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FOREWORD. 

Pottery manufacture is one of the important rural industries 
of the Province of Bombay. 

The village potter carries out his craft in a primitive manner 
and limits his manufacture principally to unglazed utility 
articles, such as, containers for cereals and liquids, and kitchen
ware. It is estimated that over 58 thousand persona are 
engaged -in the village pottery industry as potters and makers 
of earthenware. There is also a substantial number of 
dependents who solely depend on these workers. 

2. Although the import of household glazed wares into 
Bombay is large, there is, however, no factory in this Province 
which manufactures such articles as cups, saucers, plates, 
etc. In recent years there has come into existence a factory 
in the city of Bombay for the manufacture of sanitary glazed 
ware and tiles, etc. ; and similarly there are one or two other 
factories which make stone ware pipes and pickle jars. It 
will be correct to say that pottery industry on a factory scale 
practically does not exist in the Province. 

3. Although ·no systematic sUrvey had been made, yet 
it was known that most of the raw materials required for 
the industry were available in the Prov;nce. The requisite 
skilled labour can easily pe trained from amongst the hereditary 
village potters. There is a good demand for the finished 
products both in the rural and urban areas. The three most 
important conditions for the successful establishment of the 
industry seemed thus to be fulfilled. A scheme was, therefore, 
prepared by this Department for investigating the prospects 
and possibilities of the manufacture of up-to-date pottery 
ware. The broad outlines of the scheme as sanctioned by 
Government in May 1938 are as under :-

(1} Survey of the areas in which suitable clays occur; 
the sampling of clays for tests, and investigations of the 
approximate quantity available ; 
. (2) Manufacture of glazed and unglazed ware from collected 
samples of clay-

(a) Cheap household wares used in the Province which 
can be made by local potters, 
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(b) Cups and saucers, plates, etc., in. a powe-r· f!'ctory 
located nearby in an urban area like the Clty of 
Bombay, 

(c) The estimates for the commercial manufacture 
of (a) and (b) above and coatings of manufacture. 

(3) Experimental work in conne~tion with the cons~ruc
tion of a wood fired glazing furnace for the use of VIllage 
potters, 

(4) Preparation of detailed estimates for-
(a) Small central factory for mixing and grinding 

frits and glaze mixes for use by the village pot_ters for 
the manufacture of the cheaper classes of glazed pottery 
ware, 

(b) A factory in an urban area like the city of Bombay 
for the manufacture of glazed ware, e.g., cups, saucers, 
plates, etc. 

4. In order to carry out the investigations entertainment of 
some duly qun.lliied temporary staff and provision of adequate . 
workshop facilities were essential. The part-time services 
of Mr. C. P. Shah, Ceramic Expert of Bombay Potteries 
and Tiles Ltd., were secured on a suitable honorarium. 
Mr. P.M. Shah, B.Sc., with some experience in such work was 
appointed Assistant Chemist to assist the Pottery Expert 
in the analysis and tests of clays, etc. Mr. D. N. Mukerji, 
a graduate of the Calcutta University in Geology, was engaged 
to carry out a geological survey of clay beds in the different 
districts, under the guidance of Mr. C. P. Shah. It should 
be mentioned here that Mr. G. P. Ogale of the Ogale Glass 
Works, Ltd., voluntarily accompanied the geologist in certain 
inveRtigations and rendered very useful service in the course 
of the survey for which the sincere thanks of this Department 
are due to him. 

So far as the practical side of the scheme is concerned, the 
Bombay Potteries and Tiles Ltd. kindly agreed to co-operate 
with this Department by allowing their M-r. _C. P. Shah to 
undertake the survey work and to conduct in their factory 
tests on clays and experiments for the manufacture of different 
types of glazed and unglazed wares. A wood fired furnace 
intended for village potters and designed by the Industrial 
~ngineer of this Department, was also allowed to be put up 
m the factory and tested. A small grant was sanctioned by 
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Government to the Company for these facilities. . It is gratifying 
to note that the Board of Directors of the Company co-operated 
fully w1th this Department and provided all the necessary 
facilities for the work. The very sincere thank'3 of the 
Department are due to the Company. 

5. The report furnished by Mr. C. P. Shah, Pottery Expert, 
and the survey notes prepared by Mr. Mukerji (vide Appendix 
I to the Report) are both interesting and informative on the 
question of (1) the availability in adequate quantities of suitable 
raw materials in this Province, and (2) the possibility of the 
manufacture of glazed and unglazed wares from same, both 
on the village industry and factory soale. The report with 
·detailed ·estimates for manufacturing units, photographs of 
articles made, plaoes where raw materia,ls are available, etc., 
is published in its original form. The views expressed are 
those of the Pottery Expert and the geologist. Both of these 
gentlemen have worked hard and put in their best in the 
production of the present report. It is hoped that the detailed 
information given by them will lead to the growth of the 
}lottery industry-both village industry and factory scale
in this Province. 

Old Custom House Yard, 
Bombay, 27th March 1940. 

P. B. ADV ANI, 
Director of Industries. 



CONTENTS 
,, ( 

REPORT ON THE POSSIBILITffiS OF POTTERY MANUFACTURE 
IN THE PROVINCE OF BOMBAY 

INTRODUCTION 

PLACES VISITED 

SAMPLES CoLLECTED 

STATE OF THE POTTERY !NDUSTRY IN THE BoMBAY PROVINCE 

SCOPE FOR THllllNDUSTBY IN THE PROVINCE 

RESOURCES IN RAW MATERIALS AND ME¥ •• 

\WHERE THE INDUSTRY CAN BE ADVANTAGE"O'uSLY ESTABLISHED 

ON WliA.T LINES AND BASIS THE INDUSTRY SHOW.D BE OROAmBED • • 

8:PEOIFIO RECOMMENDATIONS 

APPENDJ~ 

Page 

1 

2 

3 

4 

6 

"7 

8 

11 

Appendix I-Geological survey work on clay beds and other rocks in 
the Bombay Province • • ·• • · 17 

Appendix ll-(A) Tests of ol&y aamples collected during the geological 
. survey 61 

(1!) CoJistruction of a Furnace for the use of village 
potters for using wood fuel for &ring cheap glazed ware. • 80 

Appendix Ill-Estimates-
(I) Estimates for a small Central Factory which would provide to the 

village potters in the Province, ground prepared materials for body 
mixing and glaze mixes for the manufacture of cheaper quality of 
glazed pottery ware and unglazed pottery ware • • • • 87 

(2) Estimate& for tlie manufacture of cheap Red Glazed ware on the basis 
of a small-scale industry at Bassein in Thana District • • 91 

(3) Estimate& for the manufacture of Kujas, Drainage pipes, 
Garden pots, Fire-bricks and Fire-clays on the basis of a small-scale 
industry at Derol in Panch Mahals District 94 

(4) Estimate& for the manufacture of cheap glazed ware on the basis 
of a small-scale industry at Derol in Panch Maha_ls District • • 96 

(5) Estimate& for an up-to-date factory for the manufacture of Cups, 
Saucers, Pla.tes and Dinner ware . . 1 • • • • 99 

Appendix IV-Photographs of articles produoed from the samples of clays 
collcoted during the geological ourvey • • • • 115 



REPORT ON THE POSSIBILITIES OF POTTERY 
MANUFACTURE IN THE PROVINCE 

OF BOMBAY, 

INTRODUCTION. . 
The subject of, the development of pottery industry was discussed 

with the Director of Industries and an outline of the scheme to develop 
the same was submitted to him in January.l938. 

The idea was to create small industrial units all over the Province 
. where snitable clays were available with a view to manufacture modem 
household utility glazed articles by modern methods and also to develop 
large scale industries in future in urban areas. 

To develop small industrial units on cottage industry basis, it ia 
essential that a suitable wood fired furnace be evolved which would give 
sufficient heat .to mature glazes which are used in manufacturing cheap 
glazed ware and which will at the same time be comparatively cheaper 
in fuel consumption than coal. 

The possibility of manufacturing white ware by power driven 
machinery on a commercial scale, if raw materials to manufacture them 
are available in the Province, was also to be considered. 

2. The following suggestions were put before the Director of 
Industries :-

(1) Geological survey of the areas where suitable clays are 
available, 

(2) General tests of the clays, 
(3) Analysis of the selected clays, 
(4) Manufacture of cheap glazed ware from the selected clays of the 

selected localities, 
· (5) Manufacture of white ware from the ra"!' materiala available 
from the selected places in the Bombay Province, 

(6) Evolving a suitable wood fired furnace for small scale and cottage 
industry, 

(7) Reports and details of the work done, 
(8) Recommendations. 

3. The Director of Industries sanctioned the scheme of investigations 
on 26th May 1938 on the following lines:-

(1) Survey of the areas in which suitable clays occur, investigations 
of the approximate quantities a;vailable and the drawing of samples for 
tests. · 
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(2} )[anufacture from the collected samples of clays of:-
(a) Cheap glazed household wares used in the Province which 

can be made by village potters, 
(b) Cups and saucers, plates, etc., in a power factory locatednear 

an urban area like the city of Bombay, _ -
(c) Coatings and estimates with detailed samples for the com-

mercial manufacture of (a) and (b) above. 1 • _ 

(3~ Experimental work in connection with the construction of 
. a wood fired furnace for the use of village potters. . . · . 

(4) Preparation of detailed estimates for:-
(a) Small central-factory for mixing and 'grinding frits and glaze 

mixes for the use of the village potters for t~ manufacture of 
cheaper qualities glazed pottery ware, 

(b) A factory in a:O: urban area like the city of Bombay for the 
manufacture of glazed ware such as cups, saucers and plates, etc. · 

4. The work was begun on 15th June 1938 at the factory of 
Messrs. Bombay Potteries and Tiles Ltd., situated at Mazagaon, 
Bombay.· · 

The Board of Directors of the Company kindly agreed to co-operate 
and provided the facilities to conduct experiments, to build up wood 
fired furnace in their premises and placed at the disposal of the Depart-
ment of Industries all their resourties and staff for the purpose. · 
.' The geologist was appointed on 1st October 1938 for the survey of 
selected clay beds and to ascertain the quantities of clays in the surveyed 
areas. 

The assistant chemist was appoi:O:ted on 1st October 1938 to analyse 
the selected clays. ' · · · · · . 

The analysis work of clay samples was done at the Royal Institute ·of 
Science. . · ' 

5. The raw materials required for manufacturing cheap glazed pottery 
ware and white ware are china clay, white plastic clay, fire clay, quartz, 
felspar and coloured laterite clays free from lime. 

PLACES VISITED. 

The _following districts and places were visited for the purpose of 
collectmg the samples of the abovementioned materials :-

Dlstdct. · Taluka. Place. Raw. material 

Panch Mahals .• Derol •• Rajpnr •• Fire clay. _ 
Do. 00 Do. • . llalati& Do. 0 0 

Do. .• Sant Road •• Natapnr 0 0 Qnartz. 
Do. Do. . . Toova. Road ••. Felspnr. 

Thana .. Bassein •• Gokhera •• Red clay. 
Do. 

0 •• Do. •• Achola Do. 
Do. Do. •• llhoida Do. 
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Dlstiict. . :raluka. Place.. Raw matmtal. 

llelgaum • • Jlelg&um •. Desur · . • • Fire cl&y •. 
Do. Do. . . Do. •• White clay. 
Do. Do. :··Khanapur • • Cb!na clay. 
Do. Do. . .• Gunji Do. 
Do. Do. • • Keerowlee Do. 
·Do. Do. • . Kapoli ·Do. 
Do. Do. • • Londa • • Moulding sand • 
Do •. Do. •• CastleRock •• White clay. 

·no. Do. , •• Ghatgoli • • Chioa clay. 
Do. Do. • • Patoli Do.· 
Do. Do • •• Sbivtban Do. 

. North Ka.Dara. .. Bonawar · . . Dha.reshwar •• Red clay • 
Do. Do. •• Nagre •• China cl&y. 
Do. Do; •• Kulkod Do. 

'Do. Do. • • Padkuli • , Yellow clay. 
Do. Do. .. Jalbali Do. 
Do. Do. , •• _ Kaur ' .. lll&ck clay. 
Do. Do. •• Haspatan •• Quartz. 

Ratnagiri .• Dapoli .. Jalgaon •• Red cl&y. 

·• 
SAMPLES COLLECTED. 

6. The samples of sUitable clays were collected on the spot after the 
·geological survey work was completed and fifo/-seven samples as 
.described in Appendix II (A) and shown in Appendix IV, Photo No. 1, 
were collected and brought to Bombay for tests. · 

The ·samples are tabulated below according to districts :--' 
Panch Mahala District · 8 
Thana. District :i5 
Belgaum District 21 
North Kanara District 8 
,Ratnagiri District · 5 

7. · The samples are tabulated further below to show the' types of 
-raw materials :--'- . 

China clay 17 
Whiteclay l 
Fireclay 6 
Redclay 18 
Yellow clay 4 
Black clay . 2 
Quartz 1 
Felspar 3 
Felspar and Quartz 1 

. Sand stone 3 
Moulding sand l 

; These samples were first of. all tested for lime and those containing 
lime were rejected. · · . 
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Trial tiles were made from clay samples to see their behaviour at. 
1080°0, Those found useful were taken for chemical analysis and samplea 
of articles were made. 

Results of tests taken are summarised in Appendix: II (A). 

STATE OF THE POTTERY INDUSTRY IN THE BOMBAY 
PROVINCE. -

8. In the year 1909 pottery department was opened at the Sir J. J. 
School of Art, Bombay, to carry out investigations on clays in the Bombay 
Province and to conduct experiments to find out the suitability· of the , 
clays for pottery manufacture. The department was provided with 
(1) a chemical laboratory, · (2) a physical laboratory with gas fired 
small experimental kilns, (3) a small unit of pottery machinery for 
demonstration and ( 4) coal fired furnaces to conduct the manufacture 
on semi-commercial scale. 

Students were admitted in the institution for training in pottery. 

One roofing tile factory at Khanapur was established in the year 1918 
through the efforts of this department and later on another factory at 
the same place was put up by another gentleman. ' 

A student trained up at the Sir J. J. School of Art was taken up by the 
Paisa Fund Glass Works at Talegaon and a pottery department was 
added to the institution which is now working on a factory scale . 

• 
In the year 1926 Government abolished this department and the 

Prpvince was deprived of its only institution where students used to get 
training and the people interested in the industry could get advice. 

In the year 1933 a public limited liability company was registered in 
Bombay for the purpose of manufacturing ceramic flooring tiles, glazed 
wall tiles, sanitary ware, eto. It took nearly three years before a small 
amount of capital just enough to put up the smallest unit of the factory 
was available. This company, the Bombay 'Potteries and Tiles Ltd., · 
began manufacturing on commercial scale in the year 1936. On account 
of lack of capital, the factory is handicapped in its operations and has to 
content itself to restricted productions. 

There are no other factories in the Province where any kind of modem 
pottery articles are manufactured. 

Though there is a number of building bricks factories in the Thana 
D~trict since many years, ther~ is not a single factory where building 
bncks of a proper tYPe and quality are manufactured which will satisfy 
the architects' specifications. 

In Ahmedabad also there is a number of factories which manufacture 
red building bricks but these products are also not to the mark. 
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A factory has been put up in· Ahmedabad,· recently to manufacture 
.drainage pipes. These are salt-glazed and it is 'a welcome addition to 
the industry. 

9. In short, at present, the following is the list of factories 
manufacturing various types of pottery :-

(1) Red Building Bricks-
(a) A number of factories at Kalyan in Thana District. 
(b) A ~umber of factories at Ahmedabad. 

(2) Roofing Tile factories-
Two factories at Khanapur. 

(3) Stone ware pipe factories-
At Ahmedabad. 

( 4) Pickle-jars factory-
The Paisa Fund Glass Works at Talegaon. 

(5) Pouery jactory-
The Bombay Potteries and Tiles Ltd., Bombay. 
The following articles are manufactured :-

(a) Ceramic flooring tiles of various colours such:as red, yellow, 
blue, grey, white and mosaic, · 

(b) Wall glazed tiles, white and coloured,' 
(c) Sanitary ware and its fittings:-

Indian W. C, Pan with trap. 
European type closets. 
Urinals-wall and corner. 
Wash basins. 
Sinks. 
White glazed channels and cups. 
Soap boxes and toilet paper box. 

(d) Acid proof tanks, mortars and pestles, 
(e) Cotton and silk mills porcelain requisites such as Pot eyes, 

Ball thread guides, Bobbins and acid proof white tiles, 
(f) Porcelain insulators of special shape and size, 
(g) Plumbago Crucibles. 

It will be seen from the above that the industry is almost a new one 
~d not at all developed. • 

There are no facilities in the Province where any investigations can be 
=rried out for the development of the industry. 

Thereisalsonorecord of work done on the clays of the Province 
.available to the public to create an interest in this nascent and 
in?-igenous industry. Practically the whole field is unexplored. 
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SCOPE FOR THE INDUSTRY IN THE PROVINCE. 

10. In the Province there are various mdustries in relation to which. 
.articles made from clays are used. The folloWing is the list of industries. 
showing the type of articles used :- · · 

Name o£Industey. 

(1) Building trade 

(2) Cotton Mills 

(3) Artificial Silk Mills 

( 4) Glass industry 

(5) Iron and Brass Casting 
furnaces. 

Name of articles used. 

(1) Red bricks. 
(2) Roofing tiles. 
(3) Salt-glazed drainage pipes. 
( 4) Ceramic flooring tiles. 
(5) White glazed tiles for 

bathrooms on walls. 
(6) Vitreous white non-slip tiles 

for floor of the bath rooms. 
(7) Sanitary fittings such as W. C. 

Pans, Urinals and Wash basins. 

(1) Fire bricks and· refracto~ies. 
for boilers. 

(2) Porcelain pot eyes and pegs 
for Bleaching department. 

(3) Ball thread guides for 
Spinning department. 

( 4) Acid proof tanks and tiles for 
Bleaching department. ' 

Porcelain thread guides of various. 
shapes and sizes. 

(1) Special refractories for 
. building the furnace. 

(2) Glass pots and muffles. 

(1) Cupola blocks for furnaces. 
(2) Plumbago cru?ibles. 
(3) Refractory crucibles. 

, (6) Electric Supply Companies . (1) Electric insulators. 

(2) Porcelain articles for electriC" 
fittings. 

All the above industries require articles made from clays in one form or· 
the other and most of their requirements are met with by imported 
articles. 

~t '!ill not be out of place to point out here that a large quantity of 
white ware such as cups, saucers, etc., ia imported every year into the
Bombay Province. The supply from other provinces in India is very 
meagre. 
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ll. The following is the table showing for the last five years ending 
1937-38 the value of different types of goods .imported into Bombay 
only:-. 

' 

' 1933-M 1934-35 1935-36 1935-37 1937-38 -
• 

' 
• Rs. Rs.- Rs . Rs. Rs. 

' 
Sanit&ry ware .. -2,67,486 3,13,561 2,83,757 3,50,145 3,64,602 

Other kinds .. . . 4,15,086 3,92,996 3,58,472 3,18,285 4,85,490 

. 
Porcelain Electrical .. 29,891 49,353 68,251 40,530 48,378 

--

Porcelain other than electrical 10,66,197 ll,61,213 8,89,660 7,93,970 12,53,41& 

Total .. 17,78,660 19,17,123 16,00,140 15,02,930 21,51,886 
• 

From the above figures it will be seen that there is an increase of nearly 
25 per cent. of imports in the year 1937-38. 

· The production in this Province of the above articles is not worth 
more than Rs. 60,000 per year .• - · 

The scope for development of the industry is, therefore, evident from 
the above table. 

RESOURCES IN RAW MATERIALS AND MEN. 

12. The raw materials required for the manufacture of pottery are 
china clay, white burning plastic clay, fire clay, quartz and felspar. These 
raw materials, except the fine quality of china clay occur in abundance 
in this Province. 

Only selected places in 'the Province were visited and samples of the 
raw materials were collected from them, and from the tests made, it has 
been fuund that aqtple raw materials are available and there is a 
probability of getting a better quality of china clay at one or two places 
if further investigations are made in those places which are recommended. 
There are many more places in the Province which are full of useful 
raw materials and these places should be geologically surveyed and the 
samples tested. 

There are hundreds of potters in the Province wh~ are bo~ craftsmen 
an? a little training in the use of modem machinery and methods will 
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make them adapt to the conditions. There are also many middle class 
trained mechanical and electrical engineers and fitters who can be usefully 
trained for the technical methods used in the pottery manufacture. 

It will not be out of place to mention here that mll!lY of the pottery 
factories in India are run by the students trained at the Pottery 
department of the Sir J. J. School of Art, Bombay.• If opportunity is 
given to the local talent, there will he no dearth of trained labour required 
to man the modern pottery factories. 

The scope of the present investigations was limited. It was .not 
possible to visit each and every place :where clays and other raw materials 
exist as the time was limited. The work had to be finished in six months 
and the results to be reported. 

However, the investigations made of the raw materials available at 
some of the places reveal the fact that suitable raw . materials are 
available in large quantities and pottery articles of various types can be 
manufactured of the quality as good as that of the articles which are 
imported from the foreign countries as can be seen from the photographs 
of the specimens made from the clays of the various districts 
(Appendix IV). 

WHERE THE INDUSTRY CAN BE ADVANTAGEOUSLY 
ESTABLISHED. 

13. From the results of the investigations mad~, it appears that small 
industrial units on the cottage industry basis may be established at the 
following places :-

(1) BASSEIN ~THANA DIS'l:RICT. 

To manufacture-

(a) Cheap red glazed ware such as tea pots, sugar basins, milk 
jugs, vases and garden pots and, · 

(b) Unglazed garden pots, Mangalore tiles, red facing bricks and 
terra cotta. _ · 

The quantity of suitable clay available at Bassein in Thana District 
is e_stimated. by ~he geologist in his report (Appendix I-4) at 65,000 tons. 
ThiS quant1ty IS more than enough to last foB a number of years. 
There are further similar deposits nearby to augment the supply of raw 
material if required in future. 

The q_uality of articles which are manufactured from this clay~ 
(Appendix IV Photographs Nos. 2, 3, 4) are quite good. 

As for th• cost of _manuf~ctur~ and the prospects for commercial 
?evelopm~t as a small mdustnal urut, the same have been given in detail 
m Appendix IIT-,2). 
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The wood fired furnace designed by the Industrial Engineer of the 
Department of Industries is quite suitable for burning the goods with 
wood fuel. This furnace is illustrated by photograph No. 21 under 
.Appendix IV. -

(2) DEROL IN PANCH MARAis DISTRICT. 

To manufacture-
(a) Fire bricks and fire clay, 

- (b) Pickle jars, mortars and pestles, and 
(c) Glazed tea pots, bowls, chutney pots, etc., "white and coloured, 

The part of the area of clay deposite suitable for the proposed 
manufacture has been surveyed and the approximate quantity !J.Vailable 

· is estimated at 60,600 tons. (Appendix I -1 ). 

The other raw material required is quartz 
Road. The quantity available is estimated 
(Appendix 1-3). 

available at Sant 
at 305,000 tons 

Felspar is also required and it is available at Toov.a Road. The 
geological survey work is n!lt done in detail but the approximate 
~uantity available is estimated at 75,000 top.s (Appendix 1-2). 

The ratio of the above three materials for the mixture is approximately 
·6 : 2· 5 : 1 · 5. There is an ample supply to last for years. 

The wood fuel is available in a large quantity as there is a forest 
nearby. 

The quality of articles produced from these materials is good 
, ·(Appendix IV, photo~aphs Nos. 5, 6, 7, 8, 9, 10, 11, 12 and 13). 

The cost· of manufacture and commercial prospects for a small 
industrial unit are worked out in detail [Appe:qdix 111--'-(3) and ( 4 )_]. 

(3) BELGAUM DISTRICT. 

To manufacture-
Cheap red glazed ware at Belgaum from clays at Desur and 

Khanapur. -

The clays at Desur are suitable for cheap glazed ware. The quantity 
.available is sufficient for a small industrial unit. The samples made are 
.also quite satisfactory (Appendix IV, photograph No. 14). 

The clay at Khanapur is being used for the manufacture of roofing 
tiles. It can be used for the cheap glazed pottery. 

The clay from Kapoli is also good for the cheap glazed ware as can be 
judged from samples of articles produced (Appendix IV, photograph 
No.15). 
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No separate estimates are prepared in this connection as they will.be 
sinillar to those made for Bassein clays in Thana District [Appendix: 
III (2) ]. . . . 

(4) NORTH K.ANARA DISTRICT. 

Utilisation of clays round about Honawar . 

. (1) A china clay refinery may be se~ up to produce refined china 
clay for-
( a) The use of pottery industry, 
(b) Sizing purposes in cotton mills, 
(c) Serving as a filler for paper industry. 

(2) The clay may be used for the manufacture of
(a) Red glazed ware, 
(b) Garden pots and kulljas, 
(c) Vitreous white articles. 

There is a number of clays of different varieties available round about. 
Honawar (Appendix I-7). A number of small industri:al units can 
be set up. There is a sufficient quantity of clay, quartz, felspar and 
fuel available. 

The china clay deposits near Honawar can be developed on scientific 
lines and there is a possibility of getting a good quality of china clay for 
white ware manufacture and for the use of cotton mills and papel' · 
manufacture. The present quality of .china clay available contains. · 
iron and the goods manufactured with this clay are of yellowish tint~ 
(Appendix IV, photograph No. 17). 

It is necessary, therefore, to have a china clay ftee from iron if it is to· 
be used for wL.ite ware. ' 

(5) RATNAGIRI DISTRICT. 

Clays from Jalgaon can be used-
(1) For the manufacture of roofing tiles, and 
(2) Cheap red glazed ware. 

The. clays f;om Ja~gaon hav? been geologically surveyed and the 
quanttty ava1lable 1s approxnnately estimated at 1 000 000 tons. 
(Appendix I-8). ' ' 

The samples made from this clay are very good (Appendix IV, photo
graph No. 16. 

The ~oofing tile fac~ry, if one be organised, will have to be on a large 
scale w~t~ proper eqmpment and machinery because it will have a strong 
competttion from i\Iangalore tile manufacturers. 
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The .cheap glazed ware manufacture can. be undertaken as a small 
industrial unit. 

(6) WRITE WARE FACTORY IN BOMBAY. 

Possibilities for a complete properly equipped factory to manufacture, 
cups and saucers, plates, etc., on a large scale. · 

Having investigated various raw materials available in the Bombay 
Province it may be stated that it is possible to manufacture white ware 
. on aJarge scale industry basis. , At present a good quality of china clay 
is not available ; it is, however, possible to get the same from some 

. of the places visited. •. Further investigations are, however, necessary 
to make ·sure of the quality and quantity available. In the meantime 
imported china clay will have to be used if snow white wares are to be 
manufactured. About 30 per cent. of china clay is bein,g used in the 
white ware manufacture. 

Samples were made by using a part of English china clay, a part of 
Honawar china clay and other Bombay Province materials and it has 
been found that the articles made are slightly creamish (Appendix IV, 
photograph No. 18). 

Articles made from English china clay and the other Bombay Province 
raw materials compare favourably in colour with those imported from 
foreign countries (Appendix IV, photograph No. 19). 

With regard to quality they are as good as any of the foreign make 
available in the market. 

A number ofarticles.has been made from the different clays collected 
from the Bombay Province and tl).ere is absolutely no doubt that white 
ware can be manufactured in Bombay (Appendix IV, photograph 
No. 20). 

As regards cost and commercial prospects of such a factory a detailed . · 
scheme has been given in Appendix III (5). This has been corroborated 
by British and German manufacturers of machinery with regard to its 
economic soundness as well as its being a commercial proposition. 

ON WHAT LINES ll."D BASIS THE INDUSTRY SHOULD BE 
ORGANISED. 

(1) CoTTAGE INDUSTR~. 

Production by village potters. 

14. It is necessary to give training to village potters fr~m the places 
where suitable clays ar!J available in the use.of modem methods and 
in the treatment of raw materials. This training can be given either 
in.. a pottery school or in a factory. As there is no ~stitution of the 
former type, some arrangement must be made in a factory where a batch 
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of four to six potters can be trained at a time in the art of manufacturing 
various kinds of pottery articles. A period of six months is considered 
quite enough for such a training. . ' 

When these potters are trained up, they are to be provided with the 
necessary equipment for a small unit on the cottage industry basis. 
They should manUfacture v'arious articles from the indigenous clays 
which will have been used by them during the period of their training 
at the factory. 

O:ne potter thus trained must manufacture one kind of pottery articles 
in a selected district; while the other one in another district must 
manufacture another variety. There will thus be no competition 
among them and the quantity produced should be just enough .to 
supply the needs of that particular district. 

The equipment to be provided for for such units has been specified 
[Appendix. IJI (2), (3) and (4)]. The cost of such equipment has to be 
borne by Government in the beginning and to be recovered in instalments. 
The sales of production of these units can be made locally and partly 
in any shops that Government may be organising for the sale of cottage 
industry products. 

The working capital required for such units can be made available 
in the shape of loans by the Department of Industries, Bombay. 

The detailed estimates for such typical units in selected districts are 
also attached. [Appendix III (2), (3) and (4).] 

By organising such units, a real foundation to develop the manufacture 
of pottery articles on cottage industry basis can be laid. In a few years, 
a nftmber of such units can be established to manufacture all kinds of 
pottery articles and an army of trained potters and craftsmen can be 
created. 

Provisio11 of wood fired furnace for village potters. 

15. There has been a general impression among workers that a high 
temperature cannot be obtained with wood fuel and it is necessary to use 
coal. Village industry cannot be developed economically if coal has to 
be used for firing the furnace. 

Thi~ problem has been throughly investigated by constructing a four 
~eet ~ameter .furnace wit~ suitable chimney. A number of experiments 
m firmg and m construct10n of the furnace has been made [Appendix 
II tB)]. The furnace was designed by the Industrial Engineer of the 
Department of Industries, Bombay, in consultation with the Pottery 
Expert (the writer). Pottery articles glazed and unglazed were fired 
from 108~°C to 1230°0 and t~e results obtained were quite satisfactory 
~ can be judged from the var10us photographs of articles manufactured 
gtven under Appendix IV. ' 

After making final alteration in the construction of the f~ace the 
temperature in the furnace from bottom to the top was obtained fairly 
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' uniform and the results obtained were quite satisfactory. The final plan 
of' the suitable furnace has been prepared by the Industrial Engineer 
[Appendix II (B)]. 

The cost of wood fuel has been found 25 per cent. cheaper than that of 
coal, and it is easier to obtain in the villages. The supply of wood fuel 
at the places recommended for the establishment of cottage industries 
has been plenty as these places are situated near forest areas. 

· Provision of peparetl materials for village poUers. 
16. To manufacture pottery articles by modem methods, it is 

necessary to provide the village potters finely ground materials and 
glazes. It will not pay to do these processes of grinding and making 
frits and glazes at each centre. Each will require a small quantity and 
the provision of machinery for grinding and frit furnaces will be 
expensive and will not be a commercial and economic proposition, 

A central factory in a city like Bombay may, therefore, be established 
whose function will be-

(1) To provide all mixing materials for bodies to the village potters 
to manufacture cheap unglazed and glazed pottery ware, 

\ . 
(2) To test the bodies and glazes for the use of village potters and 

teach them how to use them on commercial scale, 
(3) To train up the village potters to manufacture pottery articles 

by modem methods from indigenous clays obtained from their 
villages, · 

(4) To solve the difficulties which village potters come across U.the 
course of manufacture, and · 

(5) To supply glazes, colours and other necessities to village potters 
in order that they can carry on the manuacture without difficulty. 
A complete scheme for such a central factory is furnished in Appendix 

III (1). 
(2) FACTORY BASIS. 

17. A typicalscheme to manufacture white ware on mass production 
is attached [Appendix III (5) ]. Such a factory will employ about 500 
perso~ and will be an up-to-date mechanised factory. It will P'oduce 
goods as good as the imported articles and will _!ltand to competition in 
price. · 

SPECIFIC RECOMME:NJ)ATIONS. 

18. The present investigations having been completed, prove that 
pottery industry can be developed in this Province. It can also be made 

. commercially successful if a beginning is made in the right direction. 
To attain the above object the following recommendations are made. 

I. (A) VILLAGE-INDUSTRY. 

19. (1) To appoint an assistant chemist trained in pottery work on 
the permanent establishment. 
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The duties of the assistant chemist will be-
( a) To teach modern methods of glazed ware manufacture to the 

village potter, · 
(b) To take demonstration parties in each district for the purpose 

of showing the improved methods of manufacturing unglazed and 
cheapglazed ware, to demonstrate the use of improved type Qf potter's 

· wheel and to show the method of firing the new wood fired 
furnace, 

(c) To solve the difficulties which ate met with in the course of 
manufacture, 

(d) T~ construct wood fired furnace for the village potters and -
teach them the methods of firing, 

(e) To analyse clay's from the difierent places in the Province and 
conduct tests for their suitability of pottery' manufacture, · 

(f) To. train up village potters for a period of six months with a 
view to organise small scale village industries for manufacturing 
difierent types of pottery articles at various places in the Province. 
These potters during the training period will manufacture articles of 
pottery from the indigenous clays, and after the completion .. of the 
training, will begin to manufacture the same articles in their 
villages. 
(2) To 'provide the necessary' capital to the village potters to put ·up 

bhe small manufacturing units as outlined [Appendix III (2), (3) and (4)], 
and to advance loans to these small units for working qapital. · 

(~) To make arrallgllments for selling the products of these small 
units. ' 

I. (B) CENTRAL FACTORY. 

20. To establish the central factory in Bombay for supply' of ground 
and prepared materials to village units as outlined in the scheme 
[Appendix III (1) ]. 

If the proposal to establish a central factory as outlined is considered 
at the ~oment ~ot po~~le, arrangements can be made with the Bombay' 
Pottenes and Ttles Lnruted to carry out all the functions as detailed in 
the scheme. 

The Bombay Potteries and Tiles Linllted are fully' equipped to carry 
out th~ work. They' have co-operated with the Department of 
Industrtes, Bombay, to carry out these investigations and it is expected 
that they will accord their full co-operation in ~ture. 

II. LARGE SCALE ~ACTCRE. 

21. The samples of oups, saucers, t~ pots, sugar basins, milk jugs, 
plates, etc., made from the local matenals are as good as those imported 
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nom Japan in quality' but slightly cream in shade as the china. clay 
.aV'a.ila.ble at the moment is not as 'white as required. When the mixture 
-of foreign china. clay is made along with other materials, the 
.samples made are as white as the colour of the imported articles. 

