has brought the greatest benefit to the 
weaver is an attachment to the old fashioned throw-shuttle pit loom 
known as the fly shuttle slay. By means of this contrivance the output 
of the weaver is increased by at least 40 per cent. Another useful 
accessory is the mechanical dobby, of which there are several types, 
for the weaving of patterned cloth. Dobbies suited to the local weav
ing patterns are supplied by the Department and are now popular. 
Improved he:,_lds; reeds, shuttles and pirns have also been brought to 
the notice of the weaving community and are in .increasing demand. 

14. The use of infproved appliances is spread in two ways, viz., 
by means of weaving schools, and by weaving demonstrations. The . 



sch~ols for which local committees ar~ appointed, . ar~ equipp~d with 
with fly-shuttle looms-khadi ·looms for the beginners and sari looms 
for the more advanced pupils. · The use of other accessories, s~ch as 
dobbies, is also taught. lnstructiori'is given in the weaving of cotton 
and inercerised · botdered saris,- silk saris, dhotis, ~parnis, khans, 
and cloths with intricate designs. Provision is usually made for lessons. 
in simple arithmetic, but irt the year under report, all the boys admitted 
had studied up to vernacular standards III and IV. Less theoretical 
instruction in advanced weaving was also given asthere was ~ keen 
demand for hand wov~n cloth and the boys pre~erred practi~e ·in 
actuai·weaving of plain cloth to more advanced work. No fees a~e 
charged arid for the first three montlis each pupil receives a monthly: 
stipend of Rs. 3. Thereafter gooll''attendan'ce and workmanship 
are encouraged by the award of small prizes. By this time, the boys 
are able to earn a little in the school. as the proceeds. of their output 
are paid to them after deduction of the cost of the yarn. .They are 
encouraged to deposit part of their e~rnings in the Post Office Savings 
Ba~k. so that on leaving the school, they can b)lY a fly-shuttle loom· 
and a dobby aha set up for t~emselve~. Registers of old pupils are 
maintaincid. · Occasionally adult . ~e~vers are train~·' at the school 
but the first beginnings are invariably' mad~ through you~g boys .. It is 
very·· difficult to ·get the adult wea;Jer to change his methods .: . h~ 
naturally los~ i~ quality and output till. he acquires .P.roficiency. 
The young are more easily taught and, when they leave the school, 
the ·quality of their worksmanship and . the' rapidity of their working 
are the best testim~nials to the new methods and appliances. 

15. At the beginning of the year, there were three school~ at. 
Alimednagar, Y eola (Nasik district) 'and Belgaum. All the~e schools 
met with considerable succes~. The ·results at Yeola were particularly 
gr~tifyini. This ·school was opened in December 1920 and all 
kinds· of ·weaving were taught on20 lo~ms. There is a specia~ 
prejudice· against the fly-shuttle slay for fine work, as. the learner 
naturally finds difficulty at the outset in maintaining the quality which 
.he ·could . tUrn· out with a throw-shuttle.· Yeola has a long standing 
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reputation for fine ~nd costly. saris and it is !Ill the more remarkable 
~hat during the period the school was open over 600 fly-shuttle looms 
were introduced. It is the younger generation wh_ich has caused the 
change and children who formerly were engaged in the preparatory 
processes for their elders are now earning; by the manufacture of silk
bordered saris on fly-shuttle looms, more wages than their parents who 
cannot break away from their ·primitive throw-shuttle. At Ahmed
nagar, over 300 fly-shuttle looms were introduced and at Belgaum 
about l.OO. The Kanarese districts have always been difficult to work 
and the results at Belgaum have only been achieved· very slowly and 
with much effort. These three schools, having done sufficiently good 
work, were transferred in June last to Bhingar (Ahmednagar di~trict), 
Nasik and Bagalkot (Bijapur district). 

A fourth school was opened at Faizpur early in the year. The 
ground had been prepared here by a previous demonstration. At the 
close of the year, 80 fly-shuttle looms had been introduced. 

16. During the year, a census of the hand weaving industry 
was made at Malegaon which was one of the first places in which 
the use of the fly-shuttle slay was demonstrated. Of 3,700 looms at 
work, nearly 3,400 were fo~d fitted with fly-shuttle slays ; the 
remainder belonged entirely to old weavers who could not adapt 
themselves to· new conditions. This result illustrates how improved 
working methods continue to spread in a weaving locality after the 
school which introduced them has been closed. 

Wherever the fly-shuttle slay is introduced in sufli.cient numbers a 
subsidiary industry for their manufacture rapidly establishes itself. 
A committee which recently reported on the weaving schools in the 
United Provinces, in criticising the attempts of the provincial 
weaving institute to introduceimproved looms ·and appliances, has 
recorded that at one town they found that . weavers were importing 
looms all the way from Malegaon and using them as patterns for 
local manufacture. This town moreover has its own permanent . 
weaving school (established in 1907) of which the same committee 
record.ed that it '' h~s undoubtedly done good work and has earned a 
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reputation which extends beyond the province". I mention these 
facts not so much as a ·testimony to the work of this department but 
as an illustration of how the work spreads. The present state ·of 
affairs at Malegaon and the spread of the locally manufactured loom 
is· the result of small beginnings ten years ago and steady growth since. 
The type of fly-shuttle slay now used by the Department is an 
improvement on that introduced at Malegaon and still in "use there. 

17. It is frequently suggested that Government ought to take 
measures to train agriculturists in spare time occupations and I was 
requested during the year to make an experiment in this direction. 
I believe that the amount of spare time available to cultivators and their 
desire for additional home employment are frequently exaggerated. 
Further, a difficulty in the way of making such employment remunera
tive is that a spare time artisan cannot equal the skill of the full-time 
worker : this will always increase the difficulty which owing to 
inexperien~e, he will meet in the disposal of his output. Ooth is, 
however, an article which can be used by the weaver himself and his 
family and for this reason it was suggested )6 the Agricultural Depart
ment that a trial might be made in teaching weaving to agriculturists . 
.for the purposes of the experiment the Agricultural Department 
selected the village of Hebsur in the Dharwar district. This village 
was apparently selected beeause · the cultivators belonging to it are 
already engaged, in addition to agriculture, in the making of gudars 
or coverings for threshing floors. They will, therefore, probably take 
more readily to ordinary weaving if this offers any advantages, 
thlm the ordinary cultivator, Hebsur can, therefore, hardly be 
considered a typical case inasmuch as the agriculturists there already 
have some understanding of the art, of weaving. The experiment is 
however of interest as breaking new ground. 

18. The use of.improved weaving appliances and methods is 
also spread by means of demonstrators wlio travel from one weaving 
centre to another. Each demonstrator is supplied with two looms, 
on one of which he works with the appliances which · he seeks· to 
introduce among the local weaving popul<~tion and on the other any 
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local weaver can receive instruction and practise for himself. Origin-. 
ally, these demonstrations used to last for three or four months, in 
which period the number of new looms introduced varied from half 
a dozen to a dozen. In 1919, I found that by extending the period 
to six months, two dozen looms or more could be introduced. This 
year the. demonstration periods have been further extended, in some 
cases .to a year; and the improvement in results has been very. marked 
in 'two cases. 

19. Six demonstrations were in progress at the beginning of the 
year at Bhalod (F..ast Khandesh), Erandol (East Khandesh), Poona, 
Bavdhan (Satara), Talikot (Bijapur) and Guledgud (Bijapur). 

·The demonstrations in East Khandesh were moderately success
ful. During the year the demonstrator at Bhalod was transferred to 
Parola (East Khandesh), while the demonstrator at Erandol was moved 
to the new weaving school at Faizpur already mentioned .. At Poona, 
where the . demonstration will shortly close,. about 230 fly-shuttle 
slays and an equal number of dobbies were introduced. The demon-. 
strati!Jn at Bavdim had poor results and was transferred to Karad. 
(Satara District). At Talikot a previous demonstration failed but. 
this year fairly good results were obtained and the · demonstrator was 
under transfer to· Nalahyad (Bijapur district) at the close of the year.; 
At Guledgud, where the demonstration still continues, 300 fly-shuttle 
looms and dobbies were introduced. 
, . A new demonstration was opened at Betgeri (Dharwar district) 

but results are poor and a change of demonstrators has been arranged. 
Another new demonstration at Sindikurbet (Belgaum district) did 
fairly well and was removed at the close of the year to Bail Hongal 
in the same district. · ,. , , 

There has been a distinct improvement this year ·in , .the. 
Kanarese districts where results previously have been poor .. · Both 
at Guledgud and Sindikurbet there were protests from the local 
weavers when the demonstr~tors were transferred. · 

At the close of the year there were working four schools, seven 
demonstrations and the special school for agriculturists at Hebsur, 
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· 29. The staff under the Weaving Assistant Mr; S. V. Telang 
has worked very :-veil Qn the whole . but there" has been difficulty in 
retaining assistant masters in weaving schools and in filling vacancies. 
The assistant masters start as low as Rs. 20 which is much less than 
can be earned by an efficient weaver. During the last year, when· 
conditions were· particularly favour<\ble, silk weavers earned Rs. 50 
to 60 monthly and cotton weavers could easily earn Rs. 35. The 
result has been that it has been impossible to retain effici~nt assistant 

· weaving masters and some have had to be replaced by incompetent 
non-weavers who have picked up a little weaving. It is .a general 
weakness of industrial education in this Presidency that the teachers 
are offered less than thc:l market rat~.paid to efficient craftsmen. 

