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factory methods o f transport and com m unica 
tion that the products o f the m ines shall 

P r o c e e d i n g s  o f  t h e  S o c i e t y ,  become available for use all o er India , and
for export to the principal ports i f the Eastern 

— ---- - * ---------  W orld.
,   ____ That India possesses a  p ractica lly  in p .v -^

I N D I A N  S E C  / / a t .  haustible supply of coal is a  fact but little
known in this country. The history o f the 

Thursday, February 6, 1902 ; The R igh t development o f coal m ining as  an industry is
Hon. L o r i .' G e o r g e  H a m il t o n , M .P ., b rief and com paratively recent. A lthough
S e c re ta ry  of State for India, in the chair. several collieries were working in 18.37 sup­

p lying a  sm all local dem and, it was not until 
The paper read w as—  2°  years later, under the beneficent reign of

Lord D alhousie, that .the enterprise showed 
signs o f the development which has now 

_ , _ , T r c o n D c r c  r\ -r r v n n  made it an  important factor, not only in Indian,
T H E  C O A L  R L-. l “  ,  M ) I A  but in Im perial a ffairs. In 1880 the output

A M )  1 H 1 . M  h \ , . L  M E N  . from the Indian mjnes had ju st exceeded
B y  P r o f e s s o r  W y n d h a m  R . D u n s t a n , 1,000,000 tons, about 98 per cent, o f which

M .A .. F .R .S . ,  S e c .C .S ., F .I .C . ,  w as produced in B engal, whilst the remainder
D ire c to r  of the Scientific and Technical Department was t a k e n  entirely from the Central Provinces.

of the Imperial Institute. ^  In  1900 the output front the Indian collieries
\ S  exceeded 6,000,000 tons, and whilst Ben,, il 

It is unnecessary to dwell upon the ini- contributed nearly 5,000,000 to the total,
portance to any country o f an enormous supply Burm a, A ssam , Central India, the Punjab,
o f coal, since coal for the present, at any rate, Baluchistan and the N izam ’ s Territories, in
is the principal source of mechanical power addition to the Cem ral Provinces, figure as
both on land and at sea. The general pros- important producers, the N izam ’ s Dominion ■ 
perity o f a  nation must be intim ately bound up alone contributing nearly half-a-m illion ton 
with a  cheap supply o f coal, for not only is it this province- now staqding next to Bengal 111 
required for ships and railw ays, factories and its output o f coal (Appendix, Table L ). A s 
m ills, but it is essential to some of the greatest will be seen from the T able ; Append:-:, 
of our m etallurgical industries, and is, more- Table I I .)  the Indian output now exceeds 
ova r, an imp./riant means o f em ploying labour. that of any British dependency, althoug ■ N ■
T he qn -stion o f the coal resources o f our own South W ales and Canada are 111.11 wtt.t 
country has been alw ays regard ed "as a  vital outputs of over 5,000,000 tons, being about the 
one by our econom ists and m anufacturers. sam e as that of Bengal. The Indian output 
The la rger question o f the coal resources of js about i-.35th of that of the fn ite d  Kingdom 
our colonics and dependencies throughout the and Ireland.
Em pire has, however, not yet received the For some years an increasing quantity of 
attention it deserves, closely connected as it foreign coal was imported into India. lletW cn
must be with the prosperity o f the nation as  a  1 1885 and 1895 it varied between Ooo.ot and 
whole. Now that reciprocity in trad and 800,000 tons per annum, most o f it shipped from
Im perial Defence are regarded as  political the Cniied Kingdom , some from Australia ami
ideals, it is to be expected that our knowledge [apan. jap an  has been sending an ini reas.-d
of the coal supplies of the Em pire m ay be amount of coal to India, much of which,
put upon a  sound basis. however, is said  to he ol inferior quality.