It is necessary to manufacture white ware on mass produotion basis 
for a. businesslike commercial proposition. It also requires a large 
.amount of capital to the extent of Rs. 10 lakhs for an economic unit as 
-outlined in the scheme in Appendix III (5). 

It is difficult to get this capital for a new industry and, therefore, for 
a demonstration purpose it is suggested that a subsidy and a loan to the 
extent of Rs. 10,000 may be giV'en to the Bombay Potteries and Tiles 
Limited to buy necessary equipment and machinery required to manu
facture cups, saucers and plates. They should be asked to manufacture 
·these articles on a commercial scale along with their usual produotion. 
· Steps may be taken to. promote the· manufacture of crockery ware 
on a large scale as proposed, after seeing the results obtained by the 
Bombay Potteries and Tiles Limited by getting the industrialists and 
financiers of Bombay to be interested in the industry. It will giV'e 
-employment to some 500 persons and the import to the extent of Ra. 7! 
lakhs per year will be lessened. · 

III. FURTHER INVESTIGATIONS. 

22. · Although the surV'ey and :teats made show conclusively that 
. .adequate raw materials are available in the Province for a successful 
pottery industry' the time allowed was not suflicient to survey al! the 
known resources of clay. It is suggested that in due course a further 
geological survey be carried out covering raw ·materials for pottery 
-industry and specially coverip,g the china clay deposits and felspar 
-deposits found at Ghatgoli in the Belgaum District, and in the Panch 
Mahala District, respectively, in 9rder to find out the extent and quality' · 
.available at greater depth. The raw materials when found must also 
.be tested and tried out by actual manufacture of various articles. · 

IV. CoNSULTANT. 

23. Finally, it is advisable to have a. consulting expert in pottery· 
industry on an honorarium basis who will ~elp the Department of . 
Industries in all the activities in pottery industry with technical advice. 

Bombay, 3rd January 1940. 
C. P. SHAH~ 

Pottery Expert. 
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APPENDIX L 

1. GEOLOGICAL INVESTIGATION ON CLAY DEPOSITS IN RAJPUR 
(PINGLl) AND BALATIA MOUZAS IN DISTRICT PANCH MAHALS, 

BOMBAY PROVINCE. 

I. J:B:rBODUOTION. 

I left Bombay on 12th October with Mr. C. P. Shah and arrived at Dcrcl in Panch 
llfuha.ls District the next morning. With him I visited the clay deposits in Rajpur 
{Pingli) and Ba.latia. a.rea.s near Derol R. S., Quartz rook near Sa.nt Road R. S. and 
Felspathic reeks near Toova R. S. in Panch Mahala District on 13th, 14th and loth 
October 1938 respectively. After consulta.tibn with :Mr. Shah I commenced my work 
in those plaees on 17th October and finished geological traverse work and pit work there 
on 3rd November 1938. Mr. Shah and myself jointly' collected five bags of sample clay 
from the pits in Rajpur (Pingli), two from Ba.latia. and two from Toova areas and sent 
them for proper tests in the factory of Bomba.y Potteries & Tiles JJtd. and returned to 
Bombay on 6th November 1938. 

2. OBSERVATIONS. 

Some people of the locality worked on a few outcrops only of clay beds in Ra.jpur 
(Pingli) area, which were shown to me. After proper geological traverse work and pit 
work I traced the clay beds about 2,000 feet and found out that the thickness of a big 
clay bed, free from lime, is 10 feet. There is a good cart road running from Derol 
railway station to the clay deposit, but a river, called Kuwaoh, has to be crm~sed to 
reach there. 

3. GEOLOGY 'mr THE AREAS CLOSE TO PINGLI 'ANn BALATIA MOUZAS, 

In the areas round about Pingli and Balatia Mouzas no plastic clay of good quality 
and free from lime is observed. Coarse or fine grained white yellowish or pinkish 
sandstone with occasional thin layers of reddish or brownish clay and a heavy overburden 
of recent alluvium containing a large percentage of lime is noticed all round. By the 
percolation of lime water through the different layers of the thin clay beds, they are 

, mnde unfit for pottery purposes. 

4. PBOSJ>ECTING IN THE AREA IN PINGLI AND BALATIA 1\lOUZAS, WHERE CLAY 
' DEPOSITS OCOUB. 

After proper prospecting operations, several clay beds are detected in Pingli and Balatia 
areas with intervening deposits of sandstone, either coarse or fine-grained and heavy 
overburden in some places of surface soil containing lime in large quantity. Due to 
water action the surface soil in most part of the clay bed areas is denuded forming a net 
work of oha.nnels. The sandstone beds being less denuded are exposed on higher leVels. 
So the surface of the country is a very undulated one. The lime of the surface soil by 
water action enters into the bedding planes of the olay deposits here also and makes the 
upper 2 or 3 feet of the clay unfit for pottery manufacture. Of all the clay beds here, the 
main one is a fine-grained greyish plastic clay deposit, the lower ten feet of which is freo 
from lime and theupperthreefeet or so is a mixture of lime and clay. This big cla.y bed 
has been tra.oeda.bout 2,000 feet from Kuwach river to Pit No. 7 with two faults breaking 
it into three distinct parts. The strike of the cla.y bed is north·westerly from Kuwach 
river, near its crossing with the Balatia-Satamna cart road ; then the clay after having 
twice faulted, broken and highly bent runs at last almost in a northerly direction ( uick 
Map). This thick big clay bed is well shown in trial pits No.1 in Balatia area and Nos. 8, 
3 and 7 in Pingli area. Though the clay bed is highly crushed and contorted due to 
faulting and earth movement, the general dip of the clay is very low, though in some 
placesdipupto53°isobserved. Ofthetwosa.idfa.ults, the eastern one runs N. 35° E-
S. 35° W and the western one runs N. 4W E--8. W W. 

Pinkish coarse grained sandstone overlies the main big clay bed, as is well shown in 
the faulted zone. Above this pinkish sandstone pinkish plastic clay is observed. Four 
and a ha.lffeet of it towards the bottom is free from lime, though it is a bout 6 feet thick. 
This pinkish clay runs abnost parallel to the above big clay deposit. 

The main clay bed of 10 feet thick, stated above, overlies white sandstone, which again 
overlies brownish fine-grained sandstone. Though this brown sandstone looks like 

• <Clay: it contains a large percentage of silica and it is more or less mi1ed with lime. 
In the above cla.y bed areas, the main cla.y bed is almost free from iron, Only in 

a very few places in the clay iron stains are observed. 
Beaides the above clay deposits other clay beds of 1 to 3 feet thinckneas are noticed 

in Pit No. 1. These are small pocket deposita and do not rnn more than 50 feet. So 
they are not available in a large quantity. · 
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The major portion of the big cla.y deposit, stated above lies in South· Western portioD. 
of pjngli Mouza. and a minor part lies in Eala.tia. Mouza. 

Jnst south and eoat of plot No. 1001, which lies to the south· western corner of Pingli , 
Mouza and also to tho south of plot No. 1002, which is just east of Plot No. 1001, several 
trial pits were sunk. Ten of which are in Pingli and one in -Ba.la.tia. Mouza.. The trial 
Pits Nos. 7, 5 and 3 (Pingli) which lie near tho western border of plot No. 1002 and 
trial pit No.8 (Pingli) and Pit No.1 (Balatia) jilst south of tho same plot No. 1002, show 
that the big clay bed of 10 feet thickness mentioned above passes through those pits and 
after having faulted in two places, as shown in Plot I, it runs to the northern bank of 
Kuwach river, where aga.in the same type of cla.y appears. The trial Pit No. 9 exposes 
4'·6' of reddish clay which ruos ahnost parallel to the above big clay bed., The trial 
Pits Nos. 2 and 4 are dug on brownish sha.ly sandstone of about 10 feet thickness 
overlying brownish hard sandstone. 

Tho general dip of the above clay deposits being low and the overburden ·surfa.ce soil 
in most plaees being denuded by water action, the above clay beds can be worked 
essily. · 

5. QUALITY OE' THE CLAY AND ITS USE FOR PO'rrERY MANUFACTURE. 

The ola.y which contains lime and iron even in small quantity is considered unfit foli 
pottery manufacture. Hence the upper 2 or 3 feet of the clay deposits in Pingli and 
Bala.ti& areas, which contain more or less percentage of lime should not be taken. The 
lower 10 feet of the big greyish plastic clay doposit&nd tho lower 4' ·6' of the reddish 
pln.stio olo.y bed are free from ~e. Seven samples of the above clay beds were collected 
by Mr. C. P. Sh.o.h and sent to Bombay Potteries and Tiles Ltd. for chemical analysis 

. and other tests 
1 
for pottery manufacture. 

6. FIELD NoTEs. 

(a) In Pingli ares, district Panch Mahals. 

Traverse along KhurM from. its mouth near the junction of Balatia-Satamna cart road 
and Kuwach river. 

Observation11. 

(1) Exposure near the junction _and at the mouth of Khurhi of greyish and brownish 
sandstone containing a lo.rge percentage of lime. Highly contorted. · 

(2) Exposure of white soft sandstone, containing lime, on the side of the Khurhi 
which forms the southern boundary of Pingli Mouza. ' 

(3) Exposure on the side of the Khurhi, highly contorted greyish and whitish 
aandstono. No definite dip is indicated. 

( 4) Exposure of highly contorted white soft sandstone on tho side of the 
Khurhi. · · 

(5) Exposure of brownish sandstone containing lime. No dolinite dip. 
(6) Greyis:o sandstone is exposed along path almost free from lime. Dip 17° to 

N.5. W. 

(7) E~po!""" of highly con~rted brownish sandstone along path. No definite dip is 
mdioated. close to this place there is a fault, running N. 35° E--S. 3..5o w. 

(S) Exposure of white sandstone on the side of the Khurhi. Highly crushed and 
contorted. 

(9) Exposure of white sandstone on the bed of the Khurhi. Dip 64° toN. so•w. 
(10) Expo~ of reddish and greyish highly contorted sandstone on the side of the 

Khurhi. 

(11) ~it~ sandst-one is exposed. Highly contorted. Massive. No definite dip is 
• mdicated. 

' 
Traverse round the pita in Pi11flli area. 

Ob1ervations. 

(12) Exposure .in Khurhi of white sandstone deposit. No definite dip. A fault ruos, 
near thiS place, S. 42" W-N. 42• E. 



23 

(13) Expo811%o of white sandstone. No dofiDite dip is indicated. Highly · 
contorted. 

(14) Hero tho exposure of sandstone of observations (13) ends and tho exposure of 
brownish clay deposit begins. Almost free from limo. Highly ornshod. 

(15) Exposure of tho aamo brownish olay of observations (14) above continuos. 
(16) Expo811%oin l'it No.4 ofthoaamo kind of brownish o'lay dOJ)osit as in observations 

(15). It is almost free from lime. . 

(17) Exposure of tho aamo kind of brownish and greyish o'lay of observations (16) 
ends here and towards the east and along the northern side of the Khurhi white 
sandstone begins .. The clay bods are highly ornshod and orumpled. Below 
the first 2 feet of tho olay bed, the clay is almost free from lime. · 

Trav~rse in Pingli Mouza a;nu K1twach river. 

Observations. 

(18) Exposure on Kuwaoh river of white coarse groinod grit with round pebbles of 
white, red and pink quartz. Massive. 

(19) Seventy.four feet exposure of white maasive sandstone on Kuwach river. 
No definite dip is indicated .. Upper portion (about 3 feet) contains lime and 
the lower portion (about 5 feet) exposed is almost free from it. 

{20) Exposure on Kuwa.ch river of black and· brownish ma.ssive sandstone with 
a. large quantity of lime, near the junction of Bal&ti&-Sa;ta~a cart road. 
Thirty-four feet of it is .exposed along the river. No definite dip is indicated. 

Travuse m Pingli area along the ®y deposi,.. 

ObBertJalionB. 

(21) Exposure of brownish clay with lime, highly crushed and contorte,d on 
· the northern side of Khurhi. 

(22) Expo811%o of white sandstone and the above brownish clay bed ends here. N<> 
dip is indioa.ted. 

(23) Expo811%e of white massive sandstone with lime overlying the greyish clay deposits 
in l'it No. 3. 

(24) Exposure of brownish ornshed olay deposits with a 'large quantity of limo on the 
side of the Khurhi. 

(25) Exposure of white and 'Pinkish sandstone underlying hard white massive 
sandstone. No dip. . ' (26) Exposure of soft greyish and white sandstone underlying white sandstone. No 
definite dip II. indicated. 

(27) Exposure in Khurhi of white soft sandstone, overlying the clay deposit of Pit 
No. I_. Dip 42" toN. 72"E. ' • 

(28) In l'it No. 3, exposure of white sandstone. DiJ1 53° to S. 85"E. 

Traverse round the trial ~lB in Pingli area. 

ObservatiOM. 

(29) General dip of clay in l'it No. 7 is 9° to S. 3°E. Highly erushod. It underlies 
white sandstone, which is massive. 

(30~ Small exposure, in water course of greyish clay underlying white sandstone 
whioh contains a. la.rge percentage of lime. 

(31) Greyish clay deposit in l'it No. 3. It overlies white sandstone and underlies 
surface soil containing a large percentage of lime. So the upper 2 feet or so 
of tha clay deposit is mixed with lime. ·', 

(32) Exposure of brownish clayey sandstone of l'it No. 2. Highly crnshod and 
mixed with limo. Only 3 feet in tho middle of tho deposit is almost free from 
·lime: 

(33) Exposure in Khurhi of white massive sandstone. No definite di is 
indicated. p 
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(34) Exposure in Khurhi, near the tri-junction of Pingli, Balati& and Kb&ndoli 
Mouzas of white Dl88sive soft sandstone without ·lime. No definite dip. 

(36) Exposure of reddish sandy c~y oVerlying white sandstone. No dip. Highly 
crushed. It contains lime in a large quantity and it underlies brownish ola.y 
with a high percentage of lime. 

(36) Exposure in Pit No. 8 of greyish plastic clay. Highly· crushed. 
(37) Exposure of greyish plastic clay in Pit No. 1. Highly crushed. The formation 

of the clay bed here is lenticular. 
(38) Exposure of reddish &andy olay with lime overlying white sandstone which 

overlies clay of Pit No. 8 . 

. ' 
Traverse along K uwach river from the jundion of Balatia-Satamna cart read 

to Rajpur vilblge. 

ObserfXZ.tion&. 

(39) Exposure of greyish and pinkish clay below white sandstone of observations 
· (19). No definite dip is indicated. 

(40) Exposure on the bed ofKuwaoh river pinkish sandstone overlying pinkish sandy 
. shales. No definite dip. 

(41) Exposure on the northern bank of Kuwach river of pinkish sandstone mixed 
with white sandstone. Massive, no definite dip is indicated. 

(42)' Exposure on the northern bank of the river of brownish cla.y, about 2 feet Wide 
free from lime . 

. (43) Exposure of white sandstone mixed with gr~yish sandstone. Massive. 

(b) Records of trial pita in Pingli area. 

Pit No.1. 

Greyish plastic clay (free from 
lime) . . . . 2'-9• 

'Vhite and grey sandstone . . 4:'-2"' 
Greyish plastic clay (free from 

lime) . . 0'-9"' 
Greyish and white sandstone.. '1'-7"' 

Pit No.2. 

Brownish shaly sandstone 
(with lime) •• 

Brownish shaly sandstone 
(without lime) •• 

Brownish shaly sandstone 
(with lime) 

Deep brown shaly sandstone 
(without lime) · •. 

Deep brown shaly sandstone 
(with lime) .. 

Brownish hard sandstone 
.. 

Pit No.3. 

9'-3~ 

3'-6"' 

1'-6"' 

2'-9"' 

10'-3"' 

Surface soil . . . . 6'.:..0"' 
Soft greyish clsy (with lime) • . 3'-s• 
Greyish plastic clsy (free from 

lime) • . 10'-Q"' 
White sandstone (with lime) o•-s• 

20'-2"' 

Pit No.4. 

Brownish shaly sandstone 
(with lime) · 2'-8" 

Brownish sb.a.ly sandstone 
(without lime) • • 4'-8" 

Pit No.6. 

Surface soil (mixed · with 
lime) • • • • 

Soft Greyish clay (with lime), 
(as in Pit No. 3).. • • 

Pit No.6. 

Surface soil .. 
White hard aandstone 
Soft pinkish sandstone 
Pinkish shaly aandstone (free 

from lime) •• 
White sandstone .. 

6'-6"' 

0'-6' 

5'-Q" 

1'-10"' 
1'-6"' 
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Pil No.9. Pit No.7. 

.Surface soil 0'-10* Surface soil 0'-2' 
·Greyish plastic clay 

lime) 
(with Pinkish clay (more or less 

11'-Q"' sandy) 4'-6' 
(as in Pit No. 3). 

4'-8' 
11'-10"' 

Pil No.10. 
Pil No.8. 

Surface soil 0'-2• 
.Surface soil . . . . 2'-4"' 
·Greyish plastic clay (free fro'm 

Mixed greyish · and pinkish 
shaly sandstone · 2'-0' 

White sandstone . . 0' -a• lime) 3'-6" 
(as in Pit No. 3) 

5'-1011 

· (c) In Balatia area. 

Traverse along K uwach river in Balatia M ouza from the junction of 
Balalia-Salamna carl road. 

Observati01Z8. 
(1) Exposure of soft white sandstone on the northern bank of Kuwach river near 

its junction with Balatia ca.rt road. Local people take soft white sandstone 
from here. . The number of the plot, in which this exposure lies is 35 of Ba.Ia.ti& 
Mouza and it belongs to lnamdar Himatlal Pmnaank&r Jani of Kalol. 

(2) Exposure of hard white and pinkish sandstone on Kuwach• river. Dip 42° to 
· N. 88°W. 

(3) Exposure of brownish highly crushed brownish clayey sandstone containing 
a large quantity of lime on the bank of the river Kuwach. · 

(4) Exposure of grit on the southern ba.nk of Kuwach river, containing a large 
percentage of lime. Dip 15° :to 838° E. This exposure is 230 feet east of the 

· tri.junotion of Kanatia, Kbandoli and :Bala.tia. Mouza.s. 
(5) Exposure Kuwach river of white coarse massive soft sandstone, quarried by 

the people of the locality. It is exposed 88 feet along the river, and it extends 
in Bala.tia. Mouza. up to its northern boundary line and then it extends further 
up in Pingli area. 

(6) Exposure on the northern batik of Kuwaeh river of hard coarse sandstone. Dip 
42° to N. 88° W. It contains a large percentage of lime. 

(d) Reeords of Trial pit in Balatia ares (mesaurements on Northern wall). 

Pil No.1 • 

. Surface aoil 

·Greyish plaatio olay (free from lime) 

(e) Records of Trial pit in Toova area (measurements on Western wall). 

Pil No.1 • 

• Surfaoe aoil 

.Felspsthic rock 

8'-()* 

8'-2"' 

3'-()* 

5'-()* 

8'-()* 



26 

7. APPBO:X::OU.TB VoLUME AND ToNNAGE oF GBEYISK PLASTic CLAY DEl"OSIT 
(10 nET Tmox) IN RA.n>un (PINGLI) AJ<D BALATIA Mouus IN .AREA PBOSPECTBD. 

In RajjYU.r (Ping!i area). 

(250' X 120' X 10') = 300,000 cubic feet=15,000 tons at 5 tons per 100 cubic feet. 

( SO' X 120' X 10') = 96,000 

(500' X 120' X 101 = 600,000 
" 

" 

= 4,800 

=30,000 
" 
" 

49,800 tons. 

In Balatia area. 

" " 
" " 

(ISO' X 120' X 10') = 216,000 cubic feet = 10,800 tons at 5 tons per 100 cubic feet. 

Total . . 60,600 tons. 

Say 60,000 tons, approximately. 
(Sixty thouasnd tons only). 

8. Al.>PROXDIATB CosT OF R..usma AND TRANsPORT OF ~ CLAY OF Paos:PEOTED 
' R.AJPUB (PrNGLI) AND BALATIA. AREAS, DISTRICT P Al<CR :M.m.!.LS. 

The wages of coolies are generally 6 anna.s per head per day and the distance ofthe
ola.y deposit from Derol Ra.ilway Station is about4miles by cart roe.d and Derol Railway 
Station is 276 miles from Bombay Central Station. 

Henoe, approximate cost of raising the clay 

Approximate cost of transport from clay deposit to Bomhay 
Central-

Rs. a. p. 
Carting 5 0 0 per ton. 

Rai!W&y freight by goods train 10 3 0 .. .. 
15 3 0 .. .. 

Rs. a. p; 
1 0 Operton. 

say, 15 0 0 per ton. 

Total 16 0 0 ,, ,. 

(Rupees sixteen per ton). 

Morl:avalue-

Preoentmarketvalue of fire clay f. o. r. Bombay is Rs. 20 toRs. 30 pe~ ton. 



MAP SHOWING CLilY DEPOSIT IN 

RAJPUR (PINGLI)& B/IL/IT//1 

MOUZ.4S 

DIS.~ P/INCH M-4H/1L5 
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2. GEOLOGICAL INVESTIGATION ON FELSPAR ROCK IN TOOVA 
AREA, DISTRICT PANCH MAHALS, BOMBAY PROVINCE. 

1. !NTBODUCTION. 

In the course of my survey work for cla.y beds in Raj pur and· Ba.Ia.tia areas near Derol 
in district Panch Mahala, I spent only a. few da.7s in doing geological investigation on 
felspathic rock in Toova. area. in the same district m the months of October and November 
1938. After making preliminary survey work and pit work in Toova area. I collected 
2 samples with Mr. C. P. Shah of fehipathic rock from that place and sent them to 
:Bombay Potteries and Tiles Ltd. for proper tests and examinations. 

2. 0COURBENOE. 

Somnath Tenifle lies about half a mile off from Toova Station. Close to that temple 
there are sever& hot springs, which are saline in taste and a smell of sulphur is also 
detected in the water. On the bed ofKhari river, which flows close by the above temple, 
there a.re several good exposures of granite-rock. A large exposure of the same granite 
rock is also observed in the field, lying waste, situated to the South of the a&id river. 
There rons a good cart road from Toova Station to Somna.th Temple. But Kha.ri river 
has to be crossed to reach the granite rocks on the ot~er side of it. 

3. PROSFECTING IN TOOV A AREA FOB FELSP n. 

(22° 54': 73° 39'). 

A large number of exposures of granite rock, with inclusions of pegmatite veins is 
noticed along the ba.nka and the bed of Khari river from Somnath Temple Ghat to 
Toova railway bridge. The granite rook contains pink orthoclase felspar, white qua.rta 
and mica; this orthoclase felspa.r occurs in a large percentage and quartz and mica 
in a small quantity. The crystals of orthoclnse felspars are generally small in size on 
the surface due to decomposition. The same type of orthoclase felspar is also observed 
in the granite in the waste land stated above and it extends over a vast area. AQout 
1,000 ft. long and 900 ft. wide granite rock bas beeo traced in the above waste land. 
Average width is about 500ft. A detailed work in future and sinking of trial pits and 
boreholes in a large number are required in this area. to find out its actual extent and 
the undecomposed. portion of the granite rock. Big crystals of felspar were excavated 
under my supervision from a pit on granite rock and a bag full of them was sent 
to Bomhay Potteries & Tiles Ltd. in the presence of Mr. C. P. Shah for proper 
tests. This goes tq prove that there may be an undecomposed granite rock 
close by. 

Besides the above pink granite rock, I find good exposures of hornb,ende granite 
containing a large percentage of felspar with quartz, hornblende and other 
minerals, close to this area.. The presence of hornblende in the hornblende granite 
makes it unfit for pottery purposes, as hornblende contains iron besides other 
minerals. 

Taking 1,000 ft. length and average 500 ft. width and 3 ft. thickness of the fei•F .. 
deposit, we get the volume 1,500,000 cubic ft. which is 76,000 tons approximately at 
100 cubic ft. =5 tons. · 

4. QUALITY OF THE FELSPA.TBIC RoCK AND. ITS USE I'OB Por.rEBY 
MANUFACTURE. 

As the felspathic rock in this area lies below the surface so~ the former is found more
or less decomposed. Big crystals of orthoclase felspars of the rock are broken along 

·their lines of cleavages and formed small crystals. The surface soil contains a large
percentage of lime in some places. So by percolation of water from the surfa.ce to the
rock underneath, the lime passes and settles into the bedding plane of the felspatbio 
rock. Thereby the upper 2 or 3 ft. of it, is made unlit for pottery purpoaes. lri apitt> 
of the above fact, I find that the lower 3 or 4 ft. of it is free from lime and big crystala 
of felspa.rs are obtained from the rock in a large number. Further geological prospecting 
operations ma.y reveal some more places where big crystals of pure big orthocJas .. 

f elsps.rs may be found. · 



s. .Al'PROXDIATE FELSP AB RESERVE m PRt>SPECTED Toov A .ABBA. 

In waijte land South-west of Som.na.th Temple, in Tool'& area.-75,000 tons, approxi· 
mately. (Seventy·five thousand tons only). 

6. FIELD NoTES. 

In Toova Area, district Panch J\Ia.hals. 

·General traverse round about Somnath Temple, South-West of Toova Railway Station. 

Observaticms • 

• (1) Several hot springs are observed near the Somna.th Temple and also on the bed of 
the na.la., called K.hari river. The water of the springs is saline in taste and it 
seems to contain sulphur. 

,(2) Exposureofgra.niterockonthebed of the Khari river, S 40° W of S<?m.nath 
Temple. The rook consists of pink orthoclase felspar in a. large quant1ty and 
a small percentage of white quartz and muscovite mica.. The strike of the rock 
is N 75° E--8 75° W at this point. 

•(3) 48 feet N. W. of observations (2) above' exposure of m_a.ssive granite rock wi~h 
orthoclase felspar, quartz and mica on the bed of the nver. Felspar appears m 
Ja.rge percentage in the rock . 

. (4) Exposure in a small water course S 40° W of observations (2} a:bove of 
the same type of granitic rook with bigger crystals of pink orthoclase..., . 
felspars. 

·(5) Exposure of black saline silt just above observations (2). It lies just below 
recent alluvium. 

,(6) Poor exposure in a small water course, S 52°W of observations {4) above, of the 
same type of granitic rock. But the crystals of pink felspars are smaller in size 
on the surface. 

·(i) El..-posure in Khari river of massive granite rock with big crystals of pinkish 
orthoclase felspar with small crystals of mica. and quartz. 

Traverse along Khari River. 

ObservatWR8 . 

.(S) Good exposure of granite rook on the bank of Kha.ri river containing white 
quartz, pinkish orthoclase felspar and mica. The crystals of felspar are of 
small size. 

•(0) C'...ood e"'-posure on the bank of K.hari river of massive pinkish granite rock con:
taining white quartz, pinkish felspa.r and a small quantity of mica. Some big 

' crystals of felspar are found here. No definite dip is indicated. Felspa.r is 
contained in the rook in a. large quantity. 

~10) Good exposure of massive hornblende ~nite consisting of white plagioclase 
felspar, quartz, hornblende and other mmerals on the bed of Khari river near 
Railway bridge. 

Traverse along a water course, 11ear railway line. 

ObservatioM. 

·(11) Exposure in a watercourse of pinkish massive granite rook containing pinksh 
orthoclase felspar in a large quantity, 

{12) Good ':xposure in the we:tercourse ofma.ssive hornblende granite containing white 
pla.gtoolase felspa.r, white quartz, black hornblende besides other minerals. 

Pinkish big and small crystals of orthoclase felspar also appear in a few pl&ces o~ 
the above rook. 

{13) E~sure in t~e watercourse of massive-hornblende granite of the type mentioned 
m observations (12) above . 

.(14) Exposure in a watercourse of massive decomposed pinkish granite rock containing 
a large percentage of orthoclase fels_pa.r. 
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7. CosT ow RAISING AND TBA.NsPOBT oP THll FBLSPATBIO RooK. Oi' PnosPECTBD• 
ToovA. ABBA, DISTBicr PANCH Mauu.s, 

Wages of coolies 6 anna.s per d&y per head. 

The distance from the pla.ce of occurrence to Toova station is 1 j; miles and fmm Toov8l 
Railway ~tation to :Bombay Central ia 298 mil ... 

Cost of raising 

Cost of transport

Carting, 

Railway freight 

Marlret Val,._ 

Rs. 1·8·0 per ton. 

Rs. 10·8·0 per ton 
(by goods 
train). 

Total 

Rs. a. p. 
1 0 0 

12 0 0 

13 0 0 per 'ton· 
(approximately)~ 

Present market value offelspar f. o. r.Jlombay is Rs. 18 per ton. 
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3. GEOLOGICAL INVESTIGATION ON QUARTZ ROCK IN SANT ROAD 
AREA, DISTRICT PANCH MAHAIJS, BOMBAY PROVINCE. 

- }, !NTBODUOT101'!', 

. I devoted a few deys in the month of October and November 1938 in doing geological 
investigations on quartz rock during the course of my survey work for clay bedsi n 
Rajpur and Bal&ti& are&s near ,Derol in district Panch Mabals. The above quartz 
rook was observed in Sa.nt Road area, about 2i miles north of Sant Road station, on 
severa.l quartz reefs running almost N 3° E-8 3° W. These reefs cross the main mortar 
Toad between 28th and 29th mile post from Santrampur. It is a good mortar 
roe.d through which the quartz rock can be easily transported from the ·place of 
occurrence to the Sant Road Railway Station (B. B. & C. I. Rly.) in district Panch 
Mab&ls. 

2. OootmRENOB. 

(22° 49': 73° 51'). 

The above quartz reefs, on both sides of Santrampur Road, close to Nata. pur village, 
occur in reefs and Small veins. Some of those reefs have been traced more tha.n a mile. 
There are also minor quartz veins joining them in irregular lines. On the above quartz 
l"eefs I find qua.rtz oappings in a large number on some pa.rts of them. Of these quartz 
-cappings, fourteen are much bigger .in size and others are minor ones. 

3. Pso.,EOTING IN SANT RoAD .ABBA FOR Qu.mTZ RooK. 

. Molten magma of silicon dioxide in a. pure sts.te came out of the 'fissures of the earth 
and formed veins and reefs of pure white quartz from a few inches to several feet in 
thickness. The country rock of the area is phyllite and it is highly crushed and crumpled 
.at the pla.ces where it is crossed by quartz reefs and veins. The reefs are from 2 to 8 feet 
wide and some of them run more than a mile. These quartz reefs are white, massive, 
hard and compa.ot. Bard coarse or fine grained sandstones are formed on both sides 
of the quartz reefs. The quartz cappings which are observed on some parts of the 
quartz reefs, were formed by the ftow of molten magma. of quartz body. Due to 
. Wel\thering these quartz cappings in later years broke on the top and small bloob:s or 
nodules of quartz scattered all round the place. So we ~d that quartz rooks in small 
pebbles or large blocks are scattered all round the place. So we find tha.t quartz rocks 
in small pebbles or large blocks are scattered over the surface soil in large area in this 
locality. The above cappings are found in some pla.ces 45 feet deep and about 200 feet 
·wide lying over quartz reefs of about 8 feet thickness. There are also oappings of small . 
size and depth resting on quartz veins, 4 to 8 feet thick. The quartz veins and reefs 
run to a very great depth. To prove the actual depth of the rook in quartz reefs 
blasting by dynamites and deep underground mining for a considerable period are 
required. However, the pure white quartz rock' qf the above cappings only are very 
large in quantity. 

4. QUALITY AND USES 0]1 THB. QU.ABTZ ROCK. 

The above quartz rock is pure white in colour, though red stains on the surface only 
are observed due to weathering. It contains pure silicon dioxide to a very large extent. 
To grind this rock is a difficult task, as it is very hard. It m&y be·. tested whether 
this quartz rook mixed with requisite proportion of clay be useful for pottery 
manufacture. 

5. FIELD NOTES. 

Sant Road Are&, District Panch Mah&ls. 

Pravem along Bantrampur Road; 1Wrlh of Nauvpur Village. 

Ob•.....U.-..... 

(1) Exposure of greyish phyllite on the main road cutting. Dip 36" to N 82" W. 
(2) Exposure on the road cutting of phyllite, highly crushed and contorted at the 

junction of the exposure of quartzite on the main road. 
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(3) Exposure of greyish very hord massive ,quartzite with capping of white-
quartz. 

(4) Exposures on the read cutting of phyllite. Dip 42' to N. 88'W. 

(5) Exposure of greyish hord massive quartzite. 

(6) Exposure on the cutting of phyllite. Highly contorted. 
(7) Exposure of quartzite. Massive. Greyish in colour. Highly crushed and 

orompled. 

(8) In o.notber road cutting on Santrampur Road, exposure of white massive
quartz. 

(9) Exposure of phyllite in the road cutting. Highly contorted. 

Traver.se round quartz ree.fs near Santrampur Road, North of :t.tatapur village. 

Observation&. 

(10) Exposure of a capping of quartz rock above a quartz vein. The quartz is. 
pure and white in colour. Slightly weathered and stained red on the· 
surface. 

(lOA) to (23) Exposure of a capping of quartz reck above e. quartz vein. Th~> 
quartz is pure and white in colour. Slightly weathered and stained red 
on the surface~ 

The above exposures are. of the same nature and pure and white -in colour as in 
Observation (10) above. All the above cappings are close together and are situated 
on both sides of Santrampur Rdad. • 

' 
In Se.nt Road area. 

Traverse along a small water course from a bridge on Santrampur Road (.Ambli 8 mile 
p08t) to Natopur villag..,...(Orossing some of the quartz ru/8). 

Obse7'1JClti0718. 

(24) E"Posure in the water course of greyish phyllite. Highly crushed and contorted 
No definite dip is indicated. Near the surface it is mixed with hard sandstone, 
being close to a quartz reef. 

(25) Exposure of highly oruahed greyish phyllite on the water·course. No definite 
dip is indicated. 

(26) Exposure of white quartz vein (3 feet wide), massive. It runs N3°E-S3°W. 

(27) Exposure of greyish sa.ndstone, massive in the water course. No dip. 

(28) Exposure of hord greyish sandstone with a capping of quartz reck on it. Phyllite 
is turned here (metamorphosed) into hard sandstone. 

(29) Exposure of thin white quartz vein (2 feet wide), passing through the above 
sandstone of observations 28. 

(30) Exposure of hard greyish phyllite. Highly contorted. No definite' dip is 
indicated. 

