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It is unnecessary to dwell upon the im-
portance to any'country of an enormous supply
of coal, since coal for the present, at any rate,
is the principal source of mechanical power
both on land and at sea. The general pros-
perity of a nation must be intimately bound up
with a cheap supply of coal, for not only is it
required for ships and railways, factories and
mills, but it is ¢ssential to some of the greatest
of our metallurgical industries, and is, more-
over, an important means of employing labour.

The guestion of the coal resources of our own |

country has been always regarded”as a vital
one by our ecomomists and manufacturers.
The larger question of the voal resources of
our colonies and dependencies throughout the
Impire has, however, not yet received the
attention it deserves, closely connected as it
must be with the prosperity of the nation as a
whole.
Imperial Defence are regarded as political
ideals, it is to be expected that our knowledge
of the coal supplies of the Empire may be
put upon a seund basis.

Of all aur dependencics none deserves more; |

congideration than India. Every British states-
man has recognised the importance of pro-
moting the industrial development of this great
country with its splendid stores of mineral
wealth, yet for the most part undeveloped,
and ity unrivalled fordsts bl yegetable produce.
Naothmg can contsibute - more  powerfully to
this end than the opening up of new coal
rekources, and the provision af such satis-

Now that reciprocity in trade and
|

factory methods of transport and communica

tion that the products of the mines shall

become available for use all oyer India, and
' for export to the principal ports %.t'he Eastern
‘ World. X
. haustible supply of coal is a fact but little
| known in this country. The history of the
development of coal mining as an industry is
brief and comparatively recent. Although
several collieries were working in 1837 sup-
plying a small local demand, it was not untl
20 years later, under the beneficent reign of
Lord Dalhousie, that the enterprise showed
signs of the development which has now
made it an important factor, not only in Indian,
but in Imperial affairs. In 1880 the output
from the Indian mines had just exceeded
1,000,000 tons, about ¢8 per cent. of which
was produced in Bengal, whilst the remainder
was taken entirely from the Central Provinees.

- 1In 1900 the output {rom the Indian collieries

exceeded 6,000,000 tons, and whilst Bengal
contributed nearly 5,000,000 to the total,
Burma, Assam, Central India, the Punjab,
Baluchistan and the Nizam’s Territories, in
addition to the Central Provinces, figure as
important producers, the Nizam's Dominions
alone contributing nearly half-a-million tons,
this province now standing next to Bengal in
its output of coal (Appendis, Tuble T A%
will be seen from the Table (Appendix,
Table I1.) the Indian output now exceads
that of any British dependency, although New
South Wales and Canada are "near with
outputs of over 5,000,000 tons, being about the
samie as that of Bengal. The Indian output
is about 1-35th of that of the United Kingdom
and Ireland.

For some years an increasing quantity af
foreign coal was imported into India. Detween
| 1885 and 1895 it varied between 000,600 and
800,000 tons per annum, most of it shipped from
the United Kingdom, somé from Australia and
| Japan. Japan has been sending an increased

amount of coal to India, much of which,
however, is said to be of inferior quakty.

had sunk to 422,376 tous, and for 1goo the

figrure was only 147,318 tons, including coke and Ry
This

patent fuel (see Appendix, Table IIL).
fall is to be accounted for partly hy inpreass

internal produdtion and fugilities for transaport, :

partly by the rise in the peice ol ritigh
conl, consequent chiefly on the osport ths,
[t 16 to be remarked that most of thg imported

In the last few years, the imports of coal inte
| India have fallen considerably, and in 1880 they

\

That India possesses a practically inex-/
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‘factories, Bombay being far removed by sea
or land from the’ coalfields. There can
be hardly a doubt, that as means and con-
ditions of coal transport are improved, the
import of foreign coal will entirely cease, and
this may be expected to occur within a very
few years.

The exports of coal from India tell an
entirely different story. In 1892, India, chiefly
Bengal, exported 15,620 tons, in 1896 the
amount had risen to 136,719 tons, whilst in
1000 the figure is 541,445 tons (sce Appendix,
Table 111.). It is interesting to note that of
this large quantity, Colombo took 369,000 tons,
Singapore 066,000 tons, and Aden 53,000 tons.
Colombo is an important coaling station, which
formerly did not take much Indian coal; now,
however, it is extensively employed, and is
also burned on the Ceylon railways.

The internal consumption of coal in India
has greatly extended. It is mow burned on
nearly all the Indian railways, some of the
railway companies having their own mines.
Phere ¢an be no guestion, that with cheaper
and better means of transport it will be possible
1o start several mnew industries depending on
the use of coal. Of these, by far the most
important will be iron and steel production
from the abundance of excellent iron ore to
he found inTndia. This is a momentous ques-
tion for India, but 1 cannot do more than refer
to it generally in this paper.

With these general remarks on the present
praduction of ¢oal in India, T pass to consider
more in detail some important points such as
the distribution and nature of Indian coal.
These subjects were briefly discussed in the
1 Report on the Coal Supply of India,” which I
“made at the instance of the Government of India

in r8g8. This Report included the preliminary
analytical and technical examination of a large
pumber of samples of coal taken from all the
principal seams in India, which were carried
autin the Research laboratotiesof the Scientific
and Techuical Departmont of the Imperial

Tnutitute, with the object of determining which
guald wene deserving of more complete investi-
galtlote. (Soe Appondiy, Table V)

Pisaripuion oy COAt N INDIA.

The soat measures in Indla belong to o
pealogleal  puripd congidorably more recent
than tine n whieh the codl moasiices of the
United Kingdom and Burope are doposited.

Jo e Lodian peoinsula the coal js of the

(March 2 3
\ I |
L 4

permio-triassic age, and belongs almost en-
tirely to the lower Gondwana period. This
includes the Bengal coalfields. Outside the
Indian peninsula the coal is still more recent,
mostly belonging to the tertiary age. This
coal is probably less widely distributed than
that of the older series, but it occurs in very
thick deposits in Upper Assam. Considerable
deposits of cretaceous coal also occur both in
Assam and Bengal. ‘In connection with the
development of the coal resources of India, it
is important to bear in mind that coal does not
occur at all outside the region of these geo-
jogical formations, and that, therefore, no con-
siderable quantity of genuine coal is likely
to be discovered in Southern India, including
Madras and Mysore, where the geological
formations are for the most part of older date
than those which in India bear coal. True
coal is not likcly to be found in any quantity
in Bombay, except perhaps at great depths,
and geologists generally are of opinion that
it is not to be expected below the alluvial
deposits of Sind, the North-West Provinces,
and Rajputana.

The difference in age accounts to a large
extent for the difference in character shown
by peninsular and extra - peninsular coal.
Taking the Bengal coal as a representative
of the former, it is somewhat bituminous, with
a rather high percentage of mincral constitu-
ents (ash). This coal often furnishes a good
coke. The tertiary coal of Assam, represent-
ing the extra-peninsular deposits, is usually
soft and bituminous, containing a high per-
centage of volatile constituents (hydro carbons)
and much less mineral matter than Bengal
coal. Some of this coal alse forms good
coke.

The Upper Gondwana (Jurassic) coal of the
peninsula is af present of little importance ;
the seams are usually thin, and the coal of
inferior guality.

Deposits of lignite occur seattercd through-
out the Himalayas and clsewhere, but these
are at present only of secondary importance.

No accurate statement can he made as o
the total amotnt of coul which oceurs in India,
chiofly owing to the want of information asto
tho oxaet ‘axtent of gome of tho felds, and of
thu thickuess of the seamas  Geologlity are
inclined toput the total coal area as vccupy-
tiig aliout 48,000 squars milos, Having regaril
o the extreme thickness ofimany of the seamy,
which sometimed oxcead 200 fect; it 18 clohe
thit India possesses, tvon aftor all allowanoes
have been made for difficultics of working and
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i will soon render her independent of other
sources of supply, and which in time to come
may even be drawn upon by other nations
whose coal deposits are now in process of
depletion.

PROVINCIAL COALFIELDS AND COLLIERIES.
CHARACTERS OF COAL. °

We may now consider the more important
coalficlds, and the collieries which have been
established in them.

Bengal.~In 1900, 238 collieries were at
work, the output being nearly §,000,000 tons.

The principal coalfields in this province are
those of Karharbari (Giridih), Raniganj, Jheria,
and Karanpura. Karharbari (Giridih), 200
miles from Calcutta, covering about eight
square miles, is estimated ' to contain
136,000,000 tons of coal. The' collieries in
this field are served by the East Indian Rail-
way Corhpany, which itself works some of
the pits. The most important seam is the
lower seam, which oceupies an area of about
seven square miles, and varies between 12 and
30 feet in thidkness. Some of the pits are
very deep; in oné case reaching to 030 feet.
From the Table of Analyses appended
(Appendix, Table V.), it will be seen that
Karharbari coal is of good quality, the fixed
olirbon in some cases amounting to, nearly
07 per cent., with from 5 to 10 per cent. of ash,

and a calorific equivalent of about . 7,000

calories. [t is a good steam coal, and some

* of it cokes well.

', The Raniganj-Barakar field is abaut 130
miles from, Calcutta, and is one.of the most
in India. It extevdé westward
along the valley of the Damuda River, and
is virtually enclosed by the rivers: Damuda
Adjai.  The Xast Indian Railway,
from Calcutta Patna, passes
It covers
500 square miles, not including the dip below
the alluvial bed to the east. The ‘amount of

running to

* woal it contains is estimated at 14,000,000,000

seams vary in thickness. The
by mnumerous collieries.

de & rule, Letween 50
and: Go per cend ol fixed 1
pur gent. ol whilst the calorific value
lign betwantt o000 and 0,000 calorlon, dhi
Sanctorta iv & good eeal of this serioy, and
cokes well. . The coal the Dusharghne
soam 15 held in high vepute in' Indbng  Sgebs
porg coal 16 also hargely usod.

T'he
warked

tons.
field

The conl containg,

1%
carbion, about

agh,

ol

_garh.

The Jheria field is about 16 miles to
west of that of Raniganj. It is connected
with the main line of the East Indian Railway
by a branch terminating at Jheria and Katras-
The field has an area of about 200
square miles, and is supposéd \to ‘contain

86.4,000,000 tons. Its coal is of the Raniganj
and Barakar series, and several of its seams

yield a good steam coal resembling that of
Karharbari. Though the samples analysed
(see Appendix, Table V.) are infesior in yield-
ing much ash, it appears that the coal, as
generally mined, is of better quality.

The Bokara field is about two iniles west
of Jheria, It covers 220 square miles, and is

| estimated to coptain 1,500,000,000 tons; some

of the seams are very thick.

There are several other fields in Bengal
not yet developed or'connected with' the railsy
way which' are capable of “furnishing large
quantities of coal. ' !

These aro North Karanpura 472 squaremiles,
containing , 8,750,000,000 tons, and South

Karanpura representing about 75,000,000 tons. .

The Karanpura fields, situated at the head of
the Damuda Valley, 4re ditficult of agcess;:
being hemmed in by hills and 6t yet connected
with the raftway.  The coal is stated to Be of
good quality, and this field may beempe of

considerable importancé in the foture; as rgn

Wl
Ve

%

ore of excellant quality i said to otcur near Wg

the coal neasuresy

Smallér “fields or woal aréas are those
Ramgarh,  Daltongan) (Palamow), Talehin?
and Rajmahal, not’ at’ present worked to
any estent, but some appear to furnish fair
(See Appendix Table V.) Rail-

steam coal.
with 'these fields is

way tommupication
needed. | ; .

R . e |
Important additions to the railway communi=

cations within the Beongal fields have been
recently sanctioned hy Government. The

- Grand Chord of the East Indian Railvay is to <

be completed by a line from (ya to Katras-
garh, a distance of 112 milss, thus giving
additional connection with the [heria field.
The Bengal Nagpur Railway 15 to extend by a
aew main line from Midnapue through Bighens
pur to Bugudih, bridging the Damuda Rived,
and conmeoting with the Tocal Jines wicili th
ficld,

A branch Bine from Kateasgarh (o thtcfﬂw
fields of  Dadtongant  (Palamow), p‘m!f
throngh the intexmetiate ol ardas 8o
connootiig Ml\' the new e of the Kast
[nuian Railway froim Some Kiver jitidtion to {
Dideaopands wonld he' ol yreat jsalitansg o

‘
A

i
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wther development of this important coal
it
In the Darjiling district, on the frontier of
Nepal, there is a narrow field of anthracitic coal
much crushed and very friable, and probably
unworkable on the large scale. If made into
briquettes, it furnishes a useful steam coal, and
it is also said to make good coke. This seems
to be the nearest approach to Welsh coal which
so far has been found in India. A sample from
Rakti Naddi, analysed by the Geological
Survey, contained nearly 8o per cent. of fixed
carbon. Further exploration of this district,
between the Lisu and Ramthi rivers, has
disclosed a field of about 97 acres, containing
about 5,500,000 tons of coal, some of the
seams being from 16 to 20 feet thick. This coal
furnishes coke, and contains, on an average,
61 per cent. of fixed carbon, and about 12 per
cent, of ash.
In connection with the establishment of an
iron and steel industry in India, the guestion
. of the coking qualities of the Bengal coal is a
matter of considerable interest. Coke has
been made for some years at Barakar for use
in the Bengal ironworks, which have been
recently successful in smelting iron from the
local ore.  This coke, however, is chiefly pro-
duced in open ovens, and modern methodsdonot
seem to have been permanently adepted
either in respect of washing the coal, or
manufacturing the coke. The coke appears
t0 be of inferior quality, being deficient in
strength, whilst the percentage of ash ranges
as high as 15 to 24 per cent. This question
hias been fully and ably inguired inte by Major
R, B, Mahon, R.A. (** [ron and Steel Manufac-
ture in India,”” Simla, 18gg.) The soft coals
of the Raniganj-Barakar series, such as that
of Sanctoria (Desherghur seam), were found
not Lo produce a satisfactory coke, but those
of Gividih and Jheria (Kenwadih and Kus-
tore), when efficiently washed and coked in
a cloged oven, furnished an excellent hard
coke, containing little sulphur, and yielding
from 10 to 12 per cent. of ash, which, though
higher than that of English coke, would not
be an obstacle to its use if the phasphorus in it
18 not exvessive (see Appendix, Table 1X.), In
fach, the coke so produced seems, from Major
Malion's aecount, to leave little to he desired
from a metallurgical point of view, and should
be well adapted for the manuficture of iron and
steel,  The vost of produciion is caleulated ag
nat exeeeding Ry, 4 a ton on the spot.

|

In the West, the two principal fiel
those of Mohpani and Warora. Owing to the
position they occupy midway between Bombay
and Bengal, the coal of their fields is likely
to hold an important place. They are both
connected by branches with the Great Indian
Peninsular Railway.

The Mohpani field is rather less than 100
miles from Jabulpore, and 322 miles from
Allahabad ; everything noints to Jabulpore
becoming in the future an important industrial
centre. The area of the field is not great
and the output small. Difficulties are said to
have been encountered in working this field.
The samples of coal examined (see Appendix,
Table V.) were of fair quality. They did
not form coke, except those from seams 2, 3

i and 4.

Gentral v ovinees,—Ih 1000 eight collieries |

were at work, the output being 172,842 tons.

The Warora field has an arca of about 420
acres, and is estimated to contain about
20,000,600 tons, not including a much larger
area (Ghajas, Wun, &c.), at present unworked.
The seams vary in thickuess from 12 to
13 feet.

The Great Indian Peninsular Railway is
connected with the field by a branch line from
Wardha, 6o miles in length. Nagpur is about
120 miles, and Bombay 500 miles distant by
rail. It has been proposed to carry a line
from the Nizam’s State Railway through the
field which would bring it within 400 miles of
Masulipatam. The mires are owned by
Government, and nearly the whole output is
taken by the Great Indian Peninsular Railway.
The samples received varied much in quality,
and were in general distinetly inferior to
Beungal coal.

Some of the Mohpani coal of this province
appears to coke, a point which should be further
examined as being of great importance in
connection with the alleged oceurrence of good
iron ore and limestone in the district. For
this reason the whole of this region descrves
attention. Other small coalfields occur here,
as those of the Satpura district, and Shahpur
and Peunch. The coal is little known, but
further development is now possible through
the branch line of the Bengal-Nagpur Railway
to Chindwara.

To the East, adjoining the Bengal fields,

are several coal areas deserving atten
tion. In the Mahanadi Valley there are
the fields of Korba, Mand, 7Talchie, and

Raigarh-Hingir, coveting an arca of aboup
1,000 squitre miles, the conl of which is also
little. known, but is stated to be of gaod
quality.  The Rampur field on the Eeb River
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nitly re-examined, and appears Lo furnish
a good steam-coal, which should be further
investigated. It is desirable that these fields
should now be brought into railway con-
nection.

Central India.—In 1900 only one mine was
in active working, the output being 164,489
tons.

The most important field of this district, and
the only one at present worked, is that of
Umaria, which is 34 miles from Katni on the
Great Indian Peninsular Railway, and con-
nected by a branch line. The field has an area
of about three square miles, and is estimated to
contain 28,000,000 tons of coal. The samples
examined (see Appendix, Table V.)showthat the
seams vary in quality ; some of the coal pre-
viously examined is better than the present
sample. None of the coal appears to form
coke. Other fields of this district are
Sohagpur (Singrowli), through which a branch
line of railway now runs connecting Katni
on the East Indian Railway and Bilaspur on
the Bengal-Nagpur line. The coal of the
fields of Korar, Johilla, and Bisrampur
(Sirguja, strictly in Bengal), appears to be
similar to that of Umaria, but requires further
investigation.