21. Experiments in sizing.-An. outstanding requirement of the 
hand weaving industry is a suitable warping and sizing machine. 
Three years ago an experimental machine was . obtained from 
Bangalore with the idea of ascertaining its utility for hand loom 
factories and co-operative societies. I mentioned last year that 
hitherto its capacity had not been properly tested for want of 
intelligent handling. This type of machine was awarded the 
special prize of Rs. 1,100 at the All-India Hand Weaving Exhibition 
held at Patna in December 1921. After this Exhibition a special 
demonst~ator was engaged for fresh trial~ and .arrangements were 
made to carry these out under practical conditions in a small 
weaving works at Ahmedabad. At . the same time a second 
machine .of an improved type was ordered. 

22. . A great deal of interest has been taken in these machines 
· :by s~all factory owners in Gujarat but the results so far can only be 

. described as inconclusive though promising. The d~monstrator was 
inexperienced and the. trials on the old machine were a failure in two 

. different factoriees. The new machine did better in a third factory 
but at the dose of the year operations were suspended in o"rder to send 

. the demonstrator to Bangalore for instruction. It is proposed to 
transfer the trials .now to Surat where tests will also be. made of new 

.· machines for silk twistillS' and pirn a,nc:l bobbin winding. The history 
QaH 

41 



14 

of these experiments \llustrates the difficulty of getting competent 
demonstrators and teachers for this kind of work. · 

23. Hand Weaving Exhibition, Patna.-A reference may be 
made here to the Bombay exhibit at the All-India Hand Weaving 
Exhibition held at Patna last December.· I wrote an account of 
the Exhibition which was published in the journal of Indian Industries 
and Labour. The awards. secured by Bombay were four gold medals, 
six silver medals, fourteen bronze medals, five certificates of merit 
and twenty-three ordinary certificates. One of the gold medals was 
won by a Bombay weaving demonstrator in the weaving competition. 
He wove 17 yards 22 inches-a total of about 23,000 picks (average 36 
per inch}- in 5! hours. The second man put in 21,000 picks at an 
average of 42 to the inch. In a special test the Bombay demonstrator 
put in 128 picks a minute but this was beaten by a Bihar weaver with 
144 picks to the minute. These are exceptional results but useful 
as illustrating the possibilities of the fly-shuttle and its advantages over 
the throw-shuttle. 

The awards gained at Patna by Bombay were the more creditable 
as I doubt whether any province in India spends less than the Bombay 
Presidency in assisting the h~nd weaving industry. . 

24. Dyeing and Calico Printing.-A dyeing demonstrator' wa's 
appointed about three years ago but soon resigned owing to the poor 
salary· offered. After sanction had been obtained to a higher rate 
of pay a new demonstrator was appointed at Ahmedabad in August 
1921. After studying local methods and circumst~nces he endeavour
ed to interest the local calieo printers in _improved ·methods but at 
first without success. Mr. Bharucha then interested some of the local · 
mill-owners and cloth merchants in the demonstration. An attempt 
to start a calico printing department in a loeal mill under adequate 
supervision failed as the local printers would not sub~it to mill 
discipline. A contract for work to be done in _their homes was 
badly executed. Finally, however, the owner of a hand loom factory 

· ~pened a calico printing department and with the help of the demon
.- •trator has started what s~ms to be good business. A demand i' 
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. eported to be·spririging up in Bombay for hand woven sarees. printe.cl 
in four or five colours. Given good designs and colours there seems 
to be room for enterprise here. The Principal of the School of Art 
has promised assistance by furnishing. desitws and with well ·engraved 
blocks some improvement iri the local calico printing industry ·may be 
expected. What . the hand calico printer · achieved in India in the 
past has recently been shown in the beautiful volume$ of Mr. G. P. 
Baker and it is hoped now to rescue the Ahmedabad craft from the 
degradation of skill and workmanship into which it has lapsed. 
· By the close of the year considerable interest had been aroused in 
this demonstration. Instruction is now given to young men studying 
at the local Technical Institute or working in local miils .and dyers 
have also ·come from so far 'away as Shikarpur and Hyderabad (Sind) 
to attend the demonstrations. . . 

25. Casein.-The research work in connection with casein is 
described later. At the beginning of the year the small demonstration 
factory at Anand was closed on account of the appointment of the 
Supervisor, Mr. C. B. Almoula, BA, B.Sc., as Assistant Chemist 
to Dr. A. N. Meldrum. It was re-opened· under the charge of 
Mr .M. T. Shah, B.Sc., in October 1921 and the manufacture. of· a 
sample ton for test sale in the London market was undertaken. Actually 
one and half tons were made but as the earlier production was not so 
good as later output it was sold to a Calcutta firin. The firm were 
sufficiently pleased with it to offer large orders, but these could .not be 
undertaken as the scale of the factory is limited to demonstration 
purposes. Samples · were sent to, among others, Sir .Frederick 
Nicholson at Conncior and a' firm of casein dealers in Liverpool and 
favourable reports were received. 'f!te sample ton wiii s?ortly be 
sent to London to teSt the exact commercial value of the Improved 
quality made at the demonstration ·factory in comparison with the 
ordi~ary village proouction, The casein market was very disorgnaised 
during the year. · · · 

26. The production of casein is susperidecl in the K.aira villages 
during the monsoon as the -casein cannot be air dried during damp 
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weather. A cheap efficient artificial drier would enable production 
to continue without. interruption throughout the year. A machine 
designed. by the Assistant Director was found unsuitable. Another 
machine is now· under .construction to a design prepared by the 
Deputy Director. 

27. The Assistant Chemist Mr. Almoula visited some of the 
principal casein ·making centres of the Kaira district in order to 
ascertain· what are the obstacles in the way of making good casein 
in the district. He found that manufacturing conditions were 
not unfavourable but that market conditions were most disc~uraging. 
The local traders make no attempt to maintain a standard either 
by rejecting inferior casein or by grading ac~ording to quality. The 
result is that the mixed lots· which they send to the London market 
fetch only the price of the worst casein. Locally, therefore, good 
casein fetches no better a price than bad, and the villagers have no 
encouragement to take care in manufacture. . After the Assistant 
Chemist's tour village makers inspected the process at the demon
stration factory. The Calcutta firm already mentioned -is a consi~ 
derable buyer and has provided a specification· which, though not 
high, nevertheless provides a standard. It is encouraging therefore 
to report that its local suppliers have introduced in their own factory 
some of the ideas followed in the Government factory, and that 
the firm has now approached the department for assistance in stan
dardising and· testing their supplies. With the assistance of the 

· Registrar of Co-operative Societies there are now fair prospects of 
improving the industry. 

Technical Advic~· and Assistance. 
28. For furnishing technical advice and assistance, especially 

to small and cottage industries, the Deputy Director, Mr. C. H. 
Thiselton-Dyer, with headquarters at Bombay has been 'n charge of 

· · the Central and Southern Divisions while the Assistant Director, 
Mr. F. E. Bharucha, with headquarters at Ahmedabad has attended 
to the Northern Division. N,o special arrangements were possible for 
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Sind ·but in one case the party interested consulted lhe Assistant • 
Director·at Ahmedabad.· All cases·dealt with by correspondence·are 
included in panigraph·,70 and Appendix ·B.· · 
. :. ' 29. The Deputy Director examined two problems of th~ gold 
arid silver wire drawing industry at Surat which he visited with. me 
during the absence ·o1deave of the Assistant Dire~tor. Attempts 
to design an improved machine for producing · square section spirals 
were unsuccessful but experiments in manufacturing at Dapuri, st~l 
·rolls, had some success. "· Further reference to this industry is made 
later. 'Mr; Thiselton-Oyer· 'also' gave attention to. some problems 
of a ·more 'gemii'al' nature.. · These are described in his report 

·(Appendix A).· · · · 
· 30.' The' Assistant Director ga~e advice m the following 

instances' to concerns chiefly 'iri Gujarat :"--'-" 
(I) design of a i::him~ey,: ... 

· (2) · rei}airs to a clari6er, 
. (3) scheme for a spinni~g and. weaving ~ill at Karachi, 
. (4), :co~stlllction, of ext~nsions to a spinning and weaving· 

rrull, . . · · . · . · . . . 
(5) erectiol). . ~!!~~ . ~orking ~f 150 b.h.p. semi-Diesel oil 

. ,engirie,, ...... ;.·. · · 
{6)..suggestions for improved working of two power plants, 
(7) foundations for new oil mills, 

. (8) ·introduction of super heaters,. 
.(9) scheme for a ginning factory, 

(I 0) ·construction of a: pottery, 
(II). remedy for a cracked steam pipe, 
·(12) cooling · and :h~;~midifying amingements in a textile 
· ' ·factory, · . . . 
(13) repairs to a wash·pump, and . · 
(14) utilisation ; i>f heat in : chimney Jlues for preparatory 
... , heatins iri'il chemical factory. 

i Q• (,..!-~ ' " 

46 



18 

31. The object of the department in this branch of its operations 
is to assist small industries to introduce improved plant and methods 
and to show them 'how to work efficiently so as to secure an improved 
and. increased output. There are special difficulties connected with 
. the work of this kind one of which appears in the programme carried 
out by the Assistant Director. It is not always easy to decide wh~ther 
an industrial concern requires or ·deserves free state help of this 
kind, whether it may be afforded assistance on payment of suitable 
fees, or whether it should be required to make its own arrangements. 
Without discussing general principles I may merely state that in the 
Northern Division there has been a tendency for well-to-do concerns 
to seek a~d obtain the advice of the Assistant Director apparently for 
the reason that it cost them nothing. In the other two divisions 
little was done directly to ascertain the difficulties and needs of the 
smaller industries. The work recorded in this section is therefore 
disappointing both in amount and kind. The task is not an easy one 
but the difficulties will not be overcome unless the officers entrusted 
with it get into actual touch with industries especially the smaller 
concerns. I propose, when the department is reorganised, to utilise 
the factory and boiler inspection staffs, not for the purpose of giving 
technical advice and assistance, but for intelligence purposes so that 
the needs and difficulties of industries, which ar~ not now the direct 
concern of the inspectors, may be brought to the attention of the 
Director. 