(31) Exposure of white q~artz vein (4 feet wide) running N3"E-S3'W, through the 
country rock phyllite. , 

(32) Exposure on the ~mall water-course, of phyllite highly crushed and 
crumpled. 

(33) Exposure of thin quartz vein (2 foot wide), running N 5'E-S 5'W. It turns the 
country rock phyllite into a hard sandstone on its both sides. 

(34:) Exposure of quartz vein, 50 feet N-20°W of Nata pur village on the bund of 
a. field. It is 6 feet wide and runs N3°E-S3°W. ' 

N .B.-The above quartz veins !ere troced close to the 29th mile stone on road 
(from Santrn.mpur) from observations 13, i.._e., more than a mile. 
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6. APPBOx.mA.TB VOLUME AND TONNAGE OB MAIN QUARTZ CUPINGS ON Qt7ABTZ 
BEEJ!'S IN SANT RoAD, NEAR NATuus VILLAGE, DisTBIOT PANCH MA.H.ALS. 

Quartz Capping C. • . (60' X 240' X 36') 518,400 Cu. ft. 

.. .. c, .• (60' X 180' X 30') 324,000 .. .. 

.. .. c, •• (120' X 180' X 45') 972,000 .. .. 

.. " C' •• (252' X 90' X 36') 816,480 .. .. 

.. .. .c. (90' X 60' X 30') 162,000 " .. 
.. " 

c, (90' X 60' X 28') 151,200 " " .. " 
c, (30' X 60' X 30') 54,000 " .. 

.. .. c, (24' X 60' X 30') 43,200 .. .. 

.. .. c, (42' X 60' X 36') 90,7~0 .. .. 
• .. .. c,. •• (150' X 9' X 15') 20,250 .. .. 

.. .. Cu • • (24' X 36' X 15') 12,960 
" " 

" •• c. • •• (150' X 24' X 24') 86,400 " " .. " 
c,. . • (24' X 120' X 15') 43,200 " " 

" .. cu . .- •• (12' X 60' X 12') 8,640 " .. 
Total •• 3,303,450 

" .. 
= 165,172 tons at 5 tons 

per 100 Cu.ft. 
Say, 165,000 tons, approximately. 

14 Quartz reefs-
14 X (5,000' X 20' X 2') = 2,800,000 Cu. ft. = 140,000 tons at 5 tons per 100 cu. ft. 

Total305,000 tons, approximately. 

7 • Al"l"BOXI!IIATE COS1! 011' lUI SING AND TRANSPORT 0"8 'l'BE QUARTZ BOOK OJ!' 
l"BOSl"Eqt'ED 8ANT ROAD AnEA DISTBICT p ANOH M.AJLus TO :SOJOAY. 

The distance between Sant Road Station and the place of occurrence of quartz rock is 
2i milee and between Bombay Central and Sant Road Station is 302 miles. Blasting is 
required to take out tbe rook. ·· 

Approximate cost of raising (including cost 
of blasting) • . ; • • • 

Carting 
Railway freight (By goods train) 

.·.Approxinlate cost of transport to 
Bombay 

Markel V alm-

Ra. a. P• 
2 0 0 

10 8 0 

12 8 0 

Total •• 

Ra. a. p. 

3 0 0 

per ton. 
, lll 

,. , 

12 8 0 

15 8 0 

l'resont Market value of Quartz rock f.o.r. Bomllay is Rs. 11 por ton • 
.,O,I Bk Qb 2-3 

per ton. 

., , 

, ,. 
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4. GEOLOGICAL INVESTIGATION ON CLAY DEPOSITS IN AND ABOUT 
GOKHERA MOUZA, NEAR BASSEIN ROAD STATION, DISTRICT THANA, 

BOMBAY PROVINCE . 

. }. INTRODUCTION. 

I visited the clay deposit in Gokhem mouza. on 9th November 1938, and returned 
to Bombay on the same day to make arrangements for prospecting operations in 
the said mouza.. On 12th November I left Bombay and arrived Bassein Road 
the samo morning. After preliminary arrangements I· started traverse work and 
pit work on Gokhera olay deposit on 13th and finished geological operations on 
24th November 1938. Forty-six bags of sample of clay weighing about 2 tone 
were collected by me as directed by Mr. C. P. :Shah, and I sent them to Bombay 
Potteries & Tiles Ltd. for proper tests on 22nd November 1938. Returned to Bombay 
on 24th November ev~ning. 

2. GEOLOGY Oll' THE ABEAB BOUND GoKHEBA MouzA. ' 

(I) Gokhera.-On ranges Of hillocks or dungries, lying just to the eastern portion of 
Gokhera mouza, I find laterite deposit which forms the main body of the hillocks, under· 
lying white and pinkish coarse grained sandstone. More than 6 £eet of such laterite deposit 
are noticed in the excavations on the hillocks and these deposits are used as mulTilln 
for road metalling. Below this laterite bed I observed more than 7 feet of soft mixed 
yellow and reddish clay beds. In some places on hillocks, north of Gokhem mouza, hard 
white and pinkish sandstones are exposed with underlying laterite bed. 

In the area south-west of Gokhera mouza there is no hillock. It is a low country 
covered with black plastic clay on which sea water is carried, collected and salt is prepared 
under Government supervision. So the lime content of this black plastic clay is high, 
as the sea water percolated through.it to a great depth. 

(II) NaJa Sopara.-Tbere is an isolated hill, about half a mile North-west of NaJa 
Sopa.ra Railway Station and it is mainly composed of greyish and· yellowish coarse 
grained sandstone. To the north-western side of this hill, there is a good deposit of white 
plastic china clay free from lime. The land belongs to the Railway Board. They dug 
out, by their contractors, a large quantity of clay about 15 years back. Now that clay 
bed lies under water of about 5 feet deep and some portion of the clay runs below 
the hill. So if prospecting operations are required to be done in this area for tho 
white china clay, then water is to be pumped out or the hill is to be blasted to expose 
tho clay bed lying below. 

(iU)' Achola.-There is also a good deposit of yellowish clay on a hill in Achola. mouza 
about li miles 860° W ofNala. Sopara. Railway ~tation. This deposit is well exposed 
on "the cutting of the hill, more than 20 feet high on both sides of the path runs across it. 
About 150 feet wide yellow clay, almost free from lime, is observed along tho said path 
lying at stoep angle below hard greyish sandstone and granite rock about 300 feet wide 
above pinkish sandstone which forms the main ridge of the hill running Nas• W-S3SO E. 
So good yellow clay is available here in large quantity and it forms the major portion 
which is about a milo in length, of the hill running to a great dista.nco. Thorough am! 
detailed geological operations including tria.l pits, are required to estimate its actual 
extent. In a well of about 20 feet deep on the eastern slope of the above hill, the said 
yellow clay is observed all along from top to bottom. The overburden of the surface 
soil is about 3 feet on the average. So the yellow clay can be easily dug out and 
transported to No.la Soparo. Railway Station, which is about a milo and a half off from 
the deposit. The approximatevolumeoftheyellowclayfrcofrom limo in the prospected 
Acholaarea is about 45,000,000 Cu. ft. taking 5,000 ft. length (150' +300') or 450 feet 
width and 20 feet thickness which makes the tonnage 2,250,000 at 5 tons per 100 cu. ft. 

3. PROS:PROTING li'OB CLAY DnosiTs IN GOKBEBA M.ouzA. 

The clay deposits that arc observed in Gokhera mouza. are of five kin~ 
(l) Soft yellowish clay. 
(2) Hard deep yellow clay. 
(3) Soft reddish clay. 
(4) Black plastio clay. 
(5) Brownish clay. 

>lO·I Bk Qb 2-3a 



36 

(1i Soft yellowish plastic c:lay.-This is found in.the middle of Gokbe~ mouza on both 
aides of the main mortar road. The average thickness oftbe depos1t 18 4l feet and 1t 
extends over a wide are&. About 1,000 feeto_fithas been tra.~ed in a low valley, jus~ ea~t 
of a low billoek, North·east of Gokbera Vlllage. The mam bulk of the clay lies m 
Government land in Plot No. 113 of Gokhera. mouza; other portion lies in private lands 
adjacent to it. By sinking trial pits on both sides of the above hillock, which is 
composed of coarse grained white and pinkish sandsto~e, ~ find that there are .two 
diatinot beds of yellow clay. The clay on the eastern Bide IS more pure and unmiXed 
with reddish clay than·that on the western aide of the dungri. Both the clay beds are 
plastic and soft. This yellow clay is very soft and lies only 3 feet to 4 feet below the 
surface soil. Hence it can be taken out easily. 

In Bboida. area. poor exposures of yellow cla.y are observed south of Bhoida village. 
It does not seem to extend fa.r and large quantity of this clay is not avail_a.ble from 
this place. . 

(2) Hard deep yellow c!ay.-The beds of this clay were observed in Gokbera Mouza 
in sevora.l places. The best portion of it lies just under the soft yellowish plastic clay 
near the main road. The deep yellow clay is so bard that it is very difficult to toke out 
even by pickaxes. For deep under ground mining, blasting is required on this clay bed. 
It is about 5 feet thick and is found in the above Government, land in plot No. 113 in 
two distinct places on both sides of the hill. One is detected near main road in 
a cutting, South.east of the above hillock and the other in Pit No. 6 on the opposite 
side of it. Both the deposits extend over a wide area. General dip of the clay is 36° to 
N68°E. . 

(3) Soft reddi•h c:lay.-Tbis is observed on hillocks lying on the eeatern portion of 
Gokhem mouza. Good deposits of such clay are observed in Bhoida area near main 
mortar road. Trial pit was dug on this clay bed. The reddish clay of 4 feet thickness 
underlies reddish and pinkish sandstone and overlies mixed ye1lowish and reddish clay, 
about seven feet of which is detected in the above trial pit. 

(4) Black plastic clay.-This is observed in the fields South·west of Gokhera monza. 
Aa sea. water covers this cla.y every year during rainy season, it contains salt. 

(5) Br011111i•h c:lay.-This is found in most of tho places, above the yellow clay 
deposits, and contains lime in a high percenta.ge. So this clay is not good for pottery 
manufacture. 

4:. UsEs Ol' CLAY DEPOsrrs IN GoKlfERA MouzA. 

The yellow ola.y is t&ken out from a few out crops in some places in Gokhera mouza by 
local people and some of them prepared red tiles out of this clay. The yellow clay, 
when ~urnt, b~omes red. Aft~propertosts o~the cla.ys, which are sent by me to Bombay 
Potteraes & Tile~ Ltd. from di~erent places m Gokhera. mouza., their qua1ities and uses 
may be ascertained, The quality of the olay, especially the bard deep yellow type, 
seems to be good. 

5. .A!>PBOXWATE VOLUl:lE A..lfD ToNNAGE Ol' CLAY REsERvE ~IN GoKRERA MouzA 
IN AREA :PROSPECTED. 

Soft Clay.-In Government Land-460' X "330' x 4i' = 6,83,100 Cu.ft. = 34,155 tons 
. at 5 tons per 100 Cu. ft. 

In pr:vat.e land-360' X 330' X 4!' = 5,34,600 Cu. ft. = 26,730 tons 
· at 5 tons per 100 Cu. ft. 

Hard Olay.-In Government 

Do. 

Total 60,885 tons. 

Land-180' X 100' X 5!' = 90,000 Cu. ft. less already 
excavated and taken out SO 000 Cu. ft. 
(approximately) = 10,000 Cu. ft. = 500 tons 
at 5 tons per 100 Cu. ft. 

200' X 115' X 5' = 1.15,000 Cu. ft.= 5,750 tons 
at 5 tons per 100 Cu. ft. . 

Total. 

<?rand tots! (60,885+6,250)=67 ,135 tons. 

6,250 tons. 

Say, 65,000 tons, approximately. 
(SU.ty-five thousand tons.) 
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6. FlEr.ri NOTES. 

(a) In Gokhem area (Near Bassoin Road), district Tha.na. 

Traverse near tl1e clay deposit in Gokhera area. 

Observations. · 

,(1) Good exposure ofsoft yellowish clay deposit in o.n cxca.vationnear the main road 
· of Gokhom village. 

(2) Exposure in the above excavation of soft yellowish ola.y free from lime, about 
3 feet below the surfaee. No definite dip is indicated. .._: 

(3) Exposure in a dungri of g;,oyish and yellowish sandstone. Massive. No definite 
dip. 

(4} Good exposure, on the ridge of a dungri, of white and pinkish sandstone. 
Massive. 

(5) Exposure of pinkish coarse grained sandstone on the above dungri. Massive. 
No definite dip is indicated. 

(6} Exposure of soft yellowish clay in an excavation at the foot of the above 
dungri. The upper portion of tho olay is a mixture of pinkish and yellowish 
clay. 

(7) Exposure in an excavation on the other side of the main road of soft yellowish 
clay, like that of observation (I} ~bove. . 

(8) Exposure on a path SE. of observation (1) of greyish and yellowish sandstone. 
No definite dip is indicated. ' 

(9) Exposure of mixture of yellowish and pinkish clay on path. No definite 
dip. 

(10) Exppsure on path of greenish sandstone. Massive, .. coarse grained. 

(11) Exposure on a dungri of pinkish and white sandstone. Massive, coarse grained. 
No definite dip is indicated. 

Traverse akmg the Dungriea in plot No. 113 in Ghokhera Mouza, 

Observatioi&8 . 
• 

(12) Exposure of fine grained yellow sandstone near the path at the foot of the dungrl 
in plot No. 113. Highly crushed. No definite dip is indicated. 

(13) Exposure of white and pinkish coarse grained sandstone on the dungri. 
Massive. 

(14) Exposure of fine grained yellow sandstone on the western slope of the dungri. 
Highly crushed. 

(15) Exposure in another dungri of coarse grained pinkish sandstone. Massive. No 
definite dip. · · · 

(16) Exposure on tho above dungri of coarse grained pinkish sandstone. No definite 
dip is indicated. 

Trafi<>'Be N>Und ~ dungriu in Plol No. 113. 

Ob&ervali<>-M. 

(17) Poor exposure of coarse grained pinkish sandstone on path. Massive. 

(18) Exposure on path of coarse grained 11188sive white and pinkish aandstone. No 
definite dip is indicated. 

(19) ExpostUe of fine-grained yellowish clay on path, highly crushed. No dip. 



(~0) Good exposure of yellowish fine-grained clay on wcs'tern bank of a small tank. 
More than '1 feet of yellowish plastic clay is exposed close by. 

(21) Good exposure in an excavation of soft yellow plastic clay, 2'-6"' below the 
sutfacc soil. 

(22) Poor cxposuro on path of fine grained yellow clay. No definite dip is indicated. 

(23) Poor cxpoBUI'C on path of pinkish sandstone. 'No definite dip is indicated. 

Traverse in Gokliera Jfouza. 

Ob3ervationB. 

(24) Exposure on path of very soft reddish laterite mixed with yellowish sandstone. 

(25) Exposure on path of yellowish sandstone. Massive, fine grained. No definite dip 
is indicated. 

(26) Exposure on dungri of coarse grained massive white and greyish sandstone. 

(27) Exposure on path NW ofTalao, close to Temple, of massive white coarse grained 
sandstone. No definite dip. 

(28) Exposure on path, SE of o. Talao of Gokbera. of yellowish and pinkish coarse 
grained sandstone. No definite dip is indicated. · 

(29) Exposure of greyish fine grained sandstone, ncar a dungri, north of Gokhera. 
village. Massive. 

(30) Exposure of fine grained pinkish sandstone on a low dungri. No definite dip. 
:Massive. 

(31) Exposure of greyish sandstone on the south westem slope of the hillock, north· 
oast of Gokhera village. · 

(32) Exposure of coarse grained pinkish sonchtone. Highly crushed. No definite 
dip is indicated. 

(33) Exposuro of hard yellow clay at the edge of a field. Highly crushed. 

(34) Poor exposure of aoft yellowish clay at tho edge of a field. 

(35) Exposure on dungri, south of Deosthan, of yellowish hard sandstone in the 
midst of white and pinkish coarse grained sandstone. Massive. No dip is 
indicated. 

Travtr6t Round Gokhera M ouza. 

Ob6ervali01!4, 

(A) On the ranges of hillocks or dungries, lyin·g on the eastern border ofGokhera Mouza 
both. north a~d south of Gokhe~ ~ain mortar road, good exposures of s?ft 
latente dopos1ts (about 6 feet thtok lD some places) below pinkish and reddlBh 
stmdstone, are observed in many excavations near the road. Whole of the said 
ranges of hillocks is composed of these rooks. These laterite beds are used as 
murrum for road metalling in this areu.. Below this laterite deposit I find soft 
yellowish sandstone in some places. 

(B) In passing along tho road bsyond the eastern boundary of Gokhem Mouza, 
1 find same sort of laterite bed, as in observation (A) above, in the Wall 
Mouza also. 

(C) On.the aouth-w~tem side ofGokhera.Mouza up to the Bassein Road Sta.tion, which 
lB about 2 miles o!f, no exposure of rock is observed. \Vbole of the field, in that 
area is covered Wlth black plastic soil, on which sea water is collected and salt is 
p~pared unde~ Government supervision. This black plastic clay contains 
a large quant•ty of salt. 
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(b) Records of Trial pita in Gokhera Mouza (In Baaaein Area). 
Pit No.1. Pit No.4. 

Surface soil 3'-0"' Surface soil 1'-4. 
Yellowish soft plastic clay 5'-3" Mixed -yellowish and reddish 
Soft yellowish sandstone 1'-0"' sandstone r-s· 

Yellowish clay (more or less 
sandy) 3'-0"' 

10'-{)" Yellowish sandstone 2'-o· 

8'-Q' 
Pit No.2. Pit No.6. 

Surface soil 4'-0"' Surface soil 1'-10' 
Mixed yellowish and reddish Yellowish soft plastic clay 5'-6' 

clay .. 5'-10" Soft yellowish sandstone 0'-4 • 
Yellowish clay ' .. 1'-6' 

7'-8. 

11'-4" Pit No.6. 

Pit No.3. Surface soil 2'-7' 
Deep yellowish hard clay 2'-8. 

Surface soil 1'-4"' 
Soft mixed yellowish and 5'-3' 

reddish clay •• 3'-0' Pit No.7. Yellowish plastic clay 1'-6' 
Soft yellowish sandstone 0'-11* Surface soil 1'-10"' 

Mixed yellowish and reddish 
plastic clay 2'-0"' 

6'-9"' 
s'-Io· 

7. .ArPBOXDIATB COST OF RAISING AND TB.AN8POBT 01' TRB ABOVB CLAY 01' 
Paost>EOTBD GoK.BEBA MouzA, DisTBIC'l' TKANA TO BoMBAY. 

The distu.nce from cla.y deposit to Bassein Road is 3 miles and Bassein Road Railway 
Station is 30 miles from Bombay Central Station. Wages of coolies Re. 0·8·0 per head 
per day. -

Approximate coat of raising 
Approximate cost of transport

Carting 
Railway freight (by goods train) 

Market val,.._ 

Ra. 
.. 1 0 per ton. 

.. 2 0 u 

.. 4 8 u 

6 8 , 

.. .. 

.. 
Total .. 7 8., '., 

(approximately). 

Present market value of yellow or red clay is Ra. 8 per ton f. o. r. Bombay. 
8. AlTB.o:DMATE COST/OJ' RAISING AND T!LANSPOBT OJ' CLAY IN PBOBPJ:O'l'J:D 

AoBoLA. A.llli:A., DISTBIO'l' TBA.NA. 

The wages of coolies are about annas 8 per day and the distance of Nala Sopara 
Railway Station from clay deposit is li miles and from Bombay Centre! is 32 miles. 

Raising cost of the yellow clay 
Railway Carting from clay deposit to Nala Sopara 

Station (including loading and unloading) 
Railway freight by goods train from Nala Sopere 

Railway Station to Bombay Centre! 

Rs. a. 
I 0 per ton. 

28,, 

4 8 , .. 

Market.,.Z,.._ 

Total . . 8 0 , , 
(approximately). 

(Rupees eight per ton) 

• hesent market value of yellow clay f. o. r. Bombay is Ra. 8 per ton. 
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5. GEOLOGICAL INVESTIGATION ON CLAY AND SANDSTONE DEPOSITS 
IN BELGAUMDISTRICT, BOMBAY PROVINCE • 

• 
(General Survey Work.) 

1. INTRouuCTioN. 
I left Bombay on 27th November 1938 and went to Karad with Mr. C. P. Shah and 

met Mr. S. P. Ogalo ofOgalo Glass Works Ltd. thoro. After discuBBion it was settled that 
weshouldvisitmainly Khana.pur, Gunji,Kapoli, Londa and Castle Rook areas in Belgaum 
District and a few more that Would b8 found necessary to see on the way. So we all left 
Karad and arrived Belgaum by train on 28th morning and made a long tour in Belgaum 
District for four days from 28th November to 1st December 1938. The important 
deposits, we visited in Belga.um District, of sandstone and cla.,Y beds were as .follows :-

(I)· SandBtoM (15°43': 74°31').-At Desnr, nesr Kasan Talao. (Mesn Magnetic 
Declination 1°45' west in 1928.) 

(2) White Olay Depo•it (15°43' : 74°30').-Near Public Works Department Stores, 
close to Desur village. . · 

(3) /SandBioM and Quartz (15°42': 74°31').-Between 6th and 7th mile stone from 
Khanapur, close to Khanapur-Belgaum morta.r road. 

(4) White Clay Deposit (15°37': 74°31').-0n the bank of Malapra.va river south· 
east of K.hanapur Bridge. 

(5) White Clay Deposit (15°32': 74°31').-East of Gnnji village. 

(6) White Clay Deposit (15°30': 74°28').-North-west of Keerowlee village. 

(7) White Clay Deposit (15°29~: 74°34').-West of Kapol\.village. 

(8) Moulding Sand Dep08ils (15°27': 74°32' and 15°27': 74°33').-0n either sides 
of Londa Station (M. S. M. Railway). . 

(9) SandBtoM Depo.!it (15°28': 74°29').--south-east of Moeeshst village. 

(10) Wl1ite Clay Deposit (15°23': 74°17').-0n the hill west of Castle Rook Station. 

2. GEOLOGY OJ!' TBlll AJJOVE PLACES IN BELGAUM DISTRICT. 

(I) Desur (15°43': 74°31').-Felspathic rock of bedded structure formed by subsequent 
metamorphism of the disintegrated granite rook is well exposed in a no.la close to Kasan 
Talao, quarter of a mile south-east of Desur village. It contains a high percentage of 
silica. Sample is taken by Mr. C. P. Shah of Bombay Potteries and Tiles Ltd., Bombay, 
for tests and analysis. 

Desur (15°43': 74°30').-Noor Public Works Department Stores, close to Dosur village, 
there is a clay deposit which is being Worked by one Mr. Deshpande. He states that the 
clay melts at 1,100°0 and it is being used in the glass factory at Ogalewadi , The clay is 
white and non-plastic. Sample is taken by Mr. C. P. Shah for tests and analysis. . 

The above deposits of felspathic rock and clay are only half a mile by good road from 
Desur Station. . 

(II) Khanapur (15.42': 74°31').-Hard white saudotone deposit between 6th and 7th 
mile stone from Kha.napur, near Khanapur~Belgaum mortar road, contains a high 
percentage of silica. Being closely associated with granite rock, the above sandstone 
is not pure. It is mixed with other minerals in small quantity. Sample of the rock is 
taken for analysis and tests by Mr. C. P. Shah. Analysis of the rock will reveal whether 
it contains iron. For glass manufacture the rock should be iron free. Thia sandston" 
deposit is not· big enough for a large scale industry. A small quartz vein, about 3 feet 
thick, is ob3erved. near the above sa.ndstone deposit. Desur Railway Station is only 
two miles off from the above deposit of sandstone. 

Khanapur (15°37': 74°31').-0n the bank of Malaprl.va riv~r, cJose to and south·eut 
of K.hanapur bridge, white clay deposit is observed. It is very much contaminated with 
yellow clay deposit, which contains iron. Moreover the quantity of the white clay is 
very poor. The yellow clay, which ia available in large quantity here, .seems to be good 
lor making roofing tiles. The yellow clay nesr Khanapur village is being need in Pioneer 
Clay Tile Factory and Naik's Tile Factory of Khanapur for mAking red raofiDg tiles. 



Kbanapur (15'41': 74'31').-0n tho bank . of na~, west ~f Garlgunji, wh!te 
clay deposit is observed. It is formed by the dts~ntegrat1on of gra.~ute ro~k and conta.ms 
a low percentage of clay. It is non-plastic and lB more or less mixed w1th yelloW' ~a.y, 
which conto.ins iron. 

(IU) Gunjl (15'32': 74'31'),-White clay deposit.s arc observed in"1lala and cuttings 
OORt of Gunji village. They arc also formed b~ the disin~gratio~ of ~ranite rock and 
have obtained its slight plasticity from tho Jatcr1to clay miXed W'1th 1t and from the 
docomposcd fo1spar it contains. The white cla.y of this pln.ce is about 4'-6" thick, as 
observed in a pit dug near tho nala, and a bout 1,000 feet long and 200 feet wide ~eposit 
hns boon traced in that place only. Further towards the north about half a mlio ofi, 
another deposit is observed covering a Wide area., near the said .nata. Small. P?c~et 
deposit of white clay is also observed along the nalo. up to another b1g nala where 1t JOIDS, 

The fine grained white micaceous clay of the above deposit lies beloW' 6 feet of coarse 
white sandstone. This clay is practically non-plastic and more or less mixed with yellow 
laterite clay. Sample is taken by Mr. Shah for test. Tho above clay deposit is only 
350 feet en.st of Khanapur-Gunji main mortar road and is &bout a. milo from .. Gu~ji 
Station (M. S. M. Railway) connected by good road. Tho overburden of tho GnnJI white 
clay is 10 foot on the o.verogo. 

(lv) Keerowlee (15'30': 74'28').-0n tho west of Keorowlee village which is 3 miles 
from Gunji by cart road, there is a high granite hill running to a great dista.nde and a 
river coming down that hill passes by tho said village. Tho portion of the granite rook, 
which is disintegratod, is washed by water action to a great distance. So we find vast 
deposit of sand and disintegrated fclspathic rock, which in some places forms wltite non· 
pln.atio clay, all along tho no. Ia ncar tho foot of the hill. Laterite beds are also noticed on 
tho banks of tho tmla in some places and the portion of tho white clay which underlies 
tho o.bovo laterite bod is more plastic. Trial pits were dug on both plastic and non
plastic clay beds near tho no.lo. and about 5 feet of the clay deposits have been traced. 
l?urther proving operations by bore-holes up to 40 feet or 50 feet depth are necessary in 
this aroo. The average overburden of the clay is 20 feet. Sample of the clays has been 
taken by Mr. Shah for testa. The plastic clay has been traced 1.500 feet along nala. ' 

(v) Kapoll (15'20': 74°34').-Kapoli vi!luge stands on laterite bod which is almost 
surrounded by reserve forest. Pandri river is situated to tho south-east of the village 
and it llo\\'8 south. westerly through the low land of Kapoli Mouza. Tho lands both to 
the north-West and south-east o.ro higher in level the farther we go away from tho river. 
So the no.laa coming out of those high levels flow south-easterly and north-westerly from 
those lands. Granite rocks are observed in many parts of the above reserve forest and 
the clay bods of Ko.poli formed by tho disintegration of the granite rock are noticed along 
tho above nalaa. Those clay bods which are nearer to the granite rock are coarser than 
those farther off and also tho upper portions of them are coarser than the bottom ones. 
This is duo to the fact that finer particles of sand or felspar of the granite rock go farther 
and deeper than tho coa.I"Bor ones. Tho decomposed felspar forms tho clay. Moreover 
tho portions of tho clay below laterite bed are more plastic than those which do not 
underlie it, but tho laterite contaminates the clay underlying it with red and yellow iron 
stains through percolation of water to a great depth. It has been ascertained that 
plastic whit.c clay exists mainly along the banks of the nalaa both to the north-west and 
south of Ko.poll village in o.bundo.nco and to a great depth. White clay beds of poor 
ox~cnt ~la\~o also boon traced nlong other nalaa to the east and south-east of the village. 
Tr1al. p1ts have bce1~ sunk both ~~rough tho beds of disintegrated granite rook and the 
later1to bed. Tho ptts through d1smtcgra.ted granite rock go to provo the clay beds.., less 
conta.minatod by iron. Under the laterite bed, north-west of K.a.poli viUago 2' -6"" band 
ofwhi~ clay, wi~h slig~t yoUow stain, o.nd in area. south of the village 5 feet band of white 
clay, shghtly m1xed Wlth yollO\v clay but more plastic a.nd finer in grains than above 
have been detecte~. Sn.mpl~ of tho above clays have been collected by Mr. C. P. Shah 
of Bombny Pottcrtos and Tiles Ltd. for tests. If the yellow stain of the iron can be 
removed from tho clay by leviga.tion, then the above clay may be used for a large scale 
pottery ma.n~fact_ure. ~ut there is a great doubt about it. Details of report on Kn.poli 
Mouza. are g1von m Section 6 of my report. ( l'ick pp. 45-50). 

(vi) Londa pso27'.: 74°32' and 1~<>27': 74°33').-Fino moulding sand deposits are 
obscrvud .on mth.cr s1dc o~ J ... onda Ra.tlway Station. Tho finc1• sand deposita are on tho 
wester!' stdo, wluch arc ~mog W~rkod ~y co~tra.etors and a.ro supplied to tho factories for 
moulding purposes. Th1s sand ts avatlablo w a large quantity at this place, as it eXtends 
?vera very Wtde ~~a to the w_es~ of Londa. Station. Tho colour of tho sand is yelloW and 
~t seems to contam uon. ~ tt 18 not useful for glass manufacture. Aa this sand deposit 
!s very close to Londo. Stat,cn (M.S. M. Railway) the transport cost by cart to the station 
Is very ,Io~ • Moreover the overburden of tho deposit is only 2 or 3 feet of surface soil. 
Hence 1t 11 very ensy to work out.. 



(vll) Moeeshet (15° 28': 74' 29').-Bouth.ea.st of Moeeshet village lies a good deposit 
of ~bite coarse gmined sandstone, which forms a high land near a field. This sandstone 
conta.ina a high percentage of silica and is good for gle.ss manufacture if it contains no 
iron• Of course, yellowish sandstono,.which contains iron, is observed in some parts of 
the above white sandstone deposit. The yelloW sandstone portion of tho rock may bo 
left out easily by proper mining operations. A deta.iJed traverse work and pit work aro 
necessary to find out its actual extent. This deposit is only half a mile west of Londa
Gunji main mortar rood, and three miles froiD Londo. Station. There is .a cart road 
connecting the deposit to the above main road. A sample of the above so.ndstone ho.s 
been token by Mr. C. P. Shah for testo and amlysis. . 

(VIII) Castle Rock (15' 23': 74' 17').-White pipe clay deposit is observed about 
I! miles west of Castle Rock Station on high hill. It is exposed about 100 feet high on 
the side of the hill above the level of thn railway line, which runs over its middle portion. 
The pipe clay also extends far below the said level. The cl~ is non-plastic and is 
available in a. large quantity. The pipe ola.y when bumt becomes perfect white in 
colour. It is to be proved whether, by mixing with requisite roportion of other plastic 
clays, it may be useful for pottery purposes. A detailed traverse work is necessnry for 
a long period to estimate the actual extent of the said vast deposit of the clay on the 
high hill which runs to a great distance. The clay beds on the hill arc very fino and 
different colours of them occur. They arc close to one another.· A snmple of white pipe 
clay on the hill is taken by Mr. C. P. Shah for tests and analysis. 

~. MANGANESE ORE DEPOSITS, 

Theso are also observed on so;.obillocks nearCastlo Rock Station (M. S.M. Railway), 
running from a great distance, Heaps of manganese ores are dressed and are lying by 
the side of the railway line for a considerable period. There is practically no transport 
of the ore for the present on· account of the dull market and also of the inferior quality of 
the ore. The ores are mainly pyrolusite of 2nd and 3rd class in quality. ltlost of 
them seem to contain about 40 per cent Mn.1 0 1• 

Besides the above rocks, good quartzites~ containing a high percentage of silica, are 
observed on the hills close to Castle Rock Station. 

Castle Rock area is so vast that it requires a long time for thorough traverse work for 
different kinds of rocks. 

4. MonE OF FoRMATION oF RoCKS IN BELOAU:U DIST.iuOT. 

The Khanafur Sub·division of tho Bclgaum Djstriet has got long chains of hillocks 
dr exposures o granite rock on the west and east side of it with an intervening low land 
through which the BeJgaum.Londa mortar road runs, besides low granite rocks in other 
parts of the area. The granite hillocks on the western side are much higher than those to 
the east. The greater part of the K.hanapur Sub·division is covered with gmnite rock; 
striking, almost N .s granite rocks are easily disintegrated by weathering and water net ion 
and the grains of quartz in the form of sand and the groins of felspar in the form of clay 
are transported by water and wind to a great distance. The finer particles of clay go Clfi 
further and deeper than those of sand. So we find white sand and sandstone deposits 
closer to the existing granite hillocks and rocks and clays farther off from them. In the 
sandstone deposits also we find finer grained sand a lie to the bottom. So it can safely 
be concluded that the clay deposits in Belgaum District mentioned before arc trant~ported 
or washing dcpo11its. There is a regular long line of clay deposits, extending N.s, along 
nalas east and west of Belgaum.Londa Road and in most places those deposita underlie 
yellow laterite clay. The clay beds arc observed better in quality and more pla.stic in 
form, the further we go towards the east. So the clays of Kapoli and Ghatgoli arc finer 
in quality than those of Gunji, K.hanapur and Deaur. Laterite beds are observed in 
various parts of the district and the clay which underlies it is more plastic in nature than 
those which do not underlie them, as is observed in bare disintegrated granite rock 
deposit. In some parts of the country, as we find near Desur, the disintegrated granite 
rock has undergone further metamorphism in subsequent period and formed a structure 
of bedded sandstone. The sand also has been transformed into sandstone, either soft 
or hard by metamorphic process. 



6. FIELD NoTES. 

(a) Records of Trial Pita in Keerowlee. area.

PitNo.1. 

Snrfo.co soil 

YeUow sandstone 

w:Jtite micaceous clay (with yellow stain) 

Surface soil •• 

Yellow sandstone 

White sandstone 

Pit No.2. 

. . 