O f all our dependencies none deserves more I n the last few years, the imports o f coal into
consideration titan India. Every British states- India have fallen considerably, and in 18891! y
man lias recognisfid the im portance of pro- had sunk to 4*2,376 tons, and fur 1900 the
looting the industrial development of this .great figure was only 127 ,3 18  tons, including c oke and
country will! its splendid stores of m ineral patent fuel (see \ppendix, la b lc  I II .) . Dus
we.ili’ii, v,■ 1 for the most part undeveloped, fell is to he accounted lor parrti i.y itu lea-aid
me e lin i'va llrd  f..m :t" o f .  i.ible produce. internal prediction and laeilitie- '• -i ti anspoi1 ■

N .thing can contribute more powerfully tc partly by the rise ill the prie'. ol British
this end than ihe opening up ol new coal ,-iiin, consequent i hietly on the ■ '-poi'l tax
re -■ urcei-v and the provision of moll satis- ti Ia to be remarked that most tit the inipoit. ./
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''' s  to Bom bay for use in m ills and perm io-triassic a g e , and belongs alm ost Mi-
factories, Bom bay being fa r  rem oved by sea tirely to the lower G ondwana period. 1 his
or land from the" coalfields. There can includes the B en gal coalfields. Outside the
be hardly a  doubt, that as m eans and con- , Indian peninsula the coal is  still more recent, 
ditions o f coal transport are  improved, the m ostly belonging to the tertiary ag e . I Ins
import o f foreign coal will entirely cease , and coal is  probably less w idely distributed than
this m ay be expected to occur within a  very that of the older series, but it occurs .n \u>
few years . th ick deposits in U pper A ssam . Considerable

The exports o f coal from India  tell an deposits o f cretaceous coal also occur both m
entirely different story. In  1892, In d ia , chiefly A ssam  and B en g a l. In connection with the
B en gal, exported 15,620 tons, in 1896 the developm ent o f the coal resources of India , it
am ount had risen to 136 ,7 19  tons, w hilst in js im portant to b ear in mind th at coal does not
1 goo the figure is 541,445 tons (see A ppendix, occur at all outside the region ot these gco-
•| nble I II .)  It is interesting to note that of logical formations, and that, therefore, no con-
this large quantify, Colombo took 369,000 tons, | siderable quantity of genuine coal is 
S ingapore 06,coo"tons, and A d en  53,000 tons. to be discovered in Southern In d ia , inclucm g 
Colombo in an im portant coalin g  station, which M adras and M ysore, where the geo logic a 
formerly did not take much Indian co a l; now, form ations are for the most part o f older t a  e 
however, it is extensively em ployed, and is than those which in India  bear coal. 
a ! , . burned on the Ceylon railw ays. ! coal is not likely to be found in an y quanti )

The internal consum ption of coal in India  j in Bom bay, except perhaps at g reat depths, 
has greatly  extended. It is now burned on I and geologists generally are o f opinion that 
nearly all the Indian railw ays, som e of the it is not to be expected below the alluvia 
railw ay com panies having their own m ines. deposits of Sind, the N orth-W est Provinces, 
T lu ee  can  be no question, th at w ith cheaper and R a jp u tan a.
and better m eans o f transport it will be possible I The difference in age  accounts to a large 
to start several new industries depending on \ extent for the difference in character shown 
the use of coal. Of these, by far the most \ by peninsular and extra - peninsular coal, 
important will be Iron and steel production '■ T a k in g  the Bengal coni ns a  representative 
from tlm abundance of excellent iron ore to of the form er, it is somewhat bituminous, with 
be found in India. T h i ; is a  momentous ques- a  rather high percentage of m ineral constitu- 
t ;(m for j n(1 ia , but: I cannot do more than refer j ents (ash ;. This coal often furnishes a  £('OL 
to it gen erallv  in this paper. coke. The tertiary coal o f A ssam , represent-

W ith these general rem arks on the present j ta g  the extra-penm «ular deposits, is usually 
rrm iiu iion  o f coal in India , 1 pass to consider soft and bituminous, containing a  high per- 

in detail some im portant points such as  centagc o f volatile constituents (h\dro carbons, 
tin: distribution am) nature of Indian coal. and much less m ineral m atter than Bengal 

ubjectB were briefly discussed in the coal. Some oi this coal also fqriB* flfSoA 
"  K cii.n t on the Coal Supply of In d ia ,”  which I coke, 

ad on t he instance of the Government of Hidia | The U pper Gem lwana (Ju rassic) coal ot i
l hii '• port included the prelim inary peninsula is a f pM Ssnt of little importance :

an alytical and technical exam ination o f a  la rge  the -seams are usually thin, and tlm coal of
number o f sam ples of coal taken from all the ! Inferior quality.
principal s. ams in India, which wore carried D eposits o f lignite occur scaiiered through- 
.n itiu to . Research  laboratories o f the Scientific • out the H im alayas and elsewhere, bin these 
an<l Technical D ep arn iem  of the fm p c ia l are at present only o f s c  ondary importance.
I,, , wi th the ohjeef of dun-m ining i.h ieh  No accurate statem ent i an |.c. made as 
c ,„llM w i, ,1,.nerving o f more com plete invest! the total an.mim of co..l which occ urs >» India,
; U(,lM .. T.1M1 V.) chiefly owing to the want of information as  to