32. It was found hopeless, at present, to revive the scheme for 
the small dyeing factory at Malegaon which was mentioned in last 
year's report as having been frustrated by non-co-operators. 

33. Small prunps and motors.-At the instance of Sir Alfred 
Chatterton steps were taken to .engage the interest of engineering 
~rms in the problem of improved irrigation from wells in India. 
There is no difficulty about raising water from wells by mechanical 
means when the quantity of water to be lifted is large but for a two 
thousand gallons per hour supply there is nothing at present suitable 
to repl11ce bullock power, Th~r~ !"Q1,1$t b~ desi$Iled first, 11 suit11ble 



pump· and, seconcl.ly; to work the pump, a simple and reliable motor 
of about two horse power. The Deputy Director reports that he has 
made progress with a design for a cheap pump but a problem of this 
kind. is not likely · to be · quickly and completely solved by an 
individual. The representatives of British engineering finns were 
therefore invited to meet Sir Alfred Chatterton to hear his views 
and discuss them. A full account of the discussion was published 
in the local press.· .British firms 11re now working·on the combined. 
problem. 

34. As regards the motor, increased attention is. being given 
to the possibilities of the suction gas producer ana the gas engine. 
English firms are working 'on these lines and Messrs. Kirloskar 
Brothers-, agricultural implements manufa!=turers, Satara District, are 
also taking up the manufacture of such plant. The charcoal supplies 
available for use with producers have also been considered and will 
probably be further examined by the Forest Department. . 

· 35. Improved. ploughs and other agricultural implements.-A 
problem which, like the last, ·constitutes a link with the· Agricultural 
Department is· the manufacture of iron ploughs suitable for different 
tracts and ·soils. In connection with complaints regarding the short 
life of plough shares used with improved ploughs the Deputy Director · 
demonstrated that the chilled shares made by Kirloskar Brothers are 
quite equal to those imported from England and the United States 
of America while they cost much less. The problc;ms connected with 
improved ploughs and other agricultural implements ·were referred 
to a committee over which I presided in June last. Its recommenda
tions are now tinder the consideration of Government; 

- Chemical Research • 
. 36. Owing ·to the absence ~f new industrial enterprise and 

the. need of practisin~ economy throughout the year, there were no 
fresh developments in chemical research, · 

37. · Casein.-This investigation was fully .described in last 

year;s report. Duri~g· the year the casein manufactured ·at the 

47 
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·demonstration factory, Anand; was regularly analysed.. by the Assist• 
ant Chemist and the analytical results utilised. in controlling manufac· 
tUre. As the acidity of casein was found to fluctuate. experiments were 
arranged. to follow the increase of acidity during ·fermentation and 

' to ascertain what is the degree of acidity . which leads to complete 
precipitation of casein. · . ' 

38. At the close of the year a communication . was received. from 
the Director of the Imperial Institute, ·London, with reference to. the 
views expressed. ·in their second bulletin by Dr. Meldrum and 
Mr. Gangolli regarding the best method of determining fat iri· casein 
and their criticisms of results obtained at the Imperial. Institute. 
The Imperial . Institute has not accepted.. the conclusions ·of .. the 
local investigators, but further . information, · .which . has . been 

.promised., must be awaited before. the .. question .can be further 
examined.. , ·, . . . 

39 .. The .work hitherto undertaken at Ahmedabad and Anand 
has been directed. towards the manufacture of an .improved. lactic 
casein. · As mentioned in paragraph 25, the commercial ,value of the 
improvement achieved has still to be ascertained.. There is however 
probably a better market for rennet casein which is now much used in 
Europe and America for the manufacture. of. '' artificial. ivory ".and 
substitutes for celluloid. Research work on rennet casein ... has 
therefore been begun and .the first experime~ts are encouraging. 
Instead of animal rennet, vegetable rennets, for the supply of which 
I am indebted to officials all over India, are being psed. . , , • 

40. Experiments were made on the production of casein glue 
for use in the Madras Pencil Factory and several .samples according 
to different formulre have been tested at the factory. Three samples 
were found to be suitable. Principal R. S." Cree·Brown of the College 
of Engineering,Poona, kindly provided a design for a testing machine 
and this is now under construction. This will enable glues to be 
tested here when they are made. For the purposes of this enquiry 
a·scholarship in technical chemistry has been awarded to Mr. M. H. 
Ghadiali, B.Sc. - . 
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41. Casein is also a valuable · mat~rial in ·the· manufacture of 
paints and varnishes and its use. for these purposes will be inveati
gated by Mr. Turner. 
· · 42. Magnesium Chloride.-The magnesium chloride produced 
at Kharaghoda by the Pioneer Magnesia Works from the bitterns or 
mother liquors of the salt works shows discolouration when the 
crystals are fused preparatory to running the material into the drums 
in which it is sold. The quality of tlie chemical is quite satisfactory 
and is not affected by the · discolouration but the superior white 
appearance of the imported chemical naturally secures it preference 
from· the cotton mills, which use it in· large quantities ·for sizing 
purposes. ·It is unnecessary to describe in detail the work done as 
all efforts to remove the discolouration have failed. The problem 
is also under investigation by· Drs. Sudborough and Watson 
at the Indian Institute of Science, Bangalore. Other chemists have 
also given consideration to the matter. No one has found a solution 
and there are as many opinions regarding the cause of the discoloura• 
tion as there have been investigators. It is however only by persistent 
labour on problems of this kind that full use can be made of the 
country's natural resources . 

. 43. Sind Soda (Trona).-The object of. these experiments 
which were instituted at the suggestion of Mr. G. de P. Cotter of the 
Geological Survey of India who surveyed the alkali deposits in Sind 
in 1918-19 is to improve the production of chaniho so as to procure 
the mineral " trona "-a combination of sodium carbonate and bicar
bonate-in a fairly pure form. The local authorities carried out 
the experiments very well but misunderstood the limits imposed by 
natural eauses. Mr. Koppikar visited Sind in April last and the 
impracticability under the local conditions of producing pure sodium 
carbonate is now understood. Good " trona " is a perfectly satis· 

· factory substitute for soda ash in all its local uses but whether it can 
replace it on the market reniains to be seen. The soda· ash trade 
is well organised and a standardised product has, at all times, obvious 
advantages, 

Qa6-6 
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44. The miscellaneous work of Messrs. Meldrum and T umer 
consisted of examination and analyses of mineral and vegetable 
oils, waters, casein, butter, nettalene, tetralene, coals and coke. 
Mr. Turner also investigated the sugar content of cashew nuts and 
dealt with a number of miscellaneous enquiries. 

Pottery. 
45. Mr. E. R. Fern was in charge of the Pottery department 

of the School of Art, Bombay, throughout the year. Twelve students 
were under instruction. · 

Experiments in the manufacture of brown teapots were continued 
from last year and brought to a successful conclusion.· White earthen~ 
ware cups, saucers and teapots were also made experimentally. The 
scheme for the production of flooring tiles and teapots on a semi~ 
collUJlercial scale was sailctioned during the year but owing to the 
provision of funds being doubtful, the plant required could not be 
ordered till May and actual production has therefore been delayed. 
Work on the new kiln has, however, been commenced and 100 tons 
of Kirol clay have been stocked and· are being levigated. It is hoped 
'that output will commence before the end of the year. 

46. Further work was done on behalf of the Development 
Directorate. Mr. F em -visited the clay beds at T rom bay and Kalyan 
and the brick factory at Vasind and submitted reports .. Five hundred 
red bricks were also prepared for the Directorate from mixtures 
composed of 58 samples of clay from the brick area acquired at 
Kalyan. Ninety~three experiments were made with these clays and 
for the final test a kiln of 500 bricks was prepared. This represented 
a good deal of work but the result satisfied the Superintending 
Engineer, No. IV Project Division, that very good bricks can 
be made of Kalyan clay with appropriate machinery and expert 

• 0 

supei'Vlslon. 
· 47. Other work at the School of Art included 25 experiments in 

the manufacture of pipes f~r the chemical industry. They were all 
more or less successful and two of the tests have been selected to 
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produce pipes of a useable size for a final test at the Cordite Factory, 
Aravankadu. Majolica glazed palm pots in artistic colours were alSo 
produced and 48 test trials were made for various coloured glazes. 
The vases were produced in some of the colours tested and were 
exhibited to the public. Experiments in the use of waste mica were 
unsuccessful. 

48. Mr. Fern visited two pottery factories at the request of the 
owners and gave advice to 24 persons who. called at his workshops 
in co.nnection with pottery manufacture. One hundred .and two 
samples of clays were received for testing and report, of which 

. 90 samples were investigated and reported on during the. year. 
Mr. Fern has done _a great deal ofvaluable work in this way since he 
was attached to this Department, ·but the easy terms on which 
it is carried out seems merely to encourage the sub111ission of samples 
by persons who have no very serious intention of proceeding 
further in · the matter whatever the results may be. · It is 
proposed, therefore, in future not to allow free investigation except 
in very special cases. The fees received during the year under 
report on account of testing and analyses of clays amounted to orily 
Rs. 195. 

Fisheries. 