(b) Recorda of Trial Pita in Ghatgoli area.

PitNo.1. 

Surface soil 

Yellow and white mixed clay 

' White .plaatio elay , •• 

Surface soil 

Mixed yellow and white clay 

Pit No.2. 

White plastio o~ (with yellow stain) 

Mixed yellow and white clay 

(e) Records of Trial Pita in Gunji area

Surface soil 

Mixed yellow and whits aand~ne 

· Mixed yellow and white non-plastic clay 

3'-4'. 

1'-3' 

2'-0" 

6'-7' 

•• 1'--0. 

2'-4"' 

4!-2" 

1'--0* 

. 3'-6' 

8'-8"' 

3'-6* 

0'-9" 

0'-2" 

6'--0 .. 

4'-4" 

16'--0' 
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6. GEOLOGICAL INVESTIGATION ON CLAY DEPOSITS IN K.APOLI 
MOUZA, DISTRICT BELGAUM, BOMBAY PROVINCE. 

I. lNTRODUO'l'ION. 

After inspection of clay and sandstone deposits in Desur, Khanapur, Gunji, Kcerowlee, 
~poli, Londa and Castle Rock for four days from 28th November to 1st December 1938 
wtth Messrs. C. P. Shah and S. P. Ogalc, I was instructed by Mr. Shah, who left me at 
Landa on 1st December afternoon, to commence detailed traverse work at Ka.poli. 
So~ went by night train on 1st December to Khana.pur to get all my camp equipments 
Which were left there and came to Kapoli on 2nd December evening, started work there on 
3rd December and completed traverse work at K&poli on 17th December 1938. 

2. GEoLoGY Oll' TBB Anus OLOSB.TO KAPoLI M~uZA. 

. I found granite rooks, laterite beds and mixed white clay deposits in the adjoining 
VJlla~es, of which the clays of Ghatgoli, Shivthan and Patoli are worth examinstion in 
detail to estimate t_he actual volume of clay available there. 

(I) Ghatcoll (15" 27': 74° 35').-I observed deposits of plastic white clay beds more or 
less mixed with yellow. laterite clay in two places in Ghatgoli Mouza along na.las. One is 
situated on the northern and the other on the southern part of Ghatgoli Mouza. and their 
average thickn~s as far prospected is about 4 feet. They cover a wide area along the 
nala.s and are one and two miles respectively from Devar&yi Station (M. S. M. Railway). 
The overburden is on the average4 feet of surface soil. The quality of the clay is nearly 
that of Kapoli Mouza. 'fhe Ghatgoli clay is plastic- and contains a high percentage of 
clay. So it may be tested Whether the yellow iron stain can be removed by levigation •. 

(II) Shlvthan (15" 26': 74° 34').-Plastie white clay deposit is observed along nala 
south of Shivth&n village. The-clay is not so good as that of K&poli or Ghatgoli. It 
contains more silica. The overburden of the clay is VJ feet of surface soil and laterite 
bed .. The clay bed is 4 miles from Londa and 3 miles from Devarayi Station (:111. S. M. Rail. 
way) and there are cart roads connecting them. Percentage of clay in the deposit seems 
to be less than 15. It is more or less mixed with laterite clo.y which contains iron. 

(HI) Patoll (15° 28': 74° 32').-Plastic white clay is observed along nala in Patoli 
M.ouza. beloW la.terite bed. This contains more silica. than that of Kapoli. The over· 
burden of the clay is 5 feet on the average. Not more than 15 per cent. clay seems to 
be found in this deposit. This clo.y a.lso is more or less contaminated by iron. 

(lv) Rallway cutting.-Two miles east of Londa Station (15" 27': 74" 31') red clay 
deposit formed from the disintegrated laterite bed is observed l mile along railway cutting, 
two miles east of Londo. Sta.tion up to a bridge on n&la. This clay is non-plastic but very 
:line.grained. Colour deep red. 

3. MoDE oB Fomu.TroN Oll' THE CLAY Bxos. 
By gradual disintegra.tio·n of granite rooks, which contain quartz and felspar besides 

other minerals and by water action the quartz in the form of sand, coarse or fino
grained and felspar in t;he form of clay are transported to a great distance. Coarse and 
heavy body of sand is deposited near and fine particles of sand and clay are transported 
fa.J off from the granite rock and settled in low valleys. 'Vben decomposed yellow Ia.terite 
bed in the form of yellow clay is mixed with the a.Love decomposed felspar, the latter 
gets its plasticity to a ,greater extent. The whole plastic clay beds of Kapoli Mouza 
are invariably mixed With and also underlie yellow laterite clay. It is to be tested 
whether this yelloW stain can be removed by proper levigation. That portion of the white 1 
clay which does not underlie laterite bed is non-plastic and contains a high percentage 
of silica. The laterite bed is formed from the decomposition of Hrema.tite rock ; so 
it contains a largo percentage of iron, which is detrimental to the manufacture of potteries. 
Hence iron stains ought to be removed from white clay by proper leviga.tion before use, 
if that be poesible. -

4. PBOSPEOTING FOB CLA.Y DEPOSITS L"f KAPOLI :MOUZA. 

K&poll (15" 29': 74° 34').-Kapoli village is 7 miles from Gunji and 6 miles from 
Lond& Railway Station. There is no direct cart-road connection to Londa from Ka_poli; 
the cart road goes via Gunji, which is 10 miles. So Gunji is the nearest railway 
station to transport Kapoli claya by cart. But Londa is the proper big station for goods 
traffic. A cart road from Kapoli to Londs, 8 milealong, may be constructed for direct 
transport to Londa. During rainy season from June to September the work on clay 
bedS, sand or other. rock cannot be continued as the roads during that time become 
very bad for transport ~hrough them, 
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Kapoli village is almost surrounded by Government reserve fares~, which rests on ~igh 
lands. Mll.SSivo gmnite rocks, conto.ining quartz and fclspa.~ and m some places micas 
also are observed in various parts. Good exposures of gra.~te rocks a.r~ found along 
Pandri river, which flows almost along the southern boundary line of Ka.pob Mo1;1za. Stray 
poor exposures of granite rooks are also noticed on tho borders of some cul~Iya.ted low 
lands. The edges of granite rocks in some places nea.r the na.la.s are found _dismtegratod 
and coa.reo white clays with a high percentage of silica. are formed close by. At a greater 
depth the ola.y becomes finer, but it is more or less mixed with yellow cla.y. 

The whole of Kapoli village and some portion of land close to it are covered by laterite 
beds. The granite rocks in the reserve forest almost surround them. So by gra.dua.l 
process of disintegration, washing and transportation we find plastic clay, close. to nal~ 
which Bow inside the mouza. through loW va.lleys. Hence we find three mam plastic 
white clay deposits in Ka.poli Mouza; clay bed No. 1 is situated to the north-west a.nd 
clay beds Nos. 2 and 3 to tho south of Kapoli village. They run along the banks of n&las 
and in some portion underlie yellow laterite clay with which it is more or less mL"Ced on 
the top. Besides the above three white clay beds there are also three minor deposits of 
clay, Nos. A, Band C, containing a large percentage of silica along other na.las to the east 
and south of the said deposits. A small pocket deposit of white clay mixed With yellow 
clny is also observed in a small na.la south of Ka.poli Mouza. below an overburden of more 
than 12 feet surface soil. Pandri river does not show any out-crop of plastic white day' 
deposit. 

The above clay bed No. 3 is more plastic and contains a higher percentage of clay than 
the other clay beds. The latter beds conta.in a large quantity of silica. being closer to the 
granite rock. All the clay beds are mixed with yellow cla.y to a. grea.ter or less extent. 
The thickness of the mixed clay bed No. 1 is 2 feet and 6 inches, of Nos. 2 and 3 is 5 feet 
and of mixed _a lay beds Nos. A, Band Cis 5 feet on the average as far as it is proved. 

Quartz.-A big quartz vein, 50 feet Wide in some places, is observed in the Government 
reserve forest north-west ofKa.poli village. The quartz in the vein is fine-grained and is 
a.lmost pure. It contains a high perconta.ge of silica and runs S. 82° W.-N. 82° E. There 
is a.nothor quo.rtz vein, 28 feet wide, on the north-western part ofKa.poli Mouza. It runs 
~. 66° W.-8. 66° E. As the above qua.rtz veins are situated 7 miles oif from Gunji 
Station, it Will not be profitable to W'ork on them for silica for glass factory outside, 
though they are almost pure in quality. 

Mo~_ing Sa~.-Moulding sand is available in a large quantity along the banks of 
Pandri river w~.1ch flows to t~e south ofK.apoli Mo~za. As t~e said sand deposit is 7 miles 
off from GunJI a.n~ 10 miles from .Londa R&ilway Station by cart roa.d, it will not 
be a profitable busmcss to transport 1t to Bombay market. Quality of the sand seems 
to be good and it is fine-grained. Colour of it is yellow and it seems to contain iron. 

5. Al>l'&OXI.MATR VOLUl!IE AND TONNAGE 01!' YELLOW-STAINED WKITE CLAY 
RESERVE IN K.Al>~LI JtiOUZA-(AS FAR PROSPECTED). 

Clay bed No. 1-
560' X 160' X 2!' = 210,600 c.ft. = 10,500 tons at 5 tons per 100 e.ft. 

Clay b<d No. 2-
1320' X 132' X 5' = 871,200 c.ft. = 43,560 tons at 5 tons per 100 c.ft. 

Clay bed No. 3-
660' X 130' X 5' = 429,00? c.ft. = 21,450 tons at 5 tons per 100 c.ft. 

75,510 tons. 

Clay bed No. A.-
S&y, 75,000 tons, approximately. 

330' X 150' ·x 5' 9 '7 500 f 1• = ~ , c. t. = .,375 tons at 5 tons per 160 c. ft. 

Clay bed No. B.-
330' X 60' X 

Clay bed No. C.-
460' X 60' X 

5' = 99,000 c. ft. = 4,950 tons at 5 tons per 100 o.ft. 

5' = 138,000 c.ft, = 6,900 tons &t 5 tons per 100 c. ft. 

24,225 tons. 

S&y, 24,000 tons, approximately. 

Grand Tot&! • • 99,000 tons, approximately. 
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6, FIELD Nons. 

(a) In Ks.poli area (district Belgaum) • 

. Traverse in and round Kapoli village, 

Observelione. 

(1) Exposure of laterite bed on Ks.poli village path. Soft and massive. This 
exposure is in plot No. 1, Kapoli mouza. 

(2) Exposure ofyollowish sandstone in pit No.3, below surfoceeoil of 2 feet 2 inehes 
greenish ola.y mixed With yellowish ola.y is observed below the above yellowish 
sandstone. • 

· (3) Exposure of greenish ola.y in pit No. 2, underlying yelloWish cla.y whieh contains 
small percentag<: of iron. Massive. Very soft. No definite dip is indicated. 

(4) Below 1 foot 3 inch•• of surface soil bla.ck pla.stic cla.y is observed in an excava. 
tion in the field N as• W of pit No. 1. . 

(5) Greyish and yellowish mixed sandstone is observed in an excavation west oflll'ddy 
field, N as• W of pit No.1., underlying 1 foot 2 inohes of surface soil. Soft and 
massive. No definite dip. 

(6) Exposure of greyish and yellowish mixed sandstone· east of paddy field, Soft and 
massive. This exposure is 192 feet N.10° E of Observations (3) above. 

(7) Exposure of hard greyish grenite rock on the northern portion of Ks.poli monza 
in reserve forest, east of &!sa Ka.poli cart road. Massive. 

(8) Exposure of hard white and greyish granite rock, east of the above Halsa-KapoU 
cart road and north of Plot No. 4 of Kapoli mouza. Massive. No definite dip, 
This exposure is S 20° W of Observations (7) above. 

(9) Exposure of hard greyish granite rock in plot No. 3 of Kapoli mouza. Massive. 
No definite dip is indicated. 

(10) Exposure of plastic yellow clay in nala north of plot No. lOG. Massive. 

Traverse in Kapoli village. 

ObaeroatioM. 

(11) Exposure of mixed yollowish and greyish clay underlying laterite deposit in 
reserve forest, north of plot No. 104. Massive. 

(12) Exposure of pinkish quartz vein. Strike N 66° W-866° E. Width of the vein is 
about 28 feet. 

(13) Exposure ·o"fgranite rock in reserve forest, just north of plot No. 102. It contains 
quartz, felsp&r and small specks of mica. The rock is massive and harcl. 

(14) Exposure of granite rock in plot No. 101, containing quartz, felspar and smaU 
specks of mica as in observations (13) above. Massive. · 

Traverse albng Mla-in Kapali lllouza. 

Observatious. 

(15) Exposure of granite rock in reserve forest, just west of plot No. 91. Massive. 
Strike-N64° W-864° E. 

(16) Exposure in nala. of decomposed white granite. It contains quartz grains .in 
·ab~do.nce. 

(17) Exposure in nala. of decomposed white granite With abundant quartz grains. 
(18) Exposure ofgrenite rock in reserve forest west of the boundary line between plot 

No. 91, and 92. Massive. 
(19) Exposure in nala. of soft massive coarse grained a.andstone formed by tho 

decomposition of granite rock. 
(20) Exposure ofla.terite rock in na.la. underlying thea.andstone deposit of Observations 

· (19) above. 
(21) Exposure of.soft decomposed granite forming asndstone bod along the na.la. 

Massive. No definite dip is indica.tod. 
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(22) Exposure of granite rook in rooervo forest, cast of tho boundary lino between plot 
No. 89 and 87. 

(23) }~xposuro of massive granite on the bed of Pandri river, southeast of Ka.poli 
village. 

(24) Exposure of massive granite rock wfth quartz, folspar and small spooks of mica in 
plot No. 36, close to nala. 

(25) Exposure in pit No. 4 of grooniBh clay 2 feet 6 inches below 8 feet IO inches of 
yellowish laterite clay which underlies the surface soil of 2 feet thick • 

. (25) Exposure in pit No. I of mixed yellowish and greenish clay below I foot of surface 
soil. 

(27) Expoanrc of soft white sandstone ncar . nala. Massive. No definite dip iB 
indicated. 

(28) Exposure of plastic soft yello.w clay in nala .. 
(29) Expoanre in nala of soft yellow lateritic clay aa in observations (28) above. 
(30) Exposure of granite rock, in reserve forest, containing quartz n.nd felsPar. 

Massive. -
(31) Exposure of granite rock containing quartz, felspar and small specks of mica. 

J32) Exposure of laterite bed forming the body of an elevated land. 
(33) Exposure of laterit<> on the above elevated land. 

(34) Exposure of quartz vein in reserve forest, running S 82' W-N82' E. Widtl! of 
the vein is 50 feet. 

(3G) Exposure of mixed soft yellow and white clay in nala in plot No. 27 in a ditch. 
The white clo.y here is very fine grained and the percentage of clay seems to be 
high. This exposure is in pit No. 8, overburden 4 feet of surface soil on adjoin-
ing clay beds. · 

(36) E"Jlosnrc of mixed yellow and white clay near village path close to nala in pit ·
No. 7. Fine grained and high percentage of clay. Soft overburden 4 feet of 
surface soil is on adjoining clays. ' 

(37) E:q>OBUre· ~f mixed yellow aud w~ite clay in pit No. 6 near path close to nala. 
Fme gra.med and soft. Underlies 3 feet of surface soil. 

(38) Exposure in nola of yellow laterite clay. Soft and underlies 6 feet· of surface 
soil. 

' (39) Poor exposure along nala of mixed yellow and white clay. Soft. 
(40) Exposnrc of granite rock in the field close to nala. 

( 41) Exposure of white and yellow mixed sa.ndst.one on the bank of another na.la where 
it ends and passes over fields. , 

(·12) Exposure of yellow laterite clay on path. Soft and massive. 
(43) E~~ure of laterite bed on plot No. 27. Massive. No definite dip iB 

mdicated. , -

(44) Exposure in Pandri river of granite rock. Strike N5' E-S5' w. Massive. 
(45) Exposure on the ea.stem bank ofPandri river of white soft sandstone Ma~ive. 

Overburden of surface soil is 4 feet 6 inches. . ' 

(46) Expos~ of granite rock in Po.ndri river containing qua.rtz and felspar. 
Maastve, . 

(47) Exposure of ~nite roc~,in Pandri river consisting of quartz felspar and small 
apocks of m1ca. Mass1ve. ' 

(48) Exposure of granite rook in Pandri river. Massive. 
(49) Poor exposure of yellowish laterite bed underlying 8 feet of surface soil. 
(GO) Exposure of soft disintegrated micaceous granite rock on the bank of nala. 

<51
) ~~'!0°J00~ed yellow and white clay in nala. Soft. ,Overburden of surface 

. (62) ErpoaPanudr~ o.f gra~t:-~k CIJntu.ining quartz and felspar and specks of mica also on 
1 nver. J.~J.A~ml\"e, 

(
53

) AlmPaosndrit ~o~tinuo'M.,~!J'oaure of granite rock from above Observations (52) along 
nver. 1ve. 
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Traverse in Kapoli M()IIZ4 away from nala. 

(Jbsef'IXUio718. 

(54) Exposure of thick bed of white disintegrated granite in pit No. 5 which has gon& 
through 8 feet 4 inches in of it. Massive. . 

(55) Exposure of !&terite bed in plot No. 27. Massive. 

(56) Exposure of granite rock in reserve forest. South-west of plot No. 26. Massive •. 
(57) Exposure of l&terite bed North-west of plot No. 26. Massive. 

(58) Exposure of yelloWish c!&y in plot No. 21. Soft. 

(59) Exposure of yellowish c!&y north of plot No. 22. 

(60) Exposure of qusrtz conglomerate on high !&nd, south of Na!&. Strike---.S65'E
N65'W. 

(61) Exposure of l&terite on the high !&nd south of plot No. 116. 

(62) Exposure of granite rock South-west of plot No. 116. Massive. No definite dip ie 
indicated. 

Traverse along Pandri river in Kapoli Mouza. 

ObservalionB. 

(63) Exposure of moulding sand in !&rge quantity on the bank of Pandri river. Fin& 
grained. May be useful for glass factory, provided it is free from iron. Cost 
of transport is high being 7 miles from Gunji Railway Station. The cart road 
booomes very bad duriog raioy sesson (June to September). 

(64) Exposure of decomposed granite rock on Pa.nd.ri river. 

(65) Exposure of granite rock on the bed of the above Pandri river. Massive. 

' (66) Big exposure of granite rock on the bed of the above Pandri river. MaBBive. 
No definite dip is indicated. The rock contains quartz and felspar. 

(67) Exposure of white and yellow sandstone on the southern bank of Pandri river. 
Soft. No definite dip. 

(68) Exposure of granite rock on the bed of Pandri river. lllassive. 

Traverse l1hn9 nala, South-ea8t of Kapoli M ()IIZ4. 

Ob8ervalio718. 

(69) Exposure of msBBive granite rock, contaioiog quartz and felspar of the same type 
as in observations 66 above, in the nal&. 

(70) Expos~re of granite rock in the na!& of the same type as observations 65 above. 
Masstve. 

(71) Exposure of greyish p!&stio c!&y on the eastern bank of na!& containing a !&rg& 
percentage of silica. 

(72) Exposure of maBBive b!&ck hornblende granita in the above usia south of plot 
No. 74. 

(73) Exposure of mixed yellow and white sandstone on path io plot No. 11. Soft and 
· massive. 

(74) Exposure of mixed yellow and white soft sandstone on path in plot No. 14. 
Massive.-

(75) Exposure of granite rock near path, south-east of Kapoli village. 

(76) Exposure of granite rock in reserve forest io Kapoli Monza on path running to 
· Malwar village. 

11o-n Bk Qb 2-4 
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(b) Records of trio! pita-In Kopoli area. 

Pit No.1 

Surfaceooil •• 
Yellow ooft cloy •• 
]>fixed yellow and groonish 

cloy •· 
Yellow cloy •• 

PitNo.l·A. 
Surface soil • • • • 
Groonish cloy (with yellow 

stain) • • • • 
Jdixed groonish and yellow· 

ish cloy 

Pit No. B. 

Surface soU 
YelloWish cloy 
Greenish cloy· 
YelloWish cloy 

Pit No.3. 

.Surface soU 
YelloWish cloy •• 
Jdixed yellow and greenish 

clay 

Pit No.4. 

Surface soil 
Yellowish loterite cloy •• 
Qreeuish cloy (with yellow 

stain) •• 
Mixed yellow and greenish 

clay 

. ' 

2'-7" 
2'-9" 

4'--2" 
0'-10" 

10'-4'" 

I'-3"' 

1'-9"' 

1'--011' 

4'--0" 

4'-9' 
2'-7" 
2'---0'" 
0'-2" 

9'-6" 

2'-2" 
3'-1" 

3'--0' 

8'-3" 

3'---0'" 
8'-10" 

2'-6" 

1'--0"' 

15'--4" 

Pit No.6. 

Surface soil · • • . • • 
White disintegrated granite •• 
]>fixed yellow and white 

disintegrated granite 

Pit No.6. 

Surface soil 
YelloWish cloy 
]>fixed yellow 

plastic cloy 
and white 

PiiN<>. 7. 

Surface soil 
Yellow cloy 
]>fixed yellow and white 

plastic clay 

' 

Pi! No.8. 

Surface soil 
Yellow cloy 
]>fixed yellow and white cloy • 
]>fixed with higher peroentege 

of yellow cloy • • • • 

1'-8* 
5'--0"' 

3'--4"' 

10'---0'" 

2'--0 ... 
3'-7" 

3'-9. 

9'-4. 

4'-0" 
2'-4" 

5'---0'" 

11'-4"' 

1'-3" 
1'---0'" 
5'--0"' 

5'--3"' 

12'--6' 

7. .!PE'BOXIHA'rl!l OOST 011' RAISING AND TBANSPOB.T Olf oi..a.Y IN PBOSPEOTED 
KAPoLI MoUZA, D= BELGAUlL 

Wages of coolies are about 6 annos per day per head and the cost of transport of cloy 
from Kapoli to Londo (10 miles) by cart is Rs. 4 per ton. The Railway freight from 
Londo to Bombay is 12 annas per mound, i.e. Rs. 20-4-0 per ton :- . 

Bence. cost of raising 

Cost of carting to Londa 
Railway freight to Bombay 

Cost oflevigotion 

.Markd VaiU<-

Rs.a. p. 
•• 1 8 0 perton.
•• 4 0 0 per ton. 
•• 20 4 0 per ton. 

Total • • 25 12 0 per ton. 
•• 4 ~ 0 perton. 

Total • • 29 12 0 per ton. 
Say Rs. •• 30 per ton (approximate)· 

Presto ent market value of good 1st cloes China clay f. 0 • r. Bombay, is Rs. 45 to Rs. 50 
11er u. 
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"1. GEOLOGICAL INVESTIGATION ON CLAY DEPOSITS IN RONA WAR 
AREA IN DISTRICT NORTH KANARA, BOMBAY PROVINCE. 

(A General Survey Work.) 

1. lNTBooucriON. 

_ With Mr. C. P. Shah I arrived Dhereswar on 22nd Decemb~ 1938 evening and 
mspected the red clay dnd asbestos deposits near Dhareswar villa.ge on next day and went 
-:to Honawar the very evening. On 24th December we went to Ha.dinbal and saw the 
-white china. clay mine, belonging to Mr. R. S. Haldipur, who accompanied us to the mine. 
We also saw the working of the mine and thela.vigating plant close to it, where the sorted 
·clays were wa.shed and dried and afterw'ards transported. After tho departnre of 
Mr. Shah from Hona.war on 25th December moming, I started geological traverse work 
inspection and examination of white, red and yellow cla.y, quartz and other rocks ai 
.and near Honawar in District North K&nara, as instrncted by Mr. C. P. Shah and finished 
my general geological operation in that area. on 5th January 1939 and took necessary 
umples &Q.d gave them to :Mr. Shah at Bombay for tests and analysis. 

2. GEOLOG'l!' OF THE AREA. INSPECTED AND EXAMIN'l!ID NEA.B RONA WAR IN 
DISTBIOT Nonm KANABA. 

"The areas are :- • 

(1) Hadinbal-(14°17'-30': 74° 29'-30') for white china clay,,4 miles from Honawar. 
(2) Nagre-(14° 17-'30": 74° 29') for white chins clay, 3i miles from Honawar. 
(3) Kulw.-(14° 17': 74° 27'.30") for white chins clay, l..mile froiD Honawar. 
(4) Opani--(14° 15'-30": 74° 34') for yellow clay, 7 miles from Honawar. 
(5) Ambo!i--(14° 15': 74° 34') for yellow clay, 7 miles from Honawar. 
(6) Padu~...Zi--(14° 15': 74° 31') for plastic yellow olay, 3! miles from Honawar:• 

' , 
(7) Jalbali-(14° 15'.30': 74° 32') for plastic yellow clay, 4i miles from Honawar. 
(8) Kaur-(14° 16': 74° 31') for plastic black clay, 3! miles from Honawar. 
(9) Hairtmgi-(14° 15'-30": 74° 32'-30") for mouldingsa.nd, 5 miles from Honn.war. 

(10) Ha.palan-(14° 28': 74° 29') for quartz, 2 miles from HonaW~>r • 
• (11) Dh4re8War- (14° 22'-30': 74,0 24'.30')·for red clay, 11 miles from Honawar. 

(12) DluJreswar-(14° 22': 74° 24') for asbestos, 11 miles from Honawar. 

(I) Hadinbal-(14°17'-30": 74° 29'-30').-There is a white china clay mine belonging 
to Mr. R. S. Haldipnr in Hadinbal Mouza in working order. The main clay bed is 17 feeb 

"Wide. It is very fine.grained but it is slightly mixed with yellow clay or has slight yellow 
-sta.in. To remove silica and iron out of it a.s far as practicable, it is levigated by water 
.and treated With sulphuric acid in tanks close to the mine. The deposit is vast and it 
·extends to a great distance. A detailed statement about this area has been given under 
the heading "Prosp"!'ting for chins clay deposito near Honawar ". "(Vide p. 52.) 

A quartz vein is also noticed near the bnngalow of the Chief Officer of the Hadinbal 
mine. 

(II) Nagare-{14° 17'-30": 74° 29'-30").-Tbereis a whito chins clay deposit in this area, 
.acquired by said Mr. R. S. Haldipnr. This clay is like thet of Hadinbal clay and the 
depceit is vast. A detailed acconnt of the deposit is given separately under the heading 
·n Prospecting for china .clay deposits ne&r Honawar ''. (Vitk p. 52.) 

(W) Kulkod-(14° 17': 74° 27'-30').-0ne mile east of Honawar on the bank of 
Sheravati river and at the foot of a high laterite hill close to Knlkod village fine.grained 
white china clay deposits b&ve been found. It extends over a wide area and goes to a 
.great depth. A thorough traverse work and pit Work are necessary to estimate its 
,actual volume and quality:" A sample is taken for teste and sent to the factory of 
Bombay Potteries and Tiles Ll!l. for examinstion and analysis. 

(lv) and (v) Opani and Ambcll-(14° 15'-30': 74° 34') and (14° 15': 74° 34') 
respectively.-Pia.stic yellow clay deposito are fonnd in the fields cloee to the above Opani 
.and Ambcli villages, which are situated on the opposite banks of Sheravati river at a depth 
-of 4 feet. Thoae villages are 7 milee off from Honawar. Tbe clay contains a large 
,percentage ofsilica. 

K<>-D Bk Qb 2-4a 
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(vi) and (vH) Padukull and Jalball-(14' 15': ?4' 31') and (14' 15'-30': 7~' 32'~ 
:fospcctively.-Pla.stic yelloW' clay deposits are found m fields close to the above villages 
on the bank of Sha.ra.vo.ti river. People of the locality prepared bricks out of those clays. 
Samples of the clay are taken, from a depth of 3 feet and sent to the factory of Bombay 
Potteries and Tiles Ltd. for tests and analysis. At a greater depth the clay is finer and 
is free from lime. The deposits are vast and ca..n easily be transpo~d b~ boat ~ 
Honawar, which is about 4 miles off. Some port1on of the cla.y contams sbght stam: 
of iron. 

A white sandstone deposit is noticed at the foot of a la.terite hill, west of Padukuli 
village in a portion of the hill cutting. The above sandstone rock is slightly iron stained .. 
It underlies a soft laterite clay bed, which again underlies a. hea.vy mass of massive 
ln.terite forming a high hill. A sample of the rock is taken for tests and a.na.lysis. 

(viU) Kaur-(14' 16': 74' 31'),-Biack plastic c!&y is found in the field near Chots 
Kaur. The deposit is vast and it can be easily transported by boat through Gundbali 
river to Honawa.r which is only 31 miles off. It contains no lime. A sa.mple is taken 
for testa. 

(lx) HalrUngrl-(14' 16' -30': 74' 32' -30').-Fine moulding sand deposits are found on· 
either sides of Sha.ra.va.ti river near Ha.irungri village which is 5 miles off from Hona.wa.r. 
There is a vast deposit of this sand on the banks of Sha.ra.vati river extending to a. long 
distance. The colour of th'e sand is yellowish. It seems to contain iron. So it is not
useful for glass ma.nufa.cture. 

(X) Haspatan-(14° 28': 74' 29').-0n the ba.nk of Sharavati river and on the opposit& 
side of Hona.war there lies a hillock close to Haspa.tan viHage. To the south.ea.st of this: 
village o. conglomerotic bed of soft laterite clay is observed on the hill just beloW' a hard 
mo.ssive laterite bod which forms the crest of the hillock. In that conglomeratic bed 
pebbles of quo.rtz in a.bunda.nce are observed, which can easily be taken out and. 
.tuJ.ruJported by boat to Honavar on the opposite side of the river. 

·(xi) Dhareswar-(14° 22'.30•: 74° 24'.30"').-Red clay depoSits in large qua.ntities are
found in two places near DharesWa.r village, which is 11 miles north of Hona.wa.r. One 
is on the.northern most foot ofDevgiri hill on the coast of the Ara.bia.n Sea. and the other
is in the north-eastern portion of Nagtirth hillock, just north of Dharesw'ar village and 
?lose to _the main Kumts;·Honawar motor road.: -The former deposit being near the seat 
1t contams a. large quanttty of salt and other mmera.l matters. The latter deposit is free 
from lime and salt and is more reddish than the former. 

(xll)•Dhares'!ar-(14° 22': 74° 24')..-Poor exposures of asbestos deposits are fonnd· 
about 1 feet thick both above and below steatite quartzite dipping at a very high angle on 
th~ slope of a hill on the coast .of the Arabian Sea.. The fibres of the asbestos are I illch to 
2 mches long and some portions of them are iron stained The deposits seem to· be 
pocket d~posits for:ned by the. meto.morphic process from the steatite rock. People of 
the locality use thiS soft ~YJSh s~tite rock for preparing pots, idols, etc. Steatite 
sla?s are also used for fioormg: Detailed traverse work and pit work are necessary to· 
est1mate the volume o.nd quality of the asbestos deposit. 

3a PBOSPEO'l'lliG POB CHINA CLAY DEPOSITS NEA.B HONA.WA:B. 

(A genom! survey.) . 
• (I) Hadlnbal-(14' 17'-.30 •: 74' 29'-30').-A good china clay deposit is observed. 
m plot ~o. 375 of Hadutbal ]!louza which ie only 4 miles from Honawa.r Port
and 1 mde, 2 furlongs from Berolli Ghat on Gundba.li riv~r. A good cart road 
has been con~truct.;<~ by. Mr. R. S. Haldipur from the Hadinbal mine to the 
gh!'t. Th? ~am whtte china clay bed, on which the present work in the mine is: 
~om~ on, IS m~a~ to th_e nortb·west corner of Hadinbal Mouza. A fault runs 

5
• ?!t ~~· :.!.:d thd mme ~:ugh d~ ·1ay deposit, thereby a portion of it is faulted 

t chin 
1 

.;i c~mp an 1 ted towards tne north side of it, where we 
}g:OOa· oaoa.y 

9 0 • 0flrre~la.r~t~cture,only2feetthick. Thedip of' the ma.in !tr 1ksed78btoMrN. -Go5 Wand Ilastnke1s S. 65' W-N. 65' E and the bed is 17 feetwide-
ISwor Y • labchandofBombayalessee f" R S H Jd' b £ t in length and "O feet · b · ht · th . o aLt. • • a 1pur, a out 100 ee 

and the ad. . .... . • m el' m e mme a.fter removing an overburden, 30 to 35 feet 
reached =~ rm~1_ c a.y beds. The bottom of the deposit has not yet been. 
there is ·aconne~ti~ hetw:n~n traced 2,000 feet _by traverse work a.nd it seems that 
through Bero!li Mouza On both c~y bedf thand tbohatm plot No. 83 ofN ogre Mouza, passing 

• Bl es o e & ve china clay lie yellowish and reddish. 
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.cla.Y beds of great thickness whicb contain hign percentages of iron due to laterite hed 
.above it: The main w~te china. clay bed is also contaminated by the st.aill& of iron by 
.,percolation of water, wh1ch comes down through tbe upper layer of laterite bed. Almost 
whole of the overburderrof china. ola.y, in Badin. hal, Berolli and Na.ga.re Mouzas, is 30 

. .:feet to 35 feet thick Ia.furite rock and clay. Opencast qu!l.rt'Y, as that of the present 
mine, along the line of the strike ofthema.in white cla.y bed, namely, S. 65° W-N. 65° E 
.should be continued. Taking 2,000 feet length 15 feet width and 20 feet height up 
to water level we get the volume of the cls.y 600,000 cubit feet which ml).kos 24,000 tons 
"t 4 tons per 100 cubit feet. I 

Working~ on china clay.-Due to the bad management of the working a. large portion 
of the latente and impure clays and rocks of the mine are stacked over the line of the strike 
of the white china clay bed. It would be a. double task and a heavy cost to remove those 
Ja.terites, impure clays, etc., again to continue the working of the clay along its strike. 
The white china clay co.1.taine. no lime but it contains a lot of mica, which is not removed 
-even after levigation during present working. ' SJight iron.stain portions in the white 
.china clay are removed by knives by female coolies and sorted by them. 
)lr. ~ola.bchand of Bombay the lessee has erected a leviga.ting plant close to the mine 
-antllS ca.rryiog on with the mining operation ani thelevigation at present. After levig~ 
tion and drying the clay is transported by bullock cart to Berolli gh~t (1 mile). From 
Berolli ghat the clay is transported to Honawa.r Port by country boat and then to 
.Bombay by big country craft. . 