Nizam's Dominions (Hyderabad). — In
1900 five collieries were at work, producing
469,291 tous.

This territory contains coal chiefly of the
Barakar series. The largest field and the
only one systematically worked is the Singa-
reni in the Godavari Valley, which occupies
about eight square miles, and contains about
36,000,000 tons of coal. There are a number
of seams, one over 40 feet in thickness. The
collieries show an increasing output, and do a
considerable trade both with Madras and
Bombay. The field is connected by a branch
line with the Nizam’s State Railway, whence
Masulipatam is 146 miles, and Bombay 653
miles distant. Railway and canal communi-
cation can also be had with Madras, 350 miles
away. Singareni coal has a good reputation
as a steam coal. The samples examined were
of fair quality, giving a moderate amount of
ash, and a fairly high calorific value (see
Appendix, Table V,). The coal appearsto coke
very slightly, if at all.  The conl of other fields
of this district (Kamaram, Chinar, &c.) is
little known, but probably will be found to
resemble thut of Singareni.

The discovery of\a good coking coal in this
district would solve the: problem of smelting

the excellent iron ore which occurs in qu ¢
in Madras.

Madras.-—The Presidency is not officially
recognised as a coal producer. Very little
true coal is likely to be discovered here. As
the occurrence of good coal win this area
would be of the highest importance especially
in connection with the smeltine of the excellent
iron ores of the Salem district, borings for the
mineral have constantly been made, but with
very unsatisfactory results. Having regard to
the importance of the Madras Presidency, and
especially to its mineral wealth, this district
should be brought into railway communication
with the coalfields of the Central Provinces and
Bengal.

The Rajahzampolli mines in the Godavari
Valley, near Rajahmundry, belonging to the
Godavari Coal Company, are said to show
an increasing output. No samples have been
received for examination. The mines are stated
to be not yet fully established.

Beddadonal is probably the most southern
place in which coal is found in India. The
coal is stated to be of very inferior quality,
but the products of this and of the whole
of the Madavaram field deserve fuller exam-
ination. "o

Rajputana.—There is one mine worked in
Rajputana, namely at Palana, in the Bikanir
region. The output in 1900 was 9,259 tans.
Little is known of the quality of this coal

lignite.
Baluchistar.
at work, producing 23,281 tons. )
of tertiary coal occur in several places in this
as in the neighbourhood of Quetta.
in the

—TIn 1900, nine coMieries were
Thin seams

province,
Coal is worked at Khost, and at Mach,
Bolan Pass.

The Khost colliery is working seams from
6 inches to 2} feet thick on the side of the hill.
The coal, which is easily mined, is conveyed
by a branch line of the North-Western' Rail-
way. Khost coal is a bituminous coking
coal of fair quality, but contains a large propor-
tion of sulphur. Its calorific value is high.
The Khost coal is apt to disintegrate in mining,
and the dust is made into patent fuel.

Closely tesembling it, is the coal from the
neighbouring Killa-Hakim seam, which 18
nearly free from sulphur,

The output from Mach is small.
resembles that of Khost.

LPunyab. ~In 1900 two
work,  producing 74,083 tons.
| perhiaps cretaceons coal oecurs in  several

‘The coul

gollierieg were at
TPertiary or

which appears to be of the mnature af\



lities in the Salt Range, but usually in
1 quantity in thin seams.

The Dandot collieries in the Jhilan district,
2,000 feet above the sea-level, owned by the
North-Western - Railway Company, work a’
seam between 2z a 3 feet thick, which is
mined at a number of places in the roughest
manner, instead of from one shaft from the
centre. . The coal is used by the North-
Western Railway. The samples sent for

examination were of inferior quality, contain- ‘|

ing less than 40 per cent. of fixed carbon, but
showed a fairly high calorific value (see
Appendix, Table V.). g

The Bhaganwala field, at the extreme east
of the Salt range 1s estimated to furnish about
1,000,000 tons of coal. The sample examined
was of poor quality, but showed a tendency to
coke. ‘The coal from Pidh and Shahrig in this
province is of nferior quality, but may be
useful for some purposes, as its heating power,
dependent on the presence of solid hydro-
carbons, is greater than was to be supposed.
It might be expected to furnish oil or gas, on
distillation, but the samples sent did not give
satisfactory results.  All these coals possess
the disadvantage of containing a relatively
high percentage of sulphur,

Kashmir. — Coal is known to occur in
several localities, especially in the

Marg hill. The seam appears to be only from

Sangar |

@ to 3 feet thick, and might, therefore, be com- |

pitratively expensive to work.
Assam.—In 1900 six mines were at work
producing. 216,730 tons.

The coal of Assam fis; as a rule, either |

oretaceous or tertiary, the latter occurring in
deams of great thickness, chiefly in Upper

Assany. ' The tertiary. ceal is the more
important ;  dreticceous  coal, as a  rule,

belng somewhat woody and resinous, burning
quickly.

Cretaceous fields are these (Daranggiri, &c.)
of the Garo, Khasi, and Jaintia Hills.
working these mines tunnéls are made horizon-
tully into the sides of the hills, Tertiary coal
ie similacly worked at Makum and at Cherra-
prnji.

The Makum mines, du the distriot of Lakim-
pur, which are the most important as coal
praducers, contaim very thick ‘seams, some
between 75 and oo feel thick, and are es-
timated to gontain about 18,000,000 tons of
¢dal,  These mines are nsar the terminus of

In |
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out more heat than most Bengal coal. It is
regarded as one of the best steam coals in India.

" It is evident, however, that it varies much in

quality (see Appendix, Table V.). Certain
samples formed coke. Further information is
desirable as to a seam near Tikak, from which
an excellent sample was taken. '

The Cherrapunji field is situated on a ridge
of the Khasia Hills. It'is distributed over an
area of less than a square mile, and is esti-
mated to contain about 1,000,000 tons. The
sample examined, though it formed a good
coke, and showed considerable calorific power,
was inferior to that previously analysed, which
was of first rate quality (see Appendix, Table
VI.). More information is desirable as to the
average quality of this coal and of tbat
contained in other fields of this dist‘rvlct,
especially of Lakadong in the Jaintia Hills,
where similar coal is being worked on a
smail scale. Inthe Safirai (Nazira) and ot’her
districts of the Naga Hills, bard durable coal
has been found, of which we have little know-
ledge at present. Since good iron ore and
limestone are said to oceur in Assam, the
question of the average quality of the coal
is of much interest, and should ‘be further
examined.

Burma.—In 1900 only one colliery was in
active working, producing 10,228 tons,

The coal of Burma is chiefly ereticeous.
Though not of the highest quality, there can
be no doubt that some of it makes service:
able fuel.

The chief fields are those of Thingadaw in
the Shwebo district, including the TLetkokbin
mine on the west bank of the Inawaddy, about
6o miles from Mandalay. The¢' seams' are
from 4 to § feet thick. Thé ceal is compact
and bard, resembling the cretacsous coal of ‘
Upper Assam. No satisfactory sample was
submitted for analysis.

The Chindwin fields near Kaliwa on the
Chindwin River, contain good cretaceous toal

| in seams from 1 to 12 feat thigk. The ash of,

|
|

the Assam-Beongal Kailway and are likely to

show a conviderabiy ereaned output in the
future,

The cout furnishen little ash and gives |

all the Burma coal is small.

Reference may be made to the coil oceurring
in the Northern Shan States and on the Great
Tennasserim River, as deserving of further
investigation,

I have now given a brief and necessarily
geacral account of the Indinn coal doposits.
For further infoomation as to the precise cha-
raetor of the sdams, &, recourse mual be
had to the memois and records of the Geéo-
logical Survey of Tndia, towwhioh we are almost
exclusively indgbted forgut precise knowledge
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héslgcalities where coal exists. The latest

ation is, however, scattered andinaccessi-
ble, and requires to be brought together in a
single volume. This is the more necessary as
Ball’s ¢¢ Economic Geology of India’’ is now
much out of date. x

- QUALITY OF INDIAN COAL. \/

The numerous analytical results given in

the Tables V., VI., and VII. appended to

this paper show that excellent steam and
coking coal occur in ‘India, especially in
Bengal and Assam. These Tables include
ail the principal analyses which have been
recorded. Indian coal, as a rule, affords more
ash than the best European coal, and its calorific
power is usually somewhat lower. Taking all
the defects of Indian coal of average quality
into account, it may be said to be from 17 to
20 per cent. inferior to average British coal of
the same type. The chief types of Indian
coal which were analysed are compared with
average British coals in the accompanying
tables (sce Appendix, Table VIII.)

The fact that the seams furnish coal which
varies greatly in quality, even in one and
the same seam, is evident from the comparison
of the results of examination of different
samples (see Appendix, Tables V., VI., VIL.).
My own results in certain cases show consider-
able variation from these of previous observers,
f;hlcﬂy of the Indian Geological Survey. From
information I have received from users of
Indian ?oal, itis :}pparent that this aspect of the
matter s one which should receive much more
attention from the colliery companies and their
agents.
the disappointing resulls which Ifave been
obtained from the trial of Indian coal reputed
to be of good quality.

I was glad to see that Mr. H. H. Macleod,
in a gpeech delivered at the last meeting of
the Indian Mining Association, drew attention
to the subject and remarked : -~

< Quor only serious rival--English coal apart—is
Japan, although at some time or other we may have
L0 contend with the limitless deposits of China.  But
that iy in the fulure, and the mere fact of such
a conbingency should make us oll the more encrgetic
al present, . What we havé vow to dois to strive to
displice Japanese cdal in (hose Eastern markels,
where it ds ahead of us. Singapore, for ingtance,
i5 a port where e ought to do a very great deal
better thun wo have done Witherto, | I natlee that the
imports of Japanese gonl inte Singapors for the
yoars 13081800, were * 263,050 and 280,065 \ony,

Complaints are not uncommon as to |

respectively, as against 80,090 and %3,095

respectively, of Bengal coal, while the average price
was 15 dols. 20 cents., and 10 dols. 35 cents per
ton for Japanese, 10 dols. 18 cents and ¢ dols.
70 cents per ton for Bengal. 'We know that cheap
freight is the rule rather than the exception from
Japanese ports to the Straits, as it 15 to Bombay: and
we would, therefore, naturally expect to ‘ee a'dlose
approximation between the prices of Japanese and
Bengal coals at a Straits port like Singapore. Such,
however, is not the case, and it is interesting toinquire
why Japanese coal should realise one to five dollars
per ton more than our article. There is no parallel
for such a difference either in Colombo or Bombay ;

| and the only possible explanation is that the Bengal

coal sent to Singapore has been inferior in quality to
that sent from Japan. And hereit seems to me that
we come to what may be, unless we are watchful, the
greatest stumbling block to the developrient of our
foreign trade. This question of quality cannot L
too strongly insisted uwpon. And when we hear
of a cargo of Bengal coal reaching its port of
destination only to be condemned, and of tnals
made at another port giving unfavourable results,
we have before us object-lessons which afford food
for very serious reflection. In my opinion nothmng
can be so damaging to our filture prospects as
the shipment of indiscriminate qualities. It is
a direct menace to the future of the trade, and
will do more than anything else to handicap us in
those markets where we have to compete with foreigu
coal. As for our other great rival—English coal—
iwe know that prices are falling, and we expect them

to fall still further. Consequently, with low oumhl .

freights, Bengal conl may be, so to spealk, squecsed
out to a certain extent. But I think to & certain
extent only, because the ¢ase of Bombay shows tl.la\‘
our best qualities have held their own eres with
English prices at their lowest Tevel,  And if that has
Dbeen our experience at Bombay, there isno teason why
it shonld not be so elsewhere. T have said our best
qualities, because the (uestion ol ynality is, ifanything,
even more important in oux competition with Tnglish
coal than it is when we are struggling against Japaiiese.
Hitherto we have blamed, and T must say, 0 & large
extent rightly blumed, the railways and the Porl
Commissioners for the slow progress of om foreign
trade. But if when our coal actublly gotd dnto
foreign markets, it is rejected because of its inferioe
quality, or for the same renson i5 sold at unprofitable
prices, the onus of onr failure will rest upon purselves.
Our railway and dock difficilties will be surmounted
in time, It may be a long time, but whether it be

| long or short, let us at @ny rate take care to do

nothing in the interval to dumage our ultimuie
chances in forelgn markets, by offexing coul which b

| uselows 1o them und discreditable 16 vs’ o

Many af the an-miums which are raisedin
the developméiit of 1l coal industiy in India
require (he advioe of an export for thety dutors
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Government of India, through the Geological
Survey, might render important service to the
development and extension of this industry.
Economic geology should occupy an important
position in a countr&]ike India, where indus-
trial enterprise is one of the most pressing
needs. Much still remains to be done in
exploring many of the Indian coalficlds, and
in ascertaining precisely the quality of the coal
they furnish, and the purposes for which it is
adapted. In all these respects the department
of the Geological Survey, if so requested by
(zovernment, might render considerable assist-
ance if it were understood to be the principal
duty of several of its highly qualified officers
to make all the necessary investigations
of the Indian coalfields, from an economic
as well as from a scientific standpoint,
and to supply information of industrial value
on the many questions involved in their
successful working.  There can be little
doubt, that some of the coal seams bhave
suffered considerably from having been
improperly worked in the first instance without
technical advice.

From the results of the most recent examina-
tions of samples of Indian coal, I am led to
conclude that coal of better quality is being
mined from certain seams than was formerly
the case.

1t should not be forgotten that cheapness is
the factor which chiefly determines the present
increasing output of Indian coal, and for this
reason Indian coal of poorer quality is taken
by steamships in preference to the better
English coal on account of its much smaller
€¢ost.

It is desivable fhat exact information should
be obtained as to the extent to which the
different varieties of Indian coal are likely
to undergo deterioration during fransport
and storage, so that the necessary precau-
tions maybe taken. It is certain that some
Indian coal will give trouble on account of the
readiness with which it fractures. Other
varieties are liable to the disintegration which
i the result of atmospheric weathering.
T allude olsewhere to the means by which
the *slack " and broken coal could be
utilized.

Since Indian coal is now largely consumed by
steamship companies plying in Indian waters,
I have enguired of the principal steamship
companies eading with India, to what cxtent
thoy  consumi Tadian woal, and what their
experience is of iws use.

K
replies I have received from the chief steam-
ship companies :—

I. «I am desired to inform you, that all the
Company's Indian coal purchases are made at
Caleutta, and that, although the qualities ol'. the
vatious descriptions obtainable there differ consider-
ably, our general experience may be set down to
indicate that the consumption is 25 per cent. above
that of Welsh coal.

1 may add, that in our mail steamers, we hm.'e
never been able to obtain a satisfactory result in
point of speed, from the sole employment of Indian
coal; to affect this, a mixture with Welsh coal in the
proportion of, say one-third of the former, to two-
thirds of the latter is necessary.’” :

2. Al the coal we have purchased east of fhe
Suez Canal, during this year (1901) has been .Indmn
coal, with the exception of the small quantity we
required for a vessel under our charter, which vessel
not being provided with forced draught was unable to
make satisfactory use of Indian coal. ;

“We may say generally that. our experience 15
that the Indian coal has improved, in quality, and we
consider it likely to hold its own in the supply of the |
Fastern market.” .

3. “We are large users of Indian cogll. It is
difficult to give you any detinite information as to the
practical value of Indian coal, that is steam coal, such
as we use for our steamers, owing to the widely
fluctuating results in consumption as they appear to
us from expericnce. We have tried the various
qualities of coal supplied at Caleutta, in some cases
buying these coals through the London agents of the
suppliers, or in other cases buying them through our
agents in Calcutta; but in all cases our enquiries
have been made for, and onr object has been; to
purchase the best description of coal for steamer
purposcﬁ.

“ We have been most disappointed in results, us a
general experience; and we think we are not far
wrong if we state that we have found the general
character of Indian coal far worse in practical
velue than any other couls which we are accustomed
to deal with, At the same time the exigéncies of
our trade compel us to have recourse to Indian conly
even in the face of such drawbaclks.

“We are being impressed by degrees that a better
description of coal is being produced in certain parts »
of India than any which we have been accustomed to
have supplied to us at Caleutta.

“ We consider that the coal busingss of India could
be immensely developed by means of supplies (o
steamens il only shipowners could be made acquainted,
on unquestionable aothority, with the names of the
best descriptions of coal duited for the purpose. We
consider, upon such imperfect knowledge as we
ppssess of the clregmstances affocting the coals
shipped in Caleutta, thut the conl proprictors 4o
not give proper or efhcient supervision in raising the

I summarise the | conl and sending it for shipment (o ensure that it huy
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parently is raised with it.

“\We have found some of the coal capable of
fairly raising steam, but it has been sadly depreciated
by the large amount of dirt which is mixed with the
coal. ‘We are sure this could be obviated to a large
extent in the same way as is now done in this country
if only proper machinery were made use of for cleaning
the coal.

¢« There is a great opening for the (Govemment
to assist in the development in the coal resources of
Yndia by establishing some system which shall ensure
the coal being sent to port in a much cleaner condi-
tion, and which shall prevent the large percentage of
dirt and rubbish which now goes under the name of
coal. Also, as Government control the railways,
they might bring about some improvement by a better
supply of railway trucks.