49. Trawling.-The steam trawler "William Carrick" made • 
its first voyage in. May 1921. In November the results up to date 
were summarised and placed before the Advisory Committee for its 
consideration. It was then apparent that trawling was not .yet a 
commercial proposition in Bombay waters. The Committee, by 
a majority, recommended,· howeve~. that the experiment should be 
continued till the end of May 1922 in order that the results of a full 
seasoH's fishing might be available as data in the future. The recom• 
mendation was based on the groyQd that the financial and other 
factors governing the commercial prospects of trawling, e.g., local 
market conditions, the prices of fish, the price of coal and other 
stores, ·and the facilities for rapid removal and cold storage of th.e 
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~tch, for carrying out repairs and for supplying coal, ice, etc., might 
change in the future, but would-be investors would always require 
data regarding the rate at which fish could be caught all the year round. 
Government decided, however, that the experiment should be closed 
before the end of the financial year. In order to close the accounts 
in time the vessel returned to Bombay from the 36th and last voyage on 
27th February. Two days were occupied in landing the catch 
and a .few more days in checking stores and preparations for laying 
up. The .vessel was finally laid up on 9th March and the 
four European officers left Bombay for England via Karachi the 
following morning. The vessel was sold in May to the Governmenf 
of Burma. 

50. At the outset the results seemed promising. It took a little 
time to train the local crew but, taking results per hour's trawling 
therewas a regular and rapid increase in the catches up the seventh 
voyage at the end of July and it seemed that trawling might, subject 
to certain. conditions, be a feasible commercial proposition. These 
conditions will be discussed below. The seventh voyage was the 
third under· monsoon conditions and as these became established 
trawling became more difficult and, at times, impracticable. There 
was violent. weather from the end of July till the second week of 
September (7th to 13th voyages) resulting in loss of time and damage 

. to nets. · There was also considerable sickness among . the crew, 
both European and Indian. With better weather conditions catches 
improved but with the re-appearance of the local fishing fleets prices 
fell. ·A great part of October was occupied in the 19th voyage to 
Karwar for go! but this was almost fruitless. In November the local 
market was glutted so the time was considered suitable for a trip to 
Karachi which lasted 16 days (voyages 24 to 26). Results were better 
on return to Bombay. In the middle of January another trip to 
Karachi was made (voyages 30 and 31) but this was less successful 
than before and had to be curtailed owing to damage by coral to 
the nets. After three good trips near Bombay a final visit (voyages 
35 and 36) was made to Karachi. The results of all 36 voyages are 
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summarised in the following statements. As a separate report on 
the trawling operations is being prepared, I sh~ll not discuss m 
detail these statements. 

Catch per hour's trawling and per hour's absence /rom port • 

. A. B . .. -
.5 

Caich per hour"'s trawling. Catch per hour"s absence 
t! 1 from port. 
• Voyage. .. ... -iu ... 
E fl " . . 

·~ ,l!ll .. .... 
.J: .. • "' . I! <ll': I! • "0 .... ..c;j ~..a • • u 

~ -= = 1 J "'~ j " jJ "3· j • i!'J! ;J! J ;J! ~ . < .:! Q ~ -- --
Hours. Hours. Lhs. Lhs. Lhs. Lhs. Lhs. Lhs. Lb •• Lhs. 

I .. 50 24 10 4 42 56 5 2 20 27 

II .. .. 83 31 27 4 27 59 10 2 10 22 

Ill .. 73 36. 47 6 53 105 23 3 26 '52 

IV .. 63 50 27 4 73 105 22 3 58 83 

v .. 128 110"5 86 II 93 190 74 9 80 164 

VI .. 92 76"5 65 21 119 205 54 18 99 171 

VII .. 35 14'75 67 1'4 189 251 28 I 80 106 

VIII .. 32 11"25 . 30 3 25 58 II I 9 20 

IX .. -30 9 50 7 47 104 15 2 14 . 31 

X .. 75"5. 62'5 :iS .. 102 127 20 .. 84 104 . 
XI .. 54 43"25 29 I 133 163 23 I 106 130 

XII .. 19 4 35 2, 35 72 7 '4 7 IS 
.8 

XIII . . 26·5 16·25 .. .. .. 9 .. .. .. 6 

XIV .. . 49 40'75 36 9 45 90 30 7 38 75 

XV .. 104 42 17 .. 42 59 7 .. 17 . 24 

XVI .. 75 65 55 7 59 121.1 
48 6 51 105 

XVII 70"5 52'5 30 .. 91 I 121 ,22 .. I 68 90 .. 
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. A • I B . ... 
~ Catch per hour•a trawling. Catch per hour' a absence 

1! .; from port • 

Voyage. 8. ] ~Jl ..,;. 
li ~.!! 

~ ..:l~ -=~ 
.:: 0 "'-" .. "'-" .. 
8 .. t . . ~ 

l 
.c..: .c .;..: ..:! c .. Jh "& j !i. '&., "& j ~ 

~ ~ .i ~~ - ~ • 0 • 

~ ~ 0.. Q < 1>: o"' ----1-
Hours. Hours. . Lbs. Lbs. Lbs. Lbs • Lbs. Lbs. Lbs. Lbs. 

XVJII .. 74 42"25 18 7 86 Ill 10 4 49 63 
XIX .. 188 44"75 33 . ·- 25 58 8 .. 6 14 
XX .. 73 57"75 8 4 48 60 7 3 38 47 

XXI . . 68 53"25 20 . . 57 77 _16 .. 45 61 
XXII .. 89 52"5 21 10 83 114 12 6 49 67 

XXJII .. 99 77• 12 .. 42 54 10 .. 32 42 
Xx!V. .. 135"5 59"25 3 8 80 92 1"4 3"5 35 40 
XXV 56·5 46 ·8 8 145 154 ·61 6 118 124 
XXVI .. 71 Jl·5 8 28 127 164 ,I 5 20 26 

XXVII .. 120 86 45 4 83 132 32 3 59 94 
XXVJII .. 64 40 48 5 76 130 30 3 48 81 

XXIX .. 118 70•75 16 s 58 79 9 3 35 47 
XXX .. 88 34"5 6 8 76 90 2 3 26 31 

XXXI .. 98 35 .. 13 80 93 .. 4 29 33 
XXXII .. 72 58·5· 33 12 121. 167 27 10 99 136 

XXXJII .. 75 s5·5 22 9 95 127 -16 7 70 94 

XXXIV ... .74"5 53"5 29 14 106 148 20 10 76 106 
XXXV .. 114"75 5o·5 10 8 115 133 .4 4 51 59 

XXXVI .. 113·5 61•5 20 16 76 112 II 9 41 61 
----1------- --------

Grand Totals and 
General Averages .. 2,851 1,679 30 7 80 117 18 4 47 - 69 
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Rate o/ gross earnings per hour's fishing and per hour's absence. 
I 

Sum realised . 

Voyqe, . Absence Duration 
from port. of trawling. For whole Per hour's' Per hour's 

catch. fishing. absence 

I 
from port. 

Hours. . Hours. Rs. Rs. Rs. 

I .. .. so . 24 230 9'6 4'6 

II .. .. 83 31 273 8'8 3'3 

Ill .. .. 73 36 S81 16'1 8·o 

IV .. .. 63 so 814 16'3. 12'9 

v .. .. 128 IJO·S 2,260 20'5 '17•7 

VI .. .. 92 76'5 2,120 27'7. 23·o· 

VII .. .. 35 14'7S 350 23"7 10'0 

' VIII .. .. 32 11"25 75 6'7 2'3 

IX .. .. 30 9 165 18"3 s·s 

X .. .. 75'S 62'5 1,136 18"1 15'0' 

XI .. .. . 54 43'25 656 IS' I 12'1 

XII .. .. . 19 4 .... . ... 0 0 ··: 

XIII .. .. 26"5 16'25 .... . ... . ... 
XIV .. .. 49 40'75 429 IO'S 8·8 

XV .. .. 104 42 340 8'1 3•3 

XVI .. .. 75 65 641 9'9 8·s 

XVII .. .. 70'S 52'S 480 9"1 6•8 
.. 

XVIII .. .. 74 42•25 671 15'9 9'1 

. XIX .. .. 188 44'75 59 1'3 0•31 

XX .. .. 73 51'75 135 2"3 1'8 
-

XXI .. .. 68 53'25 114 2'1 1"7 

XXII .. .. 89 s2·s 198 3'8 . 2'2 

XXIII .. .. 99. 77 210 2'7 2'1 
. . 
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Sum reo!iscd. 

Voyage. 
Ahsence Duration 

from port. of trawling. 
For whole Per bour·s Per bour•s obsc:nc:e catch• fishing. from pori. 

Houn. Hours. Rs. Rs. Rs. 

XXIV .. .. m·s S9•2S 143 2"4 1·os 

XXV S6"S 46 283 6•2 . s·o . . .. 
XXVI .. .. 71 n·s 260 22'6 . 3"7 

XXVII 
' 

.. . . 120 86 863 10"0 7"2 

XXVIII .. .. 64 40 Sl7 12"9 8·o 

XXIX . . .. 118 70'7S 1,106 IS·6 9"4 

XXX .. .. 88 34'S 200 s·8 2"3 

XXXI .. . . 98 3S 21S 6"1 2"2 

XXXII - 72 s8·s 1.008 17"2 14"0 . . .. 
XXXIII . . .. 7S 

· .. 
ss·s 1.001 18"0 13•3 

XXXIV .. .. . 74"S S3·S 732 13"7 9•8 

XXXV .. .. . 114"7S so.·s } 1,086 9"7 4"8 
XXXVI- .. .. 113"2S 61"S 

Crand Totals and General 
II'S 6"8 Averages .. .. ; 2,851 1.679 '19,3SI 

I 
. . ---

51. The average monthly expenditure on running the trawler is 
shown below. In this no account is taken of depre~iation, while 
repairs and renewals are also excluded as these were, for various 
reasons, exceptionaiiy · high in ·,the case of the " Wiiiiam 
~ck"~ ·. • 

Monthly cast of maintenance. 

Pay of Offi~rs and chief engineer . l 
Wages_of crew_ . . 

Rs. 
2,960 
1,453 
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··. Monthly <:ost of maintenance--contd. 