11,,. , in  cv i(*"i of some oi il, i i e h i d u l l  of
llu Him I.iic of the ......  ........... 'iv

111 1 r  1 -  1 m s  in Co-.I P. IS I» t\ . Inrtiaerl to put the total , oal area a -  occupy

•| he • oal measures m India belong l "  * lug about .tyooo m|iliir« m iles. Hiiviltg leg a iil
...... . ,, ,,| |li;uad enn-.ideruhly mm.- recent to the sx tn m e thickness o f many of the icam g
, h in winch Ilm ..I nioasiire . ot the which aunetim.-s ex. -cd 100 ...... . h •» 1 '•
I oil <1 Ifoigdom  .ml Kuro]ie a n  4 c|><. n .-J. that India ..... cu ,;.lo 1 i ll  allowances
l „  j,,. 1 oiltau i.euinutUii tin coal » of ,.»• have b. 11 made for d ftcultu s 0 workup. and
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^ ^ ^ ^ c i e n c i e s ,  an enormous supply o f fuel The Jh e r ia  field is about 10 m iles t o S f f - * ^
NrtrSSrVill soon render her independent of other w est of that of K ftn igan j. It in < onm rted
sources o f supply, and Which in time to come with the main line of the E a st Indian K ailw ay
m ay even be drawn upon by other nations by a  branch term inating at Jh e r ia  and K atras-
whose coal deposits are now in process of garb . The field has an area o f about 200
, . ,. square miles, and is supposed to containdepletion. '

804,000,000 tons. Its coal is til tn ■ R am gan i
and B arak ar series, and several o f  its seam s 

PRO VIM ! u , C o a i .i t k i .DS \N1> C O I.u k r i k s . yield a  good steam coal resem bling that of 
C h a r a c t e r s  o f  C o a l . ' K arh arbari. Though the sam ples analysed

\Y c  m ay now consider the more important (see Appendix, T able V .)  are inferior m yield* 
coalfields, and the collieries which have been ing much ash, it appears that the coal, as 
established in them. generally mined, is of better quality.

B e n 'v l . — -In 1900, 2,38 collieries were at The B okara field is about two imles west 
work the output being nearly 5,000,000 tons. o f Jh e r ia . It covers 220 square m iles, and is 

The principal coalfields in this province are estim ated to contain 1,500,000,000 tons ; some
those of K arharbari (Giridih), R an igan j, Jh eria , of the seam s arc very thick,
and K aranpura. K arharbari (Giridih), 200 There are several other fields in Bengal
m il s from Calcutta, covering about eight not yet developed or'connected v.i:., the ruil- 
sq inre  m iles, is estim ated to contain w ay which are capable <»t lurnisaing large 
136000,000 tons of -coal. The collieries in quantities, o f coal.
this field are served by the E a st Indian R a il-  These aro North Khranpura 472 squaie miles,
way Com pany, which itse lf works some of containing 8,750,000.000 tons, and South
the pits. The most important seam is the K aranpura representing about 75.000,000 tom.. . 
lower seam , which occupies an area  o f about The Karanpura fields, situated at the head of 
se \ ‘ n square-m iles, and varies between 12 and the lla in u d a V alley, are difficult of access,
: , J  feet in ihioknes.-. Some of the pits are hi ing hemmed in by hdis and not y :t 1 oftpeoled 
very d e e p ; in one case reaching to 650 feet. with the railw ay. The eoal is stated to bo of
From the Table of A n alyses appended good quality, and this b< 1 1 may '" '.on m  of
(Appendix, Table V .), it will be seen that considerable importance in the future, os non 
K arharbari coal is o f good quality, the fixed ore of excellent quality u- said to m cur m at 
carbon in some cases am ounting \o, nearly the coal m easures. ,  t
<i~ per cent., with from 5 to 10  per cent, of ash , sm aller fields or coal areas arc l tosi o ^
and a  calorific equivalent o f about .7,000- R g m g a rh ,, D altonganj I llaniow), a • 1 1
calories. It is a  good steam  coal, and some and lvajm ah.ll, not a ' pa ; nl 'an  a t  to
of it cokes well. any r-Mt-jit, but some oppetu tt furnis a r

v The R a n igan j-B ara ka r field is about 130  steam coal. (See Appendix l . ib le V .)  v a i -
ini-les from, Calcutta, and is one-of the most wav communication with these fields is