« Qur steamers use coal from various countries.
We buy| largely of British coal (Welsh, North
Country and Scotch), also we are large users of Natal
<oal and bf Australian coal, as well as of coals raised
in the United States and shipped at the Atlantic
ports, New York, &c. Our reason for purchasing
these various descriptions is that it is convenient for the
trades in which our steamers are engaged, but as
your enquiry appears to be more particularly as to the
ndian coals we may state that we often give a
decided preference to one or other of these coals (which
«<an be obtained in India) over the Indian coals even at
a very large increasein price. If some means could be
taken to improve the quality of the Indian coals
obtainable at Calcutta and other Indian ports, we
have no doubt we should be able to reduce our use of
ot-hef' coals, i.md lh’us take a larger share of our
i vy

g pment of the coal resources
©of India would be accelerated.’

4. “ The fkssanz coal is good, but, with two or
three exFepuons. we have found Bengal coal not
at all s.ultable for our steamers. At the same time
we use it frec]_v on b.oard our vessels, as the cost of it
is small compared with the price of imported fuel.”

5. ¢ This company have been using Indian coal as
steam coal for the past five years or so; and in spite
of repeated trials with different qualities, they have
come to the conclusion that Indian coal dees not
answer the purpose for fast-going steamers, as it
does not give the required pressure for'a certain
speed which British coal generally gives, the
consuinption being at an average of 40 per cent.
higher,

¢ For this reason, which is capital, it is likely that
the company, and no doubt all others entrusted with
Miail contracts, will not extend the employment of
Ladinn coal ag lohg as British coal is procurable with
;\t]\*nnta“e’

“Indian coul will still and always be of great
adventage to cargo-boxty and tramps for which speed
is a matterof np iniportance.”

£

We hive leen supplying only Indias

|

|
|
|

coal here (Bombay) to our steamers since the
rise of prices in Cardiff two years ago.

“Our engineers have found that the ¢ Desherghur’
from Bengal gives the best results. I may add that
the Indian coal is generally considered to be about
10 to 15 per cent. less effective than Cardiff, the
evaporation being quicker. e .

¢ Qur present price for * Desherghur"-‘-ﬁzgos.‘ﬁer ton,
while Cardiff could not be bad wnder 2842

= «Indian coal is used exclusively in the Com-
pany’s steamers trading east of Suez, as it is cheaper
than British coal; the company’s steamers trading
between Europe and the East use English coal only
west of Suez, where, as yet, Indian coal cannot
compete with English coal.”

8. %. ... We have only carried Bengal coal
once for use in our steamers, and the result was so
bad that we never tried it again. We are sorry we
are unable to give you the name of the mine whence
it came or any particulars, other than that it was
taken in at Rangoon and consumed between that
port and Colombo.”

. ¢ The facilities for transport and distribution
are greatly hampered, as the supply of railway rolling
stock does not meet the requirements of the trade.
We are also of the opinion that il the railway rates
were reduced, the distribution to more distant places
would be the result. We consider the Government
should assist the development of the coal resources
of Tndia by arranging for greater railway facilities.
This is a matter which has frequently been broaght
to the notice of the Government of India in recent
years. 3

«In our steamers and factories we conSume about
an coal per month, and we find ita’
but to get the same results out £
a boiler as you would with Welsh coal, it is nucessns
to have about 1§ per cent. more .grni'.e surface, .‘\\ e
only employ British coal on this side of the Suez

Canal.”
10, * The pum

(including lounches) i
sumed during the year
1,050,000 t

« We may state that with 4 good quality of Indian
coal we have no difficulty in maintaining steam in
any of our vesscls, and, so far as we can trace, wo
have never used any other than Indlan coal dince the
formation of our company nearly 6o yeurs ago.  For
very many years our supplies were drnwn exclusively
from the coalfields on the Burdwan and Ranigan]
districts in Bengal, and we atill draw the bulk of our
Calcutts requirements from that region.  In 1885,
cual from the Lakimpur district, in Axsnm, bethmé
available, and dince that date our requirements for the
Brahmaputra line have beon drawi from that districh
Dibrigath being the port of shipment, T'his Assam
coal is superior in steam raiging power to the. Rengal
produet, and s u‘cd as much as possible, Lut the cost
of carringe prohibitsfits use in Bengal. | We are,
Wierelore, in the advimtagenus position of leing able

5,000 tons of Indi
fair steaming coal;

ber of steamers in our company
86, and the coal con-

1960 amounted o about
ons, the whole of which was raised in India,
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coal supplies at both extremes of our
cipal (7.e.. Assam) line.””

As Ceylon is becoming a large user of
Indian coal, the following statements as to

experience of its use there are of interest :i—
-
‘“ The Indian coal imported into Ceylon is drawn
from Bengal, and the quantities imported since 1894,
hayebeen as follows :—

Tons.
0 S ey T SRC AR TSGR O ERE R ) AT
BEOS ¢80 S AE Lo i M a4 7566
TOPDM P 11/ eratanibens i ats. o Hesbluiss witard - (BT ALT
B ool 2 e s S B e TORR RS
DODINEIEING s rnl e o don b bate a0 213,862
EOO0 vl oo Viso ol s slslonres o oiia s LIHZIOOS

KBTI 5o v\ A 1 olviwi i siofhin s ahims ool - 3357340
1901 (For g months, Jan. 1 to Sept. 30) 260,869

* From this it appears that the offtake is increasing
rapidly, the greater part being for the supply of
steamers ealling at Colombo; but about 40,000 tonsa
year are now being consumed ‘on the Ceylon Govern-
ment Railway.

“The objections to Indian coal as compared to
‘Welsh coal are, that the former leaves more ash, and
consequently about 25 per cent. more is required to
accomplish the same amount of evaporative work.

**Fhe chemical analyses of some well-known Indian

(Bengal) coal is as follows :—

Por Cent.
Carbon fixed, ..., .. ..... 6575
Volatile mattér ....,..... 20605
v RBMAY 1 o L S e g
Moitmrely. L., 0 0 P Sl (.
10000

““Stenmery are finding it so much cheaper tlan
Welsh coal hat it is being more largely used every
year, and there is every likelihood of it coming into
genernl use for all but mail ateamers, which require
‘Wlsh ¢oal oun ageount of the speed required to be
maintalned. Indian conl i used by industrial estal-
lishments in Colonibo, such asice fuctories, the dlectric
car generating depot, e, but the quantity thus con-
sumed Is not large. A few yems ago, owing to the
ubsence of sufficient facilities for teanisport on the
Indian railways, the convevance of coal to Calentta
was much biudered, bit this hag, in some degree,
hp"‘mﬁgﬁliodh

" The consumption of Indinn coal by steamers is
liteely to expimd rapidly, for, a5 new sieamers are
built, yrovision is made for dinught in the furnaces

auel a8 will adiwit of its heimg used more genorally ; |

and, inn méasure, thisv will tend (o the displacement
of \Welah eoul,'!

'ﬂ,ﬁﬂ milowing yamarks ale taken from the |

roporty of locomotive engineers of the Coylon

KJ.
Railways, which have recently largely used
Indian coal :—

«In 1897 the increased expenditure was chie.:!ly
brought about by the cost of Welsh coal'h;mng
jumped from an average of Rs. 18-30 per ton 1m 13?6
to Rs. 27-62 in 1897. This tremendous increase In
the price of British coal would have had a still more
serious effect upon the working had it not enab}cd
Indian coal to compete successfully with it and during
the year 8,081 tons of Indian coal were consumed at an
average cost of Rs. 13.09 per ton. Indian coal,
under the most favourable conditions, shows am
inferiorily to the best Cardiff coal of 17 per cent. om
the low country main line, and on the upper maix
line sections, on the grades of 1 in 44, from 30 to:
33 per cent. inferior. The use of this coal on these
grades gave considerable trouble, as the large €0%-
sumption per mile on the up journey, namely, 140 1b.
per mile, left so much residue in the fireboxes after &
20-mile run that it was absolutely necessary to clean
the fires to such an extent that time was invariably
lost.

“The altered grate arrangements also permi
considerable quantities of burning coal to drop into
the ash pans and from them on to the sleepers, which
gave rise to several complaints from the permjanent
way stafl. The coals burned were Bovrea, Anthracite,
Giridih, and Singareni, the most economical and
suitable being Giridih; but the continued use, even
on the lower sections, will to a great exstent be
governed by its relative cost compared (o \Vf?ls.h
codl. At the price paid for it during the year it is
very close competition with firewood. i

“A saving of Rs. 113,000 was effected in }hc
running charges by the use of Indian coal during
1898. The general adaption of Indian coal instead
of Welsh coal has very consideérably reduced our
locomotive expenses; so much so in fact that the
consumption for the year shows an inerease of 3-860
1b. per train mile, yet in consequence of the gost of
Indian coal (including handling) having been less by
10 per cent. per train mile; the result has been a
saving of Rs. 113,000,

“ In 1898 fuel consumptibn incrensed to 99 Ib. per
English mile and 5-30 per train mile. This increase
was due to the laige use of Borrea coal, which gave
considerable trouble throughout the year,"”

tted

The employment of Indian coal on the lndiftn
railways is largely increasing, (See Appendix,
Table IV.)

On the whole, the information as to the
value of Indian coal for steamship and loco-

motive purposes obtained from the principal
consumers is fawly satisfactory and wneou-
vaging. - It is evident, however, as I have
| alvesdy pointed out, that better supérvisinm
must be exercigsed in order to seenre for thess
| purposds the most suitable cdgl, and greates
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_g‘é{ﬁéken that it does not for any reason fall
ow standard quality. It would probably be
worth while for the colliery companies to

appoint a special inspector in Calcutta for this
purpose.

METHODS OF MINING, LABOUR, PRICES.

In 1900 there were 271 collieries working in
India, producing more than 6,000,000 tons of
coal, valued at over 20,000,000 rupees.

Native labour is universally employed and the
coal is generally cut by hand. In 1900 nearly
0,000 people were employed in coal-mining, the
average pay for underground work being about
1} rupees a week. Modern machinery for
haulage is being gradually introduced into the
Bengal mines, and the ‘“gin’’ and bucket
svorked by women is less commonly seen.

The mines are owned partly by joint stock
companies, private individuals, and the State,
goneral]y through the railway companies.

Indian coal at the pit's mouth is probably

lower in price than in any other country, often
reaching 2 rupees a ton. The local wholesale
selling price of Bengal coal was, in 1900, 4s. 5d.a
ton, as against 4s. 2d. in the previous year. The
wholesale price for imported coal in Calcutta
averaged 326. 1d. per ton. The export duty
on British coal will no doubt tend still further
to stimulate the coal industry of India, and to
reduce still further the imports of British coal
finto India.
" Thf—' fallowing accounts of the mode of work-
ing in the mines (taken chiefly from the
** Imperial Institute Handbook,” 1893) will be
of intevest. /

In the Bengal fields the Bengal Coal Com-
pany reported that—

“The 13‘[)(1111" is always causing trouble. There are
far too few miners, and there is far too much inde-
pendence. The average miner never attempts to earn.
more than a day’s wage, although the people might
work themselves up into a position of comparative
comfort il they would try to. The bulk of the laboar
consists of Bawris and Sonthals,

¢« Karharbari colfield is mainly worked by three
<ompanies—the Raniganj Coal As,\,m-im'..,'n, the
Bengal Goal Company, and the East Indian Rail-
way. The system here is similar to that obtaining
all over Bengal.  The working lours ave from 6 a.m;
1o 6 pan., and, perhaps, later when extra work is
fequivad. Only four days a week yeal work is done,
Al the conseguence is that collieries must have a far
¥Rty number of working plages than the same out-
J_""-.m Enpgland would warrant. Al the miner’s
family work with hima, omwying or taining his coal.
Picks of English pattern and make are now wilversal,
the crowbar and \single pick having been ousted,

|

The workings are on the bord and pillar o
Pillars vary from 12 fect to 40 feet square and 40 feet
x 60 feet. In the shallow mines and thin seams
(7 to 8 feet) the former size obtains; in the thick
seams (from 12 to 20 [eet) the latter. Pillars are
worked in the 8-feet seam in the following manner:
A g-feet chock is placed between each pillar in the
row of pillars (generally six in :lu;?ﬂg‘er) that are to
come out. A chock is also p]nccd\ﬁ{ front of each
pillar. The pillar is then :\ltacked\ tom the front
side. When pillars are taken out, the chocks are
withdrawn and the roof falls. : [
«The remarks on the Raniganj coalfield given

below apply in some measure to the Karharbari field.
On sinking, coal cutting, the miner’s loye of holiday,
lighting of mines, &¢., the description in one case is
a description in the other. Payments in this coalfield
are weekly on Sunday mornings, the miners resorting
from the pay offices to the Tast Indian Railway
which was established to attract Joeal labour,
and which has done so. The labourers consist of low
caste Mussulmans and Hindus, as also abhorigines—
Sonthals and Kols, There are some Bauris, brought
from Raniganj to teach the local men how to cut conl.
The local men, however, cut coal better, as they have
discarded the Bauri sabe/, Local lnbour is more tract=
able, and the Bauris are not in such requisition as

bazaar,

formerly.

«Drainage is ellectively camied out by Tangye's
special and lifiing and forcing pumps, worked by
bab-levers from horizontal 'éngines. The mashinery
is of good type, and winding and hauling are done by
good engines,

« Ventilation is attended to in the deep miines,
mainly by furhaces or steam-jets.

¢ The miners live in small villages aggregations of
huts of mud walls of Lricks set in mud with thate d
or tiled roof.  The hut consists of one roon, soniés
times two, of from 6' X 6" to 10 X 10 in size. Those
petter off have cowsheds and ganaries; these two
latter with the dwelling forming three sides of a
qumlr:mglc. The larger proportion of the labourers
cultivate during the rainy season, and work at the
collieries onlyin the cald season, say, from October o
June. . Some of the labourers have settled down to
coal-cutting as a calling, and these work constantly, s
always excepting Monday, which is invarably @
holiday. L

o Coal-cutting is pnid for by contract al so much u
tram or bucket, These are of various sizes, The
price generally ainounts te fron 7 to 8 unnas per ton
for large, and 1§ to 1§ annas pex ton for small coul,
All other work, as stone-cutting, sinking, mil-laying,
&, is paid for by daily wages,

“«The coal is handspicked inta four kinds.  Steam
is larger than 2-nch cnbe, twbble Jager thin {+inch
cuby, smithy down to -inoh cube, and all suadler
than that is cnlled slack or dust. This picking os
soreenitig is done Dy contract, and for rubble and
smithy the coolfes §& about 4 anuas per, ton, Slgk
is not paid for.  Loading is done by hand inle thy

ey
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Ayagons. At the mines tipplers are used for
ging the coal from underground trams into
the wagons that run into the narrow-gauge tram-
ways."”

““In a paper read before the North of England
Institute of Mining and Mechanical Engineers, in
1880, Dr. Saise said with reference to mining labour
at the Karbarbari coalfield :—¢The men are not
perlectly weaned from their ordinary caste pursuits.
The hold on them is not great, and any discontent is
followed by migration. They pick up their beds,
or rather the wives do, collect the cooking utensils,
givd up their loins, and depart. Labour has been
attracted to settle in the immediate vicinity by allot-
ment of land at nominal rents on the understanding
that, when cultivation is over, they shall work in the
mines. The rainy season no sooner commences than
the labour decreases. Men, women, and children go
away to cultivate their own plots, or the plots of those
to whom they are indebted, and the output drops.
From the beginning of July until November the
cultivation, and then the religious festivals, keep the
output low. From November to June following most
of the coal israised, Cheap rice makes Jabour scarce,
as a native will not work if he has enough to eat
without it. Scarcity fills the mines to overflowing.
Still the general state is *‘ want of labour.” Tt will
probably take many years to train up a set of miners
who will follow nothing else but mining as a pro-
fession.”

«The following notes on the Raniganj coal-
field are by Mr. T. H. Ward :(—

{The Chord line of the East Indian Railway passes
across this coalfield, and the collieries are clustered
on either side and along the Barikar branch sidings
and branches, up to six miles in length, built by
private enterprise, connect most of the collieries
to the main line. FHere winding engines, wire-rope
guides and tipplers, and the regular paraphernalia ot
an English colliery are fast supplanting the primitive
¢ gin® and bucket of a few years ago. These gins
were (and some are still) turned by women, 25 to 30
being employed on eachi gin, They kept time toa
monotonous ¢hant, which they sang as they tramped
round and round.

<The sinling in the distnct is easy, through soft
sandstones, no brickwork being required to protect
the sides. Heavy water is sometimes met with,

 The coal in the east of the field is very strong and
non-cking. The sandstone roof is also very strong,
and comes right down into the conl.  Pracdcally no
Umilier 18 required fn working the coal in the manner
deseribed below.  To the west of the field at Sanctoria,
for instance, the coal is not so strong, though the
roof i everywhere the same. From Belrooi near
Sitarmpore, westwards, the seams worked are all
colting couls.

« The seats worlied are seldom Jess thin 10 feet,
sod sometimen roach 18 feet in thickness. In the
Budkar Cosl Company’s Kumardhubi colliery and
the Bongal Conl Company's Lalkdee calliery on the

west of the Baidkar, the enormous thickn:
upwards of 80 feet hus been found.