' Stores, consumable · •• 
· · Stores, non-consumable . • · 
· COal.· (average monthly consumption 
'.,, . 125 tons) •• 
Ice· ... ' 

-Port dues .. ., 

·. Miscellaneous (water, godown rent, 
.. ·· etc.) ... I 

I-f. } .'• - ! • • : 
Total •• 

Rs. 
733 
463 

4,742 
294 
283 

247 

11,175 

. · · ' 52. Coal was exceptionally high in· price during the earlier part 
'of the operations, but even at present rates and with Indians trained to · 

·. take the place of Europeans the cost of maintenance of a trawler of 
· the Castle type cannot be met by sales of fish at current market rates. 
·The reduction that might be effected by training Indians to replace 

· Europeans is not easily calculable. The Indian crew were more than 
· twice the nunibers employed in Europe, but it was impossible, owing 
to the more trying climatic conditions, to keep them at sea each month 

· .for more than half the period that a trawler keeps the sea in European 
waters. Over 41 weeks actual trawling the average. time spent at sea 
·was three days (of 24 hours) per week. In England the trawling crews 
get an average of one night ashore per week and it is · common for 
.trawlers to-keep the sea for a fortnight before returning for two nights 
to port. .At Bombay conditions reduced the length of voyages to an 
•average of 80 hours and aher each voyage at least two nights had to be 
· spent in port. • Before trawling Can be established in Bombay the 

.. cestablishment of cold storage is essential and there must be special 
· :facilities· for rapid coaling, supplying ice and stores, and unloading 
. •catches: Trawling at the intensive rate practised in Europe could be 
· maintained only by keeping spare staff to give all hands frequent leave. 
, · 53. Finally, a trawling venture could not succeed without a 
change in the mediteval conditions under which the local fish market 
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is conducted. There is also a great deal to be done in the way of 
popularising little known species of edible fish. A large. part of 
the fish consuming public is apt to think of trawling in terms of 
pomfret. But the percentage of pomfret . obtained by the trawler 
over all voyages was less than 4 per cent. by weight." Nor is the 
pomfret so profitabl~ a fish to sell as some people might conclude from 
their household accounts. The pomfret is dear in june, july and 
August when the highest price fetched was 16 annas I 0 pies ·per lb. 
This fell to 2 annas I pie in November, while the average for all sales 
was 7 annas per lb. . Karel, palu and tambusa, all good edible fish 
constituting 12! per cent. of the total Clltch, fetched less than 2 annas 
per lb. on the average. After pomfret the best selling fish was the 
ravas or salmon which fetched 6 annas per lb. but constituted only 
I · 7 per cent. of the catch. The go!, making 14 per cent. of the catch, 
was more remunerative at ;ij annas per lb. The most abundant 
fish is the ray or skate which composed on the average 25 per cent. 
of the total catch. It is so little esteemed locally that it sold on the 
average at the rate of I 00 lbs. for a rupee. Even at this rate large 
quantities could not be ~old at all. At first they were " dumped " 
at sea, but subsequently they were handed over free to the 
Army Department for use as an extra ration to troops, who obtained 
over 9,000 lbs. in this way. Skate, which was at one time 
equally unsaleable in England, is now a popular cheap edible fish 
there and a trawling company, if it could arrange for regular supplies, 
might be able to arrange for the disposal of the inevitably ·large 

. catches by army contracts. . · . 
54. It is unnecessar}' to discuss here the possibilities of a smaller 

type of trawler or of seine net fishing With vessels driven by ·power. 
Although the outlook for commercial trawling in the Indian ocean 
is. meantime not hopeful, it is unfortu:nate that the experiment could 
not have been continued a little longer for the guidance· of future 
enterprise. Unfortunately, after it was launched,' prices of coal and 
other supplies and of personnel rose to their extreme limits and there 
was no counterbalancing change in the fish market. This caincided 
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with the occurrence of Government's linancial difficulties from similar 
causes.. At a more prosperous time.Government could. probably have 
carried on the experiment some time longer at a cost less than that 
involved when operations were brought to a dose. In the circum• 
stances of the time. there was therefore no altern~tive to .closure. · 

· 55. It is satisfactory to record that everything which previous 
arrangement and foresight could provide was done to-ensure success 
and no part of the failure can be ascribed to lack of adequate organisa
tion. -The officers and crew worked splendidly. The fishing results 
have been carefully compiled by the Marine Biologist .and will be · 
published later. Mr. Belford's administration of the OPerations was 
excellent, and. his head clerk, Mr. S. Y. Anandkar, deserves to be 
mentioned for the · zeal and efficiency with which he assisted in 
the administrative and other work. . . 

56. Other Fisheries Work.-The Marine Biologist . visited 
Karachi in May for further. local enquiries and had under enquiry 

.the depletion of the pearl mussel fishery in the Thana creek. The 
depletion is probably due to over fishing. In the time at his 
disposal it has not been possible. to ascertain the life conditions . of 
the mollusc. He has also collected through the Salt Department and 
the Collector of Customs, Karachi,. fishery statistics and . intelligence 
as a basis for studying the fishing industry and .the seasonal movements 
of the fish. . 

57. The Superintendent of Fisherie~, Mr. T . .j.Walke, assisted 
in trawling operations during the monsoon and returned to Karwar 
in September in order to start ·fish oil and guano operations. -The 
sardine season was a complete failure and nothing could be · done. 
Before the end of March, whelk his appointment was. abolished, 
the Superintendent made 127 visits to fishing yards in the_ Ratnagiri 
and Kanara sub-divisions. Information of fish catches was collected 
and details of measurements, ~tomach contents, roe, etc., were record
ed for the ·use of the· Marine Biologist. Agriculturists at· several 

· places have adopted his ad~ce for the utili~tion of fis~ guts !or 
· m11nuri11l purposes, · Expenments were · agam made m smoking 
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and pickling fish but could not be concluded before the closing of 
his office. He also made enquiries about the requirements of · matee 
bark in Kanara for tanning nets, and the Collector has been requested 
to make· arrangements for supply. from forest areas.. Much time 
ana trouble were spent in assisting the Assistant Registrar of Co
operative Societies to form co-operative societies . of fishermen but, 
though the men appeared anxious .to form societies, the influence 
·of local savkars could not•easily be overcome .. Two societies were 
actually registered· but could not be brought into working · order 
without the services of the Salt Department's bandar karkuns. and 
the monsoon had set in before these were allowed. The difficulty 
of introducing innovations amongst the fishing classes has.,. been . 
exemplified in South Kanara where the yard regulations of the Madras 
Fisheries Department led to a general strike. . · 

:. 58. The year virtually marks the end of the fisheries section for, 
in December, the Marine Biologist will revert to the Ministry. of 
Agriculture and Fisheries in England. It was easy for-.· critics 
previously to ask what Government had done for the fishing industry ; 
it :was apparently even. easier for them to. criticise every innovation .and 
improvement which · Government attempted to ,. introduce.,, when 
the industry was taken in hand. ·The: fishermen resented, attempts 
to introduce cleanliness into fish curing yards as an invasion of 
private rights. It is all the more a pity that, after the ground had 
·been explored and part:ally broken, the need for .retrenchment should 
render infructuous-the efforts already made. I ain hopeful .however 

·that the Commissioner of Customs', Salt and Excise will' take 1,1p. the 
work on fish oil and guano for which Mr. Walke had made. careful 
preparations. 

Engineering Workshops, Dapuri.'' 

59. These workshops were transferred from the ,l;'ublic w'~rks 
Department a~ the end of 1919 and are ,still run. on their original 
lines. · Their .circumstances are peculiar. . They we~e originally' 
intended to carry out repairs and other works for the Public 1Wo~ks 



Department but after their transfer to thi~ Department the · obligation 
on Executive Engineers to send their work to Dapuri was removed. 
The position now is .that, prices, quality and other circumstances 
being equal, Public Works Department· Officers are required to give 
prefere~ce to the Dapuri workshops over private workshops. At the 
same time the Dapuri workshops have not entire freedom in preparing 
estimates and therefore in competing with private enterprise for 
Government orders. Further they are not a1 owed to compete 
with private enterprise by accepting outside orders without obtaining 
special sanction in each case. Their scope is therefore distinctly 
cramped. 

Attached to the workshops but separately organised for accounts 
purposes =s a store. 

· 60. The workshops were organised under war conditions and 
at the outset were equipped· with what plant and too!s were available 
at the time. At the date of their transfer to the lndustr.ies Department 
they had not emerged from their improvised condition: In 1919 a 
good selection of modem machines was purchased from the Ministry 
of Munitions, and since then the shops have been overhauled and 
extended, ·and with a new foundry, a new fitting shed !lnd an 
improved fitting shop are now capable of carrying out a wide range 
and a large volume of work. 

61. It was :eared that last year would be a . bad one for the 
workshops. In the previous year . ~he overhauling of the Surat 
distillery brought Rs. 80,000 worth of orders to the shops but. during 
last year there were only three orders of over Rs. 2,000 each. At the 
outset Public Works Department patronage was partially lost and in 
any event, owing to the reduction in its grants, this department was 
not expected to have much work to give. If the distillery work is 
.excluded orders actually increased; however, from 336 ·n '1920-21 to 
733 in 1921-22, while 'the increase in the value of the work done 
was 50 per cent. Without compulsion the services of. the work· 
·shops are in increasing demand although the rates charged have not 
been altered. 
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62. Arrangements were made during the year to close the 
workshop of the Agricultural Engineer and to undertake at Dapuri 
the work formerly carried out at this workshop. Formal orders are, 
however, still awaited. · 

63. According to the accounts presented in his annual report by 
the Executive Engineer in charge of the workshops there was a tum
over in the workshops and store combined of Rs. 2,66,009 involving 
a loss of Rs. 29,000 as compared with a· loss of over Rs. 30,000 in the 
previous year on a tum-over of Rs. 3,68,000. The loss is regrettable 
but many commercial concerns can show no better results at the 
present time. 