Quartz.-A quartz vein, about 3 feet wide, is observed north.enst of Hadinbal 
-bunga.low. Several quartz veins also exist close to Hadinba.l area. . 

Com::lusion.-Under the circumstances as the clay deposit of Ha.dinbal is good and as 
·quartz, yellow and red clay and other white china clays, like that of Nagare and Kulkod, 
.are available in large quantity close by, this area may be suit1.blo for pottery manufacture, 
,provided the· test!: and a.raalysis of the cla.y stand good. • 

(II) Nagare~14" 17'.30': 74" 29').-A good china clay deposit is al•o observed in 
_plot No. H3 of Nagare Mouza.. The clay there is of the same quality as that of H~inba.l, 
moreover it contains a lower percentage of mica. The thickness of the depostt, a.s ~~ 
..shown in the outcrops in a ~utting through a laterite bed, is more than 20 feet. Thts 
clay bed is S. 65° W of the clay bed of Hedin hal in plot No. 375 and seems to be 

·connected to it as the strike of the clay bed there isS. 65° W-N. 65° E. The above clay 
be1 seems to ps.ss through plot No. 74 of Berolli :Mouza. The a.bove plots Nos. 74, 375 
.and 83 have been acquired by Mr. R. S. Haldipur. Tho clay be1 No. 83 ofNagare Mouza 
bas not yet been worked by Mr. R. S. Ha.ldipur as a. ca.rt road, about a quarter of a m:He 
Jong, joining theHa.dinbal·Berollica.rt road, is to be constructed before commencmg 
.mining operations, there. 

About 100 feet Soutb.west of the above china clay deposit a big massive ha.rd granite 
.rock is observed and between the above cla.y bed and the granite, decomposed granite 
rocks are also noticed. Granite rock is also observed east of the Hadinba.l clay deposit, 
just east of the levigating tanks •. 

Oonc!uaion.-So it can •afoly be concluded that the clay deposits of Radin hal and 
Nagare a.re formed by the decomposition of the granite rooks. · 

Tho Nagare china clay bed has an overburden of about 30 feet laterite !'nd laterite 
•clay. AA the deposit of the white clay is a vast one, mining operation at thiS place, on 
a large scale can be started. 

I have a.lso stated pr~viously that white china clay outcrop is also o_bserved by me un~er 
-& laterite hill, close to Kulkod village, near Honawar. So tf proper geologtcal 
.investigation be made for further period in thirs area. other white china c~y d:eposita may 
perhaps be discovered. 'So prospecting operation for a considerable penod IB necessary 
oin other areas close to Honawar Town. . 

4. APPBOXIHA.TE CLAY BESEBVB OJ! HADINBAL--NAOAB.E DEl'OSIT IN ABE.&. 
:PBOSPEOTED • 

White china clay • • 24,000 tons approximately. (Twenty.four thousand, 
toos only.) 
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5. :fiELD NOTES. 

In Reina. war area., district' North Kana'!'&. (Hadinba.l). 

Traverse in Hadinbal and along cart road leading lo BeroUi glial. 

Observations • 

. (1) Exposure of laterite rock on hill near the ro&d north of Berolli village. Massh·e
(2) EXposure of m,assive l&terite rock on the northern portion of the above hill. 
(3) Exposure of soft fine gmined white china clay~ the mine of Mr. R. S. ~aldi~ur. 

at Radin bal. About 17 feet wide, 22 feet h1gh and 100 feet long wh1te chma. 
clay deposit has been worked and taken of the main big deposit in the mine .. 
Tho dip ofthe above clay bed is 78° to N25° Wand it strikes 865° W-N 65°_ E. 
It extends to a great distance and its bott-om Il.as not yet been reached dunng. 
the workings of the mine. It i~ al~ost free fro~ iron s~ins! which are dre&!ed 
and sorted by coolies before levJg&tJon. There 1s a levlg&tmg plant cl?se to. 
the above mine to levigate the clay before transport. The above clay 18 free· 
from lime. It contains mica. which is not removed even after levigation. The
overburden of the clay bed is 30 feet to 35 feet of !&terite bed and clay. The· 
details of the clay are given in the report about the area. separately. 

Trat•erae. in. Hadinbal and Nagare. 

Obse.rvationa. 

( 4) On both sides of the while china c!&y in the mine oHir. R. S. Haldipur in Hadinbal. 
greyish, reddish. and pinkish fine grained clay is exposed underlying 40 feet to 
50 feet of reddish soft l&terite bed. Dip 76° to N 25° W. 

(5) Esposure of greyish and greenish soft shale in the mine. Highly contorted. 

Trat•erse in Hadinbal andl!lagare. Mouzas. 

Observations. 

(6) About 200 feet north-northsast 9f the exposure of observations (3) anothe< 
white china clay of the same type is exposed in the above mine, which is more· 
or less iron-stained. The overburden is about 50 feet of laterite bed. Some· 
portion of this cl&y bed is ahnost free from iron stain which may easily be dressed 
and sorted. ' 

(7) Northeast of the above esposure of observation (6) and in the excavation of the-, 
mine, yellowish soft shale is exposed. · 

(8) S 65° W of observations (3), another exposure of the same type of white clay is 
o~erved in a 'Yater course below a thi~k bed (about 30 feet) of laterite bed. 
~ clay contains a ~ess perc~ntage of m1ca than that of observations (3) above. 
This exposure of white clay JS about 1,200 feet S 65° W of the white clay of 
observations (3) in the present mine. The total length of the white clay traced 
is about 2,000 feet. 

(9) Continuous exposure of white clay in the above water course in a cutting under
lying the above 560 feet thick bed of !&terite. About 100 feet of it in width 
is exposed here. · 

(10) EXposure of massive hard granite at the foot of the high land near the mouth 9f 
the above water course. Dip almost vertical. ' 

In Honawar area, district North Kanam (in Hadinhalside). 

Traverse in Hadinbal, near china clay mine. 

ObservalioM. 

(11) Exposureofgre~shalysandstoneatthefootoftheabovehigh!&ndin the water
course nnderlymg decomposed felspsthio rock. Dip 82° to N12° W • 

• (12) Exposure of greyish decomposed felspsthio rock east of the observations (11} 
above. D1p almost verticaL 
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(13) Exposure of white decomposed felspothio ro~k east of observations (12) above. 
The upper_portion_ of the rook is soft a.nd is formed white ohina. clay free from 
lime. As 1t contalllS a large percentage of sand, proper levigation is required 
to get the clay out of it. 

(14) Exposure of massive laterite bed, about 50 feet thick, overlying the clay deposita 
ofthemine. , 

(15) Exposure of pinkish and 'brownish sandstone on the top of the high land about 
200 feet north of the clay mine. Massive. 

(16) Exposure·of pinkish and brownish sandstone on tho crest of the hill, NE of th& 
mine. Massive. No definite dip is indicated. 

(17) Exposnreof.mixed yellow and White latoritio sandstone on tho southWestern 
slop& of tho aboVE> hill. Dip northerly ahnost vertical. Tho bed is highly 
contorted. 

(18) Exposure of greyish granito,100 feet east of theSE corner ofthelevigating tank 
of tho mine. 

' (19) Exposureofgreyishandgreonishgranite,70feetS80° Eoftho SE corner of the 
above tank. 

(20) Continuous exposure along a water channel, southeast_of observations (19} 
above. 

(21) Exposure of pinkish sandstone underlying laterite bed of tho hill east o£ 
the mine. 

Traverse i-C1U711L while china clay dtpoints ;,. Hadinhal ant! Nagar a Mouzas. 

Observations. 

(22) Exposure of white china clay deposit in Handinbal mine 17 feet North of 
observations (3) above. Dip 25° to N20• W. This exposure is a portion o£ 
the white clay of observations (3) above, which hae been crumpled and faulted 
here. 

(23) A fault rnns S so• W-N 80° E olose to observations (23) shifting and dropping 
a portion of the clay bed, both yellow and white, 5 feet down towards the North. 
So the above clay beds, towards the north· of the fault, are highly crushed, 
crumpled and thinned out due to great earth movement. So nothing much can. 
be gained in extending the work towards the north. The work should go on to 
865° w alongthestrikeofthe main white clay deposit in the mine of observations. 
(3) which is N as• E-S as•.w. 

{24) E~posure of yellowish shaly sandstone in the mine, near the line of the i.bove fault. 
Dip of the sandstone bed is 25° to N 20• W. Further towards the east the dip 
is almost vertica.l. · 

(25) Exposure of white china clay in mine N 20• E of observations (24). The China 
clay bed is ouly 2 feet thick. It underli&S yellow laterite clay and laterite rock 
of about 25 feet thiokn&SS. · 

(26). Expoeure of white and yellow mixed clay deposit at the Southw&St corner of plot 
No. 83 ofNagare Mouza, close to Granite rock. 

(27) Exposure of laterite bed, about 30 f&et thick north of tho above plot in Nagaro, 
as is Well shown in a cutting. 

(28) Exposure of thin quartz vein NE of Hadinbal bungalow. Massive. 
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'1}, .APl'BOXDIATE COST OF RAISING, LEVIGA.TION, TRANSPORT, ESTABLISHMENT, E'J:O, 
IN RESPECT OF CLAY OF HADINBAL .AREA DISTRICT NORTH K.Ali.ARA. 

Rs.a.p. 

Approximate cost of removing the heavy overburden 4 0 0 per ton. 

Approximate cost of mining, dressing and sorting of clays 6 0 O·per ton. 

Approximate cost of levigation 3 0 0 per ton. 

Approximate cost of Transport from Hadinbal to Bombay. 

Rs. a. P· 

Carting 1 0 0 per ton. 

Country boat charges 0 6 0 per ton. 

Country craft 
" 4 0 0 per ton. 

Coolies for loading and unloading 2 0 0 per ton. 
7 6 0 per ton. 

Approximate Port Trust Duties and other charges .. 1 _g 0 perton. 

Approximate Establishment and machineries charges 10 0 0 per ton. 

31 14 0 per ton. 

say 32 0 0 per ton. 

Market value-

Present market value of good white China clay f. o. r. Bombay is Rs. 45 toRs. 50 per 
ton. , 

Hance the working on China clay beds near Honawar will be, I think, profitable. 



NAP SHOWING WHIT£ CHIIYA CLAY DEPOSIT 
/IY HALJIIYBAL, 8£ROLL/ A/YO /YAGAR£ MOI.IZAS, 

NEAR HONAVAR, LJIST: NORTH KAIYARA . 
Scale, ?6 /nches = I IV/Ie. 

60A 

37S' z.o9 

2.09 



57 

~. GEOLOGICAL INVESTIGATION ON CLAY BEDS IN JALGAON MOUZA,-
TALUKA DAPOLI, DISTRICT RATNAGIRI. , 

I. lNTBODUTION. 

Under instructions of the Director of Industries I arrived Ja.Iga.on on 3rd February 
1939, and started geological prospecting operation and pit work on 4th and continued 
·them till lOth February 1939. There is a good mortar road from Jalgaon clay deposit 
"to Ha.ma.i port on Arabian Sea, which is about 10 miles off from Jalgaon village. Lorries 
with heavy loads are not allowed at present, according to local report, to run through 
this road but ca.rts are allowed. Arrangement for the lorries also to pass through this 
road is necessary. There are bus services between Harnai and J algaon and also steamer 

.services from Harnai to Bombay. Country crafts also carry loads from Hamai to 
Bombay. There is another cart road, 7 miles long from J algaon to Burundi on sea. coast. 
but the road is not good enough for carts to carry heavy loads. From the middle of June 
to the middle of September that is during the rainy sea.son, the sea. route is closed as 
·steamers or country crafts do not ply during that period. 

2 .... GEOLOGY Oll' JALGAON AREA. 

The whole of Jalga.on mouz.\ rests on laterite bed. The mouza. is almost surrounded 
·on all sides by laterite hillocks or dungries. A portion, on the north western portion of 
the mouz&, near the mortar road, is low where the clay bed occurs. The laterite bed 
·of the mouzais formed by the decomposition and hydration ofhmmatite rock. The yellow 
decomposed and hydrated portion (called limonite) of tho laterite bed forms the matrix 
-of the reddish hrematite rock, which con tams a. high percentage of iron. The laterite rock 
is free from lime and on both sides of the na.la., north of J alga.on village below 5 feet, 
to 12 feet of mixed laterite bed, good laterite clay lies upto a depth of about 25 feet, 
which ought to be definitely ascertained by boring operations. Wells of25 feet to 35 feet 
depth on the laterite bed, close to the above nala, have not reached the bottom of the 
~lay deposit, though they have passed more th1.n 20 feet through it. A well on the 
'sou them portion of Jalgaon village shows the thickness of laterite bed of about 24 feet, 
overlying basic rock. The river esst of Dapoli also shows the thickness of laterite bed 

·of about 30 feet overlying the greyish igneous rock. 

The above good laterite clay bed of Jalgaon mouza. also extends t-owards the north in 
·camp Da.poli in the reserve forest. 

3. Qu.u.rn oF TBE CLAY. 

The above red clay bed on both sides of the nata north of Jalgaon village, especially 
·the portion along pits Nos. 2, 3 and 4 seems to be good.. It is to be tested whether it is 
useful for red pottery manufactur&.,fs well as for the preparation 'lfred tiles. This clay 
-when burnt becomes red. It is plastic and free from lime a.nd the percentage of clay in it 
.seems to be high. Four bags of sample of about 1 cwt. each of the sa_id clay are taken 
from trial pits Nos. I, 2, 3 and 4 and sent to Bombay Potteries and TileR Ltd. for tests 
-and analJ sis. After proper tests in the said pottery works the quality and uses of the 
clay will be definitely ""certained. _ 

4. PBOSFEOTING ON CLAY BEDS IN JA.LOAON ABE.A. 

The laterite bed near the hillocks to the east, south and west of Jalgaon mouza, 
contains clay in low percentage. But t-he laterite bed, close to the na.la north of Jalgaon 
village consists of a high percentage of clay and is more plastic. Above 20 per cent., 

·of clay makes it good for pottery manufacture. Durin.g a short period of traverse work 
about 1,300 feet long. and 1,000 feet wide good laterite clay deposit, north of Jalgaon 
villsge is detected below 5 feet to 12 feet of surface soil and mixed laterite bed ; out 
"()f this clay about 500 feet long and 250 feet wide area on its south eastern portion seem a 
to be better in quality as it is more plastic and contains a higher percen~age of clay • 
.About 10 feet of the said clay lies above the water level, which can be eas~y ta~en out. 
Follr trial pits are dug on the above clay be.J and all of them have gon~ mto 1t.. T~o 
Jaterite bed of Jalgaon Mouza is about 30 feet to 40 feet thick, out of which the laterite 
·clay is about 25 feet on the average. 
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In area prosp.;cted the volume of good plastic clay bed of 10 feet thickness above water 
level, north of Jalgaon-village in Jalgaon Mouza is (1,300'X 1,000'X 10') or 13,000,00~ 
cubic feet and deducting the approximate volume of clay &!reedy excavated 5,000,000 
cubic feet it becomes 8,000,000 cubic feet or 320,000 tons at 4 t?ns per ,100 cub!c fee~. 
About- 15 feet of clay also lies below water levol, whose volume lS (1,300 X 1,000 X 15 ) 
or 19,500,000 cubic feet or 780, 000 tons . So the total good clay bed seemed to be use~ 
for pottery purpose in Jalgaon Mouza. is 1,100,000 tons, sa.y, 1,000,000 tons, approXI
mately. Out of this clay (500'X 250'X25')=3,125,000 cubic feet=156,250 tons at? to":s 
per 100 cubic feet, sa.y 150,000 tons, approximately at the southeastern port1on J.S. 

better in quality, being more plastic and containing a higher percentage of clay. 

5. DEFEC'IS IN THE PRE~ENT WORKING. 

The local potters are working on the said clay bed up to the water level and in a very 
erode method. They are making very narrow long excavations below the laterite rock 
of 5 feet or more in thick:ne~:~s and are~gging out the clay without keeping proper sizes 
of pillars to support the overburden and make the excavations dangerous to wor! .. 
During rainy season the hea.vy overburden falls down and makes t~e working of the clay 
underneath impossible for them. 

6. FuTuRE AsPECT oF THE DEVELoPMENT oF THE WoRKING bN CLAY BEn 
nr JALG.&.ON Mouz.&.. 

In Jalgaon Mouza there are more tbsn 100 houses of potters. They are very poor and: 
cannot get sufficient crops from their fields to provide themselves well throughout the 
year. ,So they spend some portion of their time in each day in preparing red ea.rthern· · · 
wares out of the above laterite clay. They are mostly illiterate and do not know th& 
proper method of mining operation for taking out the clay. As the clay lies only 6 feet 
to 12 feet below the surface level, opencsst quarrying is the best method to take the clay 
out. The upper 5 feet to 8 feet of the surface soil and mixed laterite shonld be removed 
over a wide are&. Then the working on the clay bed which seems to be good for red 
pottery manufa.cture and ted tiles Would be very ea.sy and the maximum volume of clay 
csn be taken out. By drawing out water from the quarry by pumping machine they can 
work out to a great depth below the water level. A proper training may make them useful 
on the line and they can earn more tha.n wha.t they are earning now. At present they earn 
annas six to twelve per day per each family by selling unpolished crude red earthenware 
only. They also prepare round country tiles out of this clay but they do not know the 
method of preparing rectangular (Mangalore) roofing tiles; they may be trained to 
prepa.re those. For the la.st 50 years or so they are using th6 same old crude method of 
working; Modern methods ought to be adopted. 

~ 

7. APPBOXDL\.TB OLA.Y RESERVE IN JA.LGAON }loUZA Dr AREA. PBOSPEOTED. 

Red c!&y, north of Jalgaon vill&ge (above 
water level) .. • • .. 320,000 tons (a.pproximately). 

Red clay, north of Jalgaon village (below 
water level) .. .. .. . 780,000 tons (appro~ately). 

1,100,000 tons. 

Say .. 1,000,000 tons (approximstely~. 

(One million tons.) 

Better q~ty at theSE. corner of the above clay area, is-156,250 tons, say 150,000 
tons, approxunate. (One hnudred fifty thousand tons only.) 
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. 8. FIEL;, NOTES. 

(a) In Jalgaon Mouza, taluka Dapoli, district Ratnagiri. 

Traverse round Ike clay deposit inJalgaon Mouza. 

ObservalionB. 

· (1) Exposure of laterite clay in an excavation in plot No. 21 below laterite rock. 
The overburden of the clay is 7 feet. This clay is used by local potters for-
preparing red earthenwares. · 

(2) Exposure of laterite clay in another excavation 8 faet below snrface soil and 
laterite rock. About 7 feet of the clay up to the water level is exposed in the· 
ex:ca.va.tion. Potters also use this cl&y. 

(3) Exposure of laterite clay in tris.l pit No. I in plot No. 21, at a depth of 10 feeb 
from the surface. _ The clay seems to be good for pottery manufacture. 

(4) Exposure of good plastic laterite clay in an excavation in plot No. 20. 
5 feet below the surface. It underlies soft laterite rock. The laterite clal' 
below seems to contain more tha.n 20 per cent. clayey matter which makes it 
useful for pottery manufacture. A trial pit No. 3 is dug in the exc&vation. 
It.proves the good clay bed I0'-6• up to water level and it goes further 
down to a great depth not less than 20 feet. The potters of the locality p.tOfer 
thiS clay to prepare red earthenwares of good quality. This clay seems to be
useful both for pottery purposes and red tiles. 

(5) Exposure of good plastic laterite clay in Pit No.4 dug on the bed ofa nala. The· 
· quality of the clay seems to be the same as that of observations (4) above. 

Pi~ No.4 proves 10'-4 .. of good laterite cla.y above water level. 

(6) Exposure of good laterite clay in Pit No. 2 which underlies 3'-2' of surface soit 
. and mixed hard laterite bed. This clay also seems to be good for pottery· 

purposes. 

(7) Exposure in about 25 faet deep well of laterite clay bslow 10 feet of surface soill 
and laterite rock. Tho well has not reached the bottom of the clay, though it 
has passed about 20 feet through it. This shows the hugo thickness of the clay 
deposit in Jalgaon area . . 

(8) Exposure of laterite clay in about& 25 faet deep well, west of plot No. 20 bslow· 
12 feet overburden of surface soil and laterite rock. The clay continues further 
down the bottom of the well. 

(9) Exposure of laterite clay at a depth of 12 feet in a well on the northern portioD> 
· of plot No. 20. The well is about 35 feet deep. It bas passed through about 

23 feet of laterite c!s,y ; still it hae not reach~ its bottom. 

(10) Exposure of good plastic laterite clay in excavations near the fields on the nothern 
portion of plot No. 20. This clay seems to bs good for pottery purposee and 
red tilea. Formerly the potters used this clayi 

(ll) Laterite clay from a well here in Plot No. 20 close to the reserve forest is asid by 
a local man named Mr. Kasinath llarve to have been analysed in Poona 
in 1909-10 and reported to bs good for pottery manuf&ctue ae well ae for red 
tiles. . 

(i2) Exposure of laterite clay in an excavation near nala in .tOBerve forest, which the
potters of Jalge.on vil!&ge dug out long ago and used it for preparing red earthen. 
wares. Now it is abandoned. · 

(13) Exposure of laterite clay below laterite rock on the side of a nsla, east of 
· Dapoli-Jalgaon mortar road. This clay is inferior to that of observations 

(4) above. 

(14) Exposure of massive laterite rock on hillocks SQuth of Jalgaon Mouza. No 
definite dip is indicated. 
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~( 15) Exposure of massive hard greyish basic igneous rock, weathered on the surface. 
on the hillock south of J a.lgaon Mouza.. · · · 

·(16) Exposure of laterite rock on hillock south east of Jalga.on Mouza. Massive. 

(17) Exposure of laterite rock ofhillock~east of Jalgaon :Mouza. Massive, with low 
percentage of clayey matter. · 

(18) Exposure ofho.rd massive greyish basic igneous rock on the hillock east of Ja.Ig,on 
Mouza.. · 

·(10) Exposure of massive laterite rock on the hillock, north-east of Jalgaon Mouza. 
The percmtage'of clayey matter in it is low. , · . 

(20) Exposure oflateritc rock on hillock west of Jalgaon l\IOuza. Massive. 

(21) Exposure of dark basic rock in a well, oh the southern portion of Jalgaon 
village, at a depth of about 24 feet underlying the laterite bed which is exposed 
from the top. 

(22) Exposure of basic igneous rock on the bed of the river east of Dapoli. The 
thickness of the overlying laterite bed on the ba.nk of the river is about 
30 feet. 

General Note.-From th6 above observations ~e find that the whole Of the Jalgao~ 
.Mouza. rests on laterite bed and the observations (I) to (13) are on red cla.y bed wh!eh 
·seems to bo useful for pottery manufacture as well M for red roofing tiles BJid it lies at 
.a depth of 5 feet to 12 feet, according to the height of the surface level, on both sides of 
.the nala north of J aJgaon village, as shown in map att.a.ched herewith. 

' 
The a.bove observn.tions also go to prove that the thickness of laterite bed in Jafgaon 

area is 24 feet to 30 feet. So the clay bed. seems to be about 25 feet on the average, 
•out of which about 10 feet is above the water level. · 

I 

(b) Records of Pit work, in Ja.lga.on Mouza., taluka 
Da.poli, district Ra.tna.giri. 

PitNo.l. · 

'Surface soil •• 

Mixed laterite clay 

Blackish laterite bed 

Laterite clay 

Pit No.2. 

.Surface soil 

Mixed laterite bed 

Laterite clay , • 

illombay, 28th February 1939. 

3'--0"' 

2'-8"' 

1'-o"' 

2'-2"' 

4'--6"' 

7'-7" 

Pit No.3. 

Exposed surface soil •• 
Exposed mixed laterite bed • 
Exposed laterite clay (above 

water level). . , • 
Laterite clay (Below water 
level). . 

Pit No.4. 

Exposed surface soil 
Exposed laterite be<l 

(Mixed) 
Exposed laterite clay 

(above water level). 
Laterite clay 
Laterite clay (Below water 

level). 

2'-o" 
3'--0" 

10'-6' 

2'-6" 

18'-0" 

2'-0 .. 

3'--0" 

4'--0" 
6'-4"" 
1'--0* 

16'-4' 

D. N. MUKERJI, 
Geologist 
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APPENDIX II. 

(A) TESTS OF CLAY SAMPLES COLLECTED DURING THE 
GEOLOGICAL SURVEY. 

(1) iNTRODUCTION. 

The clay deposits in the various districts in Bombay Province were visited in company 
-of Mr. Mukerji, the geologist. In the first visit, all the areas were inspected and the 
'Samples were tested for lime. The geological survey of the area containing large quan
tities was undertaken by Mr. Mukerji a.nd after the traverse a.nd pit work was com plated 
the samplee were selected on 11pot and brought to Bombay for further testa• by 

·myself. 

(2) METHOD OJI TESTING. 

Average weighed sample was taken from the quantity after mixing it well. The 
-sample was soaked in water for two days. If the sample did not disintegrate, the sample 
of clay was good. The ground sa.mple was ]awned through 120 mesh and the residue 
was weighed after drying. The residue was tested for lime. The !awned olay was 
-dried and powdered. The powdered clay was moistened with water. Tiles were pressed 
and were kept drying for two weeks. After the tiles were dried, they were fired in the 
furnace at 1110°C • 

. Red clays are generally fired at 1000°0, but as these clays are intended for the use 
· <>f cheap glazed ware, they were fired at 1110°C for tho purpoae of finding out the possi· 

bility of these clays. To test the plasticity, the lawned cla.ys were mixed with water 
.and. made into homogeneous mass after wedging them. The clay was thrown on the 
potter's wheel. If the shape could be made without the clay setting down, it was con .. 
'Bidered as a plastic clay. 

After burning, the clay tiles were examined for porocity. 

After doing these general tests, the samples were selected for commercial experiments 
iaking into consideration the quantity available and the quality required for the manu
facture of articles. 

China cla.y sa.mples were also teEted in the sa.me manner except for pla.sticity. Samples 
·containing large percentage of iron were rejected as they are no~ suitable for the 
manufacture of white ware. . 

3. GENERAL T:J:STS OF THE SAMI'LES COLLECTED .• 

' The serial number of clay samples begins from 9. Firat eight numbers were given 
.to the mixtures made from the Ba.ssein .clay, Thana district, and felspar China clay, 
etc., from other areas prepared for manufacture of pottery. These mixtures did not 
.give successful results. 

Panch Mabals District Clays. 

Sample No . .9.-The sample was taken from pit No.9 at Pingli. Itjs hard and pink 
in colour. It contains traces of lime. It does not integrate ea.sily in water. It has 

"to be ground before use. When passed through ·120 mesh, a residue of fine sand is 
..obtaiJ!ed in a very small quantity. Tbe clay is plastic and can be worked on the potter's 
-wheel. 

A sample tile was made by dust process and fired at 1130°C. The fired tile was soft 
-and porous. The co!our of the tile,is yellowish; can be ~sed for cheap earthen ware. 

Sample No. 10.-This ~mplewas taken from pit No.1 at the bottom at.Ba.latia village. 
It is hard and of grey colour. It does not contain l,ime and does not disintegrate in 
'Water easily. It has to be ground. The ground clay when !awned through 120 mesh 
left a small residue. The residue shows traces of lime. 

A trial sample made as usual and burnt gave a fairly white colonred tile. When 
'fired again at 1200°C it became hard and warped. It is a good fire clay. If the clay 
is !awned through lfsO mesh, it can be used as a plastic clay for manufacturing white 
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ware. This elo.y ha.s been selected for making commoroia.l experiment~. l\Ir. Mukorji: 
tho geologist who made the survey of these places reports that there IS a.bund ance or 
this type of clay. 

Sample No. I I.-This sample was tak6n fro~ pit No.7. It_ is slightly p'i_nk in colour
and softer than Baln.tia clay. It is free from lime. Sample tile showed ehghtly cream· 
colour after burning. It is a good fire clay. 

Sample No. 12.-This ssmple was t&ken from pit No.I (Bslstis village) top layer •. 
This sample is a mixture of Ba.latio. and Pingli village deposits as they occur at the-
junction of tho boundaries of both the villages. -

The sample is very hard and the fired tile shows·the presence of iron. This ola.y can 
he used for cheap coloured glazed ware. 

Sample No. 13.-This sample was t&ken from pit No. I at Pingli. The ssmple is of 
brown colour and very hard. It does not contain lime. A brick made from this clay 
when fired at 1130'0 gives yellow coloured brick. The shade of yellow is lighter th&n 
that of No.9 sample. 

The presence of iron is due to the percolation of the disintegrated laterite rock which 
is the overburden on the actual clay deposits. Clay taken out from the bottom of 
tho pit is less contaminated with iron. The clay is plastic and useful for cheap glazed 
ware. 

Sample No. 14-Felspar.-This sample was got from Toova. Road. It is pink a.n!l 
is obtainable in small lumps. When burnt a.t 1210°C it fuses. It is a. good sample of· 
pegmatite. 

Sample No. 15-Felspar.-Thia sample is the disintegrated ma.ss of felspa.r obtained 
from the pit dug in the na.la.. It is pink and in coarse powder form. It fuses at 1200° 
but is hard. It is mixetl with sand and mica.. It can be used in place of felspa.r for the· 
manufacture of cheap glazed ware. · 

Belgaum District Clsys. 

Tho following samples were collected before geological survey .was done. The· 
samples wore pickCd up on tho first visit for preliminary test. 

Sample No. 16-Gunji clay.-This clay is cream in colour. When la.wned through. 
200 mesh, it gave. 40 par cent. residue. The residue contained decomposed granite,. 
quartz and some m1ca. 

Thelawned clay was pressed by dust proceso and the tile was fired at 1130'0.. The 
burnt tile was hard and of light red colour. It is China. clay contaminated with iron. 

Sample No. 17-Castle Rock clay.-This clay is grey in colour a.nd contains traces 
o.f lime. When la.wned through 200 mepb, it gave 12 per cent. residue. The sa.mple
!fie made by dust proc?M .~~en fired ~t 11~0°0 gave a. fairly white tile. The burnt tile· 
1s very so£~. The cla..y lS&iliclous. It lB ne1ther a China clay nora pipe cla.y • 

. Sample No. 1~Desur ciay.-The cla.y is yellow in colour and contains traces or 
lime. When lawned ~rough 200 mesh gave 42 per cent. residue. 'Phe residue is
composed of qua.rtz, mtca and pieces of laterite rock. 

The tile burnt at 1130'0 gave light bull colonr. It is neither a fire clsy· nor a brick 
clay • 

. The origin of the clsy seems to be from the disintegrated granite rock contaminated. 
Wtth the decomposed laterite. . ' 

The clay is plastic and can be worked on the potter's wheel. 

af~;'fi~!g0·J.9-~a1!o~:lay.-The clay is cream in colour and the residue obtained. 
. ec y 18-:n~ percent. 

Ti!e wben ~at 1130'0 gave dark cream shade and is hard This clsy 18• Ohm" a clay: 
but 1s conta.mmated with iron. • 
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Sample No. 20-Desur Soft atone.-This atone was takon with a view to find out 
whether it contains iron. 

Tho atone Wo.B powdered and burnt at 1130°C. The atone did not melt. It contain• 
large quantity of iron. It cannot be used in place of sand for gla.ss industry. 

Sample No. 21-Desur Baril Slone.-'-Reault same o.a No. 20. 

Quartz from Panch Mahala Diatrict 

Sample No. 22-Quartz waa brought from Sant Road. The deposita at Sant Road 
t4re extensive. The sample burnt at 1130°0 was quite white. 

'l'hana District Cla.ys;. 

llassein Clo.ys. 

Sample No. 23.-This so.mple was taken from top portion, eastam side ofDnngri, 
Gokhera. s.reu.. · ' 

This clay is the deposij;ion of the disintegrated laterite rock. It is free from lime. 
It is found in lumps but disintegrated in water en.sily. It is yellow in colour and leaves 
no residue when la.wned. It is plastic Md can be worked on the wheel. When fired 
at 111o•c gave good chocolate colour and the tile is hsrd. A good clay for 
red ware. 

Sample No. 24.-The sample was taken from Pit No.2 near Bhoida village. 

This sample is in lumps but soft •nd is &lightly contambiatcd with lime. The clay 
is light and of the yellow shade. When lo.wned through 120 mesh leaves a small 
residue. 

A so.mple tile burnt atlno•c g&ve dark red colour and is slightly poroua. It' is 
a good clay. 

SampleNo.25.-Thissamplewastaken from the western side of the Dungri Pit 
No.2. Gokhera area. This clay is similar to No. 23 with the exception that it is more 
siliciou.. The burnt tile is porous. It is & good clay. · · 

Sample No~ 26.-This sample was taken from Pit No. 6, west of Dongri, Gokhera area. 
'.rb.e clay is very hard and does not disintegrate in water. It requires grinding before 
use. If the cla.y is left for weathering for a. season or two, it softens and does not require 

· grinding. It is plastic and silicious. It gave the similar reau!t as No. 23 except that 
the shade of the burnt tile is darker. It is a good clay. 

Sample No. 27.-This so.mple was taken from Trench No. 1, e8."5tem side of Dongri, 
Gokhera. area. 

The cla.y is hard in lumps and requires to be ~ound before use. There is a trace of_ 
time. It is pla.stio. The burnt tile gave good red colour and is porous. In comparison 
to No. 23, it is silicious. It is a good ola.y for red ware. 

Sample No. 28.-This 5amplewaa taken from Pit No.1, top portion, eastern side 
ofDongri. 

The clay is soft and free from lime. The burnt clay gives better shade than Nos. 23, 
24, 25, 26 and is slightly porous. It m a good plastic clay. 

Sample No. 29.-This sample was taken just below surface soil, western side of 
the.Dongri. 

The clay is similar to clay No. 25 and gives similar result. 

, Sample No. 30.-Thissamplewas token from Pit No.2, western side of Dongri • 

• This clay is similar to clay No. 25 with the exception that the burnt tile gives 
lighter shade. It is a good· clay. 

Sample No. 31.-This ssmple was taken from Pit No. 1, middle portion, east 
ofDongri. 

JIO·m Bk Qb 2-0 
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The clay ia in lumps but dislntegra.ted in water eaaily. It is free from lime. When 
the sample tile was burnt at 1110°0, it gave a very good red colour and was porous. It 
is a good clay for roofing tiles and terra cotta. , 

Bampk No. 32.-This aamplewaa taken from Pit No. I, bottom portion, east ofDongri. 