¢ The mine is laid out underground on the same
plan throughout the district. This plan has beem
stereotyped all over the field, and is adopted without
reference to its suitability to the different conditions
obtaining in the various seams worked. Indeed it
has been adopted apparently more with reference to
the prejudices of the native miner than from eco-
nomical considerations, Galleries are excavated to
the full height of the seam, 12 feet to 16 feet in
width, leaving square pillars of varying sizes to sup-
port the roof, many acres being thus often left om
pillars. The native coolie insists (and he has his owm
way very much in this coalfield) on commencing
operations at the roof, and working downwards untib
the full height of the seam has been excavated.
His chief and dearly-prized weapon is a ¢ gabal’ or
crowbar, with a sharp point at one end. With this
he smashes the coal, standing always when at work-
He never groves beyond the first ¢ cleat.” Gangs f’f
four to five men occupy each gallery. They are paid
by the bucket or tram of steam coal or small delivered
at the pit bottom. If any timber has to be set up
in a working place. a man of the carpenter class
(Chtitar), who is paid a daily wage, must be sent for
the purpose.

¢ Women and children work underground, and are
principally employed in carrying the small ‘coal and
dust. They are also paid by the tram or bucket.
The women often take their babies, two and three
months old, down the mine, taking with them also
small cot on which the child sleeps or plays while its
parents are at work.

¢ Access to the mines is very generally by inclines
opening to the surface.

«In the eastern pait of the district the seams are
for the most part flat, in the central and western parts
the strata are often steep (the general dip being
southerly), and intrusions (dykes) of trap rock be-
come more [requent. The deepest shafts are about
250 feet, the largest part of the coal yet won being
from much less depths. Some fire damp bas been
met with in the western part of the district. Chanch
colliery (west of the Barflkar) belonging to the Bengal
Coal Company was abandoned some year§ ago after
an explosion in which several men were burnf, some
of whom died. At Sanctoria, also belonging to the
Bengal Coal Company, some men were burnt in 1 883.

| The quarties at Kumurdhubi and Laildee have
already been mentioned. Thousands of tons of coul
have been won from the outcrops merely of thet:c
magnificent seams, and thousauds of tons remain Still
to he worked without indenting on their resources at
any greater depth.

“The ¢ Bauw "’ is the principal caste which supplies
coal-cutters for the district. In some respects the
Tnuri colliers' characteristicn are amusing like those of
his Western prototype. He is very fond of getllni
drunk: especinlly at week ends, and is very disinglined

to go to work on Mondays, Fov tha rest hie in good-



- 1902.]

JOURNAL OF ITHE SOCIETY OF ARTS.

@

e and improvident. It is a difficult matter to

him, although he is always paid a *‘ ticca ™’
ract) rate for his work and could easily increase
his earnings to do more than will, with his wife's
contributions, keep the household in rice and himself
in drink for the day. The nearly universal and very
bad custom in this district is to pay each evening for
the work done during the day. The collier or cooly
has often to wait about until 8 or g for his meney.
He then goes cheerfully home, and remains up hall
the night drinking and singing with his companions
(he is very social in his habits), incomprehensibly
happy with his ftuneless tom-tom. Tn the morning
he trudges back, very often 7 or 8 miles (a distance of
course travelled twice a day), to work, and is down in
the pit at 9 or 10 a.m. All day, in the intervals of
svork, he sucks the comforting hubble-bubble (hookah).

+ The light which the collier carries with him is
exceedingly primitive. Fle gets an allowance of oil
in proportion to the number of trams of coal he cuts.
Every morning he draws at the godown sufficient for
his requirements during the day, dnd an allowance of
cotton thread or old rags to serve for wick. This oil
he burns in a ““chiragh’” or small piece of stone
Hollowed out into the shape of a boat (a piece of tile
from the roof of his house is often substituted). In
this he places a small quantity of oil and a portion of
wick. Any oil he can save from his allowance is his
perquisite, and he can carry it home, Mobawa and
castor-oil are the chiel oils used. Some of the mines
are lighted by kerosine bumnt in small tin lamps
holding about two ounces, with small eircular wicks.
The native does not like this plan so well, as he cannot
mse it lo rub on ‘his body or to season his food, a
purpose for which mohawa oil is used.

‘The ventilation of the underground workings
receives very little attention, and in most collieries none
at all.  The great freedom from fite damp and the
lofty seams exploited have kept this question in the
background.  The ignorant native has not yet
vecognised that his health and longevity are in ques-
tion, and he has besides helped” much to prevent
ventilation becoming a necessity by the wonderful
power of endurance he has shown. This power of
endurance enables him to work for hours at the
bottom of a sinking shaft with water pouring over his
aaked bady, or to work all day long and day after day
in driving a ‘‘rise" gallery, perhaps hundreds of fect
drom any current, in an atmosphere which i5 feetid
and laden with steam. This is a blot on the mining
of the district, and ought t6 be speedily removed.”

¢ At Warora, Central Provinees, where 160,000 tpns
per muumare wound by direct acting engines ontof two
shafls 200 feet deep, the system nearly approdches the
Englivh. No womeén work underground, dnd work
i gonutunt from Mondny morning to Saturday night,
The work time is divided into three shifts of 8 hours
each.  The sedms, which vary from 8 to 1 feet, are
worked thus : Galleries or boards and headways are
driven 12 feet wide, 6 feef in helght, leaving the ronf

¢val and pilled 4o fest square.  Phe conl 1§50 hard

that it has to be nicked and undercut, andhi
blasted down. The pillars are worked by splitting
each from one headway to another, and then taking
the farend oft in slice. Therool'coal comes with it.

¢ The colliery consists of six pits, varying in depth
from 100 to 250 feet. Allthe pits are supplied with
sidings, and  connected with the WTr ha State
Railway by a branch line. Only fyo sorts of coal
are vended, large coming over a‘&&cen with bars
spaced 1 inch apart,’and small coal passing through
the screen. It is very superficially screened by
women. All the coal is got by contract, fiom the
hewing to the final loading into trucks. Tliree or four
contractors are employed, who provide all the labour
and oil, but who are provided with all tools, gun-
powder, shot and shot-firers.

¢The labourers are principally drawn from the
North-West Provinces, and are not very plentiful.
These men are allowed a ckadootra within the
boundaries of the colliery property, for which they are
charged a ground rent of 3 or 4 annas per month.
They also have to pay I anna a month per head
of cattle.

¢ At Singareni (Hyderabad), the general system of
working and the tools used are the same as in
England, slight variations being allowed to suit the
people. Part of the coal is got by contract, and part
by sirkary labour. Underground lubour has heen
organised under a system of eight-hour shifts, surfhee
coolies and machines working ten hours per tlay.%
rates of wages vary from dbout 5 annas pet day for

ordinary labour to 12 annas as carned by coal-cutters
on piece-work, Machines average above T rThpes,

while superior men earn cansiderably move.

‘Female labour is paid from 3 annas for surface,
and 3} annas for underground work. T.ocal Teluga
labour of the lower class is fairly plentiful. \The
superior work is donie by Mohammedans of Hyderabad,
or Hindustan men imported.

<At the Mohpani collieries a similar system is
worked. The difficulties met with in these mines,
owing to the faulted and disturbed nature of strata,
are probably unequalled in India. "

¢Labour was one of the greatest difficulties, and
progress was, and is, often impeded on (hig aceolmt.

¢However, a great many miners who had ' been
gradunlly collected, and trained in the mines, live in
the immediate district, and a certain amount of lnbiour
can be imported from other districts when the demand
for railway and harvest works do not interfere.

£ Conl hewers wark 6 ta 8 hours for a shift or duy’s
work, and carn about 6 rupees to 12 rupecs per
mensem.

 Mechanicy, enginemen, &c., work 8o 10 hones
per day, und earn wages from 8 rupees fo 20 Hipses:
per mendom according to their oraft,

tCoolies, &0., work 8 to 10 haurs per day; pnd
carm § Yupets (o § rupees per mengom, " )

A Minn& Aut wgenliting the mmiill‘b'n‘l: of
labour in' the Indian minds hay rt-romly‘hec&ue

1



JOURNAL OF THE SOCIETY OF ARTS.

[Maick 2

ut/its provisions are not viewed altogether
¢ vour by the owners and capitalists. One
of its provisions is to require that all mine
managers should hold. certificates that:they
possess certain qualifications. This is an ex-
cellent stipulation, which no one who has the
interests of coal-mining in India at heart could

possibly object to on general grounds. It is, :

however, alleged that no facilities are provided
in India by means of a properly established
mining school or otherwise to enable men to
acquire the necessary qualifications, and the
result is that a new burden will be imposed on
the industry by reason of men having to be
brought from abroad to act as managers at
higher wages than would be paid to properly
qualified local men. I do not feel competent
to say how far these objections may hold, but
I am confident that great good would result
from the establishment in India of a Govern-
ment School of Mines and Metallurgy, in
which those who intend to engage in mining
and metallurgical industries could receive
a thoroughly practical and efficient train-
ing in modern and scientific methods, not
only in engineering and mining, but also in
physics and chemistry in their applications to
metallurgy.

The infroduction of mechanical coal-cutting
machinery, which has been already'tried in a
few of the Bengal mines, is no doubt the true
remedy for many of the difficulties.which arise
from the employment of native labour for cutting
byhand. By this means, too, a greater out-
put would be secured, whilst the waste’ arising
from the production of slack would be largely
avoided.

Cutting by the compressed air system has
the advantage of assisting in the ventilation og
the mine, a consideration of importance, but
electrically driven cutting machinery is now
being adopted in other countries, especially
in the United States, where the cost of
coal at the pit’s mouth has been so re-
duced in recenty ears that it is now nearly
one-half of that in England (10s. ¢jd.), and
is not far removed from the average price
in India. 3

Ventilation of the mines i8 a subject which
ought to receive greater attention in the future,
whether the native is indifferent: to it or not ;
and where fire-damp occurs, as in some of the
Bengal mines, further precantions will have to
be observed with reference to the use of naked
lights and the lighting of fives. Many of the
Indian mings fortunately gre nearly free from
fire-damp. , ] ¥

S

¥
%

TRANSPORT. — RAILWAY AND 1o
COMMUNICATION. A

The question of further railway communica-
tion with the various coalfields has been
alluded to. : ;

It is obvious that the successful extension (537
the coal industry in India must depend very”
largely upon the facilities afforded for railway
communication with the coalfields and with the
docks, and also on the dock arrangements for
unloading and shipping.

In the case of a rapidly growing industry,
care and discrimination are required in plan-
ning railway and dock extensions, SO t.hat
they will be sufficient to meet growing require=
ments for many years in advance, and at the
same time be readily susceptible of further
extension at any time in the future.

The Bengal fields being the most important
at present, have naturally taken the first place
in the consideration of these questions.

The present dock arrangements at C
are, in the opinion of those connected with the
industry, altogether insufficient to meet the
present requirements, principally with respect.
to railway communication and provisions. for
unloading. I need not fully discuss these gues-
tions here, as schemes both for additional rail-
way and dock accommodation and unloading
appliances have: been now sanctioned by the
Government, and will, it is hoped, prove to be
satisfactory to those who look forward, in my
opinion correctly, to a considerable increase 1n
the output of the Bengal mines in the immediate
" future. A

There is anothet matter intimately connected
with the quéstion of railway accommodation to
which I must make some allusion. I refer
to the difficulties which have arisen chiefly in
Bengal between the railway companies and
the colliery companies. |

Grave complaints have been made, which
have now reached the public press, as to the
inadeguate traffic arrangements of the East
Indian Railway, which itself works collieries in
the Bengal fields, and of the damage done
to the coal industry by insufficient wagon
supply and delays in traflic and high rates
of transport. { i

As this subject is one which must necessarily
be of vital importance to the development of
the coal industry in Rengal, and belangs to a
[ class of prablems in the solution of which
Goyernment ought to be able to succeasfully
intervene, 1 have c¢onsidered it desivable 1@
obtain the views ‘of the Bongal collicry
| ompanies, ag Tepresented by the. Indian

alcutta
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Association in Calcutta, on the one
hand, and of the officials of the East
Indian Railway Company, on the other. The
following is an estract from a letter, dated
December, 1go1, addressed to me by the Com-
mittee of the Indian Mining Association, in
response to my request for information as to
any difficulties which, in their opinion, at
present hinder the natural growth of the
industry : —

¢The committee of the Indian Mining Associnlioﬂ
are of opinion—as, indeed, are all concerned with
Indian coal—that the transport and distribution
facilities at present provided are distinctly unsatis-
factory. " The chief defects may be roughly classified
under three heads:—(i) a serious and constant
deficiency of rolling stock on the principal coal-
carrying railway—the East Indian; (2) heavy railway
freight charges; and (3) inadequate and inefficient
loading facilities in Calcutta—the port of shipment, §

¢« For particulars of the first named of these difh-
culties the committeee would refer you to the
accompanying copy of a memorial which was recently
submitted to ILE, the Viceroy by this Association,
Further information will be found on pages 86 to 114
of the last annual report of the committee. The facts
are fully set forth in these documents ; and the views
of the Association as to the improvements required are
stated in them. It, therefore, only remains for the
committee to add that in their apinion it is the
urgent duty of the Government of India to adopt
such measures as are caleulated properly to equip
Indian coal-carrying railways with adequate trans-
port facilities. There can be no question that such
measures would tend more materially to assist in the
de"elopmcnt of the coal resources of India than any
other action which might be taken by the adminis-
tration. In this connection it muy also be mentioned
that the system of weighing in forcg on the East
Indign Railway is defective from the point of view of
coalowners. The subject is dealt with at p. 30 of the
atnual report referred to.

“ The second difficulty stated above raises the com-
plicated ¢uestion of railway rates. In India, such
Yates cannot fall below or rise above certain
Minima apd maxima rates which have been deter-
mined by statute. In the case of coal the
mimum rate 15 1-3rd of a pic per maund per mile,
and the mininium 1-10th of a_pie per maund per
mile, [iven if the Tndian conl-carrying lines levied
fmight on the busis of the minimum rate, their
¢hirges wonld, the committee believe, be in exgess
"f_ thowe: ruling in: other grent conlprodueing ¢oun-
ren woh A Anderica.  But at present the minimum
e s practically never reachad on Tndign railways.
1 rcmh} Ichm‘gz-.-a ae, in consequence, so high that, in
the opinion of the comniigtee, they act 48 & decided
tindrance to the development of the coalfieldy of
Indin, This difficulty, thevefore, Jike that relating to
¥alling stock, is one which the Government should in

the general interest of Indian commerce do its best
to remove. Seeing that all Indian railways are prac-
tically owned by the State, the determination of the
rates to be charged really rests with the Government,
and only nominally with the railway administrations.
“The third point specified above is dealt with in
the annual report already mentioned. * At pp. xx5‘ to
129 there are a number of papers relating to the
proposed institution of mechanical ¢oaldloadin
appliances at the Calcutta docks. Up to the pr(‘;nﬁ

‘time all steamers, whether carrying coal or other

cargo, have been loaded entirely by hand labour.
Indian unskilled labourers are erratic and whimsical,
and the difficulty of providing an adequate labour
force whenever it may be needed is, and has always
been, of a serious character. Not only. therefore,
have Indian coal shippers had to contend against the
inevitable slowness of hand-loading, and the loss by
breakage which it entails, but they have likewise
constantly had to face the possibility of a sudden and
complete disorganisation of the labour staff. § You
will understand from the report that experimental
measures having for their ultimate object the ter-
mination of this state of affairs are now being put into
operation. But, in addition to the provision of ade-
quate mechanical loading appliances; many further
improvements in the terminal facilities at the port
will be required if the coal trade is to be properly
encouraged and developed. Flor the nature of these
T would refer you to pp. 154 to 184 of the report
above mentioned, where you will find a reprint of the
evidence given in December last by a representative
of this Association before a commission of enquiry into
the affairs of the Calcutta Port Trust.™

Having regard to the statements made AA
this letter as to the East Indian Railway
Company, I have asked the Chairman of that
Company, General Sir Richard Strachey, to
make any observations with reference to the
statements which might seem to him desirable.
He has been good ecnough to seud me the B
following important letter, dated 14th January,
1902 &~

“Your leiter of the gth inst. inyiles meyto offer
my criticisms on a letter of the Indian Mining
Association, of which you send me a copy, This |
letter, written in reply to enquiries made by you as to
the efficiency of the facilities now provided for the
transport and distribution of conl in Tndia, supplies,
in some detail, w stntement of ‘the reasons of the
Associntion for considering those f{acilities' to be
distinetly unsatisfactory.  This opinion manifestly
only applies to the colliedes in Bengal, of whidh
alone this Association is in & position to speak with
any authvrity, thongh no doubt they are by fur the
mogt importunt. | Ulie defects that, @ (he Spinion
of the Association, now'exist are clasied undey three
hends i~ ) /

G (1) A voripus nnd constant dt-ﬁciet;%lgo
A ~

51,
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e the principal coal-carrying railway—the
E Indian. (2). Heavy railway freight charges.
(3). Inadequate and inefficient loading facilities in
Calcutta——the port of shipment.