·64. The increased tum-over in the previous year was due to the 
large issues from the store. This store was designed originally to meet 
Public Works Department demands and when it was transferred to 
the Department of Industries in 1919 it contained a very mixed lot of 
plant and materials, a good deal of which was valued in the books at 
prices which soon became out of date. This caused difficulties 
in inducing Public Works Department officers to take plant and 
materials from the stores in preference to buying afresh. . The idea of 
acting as a Public Works Department supply agency was never 
enterta:ned by the Industries Department but the task of getting 
rid of ex-Public Works Department stores has· involved Dapuri · in 
heavy writes off. The stores are being gradually reduced to 
dimensions· suitable for the workshops only. ... · 

65. I give the estimated "loss of Rs. 29,000 during the past 
year with some reservation, as it is not easy to draw up a satisfactory 
profit and loss account from the existing accounts system. A great 
deal of trouble has been expended in trying to improve matters and 
the system was fully examined during the year under report by 
Messrs. Price, Waterhouse and Company, Chartered Accountants, 
who submitted a lengthy report with proposals for introducing a new 
quasi-commercial set of books. I have however suspended considera
tion of their report as I understand that Government have other pro
posals in view for these workshops which may affect the accounting. 
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66. Nevertheless considerable economy has been effected even 
under the present system. Shortly after the workshops were trans• 
ferred a demand was made for six more. clerks and an additional 
ov~rseer. This demand. was not only found unnecessary but reduc
tions have been made during the last year in the clerical, menial and 
other stall to the extent of Rs. 8,650 annually in addition to reducing 
pumping charges by Rs. 1,800-a total saving of overhead charges 
amounting to Rs. I 0,450 annually. Coolies have also been reduced, 
and a further saving of Rs. 2,000 annually effected. Further reduc
tions are not impossible and should be practicable in the accounts 
department but the chief need of the moment is not more retrenchment 
but more work so that all overhead charges may be. fully recovered. 
More work can be secured if the workshops are recognised in practice, 
as they are iri name, as the central workshops of Government for all 
departments. 

As all new ·works have now· been completed the· services of an 
overseer have lately been dispensed with. Till now two-fifths of the 
overhead charges have been debitable to original works. In future 
the workshops will bear the whole of the overhead. charges. 

67. In his report (Appendix A) the Deputy Director has sug· 
. gested that· the works could now be managed by a single European 
officer. But if full use is made of the works by Government• depart
ments, as has not been the case hitherto, it is unlikely that, in the 
peculiar circumstances in which work has to be done for Government 
departments, the Works Manager could adequately supervise the 
increased output and also carry on the increased correspondence and 
other administrative work; As. it is, an appreciable portion of the 
Deputy Director's time has been given to the Wprkshops though no 
part of his pay 'is reckoned as overhead charg:'. The. Executive 
Engineer may be dispensed with under an extens1on of th1s arrange·· 
men.t but this would merely shift adminstrative control and 

· disguise its cost. 
· 68, Three graduates ·in mechanical engineering are under 

training at the Workshops and there are about forty ordinary 

........ 
DD 
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trade • apprentices for whom .a schoolmaster is provided. · Their 
number fell in July last owing to new factory legislation. The 
training of graduates and apprentices can only be fully undertaken 
provided work is plentiful and this constitutes another reason for 
making it. compulsory on all Government departments to use the 
Workshops to the full extent possible. 

69. ·Experimental work.-The button making machinery has 
proved successful and boys are now under training to operate it. . It 
wants " balancing " to some extent and it will take a few more 
months before ·commercial results can be estimated. The rosha 
grass oil plant is still under investigation. An entirely new design . 
has been obtained from Glasgow and if this is adopted the plant 
will be made by the firm supplying the design. Work on an experi
mental brick making machine which was taken up at the instance of 
the· Public Works Department has been suspended for lack of funds. 
A vertical frame saw with timber -construction has been made to a 
special design and will shortly be tried. 

Commercial and Industrial Intelligence. 

70~ . An incomplete but representative list of . enquiries received 
during the year is given in Appendix B, and shows the general nature 
of the .enquiries received. The enquirers are not always modest 
folks but if they are trying in the range and extent of their enquiries 
they are flattering in attributing to the department a first approxima-. 
tion to omniscience. The range of subjec~s to be treated is, however, 
very cons:derab!e and brings the department into .working·· co-opera-· 
tion with nearly every other Govemme~t department.· .The subie~t 
of mines and minerals was trans erred dur:ng the year from. the 
Director of Agrictilture.. A full enquiry \V~ made· into the. possibili
ties of industrial alcohol and the difficulties of makers of perfl,lmes and 
spirituous medicinal preparations were represente~ to Government 
with partial success. In conjunction with the forest department, work 
has been done in developing fo,rest. resources for the manufacture of 
paper pulp, . turpentine, rosin, buttons~ power alcohol, bobbins, 
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rosha grass oil- arid ·matches: A collection of samples of foreign 
teXtile5 sold in Australia was made available to Bombay mills while 
the Bombay, Millowners' Association. accepted and carried out a 
suggestion for preparing a classified list- c_>f local output. · Information 

· regarding local manufactures was supplied to the Controller of_ 
Contracts and other 'Government and private enquirers. - Assistance 
and. ill formation has bee~ given_ regarding the provision of railway 
wagoris and railway sidings and the adjustment of freight rates. Closer 
relat~ons' 'With th.e Co-operative Department has been attained through 
prbducers' s~cieties and 'two . or three schemes for . productive 
co~operation are riow under examimition. Till last year the lack of a 
loeal Test' Hous'e 'Was frequently felt but so far as this wo~ld be useful 
to· the public '.it h~s been· ~niply met in the last two years by private 
e~terl>rise in Bombay.' ' Of miscellaneous matters to which attention 
was paid' riiei:ition niay be made of the need of revising recent Govern
ment orders so as to place the standardisation of weights and measures 
dh a' sound scientific arid administrative basis. 

Receipts of correspondence and official references during the year 
were 7,371 as compared with 7,049 in '1920-21 and 5,959 in 1919-20. 
Letters issued were practically the· same,· viz.,-7,358. 

,:'- J· 

·, '~ 
Concessions .. 

7.1. _ Turpentine. and' rosin manu/acture.-During the year a con
cession was granted on the advice of the Advisory Committee to the 
~Eastern Development Corporation for the tapping and collection of 
the -,oleo-gum-resin of Boswellia Serrata for the manufacture . of 
turpentine and. rosin. A preliminary license over a limited area 
for- five years is convertible into a license for the whole of Khandesh 
:for-twenty-five years renewable for another twenty-five years. Royalty 
is tak~n in the shape of 40 per cent. of the profits. . . . ' 
. - Paper pulp.~At the close' of the year a concession in Khandesh 

-for the manufacture of paper pulp from grass was under examination 
and a recommendation regarding terms has since been submitted by 
the .Advisory: Committee to Government. 

56 
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· Magnesium ~loride.-Since 1916 over two lakhs of rupees have 
been received as royalties for the manufacture of magnesium chloride. 
Owing to the fall in the price the royalty terms are now under revision 
on ·a profit sharing basis. 

Exhibitions. 
72. The Department participated in the British Industries 

Fair, London, in February-March 1922. The samples sent included 
carpets, silk, · embroidered trimmings, and carved sandalwood. 
Owing to the depression in trade no orders were· booked. The 

· expenditure incurred will be practically covered by the sale of samples. 
The All India Weaving Exhibition at Patna in which the depart• 

ment participated has already been mentioned. It has been arranged 
to demonstrate at the Red Cross Fete at Bombay in December the 
work which is done by the department for the improvement of 
handweaving. 

Participation in the British Empire Exhibition in 1924 is under 
consideration. 

Technical Education. 
73. The subject of technical education is under the administra

tion of the Department of Public Instruction but the Department of 
Industries maintains touch· through the Director's membership 
of the Board of the Victoria Jubilee T ech~ical Institute, the 
Committee of Direction for Technical Education and the Advisory 
Committees of the College of Engineering and the Royal Institute of 
Science. Technical scholarships are also awarded on the advice of 
the Department of Industries which assists and advises the scholars 
during and after their training. At present four state technical 
scholarships are given for study abroad. One of these was awarded 
in 1919 for the study of sugar technology at the Audubon Sugar 
School of the University of Louisiana. The holder qf this scholarship, 
having successfully completed his college course, is now ori 
tour in the West. Indies, Hawaii and Java where facilities for. the 
study of factory methods have been arranged .. During the year 
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three s~holarships became vacant and, on the advice of the Advisory 
Comm•ttee, tw? were award~d for the study in Great Britain of tanning 
and of bleachmg and dyemg. The remaining vacant scholarship 
has been reserved by Government for the study of actuarial science. 
The present system of maintaining a .fixed -maximum nlimber of 
scholars has the disadvantage that vacant scholarships occur at 
irregular and not easily calculable intervals. Proposals for awarding 
two scholarships annually are under the consideratio~ of Govern
ment. 

74. Three scholarships in technical chemistry at the Indian 
Institute of Science, Bangalore, were awarded a year ago and were 
recently renewed for another year. Three new scholars were also 
appointed at the close of the year under report. One will assist 
Dr. G. Fowler at the Indian Institute of Science in research on a lactic 
acid forming yeast on which work was begun, in connection with the 
investigation of a ghee substitute, by Mr. A. F. Yuill, author of the 
departmental bulletin on the Vegetable Oil l~dustry of the Bombay 
Presidency. A second scholar will investigate the manufacture of 
casein, glues and cements. A third scholarship in pottery was not 
taken up. , 

Scholarships were offered for the study of electrical engineering 
at the Indian Institute of Science, Bangalore, but none of the applicants 
were considered to have sufficiently good qualifications and no award 
was made. 