The olay is in lumps but disintegrated in water ea.sily. The sample tile when burnt 
gives a better colour than ~hat of No. 31 and is less porous. It is plastic. . . 

Bampk No. 33.-This aample was taken from Pit No. 7 just below surface soil, east 
ofDongri. 

Thia clay is horder than Nos. 31 and 32 and does not integrate in water easily. It 
requires grinding. The burnt tile gave a darker shade than that ofNoa. 31 and 32 .• 
Tho 'clay is plastic. 

Bampk No. 34.-This sample was taken from Pit No. l Bhoida near main road. 

The clay is ;,.ft though in lumps. It disintegrates in water easily' and is free from 
lime. The sample tile burnt at 1110° C, gave a good light red colour and is porous. 
Comparsd with No. 24 it i•lighter in shode and porous. A good clay for Facing-bricks 
and terra. cotta. 

N. B.-All the samples of cla.ys collected from Bassein are suita.ble for making cheap 
glazsd wore, rsd building bricks and Mangalore type roofing tiles. 

China clay from Ha.dinbaJ, North Ka.no.ra District. 

8ampk No. 35.-The sample was broughtfrom the china clay mines at Hadinbal 
nea.r Honawa.r. The sample is supposed to belevigated. 

It is full of mica. The tile when burnt at 1110" C, gave light yellow colour which 
shows th~ presence of iron. It cannot be used for the manufacture of white ware. 

8ampk No. 36.--Bample No. 35 was levigated and washsd. The aample though 
improved in quality, is not what is required for the manufacture of white ware. 

Gunji cl~y from Belgaum District. 

8ample No. 37.-Thia sample was taken from Pit No. l bottom portion • 
• The aample was tested similarly as No. 16. The bum t tile was lighter in shsd but the 

presence of iron made it4impossible to use as china clay. · · 

Keorowlee clay from Belgaum District. 

, 8ampkNo.38.-Thisaamplewastakenfrom PitNo.2. It is yellowish in colour. 
It contain• 33 per cont. residue. The burnt tile is of yellow colour. It is china clay 
con tamina.ted with iron. ' 

8ampk No. 39.-This aample was taken from Pit No. 1. The clay is cream in 
colour and con~ains traces of lime. It contains 60 per cent. residue. The tile was 
m&de of the lawned clay. When burnt at 1130° C, it ga.ve cream coloured tile. 
Though it is better than No. 38, it cannot be uasd for white ware. 

Ghatgoli clay from B.elgaum District. 

Sample N~. 40.-This clay is fairiy white and there are traces of lime. It gave 50 
per cent. reBJdue when lawnsd through 160 mesh. A tile made from Jawnsd clay and 
burnt at 1130° c gave a fairly white tile. 

The clay can be uasd as china clay for ordinary white ware. 

Further Geological survey and pit work are necessary to find out the quantity 
and the quality of the deposits. The aample was taken from the surface. This sample 
is better then all other samples colleotsd from the Bel~aum Districb, 
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Ghatgoli white clay No.2 from Belgaum District. 

Sampk No. ~I.-This sa.mple is crea.m in colour and con tams 48 per cent. residue. 
The burnt tile IS of yellow colour showing a large percentage of iron. This clay cannot 
be used as china clay. · 

. N. B.-It appears that northern portion from where t"• sample No. :10 was taken is 
very little contaminated with iron while the southern one is full of contamination. 
Further work ma.y be undertaken on the northern side. 

, Kapoli cla.y, Belgaum District. 

Sample No. 42.-This sample W"" taken from Pit No.1. The clay is reddish in 
colour and contains 26 per cent. residue. The tile gave buff colour after burning. It 
cn.nnot be used as china. ola.y. 

Sample·No •. 43.-Thi~ sample was takenfromPitNo.2. The clay is grey in colour 
and contains 44 per cent. residue. The burnt tile is of cream colour a.nd hard. Thia 
sample is the be~t _among seven·samples collected from various pit6 in the area.. 

Sample No. 44.-Tbis sample was taken from Pit No. 3. The cla.y is of yellow 
colour and contains 50 p&r cent. residue. The burnt tile gave light pink coloured tile 
and is ha.rd. The iron conta.mina.tion is more than Nos. 19 and 43 samples. _ 

Sample No. 45.-This aample was taken from Pit No.5. Tho clay is of dark yellow 
colour a.nd contains traces of lime and ha.s 40 per cent. residue. The burnt tile gave a 
good red colour and is hard. Iron contamination is more than that in samples No. 19, 
43, 44, 47. 

SampleNo:46-Tbis samplewastaken fromPit No.7. The clayisofdarkyellow 
colour and contains traces of lime. The residue is 25 per cent. The burnt tile is similar 
to No. 45. 

Sample No. 47.-This clay is yellow in colour and free from lime. The residue is 
17 per cent. The burnt tile is similar to No. 44. 

Sample No. 48.-This sample was taken from the exc&v~tion of ~it No. 1 ?n the 
Bllrl'a~e. The colour of the cla.y is black and is free from lime. . It 18 very plastic and 
therelBnoresidue. The burnt tile gave dark brown colour. It 18 a good br1ok clay. 

N.B.-Kapoli clays 'are derived from the disintegration granite rocks. The over· 
burden on these deposits are la.terite cla.ys. Fine laterite clay ha.s percolated through 
the,disintegrated ma.ss a.nd contaminated the deposits with iron. Only one sample 
No. 43 is very little contaminated. It is situated on the ba.nk _of & Nala at a low leyel 
where water accumulates a.nd it is difficult to dig further. It lB necessary to prov1de 
lrUmJ1ing arrangement if it is decided to dig deep for 0. better quality Of & sample free 
rom ll'on. • . 

Pate'u, Belgaum District. 

Sample No. 49.~The cla.y is cream in colour and.conta.ins 70 per cent. residue. The 
hnrnt tile is soft and of light cream colour. 

Shivtb&n, district Belgaum. 

Sample No. 50.-The colour of the clay is cream ood contains 45 per cent. residue. 
Tlje burnt tile is of cream colour and bard. 

Clay from North Ka.nara D!strict. 

Yellow clay from Paduknli at miles from Honawar. 

Sa~leNo.51.-Thecolouroftheclayisreddishyellow .. It is plastic and does not 
contain any residue, The burnt tile gave buff colour and IS hsrd. It can be uoed for 
chea11 glazed ware. · 

MO·IIl Bk Qb 2-5<> 
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Qu&rtz and Felspar from Haspatan-Two miles from Honawar. 

Sample No. ~2.-This stone w~ brought for testiog for felspar. When burnt at 
1200• C it showed p.o effect. It IS not felspar. 

White clay from Ka.lkod one mile from Hona.war. 

Sample No. 63.-The clay is grey in colour and contains no residue. It is plutio 
and the burnt tile gave a. good yellow colour. It can be used for chea.p glazed ware. 

Yellow cl&y from Padukuli, Belgaum District. 

Sample No. 5~.-This sample was taken from Pit No.3. It is yellow io colour and 
is plastic. There is very little residue. The burnt tile is of a very good ted colour. 
It can be used for red ware. 

Dhareswa.r, eleven miles from Honawa.r. 

Sample No. 55.-Tho colour of tho cl&y is dark red leadiog to chocolate shade. It 
is in lumps. _ It is disintegrated in water easily. It is plastic. The burnt tile go.ve 
brick red colour and is soft. It is a good clay for chea.p red ware. 

'Bl&ok ola.y No. 2 from Kaa.r village, three and a half miles from Honawar. 

Sample No. 56.-Tho colour of tho clay is black. It is io lumps and disintegrated 
in water easily. The burnt tile gave a buff colour and is hard. 

Yellow ola.y from Jalb&li four and a half miles from Honawa.r. 

Sample No. 57.-Tho colour of tho olay is yellow and it is in lumps and disintegrated 
oasily in water. The burnt tile is of a very good red colour and is hard. A useful 
ol&y for cheap red ware .. 

White clay from Nagare three and a half miles from Hona.war. 

Sample No. 58.-The colour of tho clay is grey and is fino io texture. The burnt tile 
is of oream colour and hard. The deposits of this clay are near Hadinbal and are of the 
same strata. It is poBBiblo to get better clay if SlJ:mplo is obtained at a good depth. 

Y oil ow cl&y from Aohol& near Bassoio io Thana District. 

Sample No. 59.-Tho olay is in powder form and is free from limo, It is very plastic 
and burna very goad rod colour. It is good clay. 

Y ollow ol&y from Aohola near Bassoio in Thana District. 

Sample No. 60.-This clay is similar to No. 59 but it gives better colour and is poroua. 

Sandatono from Basaoio io Thana District. 

Bampk No. 61.-When burnt. it gave a darker shade and is useless. 

Clsys from Jalgaon io Ratnagiri District, Pit No. I sample • 

.'~ample N~. 62.-Tho oolour of tho cl&y is red and occurs io lumps. It does not 
dlSlD.tegrate m :water ~ven after 48 hours. No residue remain.& when la.wned through 
120 moab. It lB plastic and when burnt at 1110° C, it gave a good dark chocolate 
colour. 

Clay from Pit No. 2, J algaon, Ratnagiri District. 

. Sample No. 63.-Tho clay is similar to No. 62 and tho burnt tile is slightly lighter 
m shade. 

Clsy from Pit No.3, Jalgaon, Ratnagiri District. 
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Sample No. 64.-Thi• cla.y is simil•r to Nos. 62 and 63. Tho burnt tile gave a good 
ted shade. 

Clay from Pit No.4, Ja.lgaon, Ratna.giri Distrlct. 
Sample No. 65.-The clay is similar to No. 64. 

N.B.-AII the sa.mp!Cs of clays from Ja.lgaon, Ra.tno.giri District are of the same 
type. The only difference is the iron· content in tho clay. All tho clays are good for tho 
manufacture of Ma.nga.lore tiles and red glazed wa.re . 

• 
Clay from Chiplun, district Ra.tnagiri. 

Sample No. 66.-The clay is red in colour and contains largo percentage of fino so.nd. 
When burnt it gave a dark red cOloured tile and wa.s soft. It can. only be used for 
ordinary red bricks. · 

Folspar from Pa.dukuli. Three and a half miles from Honawar. 
Sample No. 67.-This sa.mplo was burnt at 1210° C. It neither fused nor was soft 

It is not felspa.r. It is sandstone. 

4. COMMERCIAL EXFERIMEN'l'S ?alADE FROM SELECTED CLAYS FOB THE 
DEVELOPMENT OE" VILLAGE INJ?USTBY. 

(i) Panch Mahak Dis!rict. 
Derol clay.-Tho clay selected from Balatia vill•go near Dorol. This clay will he 

called Derol clay. · ' · 

Tho sample was ground ~d lawned through 200 mesh and dried at 100° C. 

Analysis. 
Loss 011 ignition 7•20 

Silica Sio1 69•50 

Alumina Al,o, 20•50 

Ferric oxide Fe3o3 1·05 

Titanium oxide Tio2 1·06 

Lime Ca.o 0•37 

Magnesia lllgo 0•38 

100·06 

Generally potters do not lawn thoh· clay. 'l'hey mix the raw ground clay with water 
and make it a homogeneous mass and 10ake articles on the potter's wheel. Clay thus 
prepared is gritty and the prepared articles appear to be rough. These articles are 
a laO btll'nt in open furnace with dry refuse and tho temperature obta.ined is much leM 
than required. The result is that the articles are crude and eo!t. They break 
easily, . , 

Articles made by inodere methods aod fired at tho proper temperature look hotter 
and last longer. What is required is the application of new methods. 

Modern method of manufacturing articZ.. from pure clay. 
Tho clay is ground and soa.ked in water. After 48 ho!U'B tho clay is lawned through 

120 mesh. The liquid clay is dried in open tanks. The semi dry clay is colloetod and 
modo into a homogeneous m&S8 by wedging with hand. When tho clay is ready for 
throwing on the potter's wheel, a required quantity is weighed and made into balls for 
tho purpose of throwing on tho wheel. Tho ar~icles th~s made are allowed to dry losth~ 
hard. They are turned again on tho whool w1t~ tummg ~ols and tho 11ropor shape 18 
made, and polished with ivory tQol. Tho articles are dned and fired m the funiace, 
Tho _firing temperature of the articles depends upon tho natnro of the ol&y. 

(1) The following articles have been made by the method described above:
(1) Garden pot white. 
!2) Kuja. 
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These articles are fired at 1110° C. 
(2) The following articles were made from the raw clay,:-

The clay wa.s ground and soaked in water. It was mixed well and without la.wning . 
dried. It was collected when semi plastio.madeinto homogenous mass by wedging' 
with hand. Brick was made in • wooden mould from the clay. Allowed to dey 
ann fired at 1200• C. The resultant brick is fire-brick. 

The clay is ground and !awned 80 mesh. It is sold &a fire-clay. 
(3) The following experiment w:S made for vitreous ware. The materials used a.re 

Derol clay, Quartz from Sant Road, PaD.cb Mahala District and Felapar from Toova 
Rood, l'anch Mahala District :-

Mixture of tho body-
Derol clay 
Flint 
Folapar 

The·a.rticles were made on the potter'E wheel a.s follows:
(1) Butter milk pot. 
(2) Chutney pots. 
(3) Mortars and l'eatlea. 

65 
10 
25 

100 

Tbesowere fired at 1200° C. The articles are vitreous and do not absorb water. 
These ean be sold cbeap. 

(4) Cheap glazed ware-
This body was ma.ie as follows:-
Derol clay 
.Quartz 
Felspar 

The following articles were made on potter's wheel:
(1) Bowls. · 

(2) Cups and aaucera. 
(3) Tea pots. 
(4) Sugar hasina. 
(6) Milk jugs. 

These were fired at uao• c and glazed with the following glaze:- . 

"369} 
"416 

"215 

K,o 

Cao 

Zno 
"449 

{

Sio1 

Sno1 

3•873. 

70 
10 
20 

100 

The gl~ arti~lea were fired at 1200• C and the re,uJt wae quite satisfactory. 
(6) 1t lB exp""".'ve to burn the articlEs for cbeap glazed ware twice. This experi· 

ment was made w1th a view to bum body and glaze in single fire. 
Tho following articles were fired at 1200•c after glazing them • d't· ._ 

(1) Tea pot. m green con 1 10n. 

(2) Milk jug. 
(3) Sugar pot. 
( 4) Butter milk pot. 
(5) Bowl. 

Tho result is quite satisfactory. 
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( 6) Coloured glazed experiments-

All the articlee were made by casting process. The body used waa tlte same as in 
No. (4). The following colours were used:-

.(I) {Mangan_ese dioxide •. 
IronoXJ.de. 

(2) CobsJt Qxide. 
(3) Chrome oxide. 

These colours were mixed with the glaze of the foll~wing com position :- . 

~ -~} . 
AJ.o8 ·572 Sio1 4•942 

Cao ·530 
The articlee dipped in the glaze are && follows :

Complete tea sets. 
Cup and saucers. 
Chutn,ey pots. 

The articles were fired at 1200'C. 
The result is quite satisfactory: 
(7) ExperhDent for Pickle jars and ehutney pots.-
These articles were made <!n potter's wheel· and after drying were glazed in the 

glozementionedinNo.(6). Top of the j&I'S andlidswere glazed with glazeNo.l 
mentioned.in No. (6). 

These articles were fired a.t 1200°0 and the result was quite satisfactory. 
summary. 

(!)Articles made from raw clay by·modern methods. 
(2) Articles made from raw clay sueh as fire-bricks and fire-clay. 
(3) Vitreous unglazed wsro. 

(4) Cheap glazed ware made on potter's wheel. 
(5) Cheap glazed ware ·(single fire). 
(6) Coloured glazed ware made on potter's wheel and by casting process. 
(7) Pickle jars and chutney pots. 

(ii) Thana District. 

· BCUIBein clay.-Nea.rly all the samples are originated from the decomposition of 
la.~rite. From general tests, they are nearly of the _ss.me quality. One sample 
which was brought in quantity hBS been selected for expenment :-, 

Analysis. 
Loss·on ignition U·62 

Silica Sio1 
38·64 

Alumina. AJ.o, 29•16 

Ferric oxide Fe,o, 19•32 

Titanium Tios 0•83 

Lime Cao o·41· 

Total .. 99•98 

(!) Articles made from raw clay-
The clay was ground and !awned through 120 mesh. The liquid clay was semi-dried 

and made into homogeneous mass. It wao wedged before use. The clay was thrown 
on the potter's wheel and after it was leather hard, the articles were turned on the wheel, 
polished and kept for drying. 
fac~.they were thoroughly dried ¢ey were fired at 1080' C. The reoult was eatia-



Tho following articles were made:-
Kujas, Garden pots, Building brick.lldld Smoking pipe. 

· (2) Experiment made for glazed garden po-

BaBBein clay 

Sand 

90 

10 

100 

The g&rdeu pots were fired at 1080'0 lldld glazed with the following glaze:-

Cao 

Zno 

Pbo 

·133 

·085 

·248 

·208 

·326 

1·975 

0•265 

The glazed pot was fired at 1110' C and the result w~ satisfactory. 
(3) Experiment for cheap glazed ware : 

A number of experiments were made and the best result was obtained from the 
following mixture :-

Baesein cloy 60 

Chino clay 24 

Flint 10 

Felspar ... 6 

100 
The following articles were made on potter's wheel:-
~ea pot, Sugar basin, M.ilk jug, Chutney pots, Cups and sa.u~rs a.n·i Y a.ses. 

The articles were fired at Ul0°C and glazed with the same glaze as mentioned in 
No. 2 at the aamo temperature. The result was quite aatisfactory. 

The articles wer< tooted for shatteril>g with boiling water lldld they etood the teEt. 

(4) Experiment for the manufacture of cheap glazed ware by single fire. 

Articles were made on p"otter's wheel of the same mixture as No. 3, Whe~ the articles 
were thoroughly dried, they were dipped into the same glaze as mentioned above. The 
glazed articles were fired at 1130'0. The reault was quite satisfactory. 

Summary. 

(1) Articles mode from clay by modem method. 
(2) Glazed garden pots. 
(3) Cheap glazed ware. 
(4) Single fire cheap glazed ware. 

(iii) Belgaum Di•tri.ct. 
(1) Duur clay.-This clay was lawned 120 mesh lldld the !awned clay was used• 

Tea set was made on potter's wheel. 

Articles were fired at 1080' C and glazed. The reault is good. 
(2) KapoU elay.-Tea sot was made on potter's wheel and the articles were fired at 

10so•c for biscuit and glazed. The result is good. 
N.B.-Further oxperiments are neceasary to prevent crazing. This defect s.ppe&Ied . 

after somo time. A couple of e:xperimenta will eolve the problem. 
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(iv) Ratnagiri Di8trW. 

Clays from Jalgaon.-These clays were sent by Mr. lllukerji at the ii'ft&nce of the 
Director of Industries- · · · 

Analysis. 

Loss o!l ignition 13•07 
Silica Sio,. 24"46 
Alumina Al2o3 .. 22"24 
Ferrlc 9x:ide Fe2o2 . ... 40•15 
Lime Cao o·os 
Ma,onosia Mgo Traces 

99"97 
The cla.y is very plastic and a.s it is cannot be used on the potter's wheel. It requires 

about 20 per ce~t. addition o~ sand before a.ny a.rtie~es can be made. 
(1) A sugar basin and milk pot were made from the clay without miXture on tbe 

potter'& wheel Blld fired at 113o•c. The cl&y vitrifies. The glaze is good though 
it has dried up. . , 

(2) Clay was mixed with 20 per cent. fine quartz and "'gordon pot was ma.de on the 
potter's wheel. It is fired at 1oso•c and the result is oatisfaetory. 

{3} From the above mixture two sma.U chutney pots were made on the potter's wheel 
aud after drying, they were glazed and fired at lOso•c. It gave .. good glaze. 

(4) A plastic tile was prossed on the Pillar press B!ld fired at 1080°C. The result is 
satisfactory. 

I • 
~v) North Kanara District. 

Honawar clay- Analysis. 

~ss on ignition 10•56 

Silica Sio2 46"54 

Aluiiiina AI,.o3 
37"67 

Iron oxide Fe1o3 
4"02 

Lime Cao 0"50 

Magnesia. lllgo o·so 

Total 100•09 

This clay wa.s obtained from the owner from his stock. It con~ a. Very large 
percentage of mica and iron. ·The'cla.y was leviga.ted a.nd treated With amd to remove 
iron. The resultant clay was grey. 
"The sample til.., of the origin~! clay and the refined clay were pressed by dust 

process and fired at 1130"0. · 
The fired til.;. in both the cases are not white. ' 
The levigated clay tile is of grey colour. 

I 

5. EXI"EBIMENTS FORMANUFA.OTUBING WHITE WABE IN A WELL EQUIPPED J'A.OTOBY 
.. IN BOMBAY. 

(1) All the materials are Indian body :
Derol clay 
China cliy from Honawar 
Flint 
Felapar 

30 
33 
25 
12 

109 
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The b<>dy was mixed and )awned 160 mesh. The slip was mode for casting. 
One sugar pot was made in a plaster mould by cMting process. It was fired biscuit 

&" 1130"0 and glazed with the following gla.ze :-

No,o •133 

K,o •085 (Sio, 1•975 

Cao •248 A11o3 ·1975 tB,o3 •265 

Zn~ .. •208 Sno1 •100 

Pbo •326 

The glo.zed article wae fired at U30'C. 
RuuU.-A cream coloured glaze. The colour is due to the presence Of iron iii 

Honawar o!&y. 
(2) Another trial was mode by replacing part of Honawar china clay with English 

china clay. · 

' 

Derol clay 
English china o!&y 
Honawar china olay 
Flint 
Folspar 

Mi.-.ture of the bod]!· 

The following articles wore made by ca.. ting process:-

·. 

Tea pot, Sugar basin, Milk jug, Cups, Saucers and Plates. 
These w.,... fired biscuit at 1130'C and glazed. 
The firing temperature of the glaze alsowaell30'C. 
Re8UU.-,-The glazed articles are slightly yellow in shede. 

30 
16 
17 
25 
12 

100 

N.B.-Aa there were no jigger a.nd jolley machines to manufa.oture cups a.nd -sauoers 
and plates, they were mode in p!&ster moulds by casting process. The samples thus 
mode are slightly oraoked and burnt. 

(3) A fresh tri..J was mode by replacing completely Honawar china clay with 
English chin& o!&y. 

Derol o!&y 
English china o!&y 
Flint 
Folspar 

M mure of the body. 

Tho following articlee were mode by oaeting prooess :-
Tea pot, Sugar basin, M.i1k. jug, Cups, Saucers and Plates. 

30 
33 
25 
12 

100 

These were fired and glazed at the same tempereture ae mentioned in No. 2. 
ResuU.-Quite satisfactory. 

Th~ body No.3 which gave good result with the glaze used in No. 1, wns used in this 
oxpernn<mt. Tho glaze used waeleed-leas glaze of the following composition:-

K,o · 369} {s· 3. s73 Cao ·416 to, ' 
Zn 

Al1o1 • 449 
o ·215 Sno

1 
·23 
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The following articles were m ado by casting process in plaster moulds :
Tea. pot, Sugar basin, Milk jug, Cp.p and saucer. 
The biscuit was fired ·at U3o•c. 

The glaze was fired at 12oo•c. 
R....U . .:..Qulte Fatisfactory. Glaze is much whiter than in No.3.· 
N.B.-It will be seen that white ware can be made by using English china clay and 

o~er Indian ra.w materials in the body. . 
If cream coloUred ware are preferred, these can be m&de with all Indian 

materials. 
6. ANALYSIS Ol? THE SELECTED CLA.YS. 

(1) Balatia clay common"{,y calkd Dero! clay from Panel• Malui.!s DiBiri~ 

·Analysis. 
The sample was gro~d and )awned through 200 mesh and dried at 1oo•c. 

Lo~s on ignition 7 · 20 1 

Silica Sio1 69 ·50 

Alumila Alsoa 

Ferric oxide Fe2oa 

Titanium: oxide Tio1 

Lime Coo 

Magnesia. Mgo 

(2) Quartz from Sant Road, Panch Mahals District- · 
Th.{ sample was calcined and ta.k.,;-

Silie& Sio11 • • • ~ 

(3) Felspar from Toova Road, Panclo Mahals District
Tho sample was ground an~ dried at 10o.•c,-

Silica Sio1 

Alumma AlzOa 

Ferric O:r:ide Fe1o3 

Lime Ceo 

Alkalies -~ 

Total 

20•50 

1•05 

1•06 

0'37. 

0•38 

100•06 

90 · 6 per cent. 

65•92 

21•02 

0•31 

1•03-

11•84 rK.o} 
LNo,o 1 Total 100 •12 

(4) Disinlegraled Felspar from Toova Road, Pa"4' Mahals District-
Tho ssmple was ground and dried at 10000:- . 

Siliea Sio, 75' 27 

Alumina Al1o3 

Ferric oxide Fe3o3 

Lime Cao 

Alkalies {~:0} 
Total 

9·15 

4·37 

0•92 

10'17 

99•88 
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( 6 ) BfUJaein clay from Thana Dialrid-
The clay w"" powdered and lawned through 200 moah and dried at 100•0 :-

Loss on ignition 

Silica 
Alumina 
Ferric oxide 

Titanium 
·Lime 

Total 

(6) China clay from Hadinhal near Honawar, Norlh Kanara Dialrid
Thio so.mplo was obtained from the mine owners from their stock of Sllole. 

The clay w .. dried at Ioo•c :- · 
Losa on ignition _ 
Silica Sio1 

Alumina 
Iron oxide 
Limo 
Magnesia 

11·62 
38•64, 
29•16 
19•32 
o·s3 
O·<l1 

09•98 

10"56 
46•54 
37•67 

4•02 
0•50 
o·so 

Total 100•09 

(7) Red clay from Jalgaon, Ralnagiri Dialrict-
All the samples wore mixed in oqual proportions and ground. The sample was then 

taken and dried at 100'0 :- · 

Loaa on ignition 13·07 

Silica Sio1 
24•46 

Alumina AlaO.I 22•24 

Ferric oxide Fe1oa 40•15 

Limo C.o 0·50 

'Magnosia Mgo .. Traces 

Total 90•97 

N.B.-AII the analyses wero made by Mr. P.M. Shah, B.Sc., the Assistant Chemist 
at the Royal Institute of Soii)Jlcc. Duplicate analyses were made and the averago 
analyses havo been rocordea.. 

7. 0BNBB.J. OBSERVATIONS ON TilE SELECTED CLAYS. 

(a) Panch Mahals District clays, !eispar and quartz. 

Tho samples of clays taken from tho village Balatia and Ra.jpur are suita.ble clays 
for manufa.cturing various pottery articles. Felspar from Toova Road gives identical 
results to tho Fcl.sptu" from Ajmer and Beawa.r. Quartz from Sant Road is a fine 
specimen available in quantity. The raw materials required to ma.nufacturewhitewa~ 
are all available from this district except China clay. Mr. M:ukerji, the geologist who 
surveyed this area rep')rts that sufficient quantity of all these materials is aYailable 
a.n.d these are likely to last a number of yea.rs for a b1g size commercial concern. 

Having satisfied myself about the quantity and quality of raw matarials I <lecided 
to carry on my triala and experiments on these clays. Having made a number of 
exporilnents, I manufactured specimens. Detailed work has been done in two 
directions namely for cottage industry and for a power driven up-to-date white "W&rB 
factory ta be established in a city like Bombay. 
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Oottage I mlwtry. 

The sp~cimens a.r~ made on Potter's wheel and care has been taken not to use any 
power dr1ven macbmery. The processes employed are simple and do not require 
capital expenditure. If tho p~ocesses are shown to tbe potters, they can easily follow 
them and turn out the goods Without any trouble. 

The village potters can manufacture the following :- ' 

(1) White garlien pots, KujM, Drainage pipes-
These articles are made on potter'S wheel from the lom~ol clays. The clays have been 

Rifted through 120 mesh and the residue containing grit a.nd sand is removed. The 
clay is semi dried a.nd wedged by ha.nd until the homogeneous mass is obtained. Shapes 
are made on the wheel and when the shapes are leather hard, they are turned on the 
wheel and polished. After these are dried white, they are fired in wood fired furnace at 
lOSO'C. 
(2) VitreOWJ ware- . 

Chutney pots, bowls and mortar and pestles. 
These are made on potter's wheel. The bodies for making these articles are made 

from the mixture of cla.y, felspa.r and quartz. These articles are fired at 1200°0 in the 
wood fired furnace. · 

Chutney pots and bowls are vitreous and acid proof. They do not retain any stain 
of either oil or organic matter after use. They are cleaned very easily with soap 
we.ter. 

:Mortar and pestle• are largely used by physicians. They are not manufactured in 
this country. Though the demand is limited, the price realised is very remunerative. 
(3) FirebriekB and fireclay-

Firebi.-icks are made from these clays. Ca.re has to be ta.kCn that the vein of lime 
stone at the clay pits has to be disca.rded. The clay is ground and mixod with burnt 
articles of clay ill certain proportion and bricks are made in wooden moulds. When 
they are dried, they can be fired in wood fired furnace at 1200'0. 

Derol is a railway station and near Ahmedabad and Baroda. In Ahmedabad alone 
there are a hundred factories which use firebricks. There is no place .nearer to 
Ahmedabad which can supply firebricks ao cheap as Derol can supply. If one potter 
engages himself to manufacture the!:le bricks, he will only require one furnace and will 
make sufficient to ma.IDta.in himself. 

Fireclay-
The olay from the pit has to be ground and l•wned 80 mesh and can he sold aa 

fireclay for ordinary purposes. 
(4) CM.ap glazed ware-
. Glazed bowiE, chutney pots, medicinal poto, ten pots, ougar basin, milk jug, piokle 
Jars, etc. . -

These are aU made on potter's wheel. The body mixture is composed of clay, ground 
felsparand ground quartz. The shapes which could not bo made on potter's wheel 
are made in plaster moulds and these types of wa.re are not included in cottage 
industry for the present. The handles a.nd spont for tea. pots, etc., are made by presaing 
the clay in plaster moulds. These moulds are to be supplia1 from the proposed Central 
factory in Bombay. 

The artioles made on .tho wheel aro turned and dried. They are dipped intu the 
glaze which is to be supplied from the proposed Central factory. The ware &re fi~ed at 
1200°0. The articles made by this process a.re of stone ware type and there will be 
no trouble of crazing as experienced in earthenware . 
. S&ggars that is bcxoe made from clay will have to be made. The goods will bO placed 
m these boxes a.nd fired ill the furnace. 

Q<ulm at Sam Road, Panch Malum m.tricl. 

The_ quartz deposito are in abundanoe and the qw>rtz is expo~ to !3omba;y. Glaso 
fac~nes use this quo.rtz in place of sand. The outside coa.tmg of uon OXIde when 
WCllled is easily removed. It contain• no impurity. One oan depend upon tho 
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quality ~nd quantity which ,vould last a number of years; the cost is nOt prohibitive. 
It can be had atRs.l2 pertnn delivered in Bombay. 

FeZ.par al Toova Road, Panch Jl!al~al8 Di8lric!. 

The felsphatio deposits are under the bed of the ~ver and by the oo_nsto.nt ~ow of 
water out crop is decomposed. Very few pieces of pmk felspar of the stze of 2 mohes 
square are availa.ble on the surface. A few pits were ma.de and a.t the depth. of 4 to 6 
feet decomposed felspar wa.s obtained. All the area. round a. bout is flooded in monsoon 
o.nd wherever an attompt was ma.de to dig, in all the places, the decomposed rook was 
obtained. In all the traveTSe work, we did not come across a single pla.ce where 
a large depos.it of either felspa.r or granitic rock having predozhina.nce of fe~par \Vas 

found. It is pom:ible that if pits were made twenty to thirty feet deep a.t a. distance of 
fifty to sixty feet from the river bed and the nal&~ protruding from the river bed, 
actual depo,its of the parent rock may be found out. 

We did not undertake this work, as the time at our disposal was short and we were 
mainly concerned with china clay deposits. 

Whatever felspa.r in tho form of rock and decomposed mass was found, was used in 
making the bodies and tho result was a.s good a.s that obtained with the folspar from 
Ajmer. The a.nalysis 'Of folspar also shows that it is pure orthoclase. 
It is o.dvisll.ble to do thorough geologicll.l sut"Vey by digging traverse pits from the 

nalas where there is the exposure of felspa.r to tbe place where the actual rock not 
aftected by water is found. The geologist will take at least three montb.s to do 
thorough traversing a.nd pit work. 

11ldU81ria! pr08peel8 in lhe di8lricl. 

From the places visited by me and the samples of clays, felspa.r a~d qua.rtz obtained 
from these places, I am of the opinion that Pottery industry ca.n be developed as a 
cottage industry in this district. The ra.w ma.teria.ls required for the purposes are 
availa.blo in the district. Fire wood also is availablo in abundance as there are some 
forests nearby. Wator is also plenty. As mentioned before, prepared gla.zes can be 
suppliod from the Central factory in Bomba.y. Technical advice can be supplied 
by the Indust.ries Department a.nd marketing of goods also can be undertakeii. by the 
marketing officer of the Depa.rtment. , 

It is advisable that one family of potter should make only oae kind of pottery article 
and ju<t enough without engaging o]lt8ide labour. The furnace should be supplied by 
Government on hire-purchase system &nd when not in use, the other potter can use the 
same under certain conditions. The following units u.s village industry can be brought 
in existence in this district. 

(1) (a) Kujas, garden pots, drainage pip08; 
(b) Firebricks and fireclay. -

(2) Glazed tea pots, sugar basins, milk jugs, pickle jars, cbutnev pots, white and 
coloured, gl&zod garden pots. • 

(b) Basseln clay In Thana District. 

T_he claya from Gokhera, Bhoida village areas obtamed from different pits and at 
vanous depths have been tested and fouad to be of same quality and free from lime. 
Teet 8Gmples rhowed m!lre or.l~ the same result except the variation in shades 
of colour. For commerma.l use 1t IS better to take the average sample of cla.y available. 

A larg.e pei"?entage of clay is very hard and requires weathering for a. season Or two. 
~lteJ:n:a~vely tt has tn ~ crushed and ground before it can be taken in use. The clay 
tS siliotous and plastic. V &tied use of this clay can be made in Pottery 
manufacture. 

11ldU8Irial Pr08pecl8. 

Basaein is a railway station and is about thirty miles from Bombay. The clays are 
about 2. mil06 distant from the rail .. ay station.' 