“ As to the first cause of complaint, it has no doubt
to some extent been justified. But the deficiency of
rolling stock, so far as it has from time to time really
existed, has been due to the material difficulties of
the railway in obtaining the wagons that were re-
quived ; difficulties arising partly from the delay that
unavoidably takes place in the construction of the
wagons, the materials for which have to be obtained
in England, but largely from the delay of the Govern-
nient in giving their sanction to the expenditure that
would be involved, and providing the necessary funds
af meeting the expenditure, in both of which respects
the Mast Indian Railway Company is wholly depen-
dent on the action of the Government.

«Tn illustration of this, I may state that the
Directots of this Company, having been informed in
May last by the head of the chief coal exporting firm
in Caleutta that they were suffering from the want
of an adequate supply of wagons, immediately in-
structed the Company’s agent in Calcutta to apply
for sanction for the provision of 1,000 more wagons.
‘T'o this application no reply whatever has ¢ven yet
Been given, after an interval of eight months, though
the Board have reported the circumstances to the
Secretary of State. Much the same state of things
has existed for the last three or four years,

“The pressure that has been put on the carrying
powers of the East Indian Ruilway by the rapid
expansion of the conl traffic will be better appreciated

' from the following figures, showing the whole weight

of coal dealt with year by year since 1895 ;—

Tuns.'
Y SRR R e 2,920,330
o AR I IR TR 3,279,379
BRI B8 a ) e A st 3,751,501
1BOB .l i 4,210,056
L S R S e 4,411,851
C R S SN 5,182,801
1gor (first halfof) ..., ... 2,874,007

o This shows that at present the traffic in the half-
year is hardly less than that of the whole year six
VTS 4go.

“ During this Intenad tie wagon stack, exclusive
of brakesvans and other vehicles for special purposes,
Iine bsen Increased from 9,468 to 14,750, with a

| gorrespontlingaddition to the locomative stock, Thik,
ingmsovar, sy been akcompiinied oty watondy inerease
i thepowar of theengines and. the capneity jofitlie
sagany, whioh diey the become: e, aftedtive Ay
somathing like 50 ey esute. o s SREL
Lot tminess ke thepods (raflia of agnilway,

that tu of g ﬂuu!mlliu"( oharucter, snd in which thess

g‘!ﬂ! sl gral  ressute angd o asponding
i f

B

slackness, it would evidently not be possible t
sudden exceptional demands without having @
wagon ‘stock greatly in excess of the ordinary
requirements of the traffic, and there will, therefore,
be unavoidable difficulty in adjusting the supply s0 2%
to meet all demands without incurring 2 wasteful
outlay. No, doubt a proper margin i €XCess of .lhe
average should be maintained, but with a rapidly
expanding traffic, such as that indicated by the
figures given, this is not easily determined, more
particularly under the conditions above referred to, to
which the management of the railway is subject.
I do not believe that there is any railway in l.be
wotld on which, from causes. such s this, | its
customers do not, at some time oY other, m;?ke
complaints of the unsatisfactory manuer in which
their requirements are met.

« As to the system of weighing,
questions have arisen, and differences of o
held, but this is & matter that obviously must Le left
to be settled locally.

“1 am, of coursé, not surprised at the o
expressed as to the coal rates being excessive. But I
have not any doubt that they are in fact exlremnely
low, the average charge per ton-mile being rather
less than 1-10ths of a peuny, which is about 1-3rd of
the ordinary English rate according to the Statist.
I am far from saying that it might not be possible to
make some further concession to the colliery OWners,
by equalising the rates so as to make them somewhat
less sharply dependent on the mileage, the necessary
charges for transport in the case of a traffic of this
sort not being so immediately determined by 1he‘
distance carried, as in some others. But this is a
point on which I am not at present prepared to
say more than that it has been under the considera-
tion of the Board for some time past.

¢ ] is quite erroneous to say that the coal rat s
are fixed by statute. The rates per maund per mile
on the East Indian Railway are between 1-10th and
1}-10ths of a pie, the maximum, therefore, being less
than that stated by the Association. The average
yate on thé East Indian Railway for the Jast halfs
year was *13 of a pie per maund per mile, which 8
equal to 332 pies per ton mile, there being 27 maunils
to the ton, and 1 pie being the 12th part of :m. angin,
which again, at the present rate of exchang¢, 13 Just
equivalent to one penny.

“ From a reporl drawn up in »
officer of the railway hranch of the Indian Puablic
Warks Department, who visited the United Slfucs
with the special object of inquiring inito A merican

T am aware that
pinion are

pinion

TJuly last by an

| methods of rilway mandgement, it appears that

thete are few instances of rates lower than those on

| the Hust indian Rullway, to be found in a long list of

Awmerleap dines, byt the average appears Lo be slightiy
k. Chyv o (i st <Indisms, Raiiways: Wit &
fgye complete lnawlidls of tho cireinistamciy o
sepaniie lines it s fot ‘eney, however, 1 arriypudt 4’
vy onelysises judimention Diis point] imdMlllﬂ it
deben | Jnatmentay ov) apdoti of o diflerqioes” LT
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of weights and currencies of the two

countries.

¢ ITow the Association, in the face of the great ex-
pansion of the trade during the last few years, shown
by the figures that have been already given, canventure
to say that these rates act as a decided hindrance to
the development of the coalfields of India, is truly
astonishing, and the more so, considering that the
market value of the shares of the colliery companies,
is what was pointed out by me at the last half-yearly
meeting of this Company, I now repeat the figures
I then gave—

Paid up. Quotation.
Rs. Rs.
Adjai R Sro ot e TOONEES e s 250-255
Bengal «o.oveee.. 1,000 Lo0n.. 3,150
Bengal-Nagpur .. .. 10 vs vess 30%
BOITER + 0 oo ygosrin TOO 7% ¢ vis o 155
Barrakar ......o00s IO s e 125
Equitable ........ Fauis e 262
Katras Jheria I8 Gidinin 40}
New Beerbhoom: .. 100 ....., 179
Reliance .......... 0L T S 190

“ The observations of the Association to the effect
that whatever difficulty there may be in the matter
of the coal rates, or the supply of rolling stock, really
rests with the Grovernment, and only nominally with
the railway administration, are perfectly true, and it
is not the latter that stands in the way of the removal
of such difiiculties; so far as they exist.

“The next point referred to in the Assaciation’s
letter is the dealing with the shipment of coal for
export fo Caleutta. With this the railway company
has not been permitted to concern itself, but there
can I think Le little doubt that it is at present, as
described by the Association, inadequate and in-
efficient.

“The development of the coal industry of Bengal
has always been held to be an object-of primary im-
portance by the Board of the East Indian Railway
Company. and, as I bhave had occasion to say else-
where, it is ln’rgcly to the efforts of this company that
the conl trade is in its present flourishing condition.

Tam glad to learn that all these questions
are engaging the serious attention of the Gov-
ernment of India, and that there is reason to
hope that more than one of the difficulties
referred to may be removed:

UTinisaTioN o Wasth CoAL.—MANUFAC-
TURE OF PowER (GAS.

The disintegration of coal to which several
Indian varioties are peouliarly lidble involves a
perions waste, and presents aproblem which
80 far has not \been  solved. Some of ithiu
friable conl and slack has been utilised in the

manufacture of briquettes and ‘patent f&éﬁ“ﬁ
plan which might be mbre widely folowed,
Another much more important pur;
which small coal cé_hl'd‘i%b’&b%é&ﬂg fthe. .
future is in manufacturing the particul VL o
of ““ producer or 'v&zitéi‘lga’ii;"“lw LT i L
gas, for the manufacture of whith, ’%ﬁ o
with large capital has récently ¢ ;’ﬁ&?
liamentary powers o s&b'ply‘éﬂ{qﬁi"&i detsin
the midland counties of England with t el
as a source of power fdt"Héétiﬁg’"ﬁﬁ?ﬁMf
It is stated that the gas is to'be sold at dbout
2d. per 1,000 feet:! Tt'is obvious that ihe i
supply of cheap gas to the large towns of India
would considerably promote industrial’ enter
prise in India, whilst at the sathe timé an g
important use would be found for smail Cohl,
waste, dust, and the inferiorvarieties of Indian
coal which are at present unﬁtmsed:“”'.;"mq(" '”w'll
The bituminous  charactér of ‘much of the
Indian coal would seem to rerder it paﬁi&lﬁﬁ"
suitable for‘thé production 'of ‘heating 'ﬁﬁs.’
Experiments recently ‘made \vith"i{anig'}tﬁj'
coal have pfoved that this is the case. FEsSen~
tially the process consists in acting on"the =
heated “slack '* with 'a “superheated ‘mitture
of air and' steam, whereby a* gas 'id“pro
duced containing hydrogdn (a #5539
cent.) and carbon monoxide (abbut’
cent.) and a smaller pre 1t ot
together with nitrogen and car

Has?

‘ Sulphate of dfmonia may be' recovered A8 a’

by-product. ‘A ton of drdinary slack furnishes
about 140,000 ‘tubie feet of ga&, and yidtds ’

the large scale go Ibs. of sulphaté of ammonid. "
The calotifi¢ value ‘of the 'gas is ktated to be

about 84 pet cent! 6f that of ‘the dlack wked:’
The gas may be used suCcessfully for neatly Wit
industrial heating purposes, for the minufics
ture of Bricks. earthenware, g’lﬁSs{ and puttery
in the production of stéel by the open hEat
process, and in forging, welding, ai ne;
ing irod" and steel. It wwould &
adapted for Fendral stedm v
India and for use th gas-eng

Gk s umA i

L  CONCEIDING REMARKS,

In the preseht t}n*p‘fl haye sought4o'¢
attention ' fn' this ‘Country to the “wealth
India possesses in her coalfidlds, 46 the pré
position of Ilﬁﬂinff“bn‘{ﬂ h’ll‘mﬂfb | i
quality df the coal mintd i the A
vinces) a8 well as to the! donditions G
mining i edrrled off; andto 1k Tnordnce 8t
Govetrmentt giving caretdl Wna” sym ﬂhﬂ”?
consideration fotht developréntoPiah mdusthy,
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“hiakety out of its infancy, upon which the future
industrial prosperty of India so largely
rests.

I have drawn attention to the importance of
railway communication being opened up with
the undeveloped coalfields of Western Bengal,
the Central Provinces, and Central India, and
to the great advantage it would be to Madras
and Southern India, where coal is scarce or
non-existent, if communications were provided
between this region and the coalfields of
Western Bengal and the Central Provinces.
A glance at the sketch map will show how large
an area, especially that lying between Central
India and Bengal, is at present without rail-
way communication with the nearest supplies
of coal. ;

I have alluded to the desirability of further
information being obtained by Government
with reference to the amount and quality of
coal in several regions, especially in Western
India and in Assam, with the view of opening
up railway communication with those fields in
which good and workable coal is proved to
exist.

| have also pointed out the importance of
greater care being taken by the collieries to
secure uniformity in the quality of Indian
coal. With reference to this, as well as to
other difficulties, the question suggests itself

as to whether an amalgamation of the
numerous small coal companies (which number
more than 2oo in Bengal alone) would not
be desirable, and be for the benefit of the
¢oal industry as a whole.

The employment of native labour is certain
to raise a number of important and delicate
economic questions, which will require the
greatest care in  handling. The future
success of coal-mining in India depends
chiefly on native labour being organised with
foresight and consideration, due regard being
had to the general welfare of the class upon
whose employtment, for the present at any
rate, the vital feature of cheap production
deprends.

Nest in importance are the guestions 1 have
already tonghed upon, of railway rates, trans-
port facilities, and adequate dock accommoda-
‘tion, all of which are now receiving con-
sideration from Govornment.

[ have taken fhe view that over and above
the ingréasing demand for Indian coal for
steamuhip and locomotive purposes, including
its growing export frade in this connection,
and apart from, ity inereased vse for domestic
purpones, there mast be in the near future a

,Railway Company ;

considerable call on the coal resources of
India through the industrial utilisation of the
great mineral wealth of the country, which
only awaits an ample supply of good and
cheap fuel. As I have alrcady pointed out,
by the establishment in India of a comprehen-
sive Government School of Mines and Metal-
lurgy, perhaps as an extension of the preseut
school at Sibpur, a considerable impetus would
be given to the development of the mineral
resources of India. I trust that the Gove}‘n-
ment of India may give careful consideration
to this suggestion. .

I am glad to learn that an English syndicate
is now taking steps to establish iron smelting
and steel manufacture on modern methods 0
Bengal, and I do not doubt that their example
will be followed in other places as 2 better
knowledge is gained of the quality of the coal
and iron ore of other districts. Various metal-
lurgical operations, including that of copper
brickmaking, earthenware, and pottery and
glass manufacture, all seem to be likely de-
velopments in the industrial arts of India as
soon as an abundant supply of cheap coal has
been rendered accessible to the whole country-
At the same time textile industries cannot fail
to undergo considerable extension and take
new directions.

1 trust that the importance of t
resources to our Indian Empire will justify .thU
extent to which I have trespassed on your time
in giving a general sketch of the present and
future of the Indian coal industry in its principal
bearings. Although the utilisation of water
power in certain districts of India for the
supply of electricity is likely to be accom-
plished in the near future, for many years to
come coal will remain the principal source of
energy-

Tn conclusion I must tender my thanks to
those to whom I am indebtéd for much valuable
information and assistance ; to past and present
officers of the Gealagical Survey of India; 1o
the Steamshipand Railway Companies; t© the
Indian Colliery Companies; to the Indian
Mining Association; to Sir Richard Stracl.lr:y
and the East Indian Railway Company ; to Col.
Gardiner, R.E.., Chairman of the Madras
to Sir Rdward Noel
Walker, K.C.M.G., lately Colonial Secretary
of Ceylon, who has provured for me much
ugeful information respecting the eémployment
of Indian coal in that colony ; and tq ™Y
adgistant Mr. G. 8. Blake, A.R.S.M., particu-
Larly for the assistance He his givon me in pres
paring the illustrations to this paper:

he coal
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APPENDIX.

TABLE L—QUANTITY IN TONS oF COAL PRODUCED IN EACH PROVINCE:

\I 1803, 1896, 1897, I 1808, 1899, \xo00,
; L) Wi, it
f 17,289 22,093 11,472 6,975 8, fds(” N 10,228
UL S R e A i e 172,717 177,259 185,533 200,329 | 225,623 | 216,736
{engal. ) awite ey s sl gl ) ! 2,710,155 | 3,037,920 | 3,142,497 | 3,622,090 4,035,265 | 4,978,492 -
North-West Provinces and Oudh ., .. —_ 1,000 — e =y, e
RiJputanassmd s iv kNt hidas wa sl — — —_— STT 4,249 9,250
Gentraliladialy S SIS U LU T 118,479 115,386 124,778 134,720 164,569 ' 164,489
(AT oy LAt el s e 2 gl e R L 72,493 70,017 92,792 85,862 81,835 74,083
ST v L4 e op by g SR e 25,458 26,257 12,043 13.372 15,822 23,281
Central Provinces .........ovvvun... 122,776 | 141,185 131,629 | 149,709 | 156,570 | 172,842
H_vilcrnbad-Nizmn’s Territory ...... ’ 292,915 | 202,681 | 365,550 | 394,622 | 401,216 | 469 20¢
NERArES=; i 374 s RN g v e | X737 - —_ —_ = | =
ETofalip il Rkt gy 18 sl | 3,540,019 | 3,863,698 | 4,006,204 14,608,196 5,093,260 | 6,118,692

TABLE IL—OUTPUT FOR 1900 OF COAL IN BRITISH AND COLONIAL COALFIELDS.

Tons.