75. In 1919 the Advisory Committee recommended that 
travelling scholarships should be available for persons actually engaged 
in industry to enable them to go abroad, not for purposes of theo
retical study or even practical training, but to make such t;nquiries 
and observations as were likely to benefit Indian industry. During 
the year two travelling scholarships, each of the value of Rs. 5,000, 
were awarded to Messrs. B. J, G. Shastri and J, K. Chapadia who are 
engaged in the gold and silver thread industry at Surat. I tis recognised 
that their enquiry, which they have already begun in England and on 
the continent; regarding improved mechanical means of manufacture_ 
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expenditure than~ Government could :achieve by investigation and' 
experiments in India. There has been a demand for a Government 
demonstration factory in this industry.but,·apart from the cost·~nd 
other difficulties, no one has been able to suggest where ihstructorscah." 
be found capable of devising or teaching improved methods. It will 
therefore· be specially interesting to follow the results of the enquiries. 
of Messrs. ·Shastri. and Chapadia i"h· their own· business and in the' 
industry as a whole. . . 

Conclusion. 
76. The staff throughout h~s ·worked, ·on the whole, with 

efficiency. There is room for improvement in the office organisation 
but. it is impossible to retain men ofi the prospects pfl:ered .. Then~ 
are s~ven, posts for _graduates i~ th~ c;>ffice and in the last three years 
nine graduates have received a training in these posts and left after~ 
wards to better their prospects ... It is -impossible to get full efficiency 
from such a changing ·staff .. These 'conditions and a certain degree 
of uncertainty regarding the future of the whole department have not: 
however. materially affected its' energies' though they have check~ 
initiative. I gratefully acknowledge the valuable assistance of the 
me~b~r~ of .the' Ad~isocy · u;m~itt.~~ ·who~ h~ve given U:p_ v~luable 
time to the co~sideration of the subjects on which their advke . 
was s~ught.' . . ' ' ' . .. ·. 

r have the honour to b~. ' 
• • · • . ·· I , r ~ I , 

· Sir, · · 

·Your ·mostobediimt servant, 
, , I • 

. ·' R; D: BELL; ' 
Dire~t~r of lnd~st~i~s. 
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APPENDIX A. 

ANNUAL REPORT OF THE DEPUTY DIRECfOR OF INDUSTRIES. 

Sir, . 
. . . I ~ve the honour to submit a ~eport on the work of the Deputy Director of · 

I!'dustnes for the year 1921-22. · . . . · · · · 

2.* * * * * * * 
· 3. The Advisory Board to the Department of .lndustri~ has passed :two 

resolutions since my return ~o the effect that the post of Deputy Director should · 
be abolished and the decision of Government is awaited. 

· To work in a position of such uncertainty has caused me great anxiety and 
unhappiness. · . · 

· 4. The control of the Dapuri Workshops was restored to me early in ·the 
new year. 

The second attempt to carry ciut woodwork and furniture at these works 
has again proved a failure. · · · · 

5. Cheap but good woodwork cannot be undertaken at Dapuri until a full · 
range of woodworking machines is installed. . 

Most of the operations now carried ~mt so inefficiently by ·hand sho.;ld be · 
done on machines by trained men. The components of an article ·under -con• 
struction, properly marked off, should be handed over to the joiners fqr 6tting, 
glueing up and 6nishi~g. If this system is ever adopted, I believe woodwork· 
ing will be a success. · . · . · 

· · 6. By the end of the 6nancial year new works at Dapuri were practically 
complete and the full energies of the staff can now be directed to work in the · 
shops and to the needs of clients. · 
. The works have always been carried on with difficulty owing to building 

• alterations and the lack of a full range of machines. 
The works are very well equipped for repair work and the production of 

parts of machinery, castings; etc.; and if sufficient orders are forthcoming they 
should pay their way. · · 

· 1, . A policy of reducing the stores to the smallest quantity possible has 
b~en instituted and all old and redundant stock is being sold off by auction. 

8. Orders have been ·received to re-open a Tools and Plant Store, for 
th~ Public Works Department. 

•9. The question remains to be decided whether the staff can be reduced . 
further, and it seems probable now that . new works are complete, that a single . 
E!,~ropean.officer with, an Indian Assistant might be able to carry on the works 
and office. 

' -· . ' ~ 
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I 0. The Gold and Silver Wire Drawing industry has been examined and 
unsuccessful attempts made to design a machine for producing square section· 
spirals. . 

Experiments in preparing hard steel rolls have met with some success, hut it 
is hoped to produce e.n article which will not require such frequent polishing. 

The problem is to find a suitable grade of steel which will stand hardening 
and retain a highly polished surface. · · 

· II. . Sawing logs into planks and scantlings hy: means of circular saws is 
wasteful and inaccurate and has led to many failures. .Inserted tooth saws 
tried at Dapuri are more successful as they remain sharp for a longer period, hut 
it is clear that the vertical frame saw is the correct type of machine.: Un
fortunately such frame saws are very costly when imported. A vertical frame 
saw has now been designed with timber construction and will shortly.he .tried 
at Dapuri. This saw should he popular as it is easy to make and the cost will he. 
quite moderate. ,,., 

12. Attention has been directed to the design of a cheap pumping set for 
small yields from wells. Progress has been made with a design of pump which 
promises to he cheap to make, hut experience in work can alone prove whether 
it is to be satisfactory or not •. · _ 

13 •. Opinion is slowly turning in the direction of utilising charcoal for the 
production of power in small suction gas producers. 

It is _hoped tkt before long the use of small gas engines and producers wiD 
become popular. Messrs. Kirloskar Bros. are taking up the manufacture of 
such plant and have already !Dade several producers which are supplying gas to 
converted oil engines. . 

14. An investigation into the manufacture of chilled plough shares has 
demonstrated that the chilled shares made by Kirloskar Bros. are quite equal 
to those imported from England and the United States of America while the . 
cost is half the amount paid for the latter • 

. 15. A large number of problems submitted by industrialists have been . 
investigated and information has been supplied in the majority of cases. · 

Owing to the state of trade, however, few new enterprises have been taken . 
up seriously. ' 

. 16. Investigations in the use of Bombay timbers for different purposes have 
heen carried on in collaboration with the Forest Department, hut no conclusive 
results are ready owing to the time required to obtain really seasoned timber. 
from woods which are not in common use •. 

· 17. · Assistance has 'been rendered to the Public Works Department in· 
connection ~th mechanical engineering work when required. I have again been 
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.Placed on the Sanitary Board ·and attended an important meeting at 
Mahableshwar. 

18. I attended the Handloom Weaving Exhibition at Patna and have 
attempted to· find a suitable wood for making shuttles, but the investigation is 
incomplete. · · 

19. A 15 b.h.p. oil engine was purchased for ~he Ratnagiri Industrial 
school and a visit was made to that institution •. Plans for erecting the oil engine 
and setting up a number of machine and woodworking tools have been sent to 
the Superintendent, but in the absence of any definite programme of instruction 
in • metal and woodwork with machines, it is · rather doubtful whether the 
installation of power will be of much benefit to.the students. 

20. A set of button making machines has been designed, made and set up 
at Dapuri'by Mr. Mustaphi who has had.considerable experience of button 
making. . . 

These machines are now producing buttons and it is anticipated ·that they 
will be turning out considerable quantities shortly when the workers: are fully 
trained. · 

If successful, this demonstration· plant should form the nucleus 
for an industry on this side of India as enormous quantities of " nut buttons " 
are now imported from Italy which. might be made in India.· 

. I. 
2. 
3. 
4. 

'·5. 
. 6. 

7. 
8. 
9. 

10. 

I have, etc., 

{Sig~ed) G. H. THISELTON-DYER, 

' · · DeputY Director of Industries. 

APPENDIX B. 

CoMMERCIAL AND INDUsTalAL ENQUIRiES, 1921-22. 
Subject of enquiry •. 

Acetate of lime. Buyers of- · 
Acid Sulphuric. Manufacturers in ln?ia of - '. 
., Oxalic. ., ~ ·. , 

Acids for dyeing. Literature on -
Agricultural implements and machinery. · .Imports of -
Ajwan Oil. Distilleries in India of-
Alabas'er. Sources of- ·· · · ··· • • 
Alumina Sulphate. Consumption in Bombay of.-.. · 
, ·\•. : Ferrie. ·· , · , 

·Aluminum. .Importers of .- • • 

. ; 
. .. 

'Number of 
enquiriu. 

I 
I 
I 
I 
I 
2 
I 
I 
I 
I 
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Subject of enquiry. 

II. Aluminum sheets ... Dealers in- . 
12. ,. wares. Manufacturers of -
13. Antimony Sulphide. Producers of-
14. Apprenticeship for pharmaceutical chemist 
15. Artimesia. Dealers in -
16. Asbestos. · Producers in· India of raw-

.. 

17. Bags (cotton) for tobacco manufacturers in South Africa. 
Suppliers of-

18. Bangles (glass); Dealers in -
19 .. ,. Enamelling for -
20. Barytes. Producers in India of .,.-
21. Bee Keeping. Information Te -

22. Belting-camel- hair and leather- Suppliers of -
23. Bersam seeds. Suppliers of .-'" 
24. Bitumen. Sources of -
25. Bone Mill. Estimate for -
26. Borax (indigenous). Suppliers of -

· 27. Bottles. Manufacturers in India of glass-
28. Boxes. Manufacturers of special wood -
29. · ,. Buyers for wood-
30. Brass ~heet. Dealers in-
31. Brass ware. Manufactures of-. 