Arti_cl~ ma.nufactu~ in 13assein ca.n be conveniently sold in 13om bay market 
and distributed to vanous parts of tb.e Province due to the facility of motor service 
011d sea transvort, 
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The following units can be est&blished ae cottage industry:
(1) Building bricks, drainage pipes, kujas, and garden pots. 
(2) Glazed tea potE, sugar b&Bins, milk jugs, garden pots, v&Bee, chutne:y 

pot8, eto.- _ . 
I have included building bricks especially as the bricks made by people in the village 

are not so hard and compact as they should be. There is a great necessity to 
manufacture a good brick which would stand the test of architects. If the bricks are 
pressed and after firing are sufficiently hard, there will be no nece&Jty for plastering 
the brick work either with chuna.m or ~ement. No machinery is necessary except that 
mentioned in the equipment for fire brick manufacture. (Appendix III, 3.) 

. (o) Belgaum Dlstrlot clays. 

This district has the reputation of having china clay deposits at various pla.ces. Most 
of the places were, visited. Invariably a.ll the deposits were found contaminated with 
iron due to percolation of the decomposed laterite clays which form the part of 
overburden on these deposits. A pit W&B dug nearly fifteen feet under the overburden 
of laterite clay and the yellow cont&minated china clay W&B obtained. Though the 
samples appea.r to be white, when burnt change into yellow mass. These deposits 
cannot Qe used in place of china clay;· but these can be utilised as a mixture to a.ny 
other cla.ys where china clay has to be used and the colour is no consequence. As an 
instance, in Kha.napur in Belga.um District, there are two roofing tile factories and if 

. cheap glazed wa.re or high ola.ss terra cotta ware are proposed to be made, one can very 
well with advantage use these contaminated china clays in the body mixture. 

Desur a village near Belgaum ha.s got the same kind of deposit. Infonnation ws.s 
given to us that the cla.y is being sold as fire clay. When tests were made it was found 
that the clay is the disintegrated granite rock cont&minated with laterite clay. 

In K.apoli, a number of pits were made at difierent levels and in no case white china 
clay deposit was obtained. 

1 

In Gunji, o. better type is available but the clay is nbt white. 
Ghatgoli c!ay.-Two samples were t&ken from two different places. One sample 

when bumt gave a. fairly white coloured tile. The deposits are along the na.las. 
On one side, the clay is conta.minated with iron while on the other side, it is nearly free 
from iron. 

It is necessary to do further investigation in this partioula.r' a~e& ~ ho~ season when 
tbewaterisdried up and it is easier tc dig pits. Thoro.ugh inveet1gation w.ill t&ke about 
three months and if the clay deposits of better quality and la~ge_qu~tity are foun~, 
there is a likelihood of developing a china clay industry. The md!c&tlon on one Bide 18 
very promising aud worth trying. 

O..ae.cck c!ay.-This c!a.y is silicious aud when burnt gives. fairly white. tile. It is 
· non-plM.tio. It ce.n be used in a mixture but not in place of ohma cla.y. <?bma clay h~ 
got more alumina than this type of cla.ys. This clay ~ot be ?".lied p1pe clay aa 1t 
has- not got any plasticity. Pipe c]a.ys a.re very plast1c. The ongm of. the ~tlerock 
clay appears to be from the disintegrated sa.ndstone rooks combued w1th the 
transported deposits of tbe decomposed granite. 

(d) North Kanara Dlstrlot clays. 

Ohina clay from Hadinbal near Honawar.-Tbedeposits: a.re extensive and are under 
the overburden of laterite clays about 15 tc 20 feet. 

Better quality can be obt&ined if the mining is done by step system. 
Exposed cla.y.deposits contaminate with iron during monsoon and when the mine ia 

opened for working next season, a. large ,quantity of china clay has ~be removed before 
actu,.J digging is done. 

Levigation is not properly done and a large quantity of mica. remains in the clay: :e 
ch~a clay is sold as third quality clay. If tbe prop~r levigation is done "fi ~~en ° 
bllSlB, there is a great potentiality of the china clay mmee bemg worked pro t& Y· 

MO!t of the clay Fa.m pies collected are useful for wanufacturing cheap red ware e,ad. 
Macgalore type roofing tiles. . 
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(e) Ratnaglrl District olays, 

Jalgaon cliiys.-Tbo Bam plea were received from tho geologist Mr. Mukerji under 
the instructions from the Director of Industries. 

Tho geological survey report has boon submitted. It appears from this report that 
thoro is abundance of clay deposits of uniform typo. From tests, it shows that the clay 
Is free from lime and is plBBtic. · 

From experiments on commercial sca.le I o.m of the opinion that Man galore tiles and 
clump gln.zcd wa.ro can be manufactured as good as tho~o sold in the market. . 

(B) CONSTRUCTION OF A FURNACE FOR THE USE OF VILLAGE POTTERS 
USING WOOD FUEL FOR FIRING·CHEAP GLAZED WARE. 

(a} Tbo furnace was desigaed by Mr. M. E. Haskell, tho Industrial Engineer. 
The furnace h~ three fire months. It is 4 feet inside diameter and 4 feet 2 inches 

high inside. Tbe dome bas been mo.de from the specially designed blocks instead 
of arch brick£. Tho outor cover of the body of tlte fumg.co is built with red bricks 
from tho bottom of the furnace while tho whole foundation and the flues are built 
with fire bricks. The centml flue of the furnace is joined with the iron chimney 
about 82 feet high. 

The furnace was ready foruso in the month of April\939. (Bee Photograph No. 21, 
Appendix IV.) · 

(1} Date of firing 
When finished 
Tots\ time 
Wood consumed 
Tom perature 

Eo:perimentaZ firing of the furnace. 

1st May 1939. 
2nd May 1939. 
30 · 75 hours. 
2! kbandies. 
1130'0. 

Re.wU.-Mos!l.io tilos 6 .. ·x6 .. wero fired in the furnace. Tom perature was not uniform 
and the difference from top to the bottom WG.b about 100°0. Goods got over-fired at 
tho top and whereas at the bottom they turned out good. 

(2) Change in damper arrangement wa.s mado.o.nd tho furnace was again 
5th May 193!>-

Date offiring 
Wbon finished 
Total time 
Wood consumed 
Tomporo.ture 

5th May 1939. 
6th May 1939. 
20 hours. 
3! kbandios. 
1200'0. 

fired on 

RuuU.-!!otters, porcelain gl~ze tea pots and chutney pots wore fired. Temperature 
w"!'oknoflrint _uniform. All the &rtioles wore dofonned o.nd the setters cra.Ck.e<! due to qw g. 

(3) Damper kept as before-
Date of firing 
When finished 
Total time 
Wood oonsnmed 
Temperature 

8th May 1939. 
9th May 1939. 
21! hours. 
2 kbandies. 
1080'0. 

w!:;~..tt;1fi".made.Jrom red clays were fired and at the top white clay nrticles 
were under-fired an'dgth. oseematptehmtnret w ... not uniform. Goods placed at tbe bottom 

o op were over-fired, 
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(4) Chango of damper and the regulation of secondary air adopted-

Date of firing · 
When finished 
Total time 
Wood consumed 
Temperature 

17th May 1939. 
17th May 1939. 
12 holUII. 
2 khandies. 
108~·c. 

ResuU.-Articles made from red cloy were glozed and fired. Top temperature was 
more than that at bottom. Some articles at the top were over-burnt. The result was 
more satief!Lctory. 

(5) Damper was kept 8 inches open and secondary air holes were olosed-

Date of firing 
When finished 
Total time 

·Wood coD.sumcd 
Temperature 

21st May 1939. 
21st May 1939. 
12 holUII. 
2lkhandies. 
11ao•c. 

RuuU.-All white glazed articles were fired in the furnace. The temperature was not 
uniform and the glaze on the articles was dried up. 

(6) The damper was kept 9 inohes open and secondary air holes were closed-

Date of firing 
When finished 
Total time 
Wood cona\J.Ii:led 
Temperature 

25th May 1939. 
25th May 1939. 
15jhours. 
21 khandies. 
12oo•c. 

Reauli.-White and coloured porcelain glaze articles were fired. Though the tempera
ture was not uniform the result was good. There was only 10 per cent. wastage. 

(7) Position of damper and secondary air holes same as No.6-

Date offiring 
When finished 
Total time 
Wood consumed 
Temperature 

31st May 1939. 
31st May 1939. 
13i hours. 
2f khandies. 
1200°C. 

Ruuli.-Porcelain glaze (coloured) was applied to tea ssts and fired. Though t;h& 
temperature was not uniform from the top to the bottom, the result wa.a qwte 
satisfactory. 

(8) Having obtained satisfactory result in No.7, further alteration was made in th& 
supply of primary air- · 

Damper was kept 8 inohes open. 
Secondary air holes olosed. 
Primary air hole was closed 3 inches. 

Date of firing 
When finished 
Total time 
Wood consumed 
Temperature 

KO·I :Sk Qb 2-6 

3nl June 1939. 
3nl Jnne 1939. 
11 holUII. 
2 khandies. 
1080° c. 
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Ruult.-Grcen goods such as tea. pots, etc., from white clays and red clays were fired. 
Whi!A> cl&y gO<'ds were kept at the top &nd the red ones at the bottom. The atmosphere 
in the furnace was n?t sufficiently oxidising and all the red ware were over.fired due 
to reducti~. · 

(0) D&mper kept 6' o'pen. 
Secondary &ir'holes closed. 
Prim&ry air holes closed a·. 

" ... . 
DatA> of firbg 

When finished 

Tctal time · 

Wood consumed 

Temperature 

... 

... 

7th JWle 1939. 

sth June 1939. 

18 hours. 

2 khoodies. 

1080°0, 

Reault.-Green white clay and rod cl&y goods were fired. The atmosphere, inside 
the fuma.ce wae: reducing and the heat was not uniform. All red clay goods were over
fired o.nd reduced. 

(10) D&mper kept 6' opeu. 

Secondary air holes closed. 
Primary air holes closed 6'. 

DatA> of firing 

When finished 

Total time 

Wood consumed 

Temperature 

13th June 1939. 

13th June 1939. 

11! hours. 

2 khandies. 

1osooc. 

BesuU.-Glazed articles made from red clay were fired. The temperature was not 
uniform. Top ware were -over-fired. There Was no reduction. Re~ult was better 
than that of Nos. 8 and 9. 

(11) The bottom:arrangoment w&a tot&lly changed and mode similar to the one used 
in coal fired furnace. Flue holes at bottom closed. 

,'' . 
Dan;t~r kept 6' open. 
Second&ry m holes kept elo&ed. 
Prim&ry nir holes closed g•. 

Date of firing 

When finished 

Total time 

Wood consumed 

, Temperature 

17th June 1939. 

17th June 1939. 

13! hours. 

2! kh;.,dies. 
\ 

1200°0. 

~eBUU.-Porcblnin glazed articles were fired.· The glazed articles came out quite 
aa.tisfa.otory. The tom perature was fairly uniform from bottom to top. The difference 
was o.bout 20°C. · - _ ' _ . 

Nfe.-If ~~efum.furn~cO is ~ o.s above; there will be no difficulty in getting' unifonn 
resu ts. Th1e . ace has the bog walls in the body of the furnace. This t&kes up 
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nearly 33 per cent. of the space inside the furnace. The quantity of ware is fired 
nearly 40 per cent. leu thar. thst of coal fired furne.oe. To solve this problem, it wu 
proposed to remove the bag walls a.nd incorporate them into the wall of tho furne.oe. 

This change was made a,nd the firemoutbs were altered. 
The remodelled furnace was fired. 

(12) Date of firing 

When finished 

Total time 

Wood consumed 

Temperature 

. .. 

. ~ 

6th July 1939 • 

7th July 1939. 

24! hours. 

3 kha.ndies • 

1130'0. 

ReauU.-There was no full circulation of gases. 
1 

The temperature a.t the toP opposite 
tbe firemouths and at the bottom opposite the three holes in the wall was more than 
the tem)l<'1"ature in the middle part of the furnace. The temperature at the top was 
highest and at the bottom more than the middle part. The temperature of tho furnace 
between the firemouths was much less than in the body of the furnace. 

Da.mper was kept 6n open. 
Primary air holes 9" closed. 
Secondary air holes closed. 
Result w"" satisfactory. 

{13) Alteration was made by closing two holes out of three in tho bag wall-
. Damper kept 4" open. 

Secondary air holes closed. 
Primary air holes closed 9"'. 

Date of firing 

When finished 

Total time 

Wood consumed 

TemperatUre· 

12th July 1939. 

13th July 1939. 

23!hours. 

3 khandies. 

• • 1130'0. 

ResuU.-Tbe temperature at bottom <i.nd the top was nearly equal. In the midnle 
part vf the furnace the temperature .was low. The fuel consump~ion is more as the 
·once fired articles were fired. · The drawback of poor · circulation . of gases still 
remains. 

(14) Bottom fiue holes were closed • . 
Damper kept 6' open. 
Holes of primary and Secondary air kept cloaod, 

Date of firing 

When fuiished 

Total time 

Wood consumed 

Temperature 

19th July 1939. 

19th July 1939. 

17!hours. 

3j kbandies. 

1200'0. 

ResuU.-Temperature fairly uniform. Goods fired were firebricks. The weight of 
~oods was one ton and 7 cwts. The fuel consumption is proportionately less tban coal. 

>IO·I Bk Qb 2-6a 
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(15) Bottom flue hoi.., kept closed. 
One hole in the bag walls at the bottom was open. 
Flue anangement was kept similar to that of coal fired furnace. 
Damper kept 6" open. 

Holea for secondary and primary air kept closed-

Date of firing 

When finished 

Total time 

Wood consumed 

Temperature 

Goods fired :-
Butter milk pot s• white glaze. 
Jars big. 
Jars small. 
Tea. sets porcelain whit.e. 

27th July 1939. 

27th July 1939. 

17 hours. 

3 khandies. 

12oo•c. 

RuuU.-Fairly uniform. Temporature at the cen'tre was little more than at the top. 
The difference of temperature at top and bottom was about 2o•c. The only defect 
which remains to be solved is to get the fla.me from the firemouth to be drawn towards 
the dome and then to be drawn down. This can be done by having the firemonth 
six inches higher inside and to have the firemouthslengthened outside about 12". 

(b) Oonelusi0118. 

(1) Thefurnaoe built as before if fired as shown in the exporimentNo. 11 good result 
will be obtained. The quantity of ware will be less fired by thisanangement. 

(2) The remodelled furnace if fired as shown in the experiment No. 14 good result 
will be obtained. The quality oh·are fired compared well with the quality fired in the 
coal fired furnace. ' 

(3) The cost of wood fuel will be 25 per cent. cheaper tha.n that of coal, and it is easier 
to obtain in the villages. Ito photograph is at No. 21 under Appendix IV. No chimney 
was erected as the requisite facilities for same were readily available at the Bombay 
Potteries & Tiles, Ltd., 1\lazagaon, where this small experiments.} fumace was set up 
at an expenditure of about Rs. 1,200. 

(4) After making the onggeoted alterations in the furnace firemonths, the remodelled 
furnace of a larger size and capaoity can be token as a standard wood fired furnace-for 
the noe of the village potters and may cost about Rs. 3,500. 

C. P.SHAH, 
Pottery Export. 
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APPENDIX TIL 

ESTIMATES. 

(1) EsTDU.TES FOR A SMALL 0ENTBAL FACTORY WHICH wOutD PROVIDE TO THE 
VILLAGE POTTERS IN THE PROVINCE GROUND :PREP .ABED :MATEBIALS J'OB BODY :MIXING 
Al'ID GLAZE MIXES li'OB THEilUNUl!'ACTURE OJ' CHEAPER QUALITY OF GLAZED PO'l"TEBY 
WARE AND UNGLAZED :PO'l":rEBY WABE. 

The functions of such "' Centml Factory will be-

(I) To provide all mixing materials for bodies to the village potters to manufacture 
cheap pottery. · 

(2) To test the bodies and glazes for the use of village potters and tesch them how to 
use them on commercial scale. , · 

(3) To train up the village potters to manufacture pottery articles from indigenous 
clays by modem methods. 

(4) To solve the diffi~ulties which village potter/ come across in course of manu
facture. 

(5) To supply glazes, colou~s and other necessities- to village potters iti order that 
they can c&rry on ma.nufa.cture without difficulties. . 

Maa.;,..ry.-
Ra. Rs. 

(l) Stone Breaker 1,200 

(2) Crushing Rolla 

}·· 1,000 ·Elevator 
Screen 

(3) Wet grinding oylinder 1,950 

(4) Glaze grinding cylinder. 1,950 

(5) Colour grinding mill !lOO 

(6) Clay making plant for trial bodies 3,000 

(7) One Pug Mill 50(), I: 

(8) Potter's wheel 500 

· (9) Whirlers 100 

(10) Electric Mofors. 

Two 

"~·} Two ·5 H.P. '• 1,000 

Three ·2H.P. 

11,800 

Add Shafting pulley~. and. ,erection 
1,200 charges · •• .. . . 

13,000 
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Building•.-

(!) One Shed 20' X 15' X 12'- · 
Si<me Breaker and Crnshing Rolls, 
Elevator and Screen 

. (2) Shed 20' X 15' X 12' .• 
Glaze grinding, Body mixing. 

(3) Shed 20' X 15' X 12' -
Workshop to make articles and other 

processes 

(4) Furnace shed, 30' x 15' X 12' 

(5) Office and Store room- 30' X 15' X 12' 
(Items 1 to 5) 

Furnaces.-

(1) Down draught circular furnace wood fired 
4~ dia. 

Chimnoy 3'·3· dia. 75' high 

(2) Frit Furnace 

(3) Calcining Furnace •• 

Equipment.-

Drying Racks 

Boards 

Work tablea 

Tools 

Office Equipment 

Total Capital expenditure. 

l!aohinery 

Buildings 

Furnace• 

Equipment 

To tar 

Rs. 

2,400 

300 

300 

200 

100 

100 

100 

500 

13,000 

20,000 

3,000 

1,000 

37,000 

Rs. 

20,000 

3,000 

1,000 



Staff-

:Manager 

Fitter 

Potter 

Fireman 

Clerk 

. Workmen6 

Sepoy 

... 

89 

. .. 

Other EzpeMiture. 

Rs. 

150 

50 

50 

50 

120 

30 

500 per month 

6,000 per year 

It will be necessary to provide a. contingent grant to buy ra.w materials, stores etc. to 
carry on the work of the factory. It is understood that in the beginning the village 
potters should be charged for the prepared raw materials for mixing and glazes eto. the 
actual cost. The overhead expenses ~hould be borne by Government because the prod no· 
ticn of these materials will be small but actualexpens,es incurred in preparicg and manu· 
facturicg raw materials and glszes should be added before fu:ing their prices for esle. 
'There will be no loss in the proposed contingent grant ofRs. 3,000 a year. ' 

Clay bodies 

Ground·felspar or quartz 

Frit 

Glaze mix 

Saggars 

Capital Expenditure 

Recurricg Expenditure 

Contingent grsnt •• 

Capacity of Production. 

.. 

Summary. 

4 cwts. a day. 

5 " " 
2 " " 
5 " " 

20 per day .. 

Rs. 

37,000 

6,oo0 

3,000 

46,000 

Note,-Prices of machinery etc. are those existing duricg the middle o£1939. 
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(2} EsTJ>iATES FOB TBE JIIANUFACTUBE 01' CHEAP RED GLAZED WABE ON TllE BASIB 
' · OJ' A .SKALL SCALE !NDUB.TBY AT :B.A.SSEIN IN THANA DIBTBICT. . 

. The clay availa.ble. is .. in hard lumps and reqUires to be .weathered for one season .. 
Grinding is not necessary later on. , . . 

(!} Equipment,-

Bullock-driven pug mill 

One carl· •• 

Ha.nd-driven screen 

Potter's wheel 

Wooden racks 

Wooden planks 

TuQs, six .. 

Working benChes, two •• 

Pair of bullocks 

Tools, etc . .• 

Sagg'a.r-making whirler •• 

.Two Tanks, 5' X 5' X 2' 

Two Tanks, 10' X 2' X 10' 

(2) Building Sheda-

Three Sheds, 20'' x 20' 

One Shed, 40' X 20' 

(3) Ful'714oo-

8' diameter with 80' chimney 

(4) SaggarB-

15' diameter, 300 

.. 

' 

Rs. a. p. 

75 0 0 

75 0- 0 

100 0 0 

50 0 0 

100 0 o· 
200 0 0 

50 0 0 

25 0 0 

100 0 0 

50 0 0 

25 0 0 

850 0 0 

1 250 0 0 

J 

1,100 0 0 . 

} 1,500 0 0 

... 3,500 0 0 

400 o ·o 



(5) Total Capital Ezpenditure-

Equipment 

Tanks 

Furnace 

Buildings 

Sundry equipment 

Ssggars 

(6) Montluy prodU<tion-

300 Tea pots. 

300 Sugar basins. 

300 Milk jugs. 

100 Chutney pots (sets of three). 

25 Vases. 

50 Jars (500 1bs.). 

100 Garden pots. 

25 Kujas. 

(7) a .. l of prodU<tion-

(a) Raw MaleriaZ.-

Red olay one ton ... 

China olay five cwt. 

Ground quartz two owt. 

Gla.ze •• 

(b) Firewood 12 Khe.ndies' 

(e) Saggsrs 

(d) Labour-

2 Pottsrs at Re. 1 a day 

2 women at annas 6 a. day 

2 Labourers at annas 8 a day •• 

1 Boy at annas 8 a day 

92 . 

.. 

Rs. a. P• 

850 0 0 

250 0 0 

3,500 0 0 

1,500 0 0 

100 0 0 

400 0 0 

6,600 0 0 

Rs. a. p. 

5 0 0 

10 0 0 

4 0 0 

15 .o 0 
34 0 0 ' 
50 0 0 

15 0 0 

-60 0 0 

22 8 0 

30 0 0 

15 0 0 127 8 0 

226 8 .0 
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:Brought forward 

(•) Plaater moulds 

([) Stores 

' (g) Cost of m&intaining bullocks 

(h) Water 

Sale Proceeds-

300 Tea sets at Re. 1 a set 

100 Chutney pot sets at annas 6 a set 

25 Vases at a.nnas 6 each 

50 Jars (500 lbs.) at anna 1 a. ,lb. 

100 Garden pots at a~as 4 each 

25 Kujas at annas 4 each 

Net reauU-

Sale proceeds 

Cost of productions 

Deduct-

Interest on Capital Expenditure of Rs. 6,600 
a.t 6 per cent. per annum • • •. •, 

D~reciation at 5 per cent 

Net profit per month , • 

Total Cost 

Rs. a. P• 

409 6 0 

-281 8 0 

127 14 0 

33 0 0 

9414 0 

27 8 0 

67 6 0 

Rs. &. p. 

226 8 0 

10 0 0 

10 0 0 

30 0 0 

·5 0 0 

281 8 0 

\ 

300 0 0 

37 8 0 

9 6 0 

31 4 0 

25 0 0 

6 4 0 

409 6 0 
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(3) EsT{!IATES li'OB THE lU.NUFAOTUBE OP 'KuJA.S, DRAm AGE PII"Es, GAB.DBN POTs, 
FmEBRIOltS AND FIRECLAY ON THE BASIS OJ' A SIULL SCALE INDUSTRY AT 

DEROL m PANCH. 'MAHALs DISTRICT. 

Method of Working-
It is proposed th&t one potter and three persons to help him should work in a team,· 
Clay grinding is to be done with the iron rollers drawn by the pair of bnDocks similar 

to ohunam grinding. Six days in a month will be required to grind the cl&y. Two 
days will be required to grind the broken saggsrs. The ground material will be used 
as a mixture in making bricks. Clay mixing and pugging will require six days. Fiv<> 
d&ys will be required for making bricks, · Two day& fOr cle&ning and stocking. 

Pipe ·making and Knja making will require two days. Filling of the !unlace, firing 
and emptying will require six days. ' 

Summary-

Clay grinding 15 tons 
Grog grinding and l&wning 2 tons 
Clay mixing and pugging 
Making of bricks, kujas and pipes 
Cleaning bricks, etc. 
Filling the furnaee, firing and emptying 

' Capital expenditure--

'Bullock driven roller a· 
Bullook driven Pug Mill 
Band driven screen 
Potter's wheel 
\Vooden moulds 
Pair of bullocks 

Buildings-

Total 

Equipment. 

One shed 20' X 20' for fuma.ce. 
One shed 20' X 20' for manufacture. 
One shed 20' X 20' for tanks. 
Open spece 40' X 20: for grinding clay. 

Total area. 100' X 20' required·. 
Total cost Rs. 750. 

Six d•ys. 
Twod•ys. 
Six days. 
Seven days. 
Two d&ys. 
Seven days. 

Thirty days •. 

Rs. •• P· 
75 0 0 

200 0 0 
100 0 0 
50 0 0 
10 0 0 

100 0 0 

535 0 0 

(1) Tank .10' X 5' X 2' fo; clay mixing. 
(2) Tank 10' X 5' X 2' for clay mixing. 

(3) ~~~ Ciroular 20' diametee X 12' deep rack for grinding cl&y and pugging 

Total C08l Rs. 125. 

(4) 8' diameter furnace with chimney SO' high Rs. 3,500. 



Tola! Capital eXpenditure-

Equipment 
Tanks 
Furnace 
Sheds 

.M'!'IIkly Production-
Firebricks 3,000 (9' X 4!' X 2!'). 

95 

· Drainage pipes 50 (4' diameter and 2' long) • 
. Kujas 50. 

Garden pots 50. 
Fireolay 5 tons. 

Cost of producli01lr-
Ciay 15 tons at Rs. 5 per ton 
Burnt clay 2 tons at Rs. 7-8-0 per ton 
Cost of labour four men at annas 10 per day 
Cost offue1200 mds. at as. 2 per md. 
<:;;ost of stores in fomi of oil, moulds, etc. 

.Cost of feeding the bullocks per month 
:Sags 100 
Wntet 

Overhead expenses--
Interest on Capital invested Rs. 5,000 at 6 per 

cent. per month 
Depreciation on Capital at 5 per cent. on 

Rs.5,000 

I 

.Sale price of production-

Firebricks at Rs. 8 per 100 
Drainage pipes at annas 8 each 
Kujas at a.nnas 2 eaoh 
Ga.rden Pots at annas 2 each 
·Fire clay at Rs. 12 per t<>n 

.lt.~ d ruu.lt-

Sa.le proceeds 
Total cost 

Profit per. month. 

.. 

Total 

Tot!'! Cost 

3,000 
50 
50 

·~ 5 

Total 

Rs. ·a. P· 
337 8 0 

-26814 0 

68 10 0 

Rs. a. p. 
'535 0 0 
125 0 0, 

3,500 0 0 
750 0 0 

4,910 0 0 

75 0 0 
15 0 0 
75 0 .0 
25 0 0 
5 0 0 

20 0 0 
6 0 0 
2 0 0 

223 0 0 

25 0 0 

20 14 0 

268 14 0 

Rs. a. P· 
240 0 0 
25 0 .0 
·6 4 0 
6 4 0 

60 o.o 
337 8 0 
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(4) ESTDlATES I'OB THE l!ANUi'A.CTUBE 011' CHEAP GLAZED WABE O>! THE BASIS OF 
A SMALL SCALE INDUSTRY AT DEROL IN PANCH MA.11ALS DISTRICT. 

Iron Roller 3' diameter 

Bullock driven Pug ll!ill 

Band driven screen 

Potter's wheel 

Equipment. 

Wooden planks 1,000-8' x s• at annas 4 each 

Wooden racks 

Tubs six 

Working benches two 

Pair of bullooks 

Tools, etc. 

Buildings-

a Sheds 20' X 20'. 

1 Shed 40' X 20'. 

FunJaee--

} Totalcost 

8 feet di&met~r furnace with chimney SO' high 

Total Capitaltxpendilure

Equipment 

Tanks 

Furnace 

Buildings 

Total 

ns. 
950 

125 

3,1)0() 

750 

5,335 

Sundry Equipment • • 165 

Total 5,50() 

Rs. 

200 

100 

5() 

25() 

10() 

21) 

1() 

100 

50 

960 

750 

3,500 



Te& sets (Tea pot, sugar basin, milk jug) 

Jlowls 8' diameter 

Jlowls 7' diameter 

llow]s 6' diameter 

Bowls 5' diameter 

Bowls 4' diameter 
' 

Jlowls 3' diameter 

Jlowls 2' diameter 

0011 of produetion-

Raw Material8- , 

... 

6 tons clay at Rs. 6 per ton 

6 cwt. flint at Rs. 40 per ton 

3 cwt: felspar at Rs. 60 per ton 

.. 
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160 lbs. glaze materials with oolour at annas 2 per lb. 

360 mounds wood at annas 2 per md, 

Oool ojlabour-

3 men at annas 10 a day 

. 2 women at anna.s 6 o. da.y 

2 boys at annas 4 a day 

Plaster moulds for handles 

Stores and handles 

Cost of maintaining 2 bullocks · 

Cost of water 

• 
Interest on Capital of Rs. 5,600 at 6 per cent. 

Depreciation at 5 per oent. -

.. "} .. 

Total 

TotaiCost -

Ko-n Bk Qb 2-7 

Rs. 

Re .... 

25 0 

60 

100 

100 

100 

100 

100 

100 

100 

P· 
0 

10 0 0 

9 0 0 

20 0 0 

43 12 0 

93 12 0 

10 0 0 

10 12 0 

20 0 0 

2 0 0 

244 4 0 

27 8 0 

23 0 0 

294 12 0 



Sak ProceW. of Produdion- . 

·Tea sots at Re. 1 e&ch 50 

Bow 1B s• at Re. 0-4-0 each 100 

Bowls 7' at Re. 0-3-6 each 100 

Bowls 6" at Re. 0-3-Q each 100 

Bowls 5' at Re. 0-2-6 each 100 

Bowls 4" at Re. 0-2-Q each 100 

Bowls 3' at Re. 0-1-6 each 100 

Bowls2" at Ro. 0-1-Q each 100 

Chutney eets at Re. 0-6-Q 200 
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Pickle jars (five hund<cd pouods) Re. 0-2 .() pe< lb. pieces 100 

Cups and eauce<s at Re. 0-2-Q each 301J · 

Mortars and pestles 1-8-0 each 20 

N<t reauU--

Sa.le proceeds 
Total cost 

P<ofit pe< month 

Rs. 

Rs • ... 
50 0 

25 0 

21 u 
18 12 

15 10 

12 8 

9 6 

6 4 

75 0 

62 8 

37 8 

30 0 

364 6 

364 6 
-294 12 

69 10 

P· 
0 

o· 
0 

0. 

0 

0 

o. 
0 

0 

0 

0 

0 

0 

0 
0 

0 

Note.-The above two units (Nos. 3 and 4 of this appendix) have been proposed to 
start at one place and it if\ possible to work these units on Co~opera.tive basis. 

By buying one unit of equipment such a.s rollers, bullocks and pug mill and erecting 
one furnace, the Capital expenditure for both the units will be a.s follows :-

Combined Capital cxpcnditu<e fo< both the units-. 

Iron Rollers 3' diameter 
Bullock driven pug mill 

Hand driven screen 

Pottc<'o wheels two 
Wooden planks _1,000 

Tubs six 
Wooden racks 

Working benches two 
Pair of bullocks 

Tools. etc. 

Wooden moulds 
Furnace 
Tanks 

Buildings 

Sundry equipment 

... 

Rs. a. P· 
75 0 0 

200 0 0 

100 0 0 

100 0 0 

250 0 0 

25 ·o 0 

100 0 0 

10 0 0 

100 0 0 

50 0 0 

10 0 0 

3,500 0 0 

250 0 0 

1,500 0 0 

165 0. 0 

6,435 0 0 Rs .• ·• . ---------
It will tllus bo seen that if worked sepo.rat~ly, ea.ch unit will make a profit of 

~s. :8-10-Q and Rs. 69-10-Q respectively o.nd on co-operative ba.sisthe profit will be 
8 • 5 ~e;':llonth and Rs. 89 per month and the CaPital expenditure will be only 

RJS. 6,43o mstead of Rs. 10,410. 

, Ar~gements ~iU have to be mo.do for marketing these products and also for 
supp ymg prepared, ru.w m'ltorials, glazes and technical advice. 
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(5)_ ESTIMATES ::B'QB. AN UP-TO-DATE :B'A.OTOBY ::B'OR THE MANIJ11'ACTURE' 011' CUPS, 
SAUOEBS, PLATBS"A.ND DINNEB WABE • . 

. The planning of the eqliipmen t of the factory is based on tho following daily production 
of eight hours :- . 

400 dozen cups and saucers. 

200 tea sets. 

25 sots of table ware of every doaoription. 

10 gross of sundry articles suoh as medicinaJ pots, eto. 

Every day seven tons of body materials will be required for the m•nufuotura of the 
n.bove production. ' , 

The grinding cylinders for wet grinding quartz and felspar must be kept running 
from 16 to 20 hours every da.y, which may be donewitltout hesitation, since they do not 
require any attendance during this working period. 

The following is the short description. of the working of the plant. 

When laying out the plant it is considered in the lirst place that during tho whole 
manufacturing process from the raw material to the finished ware the· different operations 
should allow a.n uninterrupted ma.nufa.ctureavoidinga.ny level crossing and the confusion 
which might result from it. Furthermore the use of the most modem equipment haS 
been proposed, in order to mechanize all work with the minimum use of mBn.ual 
labour. 1 • 

To manufacture cups, saucers, plates, etc., highly trained and experienced labour is 
necessary for mass production with proper finish at minimum cost to compete with 
foreign imported articles mainly from Japan and I ·have thought that this is the only 
method by which we can overcome the difficulty ofuntre.ined labour that is to mechanize 
most of the operations as fa.r as possible. , ' 

The sides of the factory should have railway sidings, so that the coal and raw materials 
arriving in railway trucks can be unloaded straight into the correspontling stores whereas 
the finiehcd ware can be loaded from the ware house into the railway trucks waiting for 
them, · 

The main building consiSts of five halls. TWo of them contain the tunnel kilns 
The two other halls contain the forming and finishing machines connected up to the 
tunnel kilns, In their prolongation line, there are storage and forwarding departments. 
The fifth hall contains frit making, frit furnace and the decorating department, 

Tho preparation of body:-

As •!ready mentioned above about seven tons of body materials will be required every -· . . 
Tho ccmposition of the wM~ •oare bodyis1t8U<llly the following :-

Quartz and felspar 

China. clay and other clays 

40 per cent. 