Uni{erl Kingdom ,, e of e i i o vo | 1L 228 08T F0n
RO .00 T s v L e T A SR O .
New South ‘Wales ., s L2 Bl i ] Ly Atae Tt 5,507,497 : (O
Canada al, ¥ - b o i [t i e Ji Wls3g0 199 ¥ 7 I
New Zealand ., A ] i o Ve Lo R R P ORRIDSS. '
Queensland .. R o o o BNty ' % o 497,132 Al
Wikeac 6 B0 L L e e T
West Australia £y J! i e Ui Al ik s A 118,410 ' \
Tasmania A L8 N &/ i T 4% e b 50,632 \t\
TABLE III.—ForrioN COAL TRADE OF INDIA,
Imports.
Coal, Coke, and Lixports,
Patent Fuel, Coal and Coke.
Tons. Tona, | |
X8osT806, | ) N e 761,996 Shivids s b guoeinn 80,023 4 1"“‘;
TAOOLTARZ!E " " Wil uk oA 494,960 136,719 (2 R I
1897-1808 PR o B 261,739 Glh bt 212,855 j
1898-1809 £3d L e ! RABI8BD. | L Lk S "
1899:-1990 ..., 422,376 O TR D
7 SIS o) AR N B sx iy FaRANE L e e NI 41,445 _“.i‘,
iy
TABLE IV.—INDIAN RAILWAYS.
Foreign Conl Tndian Cogl
consumed by railways. consumed by railways
Taons. Fons.
1896 wh s e . 108,442 TRTTI R S 1,182,051
1807 Aty 49,770 a1 W 1,330,043
1898 S 39,004 ARaRHInC I 'S 1,422,103
1894 82,045 R (A 1,557,000 |
o TNV | { 2 4,239 AR 1,835,610 ) :
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S | TABLE ¥—Tasuiaren RESCLTS OF A PRELIMINARY ExAMINATION OF INDlax COALS. .
G55 s ; T2 i st o o sel ; , 2
gg 152 b s = i Remarks mada (2B g, 'ﬁé feBl8s) Sy £5 | Caking | Colourof { Othor characteristics
FE IS Dats. i “Mine. Whenee received. n SE LIS oS < 1 5= k’g % =, | Propertics. Ash. of the Coal.
== g forwarding sample. | 58 -um-% §i1Vstsa ZE |
=g 1-as ¥ (i (SR & 7 & TR Gl &) I‘-l i
STl $ b v v e £
s g E © ASSAML * 5 [ g i 3
¥ § - S8 | | ) {
e | 93344 Oct ! | Mskwm . Assam Railwssssad Tre - {1276 1 6853 {53980 vER |54 ;oi LI MRS 4 g !’]al‘c:hoco ‘r\dsl:‘stvmngharg::k cazss
{ |2 < ding. Company iledo I | i i ) SRS g I eyl
i 3 ! (\':lh:)-\ i | ; | 1 : broken, conchoidal frac- |
¥ ] 4 i j i : ; ~
G55 | ;ﬁ; | oz Jame .&nl Do " Assam Railways and Tra- 2 cwt. Makam coal . .. |713°42; 7205 {47'511 3 66| Sx‘so' 48501 487 Cakes Rb’;g‘?; sh i"bﬂrzaﬂrg‘;'ﬂ% d‘gﬁ:’,fxfg_ 2
L i ¢ ding Company, Limited. i { i | s 31135 fr(:]ac‘}urgi alternately g
i j I { o and bright. :
¢ = . et FoRy e P L 2l 3 2 A dull bl
6 ! g |+ @en 28y | Cloerapuni | Chicmapunii Coaificld ... = 14:34 | y708 !h‘ﬂ | 3ol 10 Dark red rr’f‘ {,md‘"klfh“gubiﬁi §1
] i : i E . racture. 2 N
% g6 Do, | Manflong 1 Muoflong Coalfield ... ... - [ 15727 | 7aa8'} 49 7. 308; Do, \;}-:Lo“\:sh B:E}: :‘ni ::ya;]:v(x:‘.t: fossil &
i S 3 e e ral i ey 122 | Go g sU4s| 23 | ~y<|Dces not | Dark red- | A very bright coal, black as
e ; '; i l&", {h;l}):" ;Dg::l.!;la .{;;g Suliisey i ” ' 2 R cake, dish brown :th and of conchoidal kq
i ‘ l BT, v, r’\ct\u'e ; intersected with N
= : BALUCHISTAN. Ea C‘?‘-“ “‘G‘,‘Sh b h
S S . fhog 1 Thos e . - o am3s | 6633 [ 40'58 15 | 82 akes (lerra-cotta can, bright and hard, but
» E sant o bet. e i clz?)_: : k;::; Gl - Kot S o e i o) ¢ disintegrating with a white bj
: H ‘ - { efflorescence, and  with th
i ’ { | ;\.(lelutmn of sulphuretted Q)
1 2 H ¥ “r ydrogen.
%o Lxgen Do I Do, i Khast Collicry, Killa — 122 l 6236 {41°50 | ©'S :(. | 51 tu 4B'og t 074 Do. Yellowish Clqan, bright and bard, Q
' i | Hakimseam. { f { ! | brown. with obtuse fracture. N
Bk { BENGAL (RANTGANT). ’ ) o dEsivte ‘ §
* w8 Do ! Kumaedubhi | Barakaz Coal Company, | - { 12'23 | G367 | 5148 | 1385 [ €533 4kl ogsy - Dol Grey Layers of dull and bright
i : 3 . Kumardubbi Colliery. i | | | i | :031- clean ronnded frac- )
' ! | b=l 2 | i ure. . y
yiEs 1 23¢s  13)uls, x&;ﬂ Do. | Barakar Coal Company ... { One bexof steam coalfrom | 12700 ' 6490 i 351°35.] 24705 68301 3370 065 Do. Dove Dull, with bright patches, N
| Kumardukhi Colliery. i ; { | | . faidy teugh and clean. S
'mr g —4 Qets L.m Raniganj uBcngz! Coal Company, —_ Fvast 6az8 pyz'05 | 12'35 1 54740 | 45760 138 Do. Fawn Bright, bard and dirty,
[ Lamited, Raniganj c{“o'\l3 ! 1 | | =
i uj o t ! ! L\ aee &
7005 | =43y 2 iy, ls:ﬂE To. | A. Whyte, Baq., Raniganj !CDCIA from tke village of ! zorqy + 3621 | 40’59 | 115 G074 | 39726 17 Does not | Light fawn li Dull, with bright patches, =~
! 1 \ (lfgov rar}. 4 ;nlh.s ;.;n: of 1 ' i l | | cake. ‘ | rather tough, clean. %]
i 3 1 posi Railway Station i |
i 1) 1 | on the East Indian Rail- | | H ‘: ! | | l
{ f { { way, and helonging to | ! 1 l
1 : i ‘ ’, the Raniganj series. ‘: {59 2s 3 | { L
T e : Do. , Do. do. iCosl from the willage |12'00 G330 cz jar7g6 | 70797 ; 29705 | 80 | Cakes | Dirty fawn | A dull silky coal with
? ¢ ! : | Khooscree Belonging Lo | 1 | | | “bright patches, break -
5 & | Pandra Estates, sitoated | | | \ | ' | easily, clean. e =
| | T i 8 miles N.W. of Barakar, i \ ) ) l\ - 3 3
3 i { aadbelongs tothe Lower | ‘. } { ! \ \ ‘ |\ k<
1 { : i Barakar series. In this ! \ { i + i { 1 »
i i H = {- seam aband of 2fest very | { | ] | o
: { ; { dark and carbenaccous 3 3 ] | { t | “
% { clay divides the 1 | ] \ \ $ { 8
fxo, the top ¢ I t | t ) i | )
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§jm in thickness, of : , l ‘
right appearance, the 3 {
bottom coal is 6 ft. 6 in. ; i
in thickness, and is a v |
huricruddnll:r]onldng
coat. { :
anath Coal Cowmpany, | Raghunath Chuk coal ... | 1092} 3863 | 45703 | 14'c7 | 62'co ‘ 40'00| o6y Does not Gre{‘inh‘ |
aniguni. ! ; | cake. pint
Barakar Iron Works ... | —_ 1rtre 5062 | 53'49 | 18:35 | 7082 | 2818 | 06G2| Cakes Gr;{gi;h ek A
1 Wiy ity 058 - &
| New Barakar Coal Com- ' Coal taken from an incline | 10709 | 3470 | 41'80 | 29725 | 71°05 | 2895 | o'8n Do. Dirty white | Dull black coal with bright | P~
pany, through G. Alex- | just being opsned out, { patches in places, cleaves |
ander, Esq. situated three miles from occasionally with a silky
\ Rarakar on the Jheria fracture; clean. == S0 SSRLEL =
| Branch Railway., Taken t . £ \
| g:)m ahr;_out 10 feet below ! . R
3 w surface. z i g . Rl il
Manager.  Rajpur Coal | Coal ﬁ;})m Rajpur Collicry, | 1378 | 6375 | 55703 | 18'05 : 747co | 26'00| o'47 | Docs not Do. A dull coal with bright %
F Company, Barakar. as usdally agu'.ned. cake. g;gg:;, a’u'el tough, con- 2
Y H al fracture. )
| Messrs, Mylne & Cé., pro | Petana steam coal. 12 88 38 | youm 647821 3518 | o82{ Cakes | Do. Glistening coal composed | -
t { mfon,’.'pueamcnufm. 6920 | 54°38 | 107y | 04782 1 3 of dull and bright portion, | &
t : -} Barakar. ~ i former tough, the latter |
! readily broken. Occursin | ©
i { 3 ] well-defined layers. | Ny
= 38651 73vz (13 Juby, 18567 Toyabad | Manager, Barakar Coul ! Steam coal from Loyabad | 1188 | 6380 | 6054 | 15704 | 73°58 | 25%42 | 087 Do. Lightgrey | Exhibits a peculiarcurved |
. i Comany,  ~ Colliery. . | fracture.” Part of the | ANy
3 3 H sample  was of HEE m I
} 2P| e e
l ‘tough, while the b‘i Ay
x
7866 | 7312 e,

Do. Do. do, | Da. (A special piece which u'gz‘ Gy02

s5760 | 1856/ 74°25 | 25°75 | c'or Do. Do. - broke readily into sma

:, was raughdy ovoidal ), b

E Sodepore | Bengal Coal Company, | Sodeporecoal ... ... wulzajo! 6655 | 40t5 | 848|583 |41°57 | 029 Do. Light

4 T Lzmﬂgj‘; T i P A yellow.
; Ciakdwe. ) o. iakdee coal ..

i :

oo v |mrig2 | 6721 {57770 ] B6z{66752 1 33°¢8| o'53 Do. White |
s H o

Niracha . do. 'Nimchl.coal: s R “r;em‘ 5852 | 4250 { 14°64 | 5714 | 42786 | 032
m- | Alanagiow A New | Coal from Jeyramdangah, |
B.er;l{gm m Com- -mn? Rk ﬂ'

Cgdal sw8] Doy b Bwtess | 77 Do, do.




TABLE V.—(condinued.}

P15y o588 | 4Ot 185y Madhubpar
*ui6h | afye Do. Sanctoria
o 1= S Do, Searsole Iv
861 - 7383 13 _I-.-l;.m—,{ Barmondix
B6e | 7% Do Luchipur
]
6y s ! Do, Ghoosick
|
‘ i }
185y . 7336 | Da. ! Bharatchak
7o Dao. Nundie
R Do Do.
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i
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32 2761 Bo Sechpore
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7 : e
: Remarks made 3§ R
H 5 i tEp B2
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4 |ER3 o
oy )
i i { i
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Da. do.
Do do.
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Da. do.
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Do, do.
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ited, Nundie Colliery,
Raniganj.
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ale,
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Company, |

East |

Madhubpur coal...
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i
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t
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|
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cake.

layers, very dirty, breaks

' t

|

[ a8 ( Caking | Colour of Other characteristics

} -?: Properties, Ash. of the Coal,

|2 &1

: :

0'20 Cakes Terra- coltaj Alternate layers of dull and
| bright coal, hard, dusty
! when broken,

rss | Do. Brownish [ A dull coal, laminated,

| | yellow. hard, with soft patches,

| clean,

| 55 Do. | Yellowish |A dull coal with bright

grey. patches, hard and clean.
1°51 Do. Fawn A clean bright coal, cleav-
ing in layers.

0733 Do. Cream | Clean, bright coal, easil
broken, hard, b\lt wit

{ soft patches.

0740 Do. Fawn In well-defined layers, part
dull and part bright and
glistening, clean, fairly
tough, ecxcept that the
bnght layers  crumble

cad

| 0°0C5 Do. Light fawn W ell- deﬁned layers of dull
and bright coal, the former
tough, the latter rather
brittle,

{078 Dao. Fawn Bright coal, fractures
readily. Made: up of a
dull and bright portion.

i Dull portion tough, whilst

! the ‘bright is rcadlly
broken.

| 048 | Does not | Fawn Alternate bright ard dull

cake, | layers, the dull coal being

‘ dirty to handle.

! 71 Do. Do. Dull slaty coal with many

| | | bright pat«.hos, rather

| | tcugh clea

| 0'34 Do. | Reddish A bright coal with some

| grey. duller layers.

{ 063 Do. Do. Dull coal with bright layers,

| easily broken with much

| dust, dirty to handle,

‘[ 045 Fawn Alternate dull and bright

\ I‘m\s not
|
i

| cake.
!

casily ‘with much dust.

o3t Does not Lxghtfawn Alternate dull and bright

laycrs, breaks easily, clean
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RENGAL {KARHARBARI), - B e

, ¥ | { d
Karharbari | East Induu Railway, ' —_ i 1351 | 7040 156'45! 10°77 67722 g 32781 o5z Do. . White i’.nm!m‘ned, very  clean,
i Karharbari Colliery, i { | : cleaves in small cubes.
;l Do | qsimfdd. .R] ' %6644 G480 ! a\ D tDi"e!ialeiblkl ot k
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i Do, | Kooldcah I Dio. do. .iKoqldeah EORE o o s ‘ 1239} 6657 | 64°20 | x2'08 | 76'28 | 27°72[ 1'50 Do. ! ‘White. A dnYl ‘gl}u:k coal, clean §
4 . ! Bax
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TABLE VI.—RESULTS OF ULTIMATE ANALYSES OF SELECTED INDIAN COALS.
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TABLE VIIL.—OTHER RECORDED|ANALYSES Or INDIAN COALS.
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TABLE VII.— Continued.
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TreorT, .80, (Government Director of
wiy Compinies) thought a glance at the

ngrams exhibited by Professor Dunstan would indi-
ente that the peculiarity of the coalfields in Tndia was
their distance from great cities and towns where manu-
Iuctories were carried on. In fhat connection, the
. guestion of the transport and handling of coal was
seully the keynote of the propér utilisation of coal
Thdie, Ie thought he could, in 4 more homely
illustrate the respective values of Indian coal,
iﬁlywmg illustration. A coal-scuttle full of
cont *mmld hoﬂ a eertain amount of water;

quality «nmaﬁh wa on “fh
svlyen he was in the llai‘th '
L

, * nths ago, o
lh»WcMcrn driver, who lui h Radsount
boing Inte, appealed to awing

ot ;O Tlow can I run mymm, ’ ax
piven conl thut smelly like a drmd
g ’,l’hccanwmptmn of ol

svoral healls. Firat, there were |
A , which raqu'm]

in rilways and
M re t' dron and

aport;

Secandly, there |

Lastly, there was the possible domestic use of coal
Those who had lived in India knew that the natives
would not cook their fool with coal, but used wood
and charcoal. Tord Curzon, in addressing the tea
planters said :—¢ Why do not you teach some of the
300,000,000 natives of India to dvink tea; and thereby
obtain a new market for your produce?” He (Mr.
Upeott) did not see why the many millions in India
should not be taugut to use coal for cooking purposes.
If that were done, an enormous development would
take place in the ¢osl consumplion, but to carry out
sugh 2 plan, the coal must be brought within the
natives’ reach. TFrofessor Dunstan had spoken of
the necessity for cheaper and better meuns for tianss
port. ‘The present rate for (ransport was one farthing,
or less, per ton per mile. Speaking as a private
individual, he thought that the rallways ahould be
allowed a fiee hand to rediice the rates helow that
figure if they chose to do 4o.  Similarly, in regard to
the size and type of olling stock for coal transport, the
railwity companies ought to be, as they probubly wete,
(he judges of what was best for thelr own requive-
ments. Tt must be vemembered, however, that the
position of the colllertes in India was entirely different
from that of the colligries in England. In thic
country the mines were & very shor! distance from the
sea-board, and speudding gonerally, the Joaded trucks
ayere run froni the mines down an incline to the Jhips.
The trucks, which had o capacity of ¢ight o ten tons,
wwere puit strdight into a R, by means of which the
conl was tipped tuto the steamer's hold stralght away,
there being plenty of vessols rondy (0 be loaded, and
of wigoiw. Tn India, thero were some |
«hm &u diredt conneotion with the sear
 board, and mﬁmmlw:nuh dhieaper {hag

“
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¥s as long as import traffic was also possible.
T reference to what was sometimes said as to the
inability of the Government to provide trucks, he
happened to be at one of the Tndian coal pits when
he saw a very large amount of coal on the bank
waiting to be carried away, and a gentleman who was
\with him remarked: ¢Here is an instance of in-
cufficient trucks.”” He (Mr. Upcott) thexgupon asked
the manager of the mine why he did not get trucks
for the coal, The reply was: *“If I wanted trucks I
could get them to-morrow.” It appeared that the
reason why the coal had not been transported was
that it had been bought for shipment on board
steamers as bunker coal. The steamers had not
arrived at Calcutta, and it was cheaper to leave the
*coal at the pits’ mouth than to have it sent to the Cal-
cutta docks and lifted again. With regard to the
question of the manufacture of iron and steel, which
would no doubt very shortly attain very large propor-

tions, the earlier efforts did not succeed because those

intéerested in the matter tried to bring the coal to the ,

ore. He had recently had an opportunity of going
over the Dowlais Works, which were situated quite
close to the collieries, and he there saw ore coming
into the works from Spain. If the iron and steel
industry of India was to be developed it was essential
that the ore should be taken to the districts where
coking coal was most abundant. Although he might
perhaps be called a pessimist, he thought a great deal
onght to be done in the direction of carrying coal at
very much cheaper rates. With electrical enterprise
springing up all around them, he thought it behoved
the railivay companies to do all they could to foster
the distribution and the consumption of coal by
lowering the rates as miuch as possible, and by using
every possible appliance to minimise labour.