. 32. Brick plant. Estimate for-
33. Bundling machines. Suppliers of-
34. Button Making Machinery 
34a. Burr Stones. Indian Sources of -
35. Buttons. Manufacturers of thread -

.. 

· 36. ,. Machinery for and dealers i~ nuts for -

... 

' . 

Number of 
.enquiries. 

1 
I 
I 
I 
I 
I 

1 
I 
I 
I 

.I 
2 
I 
I 
I 
I 
1 
1 
I 
1 
I 
I 
I 
I 
I 
I 
1 

.' I 37. C!lcium Chloride. Suppr ers of-
37a. . . ,, Carbide.· Imports of- · 
38. C!mbric. Suppliers of -:

' ·-·- . . I 

.39. Canning fruits. Assistance .for
,40. C!nvas. Manufac"ure of sail-. 

; . 

41. C!rborundum Powder. Sources and suppliers of - .. 
,42. Cardboard .. Demand for- and particulars of the iodustry' 

. 2 

. ·. I 

. I 

. . I 

.. I 
;43. Carding machinery for wool · . . . . · .... . I 
;44. Casks. lnfonnation r,egarding ~anufacture, .market pric,es, 

.~tc.,of-.. . ... cc: ........... : . ;._,,;:, ..• , 



45 

Subject of enquiry. 
. ' 

45. . Catechu. Manufacturers of extract of-
46. Celluloid Industry. lnformationn- · 
47. Chalk. Producers of-· 
48. Charcoal. Dealers in mordant -. 

.. ... 
.. 

Number a! 
enquiries. 

49. , , , wood- . . ... 

. I 
1 

.1 
2 
1 

50. Chemicals. Manufacturers of aromatic- . .. . .. 
51. . , Imports of - .... 
52. , Manufacturers of- in the Bombay Presidency 
53. Chicory. Manufacturers of...:... in Bombay 
54. China Clay. Suppliers of- ... 
55. Chocolate. Exporters in Bombay-of- '. 
56. Cigarettes. Manufacturers in India of - ... 
57. Cloth imports into Belgaum District 
58. Cochineal. Sources and uses of -
59. Coffee-roasting factories in Bombay .•.. , .. 
60. Coir matting. Manufacture of-
61. Cotton. Suppliers of long staple-. ... 
62. Cotton Mills. General information re-
63. Crucibles. Manufacture of - , .. .. 
64. ·Enamel. Manufacturers of- ., 
65. Enamel. Possibilities of- industry in India '·' 
66. Envelopes. Machinery for making- ... 
67. Explosives. Manufacturers in India of- ... 
68. Felt industry. Estimate for starting-
69. Fire Works. Manufacturers in India of- ... 
70.· Flour Mills. · Estimates for and prospects. of-
71. , , in Bomb~y. Names of-
72. Fruit Preservation. lnformationre- .. 
73. Fuller's Earth. Uses, sources and producers of-
74. Furniture-Making. Literature on- . · 
75. , Woods sui• able for- .... 
76. Gauging Rods .. Manufacturers-of-
77. Ghee. Purification of-
78. Ginning Machinery 
79; Glass Manufacture. Information regarding furnaces, 

processes, factories, prospects, etc. 
80. Glaubers Salt. Buyers of-
81. Glycerine. Manufacture of-. 

. . .. 

1 
1 
1 
I 
3 
I 
2 
1 
I 
I 
I 
I 
2 
1 
1 
I . 
I 
I 
I 
1 
2 
1 
I 
2 
1 
1 
1 
1 
I 

6 
1 
I 
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82. 
83. 
84. 

85. 
86. 
87. 

88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. 
97. 
98. 
99. 

100. 
101. 
102. 
103. 
104. 
105. 

106. 
107. 
108. 
109. 

110. 
111. 
112. 
113. 
114. 
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Subject of enquiry. 

"' 

Number of 
enquiries 

1 
1 

Gold lace thread. Suppliers ,of
Grinding stones. Suppliers of -
Gums. Gum ghatti, .Olibanum and mastic. Suppliers· 
of-

Gypsum. Sources, uses and export markets 
Hand looms. Suppliers of-
Hand loom weaving in Bombay Presidency. Informa· 

tion re-
Healds, reeds, etc. Suppliers of-
Hosiery. Manufacturers in Bombay Presidency
Hydrogen. Suppliers of-
Hydrogenation of vegetable oils. Literature on -· 
Indigo. Dealers in -
Inks (printing). Dealers in-
Iron Sulphate. Dealers in -
Knitting machines. Dealers in
Labels (cloth). Manufacturers in India 
Lac. Cultiyation in Panch Mahals 
Lacquer ware. Suppliers of ~ 
Lasts (Shoe). Manufacturers of -
Lead (Sheet). Demand for-= in Bombay 
Liquorice root. Exporters of -
Machinery. Miscellaneous enquiries re
Manganese. Dealers in-. 
Manures. Dealers in artificial-. 
Match manufacture. Information and literature. regarding 

woods, chemicals, machi.nery and sites suitable . for . .-. 
Also miscellaneous enquiries 

Mercerising yarn. Information re-
Methyl Alcohol. Dealers in -
Mica. Dealers in -
Milk. Laws and regulations governing import of sweetened 

and unsweetened
Mines. List of -
Mother-of-pearl shells. Suppliers in Bombay of
Motor Cars bodies. Manufacture in India of
Mowha flowers. Production and prices of-
Nails. Manufacture of wire - . ' . 

2 
2 
2 

1 
1 
2 
1 
1 
1 
l 
1 
3 
1 
1 
1 
2 
l 
1 
3 
1 
1 

12 
1 
1 
1. 

I 
1 
1 
2 
2 
1 
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Subject of enquiry. Number of 
enquiries. 

115. 
116. 
117. 
118. 

Ochres, red and yellow. Dealers in.- purchasers of ...._ · .-. 
Oil cakes (various}: Exporters:of- · , • . · 

. 119. 
120. 
121. 

Oil, castor, for·aero engines •. · Makers of-
.,. ., Manufacturers of-
, annamon. 
., cocoanut. 
., fish. 

.. .. .. 
122. ., linseed. ., 
123. ., mustard. ., 
124. .. olive {country}. ., 
125. ,, palm. Importers of-
126. Oil factories. Information re-
127. ., pressing plant. ., 
128. Oils, essential. Manufactures of-
129. ·., for hair. Information re markets for-
130.· Oxide (red) of iron. Dealers in-
131. Paints and Varnishes. Manufacture. Prospects of-

· .. 

•.• 

132. Paper and paper pulp. Information regarding manufacture, 
machinery, site for mill, markets, imports, prices, etc., etc·. 

133. Pencil manufacture. Information re-
134. ., making machinery. Information re- •• 
135. Perfumery. Dealers in -
135a. Petrol substitute. Regulations remanufacture of-
136. Photography. F.icilities in Bombay for training in~ 
137. Pickers. Information remanufacture of-
138. Polish. Information re materials for boot - •. 
139. Pottery industry in Bombay Presidency. Information re -
140. Printing machinery. Dealers in - · 
141. Printing on tins. Information re -
142. Railway stock and plant. Buyers of-
143. Rat guards. Manufacture of- in India 
144. Rice Machinery .. 
145. Ropes. Imports and manufacturers of-
146. Rubber manufacture. Information re-
147. ., ., Facilities for analyses of-
148. Safes. Manufacturers of,..... .. 
149. Saltpetre. Market price of-
150. Sand. Dealers in - ... 

2 
3 
I , 
I 
I 
3' 
I 
2 
I 
I 
I 
3 
I 
3 
I 
I 

. I 
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2 
I 
I 
I 
I 
I 
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Subject of enquiry. 

15 t. Sand paper. Paper suitable for manufacture of -
152. Saw Mills. Prospects and Estimates of -
153. Screws, wood. Information remanufacture of -
154. Silk, artificial. Materials for making -
155. Silk sewing thread. Suppliers of~ 
156. Silk cocoons. Purchasers of -
157. , raw. Dealers in-

·-. 

158. Sizing Machine. Particulars regarding- of dealers in - •. 
159. Shipping agents in Bombay 
160. Shoes. Rope soled canvas. Buyers of-
160a. Soap industry. Information re-
161. Soap-making machinery. Information re-
162. , Chemicals. , . , 
163. Soap stones. Uses and producers of -
164. Spinning machinery. Information re-
165. Spools. Woods suitable for-

· 166. · Squills. Dealers in -
166a. Sugar factories in India. Information re-
167. Tablets. Plant and processes for making-
168. Tale. Producers of -
169. Tanning industry in India. Information re-
170. Tent cloth. Specification for- ... 
171. ·Textiles. Information re manufacturers of various - (e.g., 

drills various, mulmul, Melton cloth, shirtings, bunting, 
flannelette, pfess blankets, etc.) 

172. Tungsten ore (Wolfram). Mines of- • , 
173. Varnish: Formula for shellac- •• 
174. Wagg~ns for transport of coal and other materials 
175. Weaving accessories. Dealers in-. 
176. Wheels and axles of steel. Market for -
177./Wire. Iron and steel.· Manufacturers of-
178: Wolfram; Buyers of-
179. Wood-wool. Buyers of -

Number of. 
enquiries. 

I 
2 
I 
I 

. I 
I 
I 
2 
l 
I 
I 
I 
I 
2 
2 
I 
I 
I 
I 
I 
I 
I 

5" 
I 
). 

8 
2 
I 
I 
I 
I 

180. Yarn, cottar. Information re- (e.g.; output, production of 
40's and above, imports and importers, makers, etc., etc.) 

181. Yarn, silk; Dealers in - . 
6 
2 
I 182. Zinc oxide. Producers of-
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