60 per cent. 

The fels!">r and quartz are rough ground by means of a separate ilro~p of machines. 
The ~&terials are crushed in an Edge runner pa.n ; a bucket conv~yor ca.rrtes the crushed 
~tori&! to &sifting cylinderwhi~h sifts it to the desired size (ofS•eve No. 30) and passes 
It lllto a Bunker below. · · . 

w~e~if~ ma~rialis then charged on the pulv~rizing cylinders for wet grinding in 
eh It IS finely ground. 

»o.n Bk Qb Z-7a 



100 

Tho china clays and other clays are conveyed by means of a bucket conveyor to t~e 
diasclvlng and mixing Blunger where they are ?U'•clved. The :?"ely. ground ma~•al 
of the cylinders is conveyed by the compressed a~r plant to the dJSsol~g an~ ~XI~g 
Blunger and there thoroughly mixed With the dissolved cla;r. The finished liqmd sl~p 
paases then through a sifting cylinder and as a precautionary measure through slip 
1ifter and is made to arrive at last in the store tank Which is provided With a screw 
Blunger acting as & stirrer after paasing through the electro magnet. 

A membrane pump conveys the liquid slip into the filter-press where it is passed into 
body cakes. In the filter-press shop there is rccm to spare to store up a sufficient quantity 
of hody for scouring. 

Forming or shaping of lhe arlicles io be made.-The body coming from the store shed 
is thoroughly pugged in the pugmill With vacuum equipment and made into rolls which 
are free from air bubbles and structureless. The body is then brought to the 
automatic plate making machine and cup making machine. Besides there is a row of 
jiggers with-jolleys on which dishes, &bncrmal platee and other articles are m&de by 
jiggering. The body rolls coming from horizontal pugmill are cut into pieces of equal 
length and then shaped outside on the plate making machine. 

The freshly made platee remaining on their plaster moulds are made to travel through 
the Dryer. At the end of tho Dryer, the dried platee are removed from the plaster mould 
and the latter ag&in placed into the Dryer, in which they are conveyed hack to the 
automatic plate making mAchine. The whole period during which the moulds are kept 
in circulation in the Dryer is about one hour and twenty minutes. The plates removed 
from the plaster moulds are trimmed and finished on the jiggers arranged at the discharge 
end of the Dryer and then placed into racks provided for that purpose. They may a lao 
be placed into aaggars directly, put on the platform wagons and conv.eyed through the 
tunnal kiln for the first fire. 

Tho cupa are made on the automatic cup making machine. The inside shaped cups 
remaining in their plaster moulds are made to travel through the Dryer. The cups are 
white hard when they are removed from the plaster moulds at the end of the Dryer. 
After being emptied, the plaster moulds &re again placed into the Dryer, in which they 
retum to the automatic cup making machine after a passage time of about an hour. 
At the discharge end of the Dryer, there are two jiggers en which the cnpa are trimmed. 
On the work bench next to it the handles are joined by slipping and the cups then pl&eed 
on planka into racks. 

Having achi~ved their drying, the cupa &re placed into aagg&rs &nd put on platform 
wagons, on which they are conveyed through the Tunnel kiln fer being biscuit fired. 

The aame methods are to be adopted for aaucera and dinner ware. 

Glazing operalioM.-The articles placed into aaggara pass through the biscuit kiln. 
The biscuit. fired ~re is removed from the aaggars and sorted in the space between the 
two tunnel kilns. ltJS cleaned en the dnst brushing benches and then glazed. 

Tho liquid glaze is conveyed from the cylinder in which it is finely ground by means 
ofacompreasedairplantwith the glaze tank. ' 

Two wet glaze removers are provided to free tho rims of the plates and cupa from the 
adhering glaze •• The glazed ware is again placed into tho saggars and paased through the 
aeecnd tunnel kiln to undergo the gloat fire. On leaving the kiln the ware is sorted and 
conveyed to the store room fo~ undecorated ware .. Here soll!-e grinding machines are 
located to remove &ny small gr&lDB of aand or thelika which might have fallen on the ........ 

D«?'ali!'9 lho glaud ware.-The white glazed ware are painted with brush or litho
graphic pnnts of varions designs are transferred on the ware and fired in the muftle 
furnaoee. 

Qoi<l decorations are also made in the aame way. 
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LIST OJI MAOlllliBBlt'. 

(1} PrelimiMry CI"Wikint; of quar!z a1Ulfel8par- • Bs. 

(1} Edge Runner Mill with granite bottom 5' dia. 3,375 

(2} Ilucket Conveyor and sorting oylinder 1,125 

(3} Electric Motor 7•5 H.P. shafting, etc., complete 625 

Total • • 5,125 

(2) Slip Mill DeparlmenJ--

(1) Wet grinding cylinders 6'-6' without lining and' fiint 
stones-2 only 7,700 

(2} Cone !level Gear including an elastic coupling to get ths -
gearing into joint with the motor and the other gearings • • 1,500 

(3} Electric Motor 25 H.P. 1,250 

(4} Copper Strainer 60 

(5} Weight Revolution Counter-2 only 55 

(6} Compressed Air Plant -o1th Electric Motor 4 H.P. 1,025 

(7} Ilucket Conveyor 560 

(8} Electric Motor 2 H.P. 200 

(9) Vertical Illunger 1,875 

(10} One Speed Reducer capable of transmitting 9·5 H.P. with 
875 . fla.nge joined electric motor . • . • •. 

(11} One sifting Cylinder 1,000 

(12} One S!'eed Reducer with fiange joined electro-motor from 
1·5 H.P. to 2 H.P. • • •• 

(13} One Slip Sifter" Visco" with Electric Motor 

(14) Screw Illungers-two only 

(15) Two Electrio Motors 7·5 H.P. 

(16) Electro Magnet and Convertor 

(17} Membrane Pump 

(18) Electric Motor 7•5 H.P. 

(19) Iron Filter Press 50 ch&mhsrs 2 

(20) Pulverizing Cylinders 4! -7 t• comp~ with copper strainer, 
revolution counters, reduction gearmgs • • • • 

Total •• 

850 

375 

2,250 

960 

90j) 

!,000 

250 

8,500 

36,625 



( 3) Saugar Clay pr•paring Plant
(I) Do\}ble pair of crushing rolls 

(2) Electric Motor 6 H.P. 

(3) Bucket Conveyor 

(4) Sorting Cylinder 

(5) Return Conveyor 

(6) Edge Runner Mill with Hood 

(7) Electric Motor 4 H.P. 

(8) Bucket Conveyor 

(9) Feeding Appai:atus 5 
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(10) One complete Driving arrangement for above 

(11) Controlling Apparatus' complete with frames, Shutters, 
Alarm Boll and Red Lamp Indicators-5 •• 

'(12) Spiral Conveyor and Mixer suitable for direct drive--2 

(13) Bucket Conveyor complete with Bevel Gearing &nd fast and 
loose pulley 

(14) Wet Mixer complete with driving gear 
' 

(15) Horizontal Pug Mills monnted on a C.I. frame and 
complete with driving gear and mouth-piece 

(16) Electric Motor 15 R.P. 950 RPM. • • 

Sa~gar Making Deparlmenl-

Rs. 

1,750 

400 

550. 

650 

700 

3,400 

250 

550 

1,550 

450 

• 

419 

970 

550 

1,225 

1,582 

925 

15,921 

. (I) Friction Drive Saggar Press complete with one table but 
. without dies • • • • • • 3,13S 

, (2) Electrio Motor 4 H.p. 935 RPM. 265 

(3) Sail,gar Making Machin? suitable for saggars 66!' dia. x 12!' 
· htgh and complete mth Jolley • • • • • • 747 

(4) Electrio Motor ll R.P. 920 RPM. complete with driving 
organ for above • • . . . • 444 

4,594 

Saggar ciay and Saggor Making Dapartment-Total 20,515 
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(4) Forming and Fini•hing MacMnety-
1 (1) HorizoD.ta.l.Pug :Mill complete with wheel gca.ring, mouth. 

piece, charging and mixing drum and special worm knives 

Ra. 

6,394 

(2) Multicell yacuu~ P~p complete with vacuum guage and 
. a.utoma.t10 lubr1ca.t1on . . . .. • . . . • 745 

(3) Electric Motor 20' H. P. 1500 RPM complete with starter 969 

(4) Automatic Plate Making Machine and one Mattern for 
adjusting the mould& • • • • 7,234 

(5) Automatic Dryer 9,325 

• (6) Jiggers 2 only 195 

(7) Electric Motor 0·5 H.P. 1400 RPM for above 95 

· ,(8) Automatic Cup Making Machine with aJI its accessories for 
moistening tw~ pattern profiles and two jolleying pans . • 2,51~ 

(9) Electric Motor It H,P. 950 RPM 173 

(10) Automatic Dryer compl~te with Elec~ric Motors for driving 
and all accessories for speed rqduct1on, eto., for cups . . 6,612 

(11) Jiggers 2 only 

(12) Electro Motors 0··5 H.,P. 1400 RPM 

(13) Pillar JoJiey and Jigger combined 

... 

(14) Oval Machine complete with fast and loose pulley and belt 
shifter and intermediate sha.ft . · · 

(15) Electric Motor 2 H.P. 920 RPM 

(16) Simple Jiggers-;-twenty only 

(17) Jolleys-nineteen only 

(18) Pillar JoJiey-one only 

(19) Electric Motor complete with transmission organ 5 H.P. 935 
. RPM. •• •• ·• ·• 

(20) ,Complete cl&aning and dust remo~ing p!&nt complete with aJI 
accessories · • 

(21) Glaze Removing 'Machine 
(22) Electric Motor 0, 5 H.P. 1460 RPM complete with Speed 

Reducer • 

GrindinfJ and Scouring Depar!meol.-
(1) Self-contained Grinding Machine 
(2) Grinding and Poli.shing Machines complete with gearing-2 

only • • • • · · · • 
(3) Vertical Grinding and foli.shing Machincs--2 o~y . 
(4) Eleetric Motor 2 H.P. 920 RPM complete w•th transzwa. 

sion organ 
. Lining and Flint Slonu • • 

Shape Making and Finishing Total 

196 

95 

913 

872 

225 

1,985 

820 

16:J. 

1,063 

695" 

488 

406 

41,073 

513 

700 

763 

425 
1,763 

45,237 
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Summary-
(1) Prelimin•ry Crushing 

(2) Slip House 

(3) Sogg•• Clay •nd Ssggor Making Deportment 

(4) Shope Making •nd Finishing Moohines · 

Cost of Moohinery Erection 

. -

Total cost for Machinery 

Ssy •• 

Rs. 

5,11!5 

36,625 

20,515 

45,237 

1,07,502 . 

'12,000 

1,19,502 

1,20,000 

Nole.-Prices ofm•chinery, etc., are those existing during middle of 1939. 

• Furnacea. 

(1) Biscuit Tunnel Furnace 240 feet long x 4 feet wide inside. 

(2) Glaze Tunnel Furnace 240 feet X 4 feet 

(3) C•lcining Furn•ce 

(4) Muille Furnaces-two only 

(5) Chimney for above 

(6) Frit Furnace 

Tool& and Equipment • 
• 

Blacksmith and FiUe<'s Slwp
Power driven l.a.the 

Power driven Drilling Moohine 

Po,~er driven Blower 

Sundry tools including tap and dies 

.. 
\ 

Total .. 

• 

1,25,000 

1,25,000 

1,000 

10,000 

5,000 

5,000 

2,71,000. 

I 
2,000 

500 

100 

500 



Oarpet~W'• Shop
Ca.rpenter's lathe 

Carpenter's tools 

Mould ~akers Shop
Moulding tools 

Whirlers 

Drilling Machine 

Drswing Materials a!'d tools 

Drswing :Sox and :Board 

Chemical La.boroJory-

1o5 
' . 

.. 

Chemicals, Apparatus, Fittings and testivg Furnaces •• 

Fitting for shops such as 1\'orking benches, tables, racks, moving 
ila.tforms, eto. . • . . . . . • 

Ligl.ting in the faclory-
400 Lights at Rs. 15 per point 

Summary-
:Biaoksmith and Fitter's shop 

Carpenter's shop 

Mould Maker's shop 

Chemical Laboratory 

Shop Fittings 

Lighting 

.. 

Water connections with Storage Tanks 

Office Equipment 

Library 

Tots! 

500 

200 

700 

30!1 

2(1:) 

300 

300 

100 

1,200 

5,000 

10,000 

6,000 

3,100 

700 

1,200 

5,000 

10,000 

6,000 

5,000 

2,000 

1,000 

34,000 
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( l) Machinery Equipmenl--
50 Jigger heada at Ra. 30 each 
50 Jigger profilca at Rs. 5 each 
20 Oval Jolleys profilea at Rs. 10 each 
15 Dies for stilts etc. at Ra. 75 each 

400 Saggar plates difiereat sizes at Rs. 2·8·0 each 

Plaster Block M ould8-
3 Tea pot at Rs. 25 each 
3 Sugar basin at Rs. 20 each 
3 Milk jug at Rs. 10 each 

20 Cup at Rs. 5 each 
20 Saucer at Rs. 7 each 
20 Plate at Rs. 10 each 
10 Plate at R&. 15 each 
10 Plate at Rs. 15 each 
10 Plate at Rs. 15 each 
4 Ova.l moulds at Rs. 25 each .. 

25 Sundry articles moulds at Rs. 10 each, • 

Plaster Pie<e Moulds-
50 ·r.roulds teo pot 
50 Moulds Sugar baain 
50 Moulds Milk jug 

800 Moulds Cups .. 
800 Moulds Saucers 
800 Moulds Ploteo 
100 Moulds Ovals •• 
400 Moulds Sundry 

Saggar&-

500 Cups aaggars • , 
335 Saucers sa.gg&rs 
200 Bread plate aaggors 

50 Tea. pot sagga.rs 
25 Milk jug sagga<a 
50 Sugar b .. in aaggars 
:to Soup plate aaggars 

150 Dinner plate aaggars 
25 Pudding plate aaggars 

400 Oval ware aagga<a 
200 Saudry saggars 

1,955 

· Say 2,000 soggors, 

I " 

• 1 

B... 

1,500 
250 
200 

1,125 
1,000 

4,075 

75 
60 
30 

100 
140 
200 
150 
150 
150 
1QO 
250 

1,405 . 

-
250 
200 

50 
800 

1,000 ' 
1,200 

500 
400 

4,400 

6' 
s• 

15' 
s• 
s• 
8'· 

15' 
15' 
15' 
s· 
6' 
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50 per cent. extra provision should be made. 

··~ 3,000 sagga.rs are necessary before actual firing in the tunnel oven will begin. 

G la.ze sagge.rs should be of the same quantity for glaze firing tunnel oven . 
. ·. 6,000 sa.gg&rs must be provided in Capital Expenditure. 

Approximate weights of the sa.ggars are as follo~s-
• 2,100 Saggars 158 dia. X 68 high. · 

2, 700 Saggars 15• dia. X 88 high. 
1,200 Saggars 18" dia. X 15• high. 

2,100 X 25 = 

2,700 X 30 = 
1,200 X 45 = 

52,500 Lbs. 
81,000 Lbs. 
54,000 Lbs~ 

187,500 Lbs. 

Weight ofsaggar. 

= 84 Tons Approximately. 

Cost of clay 
Cost of making . 
Cost of firing 

Cost of sa.gga.rs '. 
'StiUs, thimbles, slabs etc.for firing of glaua articles. 

Rs. 
1,680 

840 
1,680 

4,200 

These are required as supports for placing the various glazed articles in the . B!\gga.rs. 
About 10,000 each are required in the begioning and tlJ.oy·hllve to be replomsht:d as 
required just as is the case with sa.gaa.rs. These will be mMo and so the approximate 
cost for the lot will be a. bout Rs. 2,00'0 and this is to be included in C&pita.l Expenditure. 
The total cost for, saggars, stilts, plaster etc. will be about Rs. 16,080. 

Buildings. 

The cost of buildings is estimated at Rs. 2,00,000 according to the plan of tho fact?'}' 
attached with the- scheme. Detailed drawings will have to be ~(\de by tto C1vd 
Engineer. 

Buildings 
Machinery 
FumacCs 

Capital Expenditure. 

Tools and Equipment 
Sagga.rs, stilts, Plaster-

Moulds and Machinery equipment 
Motor Truck and car 

Working Capital Approximately say 

Rs. 

2,00,000 
1,19,602 
2,71,000 

34,000 

16,080 
7,000 

6,47,582 
3,52,418 

10,00,000 

Note.-Prices of machinery etc. are those existing during middle of 1939. 
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0081 on Labour-

1. Columning q ua.rtz, etc. 
2. Grinding quartz and felspa.r 
3. Wet grinding 
4. Clay mixing 
5. Body making 
6. Filter pressing 
7. Pugmill .. . 
8. Slip making .. . .. 

Casting tea pots, sugar and milk jug Q. 
10. Plate making 
11. Cup making 
12. Saucer making 
13. Oval shape making •• 
14. Pilla.r Jolley and Jigger 
15. Medicinal pots, etc. 
16. Handle making 
17. Cleaning plates 
18. Cleaning saucers 
19. Cleruiing eupe 
20. Biscuit plocers 
21. · Biscuit firemen 
22. Biscuit drawers 
23. Dust removing 
24. Glasing .. 
25. Glaze placers 
26. Drawing glazed ware •• 
27. Sorting glazed wa.re .. 
28. Cleaning glazed wa.re .• 
29. Frit mixing 
30. Frit making 
31. Frit grinding 
32. Glaze making 
33. Crushing rolls 
34. Pug mill .. 
35. Saggar press 
36. Sa~ machine 
37. Pa · g .. 
38. Producer gas making .. 
39. Miscellaneous •• 

Total 

Men 186 at &nllaB 12 a day 

Women 137 at annas 8 a day 

Men. 

2 
2 
2 
1 
2 
4 
2 
2 
6 
3 
2 
2 
1 
1 
2 

14 
14 
14 
12 
2 

12 
2 

15 
12 
12 
6 
4 
2 
3 
2 
2 
1 
2 
3 
3 
4 
3 
8 

186 

Rs. 208 X 25 working days 

Women. 

2 
3 

2 
• l. 0 

3 
3 
6 
1 
2 
2 
2 
2 
2 

20 
14 
14 
14 

2 
15 

6 
4 
2 

3 
3 
2 

8 

137 

Rs. a. P· 

139 8 0 

68 8 0 

208 0 0 

25 

5,200 0 0 



Oosl 011 Slaf!-

Manager 
Fireman 
Engineer 
Assistant :Manager 
Chemist 
Grindi!lg Foreman 
Sliphouse Foremo.n 

109 

Forming Departmen.t Foreman .. 
Saggar Department Foreman 
Biscuit Department Foreman 
Glaze Department Foreman 
:Mould maker •• 
A68ista.nt Mould maker 
Assistant Mould maker 
Assistant :Mould maker 
Oilman 
Placing Foreman 
Drawing Foreman 
Saggar .Maker 
Placing Foreme.n 
Drawing Foreman 
Drawer Foreman 
Producing gas foreman 
Carpenter 
:Blacksmith 
Fitter 
Clerks (5) 
Timekeeper 
W a.rehouse uum 
Watchman 
Sepoys (4) 

Office StaJf-
Msnaging Director 
Secretaory 
Accountant 
AssiEtant Accountant 
:Bill clerk 
Typists (2) 
Dispatch clerk 
:Bill Collector 
Salesmen (3) 
Sepoys (3) 
Sepoy 

Pola! Staff Ooet-
Factory 
Office 0 0 

Ra. 
500 
500 
200 
200 
100 
50 
50 
50 
50 
50 
50 

100 
30 
30 
30 
25 
50 
50 
30 
50 
50 
50 

150 
50 
50 
50 

250 
50 
50 
30 

100 

3,075 per month. 

500 
150 
200 
100 
75 

100 
50 
50 

300 
90 
30 

1,635 per month. 

3,075 per month. 
1,635 # Do. 

4,710 Do. 
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Produdion- , 
It ia proposed to manufacture the following articles for sale e':"ery d.ay :-

6,000 Cups. 
6,000 Saucers. 

2,400 Small plates. 
200 Tea pot.. 
200 Milk jugs. 
200 Sugar pots. 

2,100 Plates. 
400 Oval pots of various shapes for dinner sets. 

1,440 Sundry articles, medicinal pots etc. 

18,940 

Quanlily of body reguired-

Name of article. Weight of Quantity. 
Total weight 

Cup .. 
Sauc~r .. 
Bread plate .. 
Ten. pot .. 
Milk jug .. 
Sugar pot .. 
Plates .. 
Oval pots .. 
Suudry goods .. 

Cost of body
Raw M alerialo
. China clay 

Plastio olay 
Flint 
Felspar 

.. 

.. .. 

.. .. .. .. 

.. .. 

••• Rs. 46-12-Q per ton. 

article. required .• 

Oz. 

.. 4 6,000 .. 8 6,000 .. 8 2,400 .. 24 200 

.. 8 200 .. 16 200 

.. 16 2,100 .. so 400 .. 16 1,440 

18,940 

Allow 10 por eon t. wastage .. 
A llow 20 por cen t. breakage .. 

I 
' 

Say (Seven tons) .. 

45 per cent. at Rs. 75 per ton. 
20 per cent. at , 25 per ton .. 
25 per cent. at , 20 per ton. 
10 per cent. at , 30 per ton. 

100 

'· 

Lbs. 
' 

1,500 
3,000 
1,200 

300 
100 
200 

2,100 
2,000 
1,440 

11,840 

1,184 

2,605 

15,629 

-

Seven toll!! are required per day. 
is 175 tons. ~ Taking 25 working days, total qunlltity required 

.·.C-ost of.ra~ materials for body per month say, is, Rs. 8,181-4-0. 



111 

Gla:e-
. ·~!:per cent. gl&ze is required for 175 tone. 
Glaze required is 4· 375 tons. 
The cost of glaze is R.e. 0-4-0 & lb. 

:.Cost of glaze is Rs. 2,450 per month. 

Retuning expenditure on aaggars-
The brea.ke.ge in saggars ordinn.rily comes to 10 per cent. In tunnel ovens the sn.gg&l'B 

ate fired comparatively many times more than round furnaces; it is advisable to take 
20 per cent. The same with thimbles and stilts. 

The provision ofRs. 6,200 has been made in Capit&l Expenditure. 
The replacement cost therefore will come toRs. 1,240 per month. 
The broken sa.ggars will be utilised as grog or firebricks ~ill b6 m&de from them. 

50 per cent. of the value will be realised. · 

It is therefore taken as recurring expenditure 50 por cent. of the cost of 
replacement. 

:.Rs. 620 per month. 

' 
Water-

175 tons Body. 

20 tons Saggar Body. 

195 tons. 

X6 

1,170 tonsw&ter. 

x240 

280,800 Gallons water for manufacture • .. 
300 people working in a faotory. 

X 10 gallons each oonsurocs. 

3,000 per day. 

X30 

90,000 per month.· 

Total 280,800 

90,000 

370,SOO Gallons per month • 

. The rate at Re. 0-H~ per 1,000 gallons . 

. ·.-.Rs. 325 per month. • 
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Elutric En<1'gy-
From tho experience in tho local Pottery fuctory it has been found that for 65 H.P. 

motors, the monthly cost of electric energy comes toRs. 150 including the lighting of 
the factory. 

Basing the calcul'l.tions on the s.bove, the cost in the proposed factory is estimated a.t 
Rs. 600 per month fora number ofmotors~OO H.P. • 

Ooalr-
Tunnel kiln builders estimate that each tunnel furnace will require 8 tons of coal every 

day. Two furnaces will require 16 tons. For 30 days working 480 tons ooal will be 
required. 

At the present rsto of Rs. 16 per ton the total cost of coal for tunnel furnace is 
Rs. 7,680 per month .. 

Oalcining Furnac&-
Coal required will be 25 tons at Rs. 16 per ton-Rs. 400. 

For Fril Kiln-
5 tons offrit is to be made. 

Coru used will bo 
I 
Coal for drying aaggars 

• ·.at Rs. 16 per ton Rs. 480. 

Tolal-
For Tunnel Kilns 

For Caloinining Furnaoo 

For Frit Kiln 

5 tons. 

25 tons. 

30 tons • 

Rs. 

7,680 

400 

480 

,8,560 

Coat of decorating tho ware has not been calculated aa the selling price is for white 
ware only. 

Ooal of Produdion- Rs. a. P· 
Labonr 5,200 0 0 
Stafi 4,710 0 0 
Raw Materials 8,181 4 0 
Glaze 2,460 0 0 
Saggars 620 0 0 
Water 325 0 0 
Electricity 

600 0 0 
Coru 8,560 0 0 
Stores 749 0 0 

31,395 4 0 per month. 
Xl2 

3,76,743 0 0 per year. 



Sal• procteb--
6,000 Cups and saucers at As. 2 each 
2,400 Bread plates at As. 2 each •. 

200 Tea pots at As. 12 each 
200 Sugar pots at As. 6 each 
200 Milk jugs at As. 2 each 

2,100 Plates at As. 4 each • • . . 
400 Oval pots with covers at Rs. 1-4-0 each 

1,440 · Sundry articles at As. 2 each · .. 

Sale proceeds per day 
Sale proceeds per year of 300 days 

Result-
Sale proceeds 

·Cost of production 

Offic< E"JM>lditure
Rent of office 
Tmvelling expenses 

, .. 

Advertisement expenses . 

·Per day 

Gress profit 

Sundry office expenditure including stationery, post· 
age, etc. 

Packing,.forwarding charges on sales at 2! per cent. 
on total sale proceeds of Rs. 7,51,500 per year, say 

G<ound rent for factory wildings-

lts. a. p. 
750 0 0 
300 0 0 
150 0 0 
75 0 0 
25 0 0 

525 0 0 
500 0 0 
180 0 0, 

2,505 0 0 

2,505 0 0 
7,51,500 0 0 

7,51,500 0 0 
3,76,743 0 0 

3,74,757 0 0 

Rs. 
1,800 per year. 
6,000 " " 
6,000 " " 
7,200 " " 

19,000 " " 
40,000 per year. 

Total area required is about 26,000 square yards. The value of land is taken at Rs. 7 
per square yard. The interest on the Capital value of land taken at Rs. 1,75,000 will 
be Rs. 10,600 per year. 

Deprtcialion- Rs.- Ro. 

10 per cent. on Machinery •. 1,19,502 11,950 
10 per cent. on Furnaces . . · · 2,71,000 27,100 
10 per cent. on Saggam and Moulds, etc. 16,080 1,608 
10 per cent. on Tools and Equipment .. 34,000 3,400 

6 per cent. on Buildings •• 2,00,000 . 10,000 

10 per cent. on Motors, etc. 7,000 700 

54,768 

.NetR....u-
GrOBBProlit 3,74,757 

Deduct-
Office expenditure 40,000 

Ground Root 10,500 

Depreciation 54,758 
1,05,258 

2,69,499 

Note.-This retum is on Capital of Rs. 10,00,000 which is equal to26·94 per cent. 

KO•ru llk Qb 2--8 

C.P.SHAH, 
Pottery Expert. 
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APPENDIX IV 

J.'lioroGRAPHs OF ARriCLES PRODUCED. FROM THE SAMPLES OJ;' 
CLAYS COLLECTED DURING THE GEOLOGICAL SURVEY 

Photograph 
, No. 

Description. 

1 Samples of clays collected· from Bombay Province. 

2 Thana District BaBBein Clay-Unglazed Ware. 

3 Thana District Bassein Clay-Gl&zed Ware. 

4 · Thana Distriot B&ssein Clay-Glazed Ware. Once fii:ed. 

5 Panch Mahals District Derol cl&y-Unglazed Ware. 

6 Derol clay, flint, felsp•r Vitreous ware. (Panch Moh~ls District). 

7 Pa.noh Mahala District, Derol olay, Refractories. 

8 All Panch Mahals District M&tsri&ls-Glazed wore. 

·Q All P&llch Moh$ls District M&tsri&ls-Glazed ware once fired. 

10 All Panch Mehals District Materials-Once fired. 

11 Alt Panch Mahals District Materials-Blue glazed ·ware. 

12 All Panch Mahals District Metsrials-Green glazed ware. 

13 All Panch Mahals District Metsrials-Dark llr~wn glazed wore. 

14 B0lgaum District Desnr clay. 

15 Belgaum District K&poli olsy-Brown glazed ware. 

16 Ratnagiri District Jalgaon clay-Unglazed and glazed wares. 
~ 

17 Whits ware, Derol clay, Honawor clay, Flint and Felspar. 

IS Whits ware, Derol clay, Honawar clay, China clay, Flint and Fclspar. 

19 Whits ware, Derol clay; China clay, Flint and Felspar. 

20 General ware made from clays collected from the Bombay Provitlce. White 
ware and Red ware. 

21 Wood fired farnace. 



1. Samples of clays collected from Bombay Province. G. P. z. P. 1940-



:!. Th:ma I>i~trid Ha:-."•·i n Clny-uu:.: lazcll wan!. G. P. z. 1'. 1~1. 



n . 1' . :1.. J' . mu 



o. }'. ;r.. }'. 19-11. 



5". Panch M.ahals District Derol clay-Unglazed ware. G. p. z. P. 1940. 



6. Derol clay, flint, fclspnr Vitreous ware. (Punch Mahals District). G . P. z. P. 1940. 



7. l':nwh :\laha l~ J>i,trid. llcrol cia~·. Ht·lradori .. ~ . (i . 1'. /':. }'. l !l-1\. 



8. All Panch Ma.)la)f; Di f;tri ct· Materials- Glazed ware. G. P . 7. P . l!l40. 



9. All Panch Mahala District Materials-Glazed ware once fired. G. P. z. P. 1940. 



10. All Panch Mnhnl~ DiRtrict Mnteriai~-Ooce fired 0 P. 7. P . 1~1 -



II. All Panch MnhalR DiRtrict Materials-Blue ~lazl!ll ware. o; . I'. Z . t•. IIJ.il . 



\~. All Pnn<'11 Mahab Di4rict 1\latcriuls- G recu gl11zcd W11rc. ' ' · p, ~. p , 1!1·111 



13. All l'ancb )l.,hals Di ~trict Matel'lllb-Dark Brown glazed ware. G . p, Z . J' . 1!~11. 



14. Belgaum Di,;trict Desur clay. o. P. :.\. P . 19~1. 



fl . P . 7. . p . l !llll. 



'1· . p , '/. . p l! l.tl 



17. White ware. Derol clay, Hona.wa.r clay, Flint and Felsper. G. P .z. P. 1941 . . 



18. Wbite wnro, Dcrol clay, Houawnr clay, Ubiua clay, Flint and l<,tllsp;tr, G. p, z. p, 1!}.1(1. 



19. White ware. Derol clay, Uhina. clay Flint and Felsper. G. P. z. P. 1940. 



\lO. Genernl ware mnde from clays collected from the Bombay Province. White wnre o.nd Red ware 

G. I>. z. I>. 19~0. 



21. Wood fired furnace. G. P . 7.. P . 1940. 
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LIST OF PUBLICATIONS OF THE DEPARTMENT OF INDUSTRIES, 
BOMBAY PROVINCE 

BULLETIN No. 1 

Indian Casein, Part I .. By D. M. Gangolli and Dr. A. N. 

Price. 

Rs. n. p. 

Meldrum 0 4 0 

BULLETIN No. 2 

Utili..,.tion of Bittern~ •• By A .. J. Turner, B. So. (Lond.), F.LC. 0 4 0 

- BULLETIN No. 8 

The Vegebble Oil IndUstry in the 
\)ombay Presidency . • By A. F. Yuill .. 1 13 0 

BULLETIN No. 4 

Indian Cao;ein, Part II •• By D. M. Gangolli and Dr. A. N. 
M•ldrum 0 5 6 

BULLETIN No.5 

China-Clay Deposits in Khanapur _ 
Taluka (Belgaum District) • ,' By K. A. Knight-Hallowes 

BULLETIN No. 6 

Notes on the Indian Textile Industry 
with Special Reference to Hand 

0 11 0 

Weaving •. By R. D. BeD, C. I.E,, I.C.S. .. 0 11 0 

BULLETIN No. 7 

Manufacture of starch from Jowar •• By M. S. Patel, M.Sc., Ph.D. (CorneD) 
. and K. P. Shah, M.Sc. (Bom.) :. 0 1 0 

BULLETIN No. 8 

Tallow Substitute from Vegetable Oils By M.S. Patel, M.Sc., Ph.D. (Cornell) 
and B.S. Knnvinde, M.Sc. (Bom.).. 0 1 0 

BULLETIN No, 9. 

The Possibilityofthe nse of Magnesium 
Chloride in the Sizing Prooess of 
Handloom Weavers .. By P. N. Joshi, M.Sc. (Teclu), and 

J. F. VaDadares, A.T.I. 0 1 0 

BULLETIN No. 10 

Possibility of production of Aluminium 
in Bombay • • . • By M. S. Patel, M.Sc., Ph.D. (Cornell) 0. 3 0 

BULLETIN No. 11 

'!he Production of Lime Oil and Calcium 
Citrate in the Province of Bombay.. By M.S. Patel,M.Sc., Ph.D. (Cornell) 

and M N. K..Jc, M.Sc. (Bom.) .. 0 6 0 
liiO·III Bk Qb 2-9 
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'Price. 

BULLETIN No. 12 
Rs. a. p. 

Possibilitie> of the Development of 
Fibre Industry in the Provioce of By .T. K. Sircor, Fi)>re Expert~ 
Bombay. _ 

0 I 0 

BULLETIN No.-18 

Possibility of Sericulture Industry in · : 
the P~ovinoe of Bombay , •. By E. S. Ramanatb, Sericulturist 0 3 0 

Report on' the Village Tanning 
Industry in the Bombay Presidency By Y. R. Gaitonde 0 9 0 

Report on Art-Crafts of the Bombay -
Presidency • • . . By G. P. Fernandes . . . . l 13 0 

Report on Handloom Weaving · 
lndlL•tryin the Bombay Presidency By S. V. Telang 0 2 0 

Report on tbe Steam Trawler" William 
Carrick" .. By A. E. Hefford .(Out of 

print). 

Note on Match Making in the Bombay 
Presidency .. • • . •.. . • Do • 

BOMBAY : l"BlliTED AT TRB GOVB~~ OBN!rBAL PBliSS. 