Mr. Brxyerr H. Broves thought that the facts
brought forward by the reader in his interesting paper,
clerly showed that in the matter of fuel, India would
soon be independent of English supplics, and in view
of the occurrence of coking coal to which he had
drawn attention, this might evefitually beé the case in
the matter of ivon. This was a somewhat depressing
antlook for the British iron and coal masters. As to the
future of the Indian export trade, Professor Dunstan
tonk, he thought, too optimistic a view. The exports,

©wlsich did not excead ) per cent. of the output, were
insignificant, and were hardly likely to fnerease, owing
to Japanese and Austvalian  competition.  The
Japanese and Anstralian conl more closely resembled
true coal measure coul (han did the Indian coal of
recent geological age. The Austealian competition
was especinlly notoworthy. ~ Australian ¢oal was even
gent to Furape, and recent statistics showed that
Gormuny last year reveived nearly twice asimuch conl
fram Australia as from the Unitad States, notwith-
standing the sensationil ngwspaper notices of American
competition In the Germnn coal trade, e alup dis-
agrent with Profussar Dunstan as to the suitabiliy of
mechanival conl cutiers for use in India,  These

\

machines answered admirably in the United

where labour costs were excessive, In India, how-
ever, where one-third of the coal-miners were women,
the cost of labour was insignificant, and might almost
be neglected. The coal cost 4} times more to the
consumer than it did at the mine, the difference being
due to the cost of transport, storing, and the excessive
profit of the middleman. It was,in this direction that
economy was desirable. A point. that Professor Dun-
stan had not emphasised was th Jiability of certain

TIndian coals to spontancous combustion. At Warora,

forexample,according to Mr. R. W. Clarke, in a recent

paper read before the Institute of Mining Engincers,

70 per cent. of the coalfield had been lost by fire, and

walled off. Should similar conditions obtain else-

where, the cost of mining would be increased. On

the whole, he ghought it unlikely that Indian supplies
would ever be drawn upon by other nations

whose coal deposits were in process of depletion,

Mr. T. H. HoriAnD (Indian Geological Survey)
disagreed with Mr. Brough’s suggestion that the
tendency to spontaneous combustion was more
pronounced in India than clsewhere, and referred
to the accidental canses of the few cases known.
He denied also the probability of Ausiralian com-
petition being able at any future time to displace
the Tndian exports to the coast ports of the Indian
Ocean. On the contrary, the increased strictures on
coloured labour in Australia ténds to insuge the
stability of the Indian coal induitry, whilst further
labour troubles in Europe will, except for special and
restricted requirements, practically wipe out the sl
and gradually diminishing imports of Europedn ¢ s
into India., The rise in the Indian coal industry
followed most definitely the groat colliers’ strike of
1893, and any _assistance given by Gioyernment
agencies has been of microscopic value cmn§m:d to
the friendly offices of the labour leaders and tiades’
unions at home. Prosperity in Indiun coal has come
to stay; of that fact, the Government may dssure
themselves when considering the ¢laims for fur-
ther expenditure in  railway fm:ililﬁuq from the
coalfields to the ports. He pointed ‘out thay
the weak feature of Professor Dunstan’s snalyses
atose ftom the past and present  Sysigo o ‘
sampling the conl seams,  With a non-expeet lmt(
for colleeling spacimens, the ghanves me about oy
for and againgt the analyses helng thm(nl%o.
Iy intereniod oxpents TOUAL Always he
viewed with q.wi‘;i(m Ly those who lenow the natucal
weakuesses of human  ukture, - The Taminatad
charneter of the Gondwana coals sceentuated the
value ‘of wniform sampling, snd resemches in futing
could e made of real value enly by utilising an aps
prejudiced expert organisation such ag ‘We have in |
Gunlogical Survey of India, which, working in divect
cotespondenge with an institution ke the M’Wﬁl
Institate, would yield 1esnlts inlinitely mare valua lo
than the sum of the researches of the twe fnatitutione
Analyses are ol mo vahie

/

whilst assistance

working ihdependently,
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 doprelated with data as to the physical
rs, proportion, quantity, and situation
of the coal seams sampled. He pointed out that
the relerence to the anthracitic character of the
Darjeeling coal would be, unless qualified, misleading.
This coal possessed a higher percentage of fixed
‘Carbon than the Gondwana coals of the peninsula ;
but this was due, not to original superiority, but to
‘secondary loss of the hydrocarbons, a change which
maturally vesulted in the proportionate increase of the
other constituents, ash included. In acknowledging
the great services Professor Dunstan had rendered to
Indian economic mineralogy, the spealer suggested.
as an additional subject for research, the possible
ecurrence of vanadium in the ashes of Indian coal.
This metal, the wide distribution of which has only
tecently been noticed, hag been found, amongst
wother unexpected places, in the ash of Gondwana
copls in Australia and Argentina.

M. J. D. Reus, C.J.E., questioned the propriety
of intraducing into Indian mining legislation princi-
ples found necessary fn this country. Asa member

{(March ,zI
Ie

relalively the most rainy districts of their respective
countries. Had that anything to do with the quality
of the coal? He agreed with the previous speaker
that the use of machinery for cutting coal would pos-
sibly not pay in India ; he would let the people cut coal
in their own way. On the other hand, he had observed
in the goldfields in Mysore, where the air-drill was used
for cutting exceedingly hard quartz, that the drills
were used in a most skilful manner without the
slightest difliculty by the natives. The more the
people of India were let alone the more readily they
would take to such occupations, and the more that
diversity of oceupation and improvement in the con-
dition of the natives would be brought about which
everyone desired,

Lieut.-General Sir R1cHARD STRACHEY, G.C.S.L.,
F.R.S. said that the East Indian Railway during the

| year 1900 carried 5,000,000 tons of the 6,000,000 tons

| of coal produced in Indin during that year.

It
might, therefore, be said that practically the East

| Indian Railway was the great carrier of coal in India.

of the select commiltee of the Viceroy's council upon |

the Mining Bill, he had inspected the Bengal
wonl mines;, and he found that there was havdly
any need for any sach regalations. The coolies
working in those mines with their wives and
among the happiest

labouring |

poople in e world.  There was no danger from fire- |

damp, and accidents of any kind were extremely rare.
Many natives of Bengal had been induced to discard
agricultare for employment in collievies, md this was
4 great advantage to the country. After hearing the
Chairman’s speech in the House of Commons, two

dightaago, he way inclined (o think that Lovd Geerge |

Hamilton, as the head of the administrative machine

It was quite certain that the future use of coal. in
Indin would depend upon the cost of transport and
the improvement in transport. Roughly speaking,
the'cost of Bengal coal was about two yupees a ton,
which was the present minimum charge for the
carviage of coal over about 130 miles. Coal exported
by sea would have to be carried about 1 50 miles, for
which the charge would be about 2} rupees pev ton.

| To Umballa the distance would be aboul 900 miles,

| 'was a matter well worthy of consideration.

of India, thought that they hnd gone quite as far as was |

“Wige, i inposing upon the people of Indin the super-
s servioes of an expensive civilisation. Itseemed to
Dim, ihat it the Bill had been postponed \a little

ol B come on g littde sooner; the measure might
live hasn passed, It would be interesting 1o

"W Wiy thae @is 110 firesdump in the coal mines
of Bengal, wherans, in Sowth Wides, miners went down
in fear and trembling with their pifuty lamps.  In
Benga! the natives hita fire below snd cooked their food.
When he was travelling in the Bengal voal distriet he
sevared that the goolies were to some extent Liepin:

40 s eoalin the immediate viclnity of the mines
g sl cooking. That was anather praof that in
e s no abirtncle ta inducing peaple toadopt
i y wore lot alone and not ovushed by
0 Syslor A prosent I wivs easy for cpul

niiries G0 gt labowr, bur nwise legislation might
drighten poaple away, Mo had wotleed oh the din.
ams that the coal from Likuanrganshive, which Had
3:‘ Bighest ealorific value of iy conl in Bngland,
and the ookl from Clisvapunjm, which had the highest
anlorflié valub af any conl in India, eanie from

v

_and the inguivy 8s to tie condition of the |

;
|
|
|

and the charge yather move then 14 rupees per
ton: From that it would be seen to what
extent the uwse of coal was likely to be possible
generally.  Whether or not it was possible (o
reduce the charge fov carriage very considerably
He
confessed his own opinion wag that it could be
reduced ; and be thought that if the suggestion which
Mr. Upcott made was carried out, and the East
Indian Railway was allowed to manage its own
business, the whole of the traffic arrangements would
be greatly improved; and the cost of transpoit con-
siderably 1educed.

The CRATRMAN $id Professor Dunstants valunble
paper, together with (the discussion, had particularly
interested him, because it was his business every year
to make a statement to the Mouse of Cammons with
regard to the finanelnl and materinl condition of India.
The figures which infuenced hisn most in proparing
that estimate last year deall with the developnient of
the conl induntey 10 India, and had been guoted that
afternoan, e was ansions to be informed on such
bigh suthority whether or nor that sudden de-
velopment wis a mare spurt or whaether it was likely
to be sustaingd in the future.  After learing dr.
Wolland, who heldl & vary vesponsible position in the
Geologleal Survey of Tndis and was 0 viry high
autharity, and other gentlemen spéak on the subjsce,
he thought they must all go away with the opinlon

\
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&l industry was for the future likely to de-

ether as rapidly as in the past remained to
be seen. Putting on one side the question of export
trade, he thought it was pretty clear that India could
produce coal enough for its own consumption and of
a quality which, at the price, was likely to keep all
«other coal out of the country. He thought there was
no more important statement made by the reader of
the paper than that concerned in the communication
sent to him by a steam navigation company, namnely,
that during the sixty years’ existence of the company
they had always used Indian coal, the amount which
they consumed in the previous year amounting to over
2 million tons. He thonght that was niost conclusive
evidence, so far as the supply of Indian coal for
navigation purposes was concerned. Certain sugges-
tions had been made as to how the coal industry
could be expanded, and mention had been made of
1he obstacles which might retard that expansion. He
was glad that the proposals the reader of the paper
made to the Tndian Government were of a moderate
character. Professor Dunstan had yentured to hope
that the Government would establish a School of
Mines, and had urged that attention should be
given to the study and investigation of economic
geology. He (the Chairman) was glad to say that
Indian finance was very good. Notwithstanding all
the complaints of poverty, India, for the last two or
three years, had had surpluses which made the mouth
of the Chancellor of the Exchequer in this country
svater, and it was their bounden duty, as these
surpluses seemed likely to continue, to try and utilise
4hem to the advantage of mative industry and the
development of the country’s resources. Sir Richard
Strachey had expressed the opinion that the cost of
transport in Indin could be reduced. One method by
which he suggested that reduction should be brought
about was that the Fast Indian Railway Company
chould be allowed to do as it liked. Ie would not
go into any of the controversics between the East
Indian Company and the Government, Leyond saying
¢hat Sir Richard Strachey was the veteran piuneer. of
many enterprises to which he had laid his hand, all of
which had succeeded, and that he might congratulate
himself on having been for so many years the ¢liair-
man of probably one of the most powerful and best pay-
ing railway enterprises that the world had ever seen.
At (he same time, coal was very attractive ; wnd onde
people got possession of a conlfield they liked to keep
4l other people off. The Indiun Goveinment was
bound in the future (o see that every rensonable rail-
Aviy access was given to the great coalfields of India,
for the conl of which theve was likely to be & large
demand, Me thought it was ubdouhted that the

owrrylng oapucities of the tailways running into !

Caleutta Tad been overtazed, and it was lear that

Wheiy caviying power must for the future be consider-

nbly increased. The Indian Government bad come

¢ the conclusion that in their futuee railway policy it

awits thein Buidnesy to mike the firit gharge upoi

Zapital for tho propier equipment of 4ll lives which were
\ §

3
t

in running order rather than to scatter their cajit
multiplying lines less efliciently equipped ; and to
that policy they would adhere. A conference had
recently been held, not on the same subject, but
somewhat germane to it, of railway engincers at
Calcutta. Fe thought the unquestionable result of
that conference would be that the locomalives in
India for the future would, be more powerful and
heavier than they were now, cup'ﬂ)]c of dxn\viﬁg
greater loads. He could notyhelp thinking, with
regard to the conveyamce of freight in India, that
something might be learned from their American
cousins on the other side of the water, who had
contrived to reduce the cost of freight to a very low
figure. He thought it should be theic policy to
diminish the cost of freight in India, because in
proportion as the traffic was increased and developed

the State could afiord to make reductions in the |
charges hitherto imposed. He wished to say a word

in connection with the legislation which had recently
been passed dealing with the mining industry in
India. He quiteagreed with Mr. Rees's remarks that

the Government must not attempt to apply European
ideas or European standards, which might be in force

in Iingland, to another country where wholly dilferent
customs  prevailed. All industrial legislation in
England passed through two processes. It was §
violently opposed by the masters (o whom it was
applied, bul as soon as it became law, so impressed
were they with its superlative merits, that their one
object was to apply it as rapidly as possible L yvery
other competitor in othér parts af the Tritish Emj
So long as he was in the India Oflice that palicy
not suceeed.  They were bound to take all 1 ble.
precautions to see that due care wils taken of M A
lives_and litabs of those who were engaged in the
mining industry at home; but at the same timeit |
must be remembered that wholly different $ystenis

and customs were in force elsgwhere. They should

not in any way attempt ta interfere with the natives i)
who could work in the mines, in which they had been
accustomed to work for geuerations pmt,-wmk
which was congenial to them, and in 1o sense in
excess ol their strength. As tp the recent M\ining
Act, it was a compromise.  As originally introduced,
he thought it went too far. It was modified iq Y
Curzon's Council, and he had not e that wn
{ions had heen raised to it since 1t bl boes
tion, In conclusion, he propesed &
clinnles to Professor Dunstan ot his v

Professor DUNSTAN, in yeply, suid, with raference
to the competition betwean Japanese and Australion
conls on (he ong hand, and Tulian coal on the athey,
{hat the question wan {ully dealt with in patis of g
papty he had nathid time to et Me had oty
a great deal of inforiatiom from the Cale
on thut subject. Tt was vavy Jorgely o
price, and the peneral opinion Wis that Jadina
to be dble, to hold mosy, i nat Wiy of the Bastom
trade, With vopatd to the question of uw-wﬂm.

!
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fession was that, apart from cheap labour,
great waste occasioned by cutting the coal
nd would be obviated by the use of machinery,
whilst t!ae output would be greatly increased. So far
s natives had been extremely skilful in using such
machinery. The liability to spontaneous combustion
of Warora coal was well known to him, but it was
& matter of comparative unimportance so far as
Indian coal generally was concerned. With regard to
Mr. Holland's remarks, the selection of the samples
examined was undertaken by the Government of
India. The matter was placed in the hands of
colliery ‘companies, who were réquested by the
Reporter on Fconomic Products to send repre.
senlative samples of their seams. From what he had
seen of more recent analyses of Indian coal it looked
as though they were on the whole a fair average set
of specimens. He would be only too pleased to
co-operate directly with the Geological Survey in
mnking a further examination of selected specimens
of coul from different districts, and then no doubt
they would be able to state the quality of different
parts of the same seam.  With reference to Dar-
jeeling coal, the analysis he referred to was not his
own, but that of Mr. Mallet, of the Geological Survey,
who had found in one specimen as much as So per
cent. of fixed carbon with as little as 10 per cent. of
ash. He (Professor Dunstan) would be glad to
segeive further information on the subject. and {o
exsamine specimens of the coal in (uestion which
had Deen mentioned as deserving further enquiry.
Mr. Holland had raised an interesting question res-
pecting vanadium. He had not examined the ash of
Indian coal for this element, but Professor Hartley, of
Dublin, had recently been examining a large number
of minerals for vanadium. If Indian coal had not
been included, he should be reaily to supply Profossor
Hartley with specimens {or that purpose,  Mr. Rees
Dl veferred o the Mines Act. Tle (Professor
Dunstan) had merely drawn attention to the subject,
and had expressed an opislon in favowr of caution
A0 making such ropulations whith he was glad to find

¢ e bod msde on this matter, Ble could
& satlalietory explunation of the fact that
Iindinn voal, ws & vule, was free from ”ﬂre-damp; but the
chemical ‘constituents of Indian conl were probably
not the sime a8 those of Englidh and Welsh. The
matlor had never Leen investigared, and it would
e i conidorable amount of chewieal and goo-
rewonrch to setile it.  With vejpird to the
South Wides and Assnm, nnd vhe heating
' ¥ tiedr conl, he did not think theve, could be

wm~%mm between the two fugts.

WQMNM{!@@, I CULIE,, o movinig s vote

of thinks to the Ohgivaan, anif (hal befire siibimitting
.fl‘mumm £ thie doe e Would Jike o mike

fowy reaiislen o U

qur Witk pavilonlar reference
e disomion: o it

P paper, Which  wis

W fully recognised fin the very important |

oane of geeat abiity  and Moal  aiilig,  wia |

also an impressive illustration of the adm

work mnow being done under the indomitable
administration of Sir TFrederick Abel, both in
the Scientific and Technical, and the Commercial
Intelligence Departments of the Imperial Institute,
the results of which were equally enjoyed by India, the
Colonies, and the United Kingdom; and at a cost
which was, at least to India, comparatively insig-
nificant, Professor Wyndham Dunstan had during
the past ten years examined a very large
number of Indian natural products of all kinds in
regular, current, casual, or speculative demand ; and
had not only determined their chemical constitution
but reported on their commercial value, work which
can nowhere be so advantageously ascertained as in
London. The speaker expressed the hope that when
the Imperial Institute was reorganised—if he might
apply so serious a word to what would be merely a
formal change—as a Government Department, under
the direct respousibility of the Board of Trade, that
the technical and scientific side of the Institute might
be extended and developed still further, if only so far
as India and the Colonies were concerned, what-
ever the Treasury might refuse to do for the United
Kingdomin ils drosping commercial compelition with
the Continent of Europe and the United States of
America. Te would offer no detailed eriticism of the
miasterly paper that had been read to them; but he
had been much struck by the diserepancy between the
tabular chemical statement of the relative values of
Buitish and Indian coals, and the statements of their
comparative practical values as reported by the
engineers of Indian steamships, railways, and
factories. It scemedl desirable, therefore, that there
should be a continuons chemical examination,
extending over a series of years, of those Indian
coals, which were constantly varying in character,
in order that their avernge value might be
moré or less closely determined; otherwise these
chemical statements became practically worthless, il
not absolutely misleading and mis¢hievous. As to
what Mr, Upeott said of the desirability of inducing
the natives of India to use conl for fuel, and, again,
tea for drink; why on earth should they drink tea,
when the rice water they hubitually drink is so much
better for them and so much cheaper ? And why should
they use conl when wood is so much better for their
open fires, md 5o much pleasanter and, again, so much
cheaper 2 The wood collected by ene man or woman
about Rombay villages in three hows ywoulid Tnit
a nitive family from four to seven days, acgording
to dts dize.  He was delighted to hear of the improve
ing prospects of Indfai conl as the cesult of the con-
stant strikey among our colliers nt home, It was an
ahject-lesdon for hoth sides, the bunplit of wlhich woulit
gertainly not be thrown awny on the keenswittal
peaple of Indin.  Passing new (o his immediate duty,
e would lave wishid, condlduring thie high position
and pewongd  distietion  of the Chalrmau,  that
thie moving of the vate of thanks (o hix lotdship
had been antrustnd 10 soinn one more wordhy Ao
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: for accepting the honour of acting as their
spokesman on the occasion. OF the thirty years he
had himself been employed at the India Office on
special duties connected with the exploitation of
Indian natural products at exhibitions, and in
other ways, twelve had been served under Lord
George Hamilton, and, therefore, with the exception
of General Sir Richard Strachey, who they were all so
pleased and proud to have among them that after-
noon, he was probably better able than any one else
to testify, not merely to the official, but to the spon-
taneous personal interest which his lordship had
always taken in the economic well-being of India,
and not only in the material, but in the moral
advancement of the country. He (Sir G. Bird-
wood) was struck by this from the first year,
1873 or 1874, of his service under his lordship,
who, from the very beginning had extended his confi-
dence to him, and he could say, emphatically, that he
never knew anyone more seriously and solicitously
concerned in all that tended to promote the security
and wealth, and health and happiness, and the pride
and glory of the great historical people of India.
Lord George MHamilton had already presided at
lectures given before the Indian Section of the
Society,—by Sir Charles Elliott in 1897, by Sir Mount-
stuart Flohinstone Grant Duffin 1898, and My, Athel-
stane - mes in 19od; and to-day, the ocension of
the reading of Professor Wyndham Dunstan’s in-
valuable and interesting paper, his lordship filled the
chair for the fourth time in five years. He, there

fore, most cordially moved the vote of thanks.

“Lhe vote 6f thanks was then carried unanimously.

Lieut.-Colonel R. GarviNek, R.E. (Clwirman of
the Madias Railway), wiites 1~

The details placed before his audience by Professor
Dunstan satisfactorily established the position that
India has within its limits a practically inexhaustible
supply of coal of varying quality, but which, taken
all round, is quite good enough for the generation of
power for the yarious commerdial purposes for which
the provision of such power economically is & iz
qud non, A point, however, which must have im-
pressed itsell on the attention of those who examined
closely the maps exbibited, and followed carefully the
detuils regarding the various coalficlds, was that the
bulk of the supply is concantrated in Bengal and the
Contral Drovinces, and this concentration when the
inimenge areh, practically &l Jndin, 0 be suppliod
therefrom i¢ taken fute acgonnt, bringh out the
importice of the tangportation questinn 4 cornested
with (hiy most intercating subjoct.

Notih of the readily followed dividing lng formed
Ly tie Great Indian Peninsuid and ILast Indian Rail
ways running from Bombay to Allahabud, west anil
alist auress the ceitre of India, theio % ppactically
i oodl of fenl commerchal ¥alue as yet kaown, uo1 Iy

it w.xely o vigw of the extensive gealogionl Ewowledgo |

[

of India which now exists that any will be d

which would be of more .than local interest. All
Northern India, Western and Southern Bombay, and
he Madras Presidency, have todlook towards the coal
deposits of Bengal and the Central Provinces for their
indigenous supply of an article on which so much of
their future industrial development depends, and the
expansion of the coal industry so located and the
provision of adequate lines of communication therewith
becomes, thevefore, a matter of the gravest interest to

these vast and important portions of the Indian

Empire.

The development of the Bengal coalfields both
industrially and in the matter of transport, as the
figures and other details given by the Professor
satisfactorily demonstrated, is making satisfactory, it
may even be said rapid, progress. The areas aver
which coal getting has actually commenced, are
being rvapidly covered by collieries with modern |
equipment, and the district is conveniently served by
two important railways,—the East Indian Railway,
and its younger and energetic tival, the Bengal
Nagpur = Railway.  There is Jittle doubt, that
between these two railways, the Benjral fields \}vill be
well served ; not so. promptly, or S0 satisfactorlly; as
would be the case if greater liherty of action was
accorded to, the Indian railway companies, in the
matter of foreseeing and providing in advance, for
developments of traflic, but still discounting such dis-
advantages, it may safely be said they will iq-!&'“ ¢
end be well served by these two great oS, &

up of the

Professor Dunstan has  indivated the
directions in which the further ning up 3
inumense conl deposits, in the aren’ bounded on the.
north and east by the East [ndian Railway systen,
and on the west and south h(v the Hengal Nagput
TRailway, might best he pursued, and 1 endorse most
strongly his recommiondation that increased attention, |
be given to the practical yeological investigatidn of
(e mineral resonrces of Tndin. )

In cartying out the surveys necessury for deter-
miining the best meaus of develaping the still unex~
plored  fields, practical ‘geological aRd engineating
investigations Monld go hand dn hand, and

exbaustive geolpgical and eiy "N
examination of the best voutes to he adapted sb
be made, either direetly by Government ox )
the agenuy ol the Tailway eotupaniondirectly fnteresls
in the develppmént of the aret congerned.

What is required at the outset; i Comparatively
inexpensive reconnaissunee investigations, the engi-
neers Leing agisted by practival pealogical expons
txpensive location suzveys miy well ‘be  doferred o'}
until the agtusl cangtruction of any definite portion
of lute {5 alout to be underideen. A kiowledjsaf
the approaiviate routex to be followed by the
wuilway lings of the neay fature, and  informatl
roparding such geologien detalls av would b collectod
during the preliniuiry wivyeys, and thiy tavermnmans
might desm it desifible to publishy would be of- tig
greatest morvice o private entgapriie, . donbitism

systematic

z
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e early opening up of new coalfields, and

of other mineral industries over this buge
district, which is known to contain many valuable
deseriptions of mineral wealth.

As Professor Dunstan has pointed out in this
valuable paper it is further most desirable, especially
in the interests of Southern India, thatthe fields
lying on the western side of the Central Provinces
should have similar and early attention, and that either
by a specially deputed Government staff.or through
the ageney of the railways interested, the whole of
the country from Ttarsi on the north to the mouth of
the Godavery on the south, shown on the Professor’s
map to be dotted over with coalfields, should be
carefully reconnoitred by qualified engineers, assisted
by practical geological experts. Coal would natur-
ally be given the first place in such investigations,
both on account of its importance for general
purposes, and having in view its being a primary
necessity for snccessful metallurgical operations; but
at the same time, the other mineral resources of the
districts traversed should be thoroughly examined:
The countiy, <peaking broadly, is known to be rich in
minerals, and is probably waiting only for means of
wansport to pive a start ta their extensive develop~
ment by private enlerprise,

I‘hh: % referenges to the railway commurication
guestion, which no one will fail to admit is a most
important feature for consideration in connection
with the subject of bis paper, Professor Dunstan
has briefly noticed the unsatisfactory state of the con-
nections with Southern India.

An inspection of the raflway map of India shows
that botween the Madras Presidency and the Ceatral
Provinee coulfields, from which it must apparently
Took, in the main, for its conl supply of the future,
there is a vast belt of country bounded by the
Gnoat [ndian Peninsula and Nizam'p system of
rallways ot the wes), along the north and east by
whie Bengal Nugpar Railway, and on the south by
e new kast Coast Railway, absolutely devoid of
migalion, or prictically, except albnyg its
ol dny railways whatever, The length
Iytigd oune wnil west is some 6co miles,
and the widdh novth and south varies, from some
qeo milew at the west end, to 100 miles at the
gpat, 50 that il covers the eneimous area of not
Joss (han 150,000 aquare wiles. T owmight en-
(gre on the importance 6f providing this
strlet with the security from famine that
tod, with the administrative fiellities thnt

‘ iy, and the extont to which thdy foster and

il the roscurvos of the gonntry which they
lrnmkw i point 1 desire spucially to makte now,
i conmicilon with the coal supply question, s the
thix groms gommunigation.  The absence
-~ of diraet raflway communization between the Macow
il (g rent of Todin other then Bombay
ai:"m Bl e (0 do with e isolation
¢ asd ik Gonproni¥e amallnoss of the
tmmg\ms and teade botwesn thst Vessidougy and

4
India generally. This isolation has been partly
broken down by the gradual opening out within the
last few years of the railway east coast route between
Calcutta and Madras, but Madras still wants and
badly wants north and south communication with all
Upper India #éd the Central Provinces.

This serious defect in the railway communications in
general, and of the coal ‘transport requirements in
particular, of the Southern Presidency, eould be
remedied at once by two projects, to which I propose:
now to refer,—projects, both of which, are, I believe,
capable of realisation in the immediate future, with-
out inflicting practically any serious risk or liability
on the finances of India, if only reasonable en-
couragement is given to private enterprise.

The first I will refer to, as the project has already
taken a concrete form, is the proposed Raipur
Vizianagram Railway, It would traverse the eastern
part of the great railless (if I may coin the word) belt,
to which I have referred. and by means of its pro-
posed branch from Seintilla to Sonpur, which would
doubuless be connected nup with the Bengal Railway,
vid Sambalpur, would give an excellent railway con-
nection with the coalfields of Bengal, and the
Eastern Central Provinces.

The second project is for a great north ‘and south
railway to run from Itarsi throngh Nagpur down the
Godavery Valley, and join up there with the East
Coast Railway running into Madras. This new line
would probably eventually extend still further to the
northward through Jalalpur to Jhansi, and have in
other directions connections with the Great Indiun
Peninsula Railway at Warora and with the Nizam's
wilway system at Warangal, Such a line would
traverse completely the western part of the railless
Lelt, and meet all the varied requirements of this
district.  Looked at from our present special stand-
point it would afford facilities for the apening up of
the Shahpur and Pench coalfields north of Nagpur,
and the series of fields shown by Professor Dunstan to
the south thereof, all of which would be on or in close
proximity to its probable alignment, and bring
themn inte close touch with the Madrs Presidency.

The former project (the proposed Raipur Vigiana-
gram Railway) has been alveady surveyad and detailed
estimates of its cost prepared. Last year for g time
ir appeared in the Government 1(st a5 n scheme to be
taken up as soon 4s fands permitted, Financial
considerations are helleved, however, to have now
relegated it to a back seat in the Governsnent pro-
gramme.  Private enterprise has come fovward and
offored 1o cary ivough the scheme, but  private
enterprise in oolmection with Indinn pplways is nut
altogethior plain iling,  Rallways con only be
bullt i India with Govertinent pemission, accond-
g to Govemment requirements, on an alignmient
approved Ly Goverament and sdbject to all sorty of
Giovammant vighty, contyol, and genaral suporyisinm,
Undur such direvimpiagess private enterprine in ohs
mevtion with poifways wust always be w miore or lysh
Jolnt sibek concen With Ghvermment, and private i

1
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piﬁ%nnot get along without active sympathy and
support from Government such as one partner receives
from another partner in any successful business. No
amount of public declarations on the subject can
adequately supply such a requirement. In return for
the rights and advantages which Government secures,
it may well give a reasonable modicum of assistance,
and it may further, I submit, judicionsly adjust the
form of that assistance to suit the conditions of the
case, and not bind itself by hard and fast red_tape
regulations which, however suitable for some cises,
may be fatal in others.

That the Government terms and attitude towards
private enterprise can be modified and rendered far
more acceptable, without any practical increase in
{he financial responsibility involved, I fully Lelieve,
and am confident that if fme desire to smooth diffi-
culticy and encourage such enterprise were shown,
thctf:voﬂld soon be an important expansion of it, to
the great advantage of our Indian Empire in many
respects.

Before leaving this part of the subject I would like
to refer to a portion of the remarks with which Lord
George Hamilton wound up the discussion, and which
seem to meto emphasize the importance of the private
enterprise question to which I have referred. His
lordship informed the meeting that the Indian Go-
verfiment had come to the conclusion that as_re-
gards their future railway policy they must make
the first charge upon the capital funds available,
the proper cquipment of all lines that are in
sunning  order rather than seatter the capital in
multiplying lines less efficiently equipped. Clearly
(his is not & cheerful prospect for those advocating
additions to the present railway system of Tndiff; unless
privite enterprise is really encouraged to step inl to
supplenent the Governmient progfamme. The meet-
ing of the requirements of the great Fevenue [iuo-
ducing Jines to enable them to pour still Jarger
centributions into the Imperidf? rensury, is cevtainly
most desirable, but thix §s capital autlay that is
divechy and inimediately reproductive, aud the pro-
vigion of it ahould not be allowed to check, au there
seems every venson to fear it will checlk, the rnilway
Jevelopuient of the country generally and thyough it
judustrial progress of alf kinds.  As has beon urged
move than otic ghhe treatment of the rapital requived
for’ immediately reproductive works such as the ok-
pansion of & paying bukiness, needy to be Plaved on
« difterent footing from the provision of gnpital
voquireid for new jrojeaty which in the ordinavy
oconpe must reqiive & few yoars to devulop.

My remarks un the wwpents ol the cnse tont hed on
{1t Torepoing Nuve #aken tip 5o much space that 1
P unrq‘il swhat T bave 1o Jay mgnrd‘inu the ather
pointa dedlt with In this very interesting paper and
this discustion which followed,  The wupply of lahour
fdr the colliories i mot soach B eRsy, mtter dx it
saemil (o be consliered by sowe af the peakert,
P oxpansion of the cokl imduntey in Bongal oy heen
exvondingly yupld, anil the conveqguent dwmind figg 2

| vory gireat expansion over the fignier of the

special kind of labour very Frcat. That the demand
will create a supply there isJittle doubt, but Tndian
labour, as indeed free klbm%:ll the world ~ovm‘-;-
requires careful handling by people used to the
customs of a country, and legislation in regard toat
requires (o wOvE glowly and catitiously.  Noone will
hesitate toapprove of proper regulations for protecting
the health and life of the workers provided you do
not interfere unnecessarily with the old-estallished
customs of the people. The remarks by Lord George
ITamilton on this point, containing as they did a very
clear indication of his. views and policyy will, 1 feel
assured, be received with approval by those amsot »
ciated with the industry in India. ':.
The establishment of a School uf Mines far India ©
is clearly a move in the xight direction, but too much
must not be expected from it all at once. 1t must be
borne in mind that the educated native is most un-
willing to work with his hands, other than at clerical
or similay employment, and {his must be got over
before you will get him to take to the traiming
necessary to tum out good captains _;mi' “Q

managers of mines and eventually mine mw AP
Sir Richard Strichey, if he had had the thas ad
cared to enlarge vn the subject, could have tald the g"'ﬂ

meeting that in this matter, as in others, the Fast
Indian Railway has not been behindhand. Some
years back it placed its services &t the disposal Wi
Government [ur the training of engineering, Stufle s
from the Sibpur Engineering Cullppm ikt
mines, but thuse coming forward for (he 3 \
few in number, though the Babgal Govera mt
what they could to foster the scheme:
A few words as regards railway Geight
Indion railways have goad reason for being Myirly
satisfied with the position thay have attained to g’[mv =5
in the matter of their feight rates, the lowness of
which gompaes favourably with those gencrglly poe-|
vaiing in any country, Nl I fully believe they oan seill "
go much lower, espocially in connection with erid
Laflic deawn by poweérful engines in heavy tra with
a high percentage of paying load wich as can B"u(
by the gradual climinatioh of all but well=deslgned
odern rolling stock. When (hese chunges hinve
carried throagh we shall sde Tatos beconiing cus!
that, should have & marked effect on the
industries sitaated at Jong distances fropi the
produving contres. For the enid export o
imptoved facilities will doubtlest be, Jiiven at Cale
and possibly clsewhorg; but though 1 have wiwayy
Beld that Dengal coal shoutd vanle high in e
markots et of Suez, 1 mthor question thor any -
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(mv-ca"'qtl) saport teade can bie looked for, pivtlg s
Belave, (st before long rhenper tnlsud try ‘

tion rittgs il deprise thik e, of gpoitigh ™
vate, of the piessot seashome lod (lben
some of the Indign ports, apd porthy ‘m "W
oannot. dhut oygs 8yediio thy movgrsed ¢ ll%
is Neady 10 hava tu gupdunter ak oth doh of
supply e opened ufy i Ee forehor 1oty