■ important in India. It extends .westward needed,
along the valley o f the llam u d a  River, and Im portant additions to the railw ay eominuni- 

, is virtually enclosed by the rivers I lam uda rations within the Bengal fields have been
and A 'lia i. The hast Indian R ailw ay, recently sanctioned by Government. I lie
ninoi ig  from Calcutta to l 'a t m , p a sses  '■ Grand Chord o f the E ast Indian Railw ay is tn
through the middle of the field, li covers be com pleted by .a line from (o,-.i to K ' "a*-

square m iles, not including the dip below garb , a distance o f 1 12  mm s. thus giving
’ ihe alluvial bed to the east. The amount o f additional connection v.illl ilto Jh e iia  l'n-lil.

1 oal it contains is estimated at 14,000,000.000 The B en gal-X  "gpur Unilw iv is t-i extend by a
ions. The si-ams varv in thickness. The new main hue from Midnnpur iluough Itishen-
fielii i- us irked bv numerous collieries, pur to Uugudih, bridging ■ I'am uda K ivn 1.
I l„ .  c a l  1 -ml i.ns, ui a  rule, U-twwen 50 anti - ommeting w ill'(h e  Im il Immi wnluu tlm

and (if) per 1 evil of fr.ed carbon, about 10 belli.
pel cent. Ill .1 Cl, whili-l till calorific vain., A brancli line from KatM  j; .uh In 'lie 1 "a 
n hetworo 3,000 and 6,000 ■ alone-i. iIn ; Holds pi Dalton;;.in) ' 1'alamuw p- inM
Saiu l-'I a ' .1 p >od eoal nl this lerien, and tleougb the in le .a . , i oal at a-..........
,-nke well I lie coal ol the 1 leahergliur conn.'< till), v.iih Ihe m-w une el the h

cam is held in hit;It repute in' India. .' In an K.dlwav hotil Some K vuc I'Un.'litm l"
pore coal is also l.n ..-iy us.nl. I Ldtoiigauj. would be .1 e.r«n» a se.fcmc- l"

( |  (  JO U R N A L  O F T H E  SOCI E T Y  O F A R T S.____________  f a j



developm ent of this important coal In the W est, the two principal fieh h r 'a re  ■* 
'WfliSfiatft. those o f M ohpani and W arora . O wing to the

In the D arjilin g  district, on the frontier o f position they occupy m idw ay between Bom bay 
N epal, there is a  narrow field o f anthracitic  coal and B en g a l, the coal o f their fields is likely 
much crushed and very friab le, and probably to hold an im portant p lace. T h ey are both 
unworkable on the la rge  sca le . I f  m ade into connected by branches with the G reat Indian 
briquettes, it furnishes a  useful steam  coal, and Peninsular R a ilw ay .
it is also  said  to m ake good coke. T h is  seem s T he M ohpani field is rather less than too 
to be the nearest approach to Welsh coal which | m iles from Jab u lp o re , and 322 m iles front 
so far h as been found in In d ia . A  sam ple from i A lla h a b a d ; everything points to Jab u lp ore 
Rnkti N ad d i, an alysed  by the G eological becom ing in the future an important industrial 
Survey, contained nearly 80 per cent, of fixed centre. T he area  of the field is not g reat 
carbon. Further exploration o f th is district, I and the output sm all. D ifficulties are said  to 
betw een the L isu  and R am th i rivers, h as | have been encountered in w orking this field, 
disclosed a  field o f about 97 acres, contain ing The sam ples o f coal exam ined (see A ppendix, 
about 5,500,000 tons o f coal, some of the T a b le  V .)  were o f fa ir quality. T h ey did 
seam s being from 16 to 2 0 feet th ick. T h isc o a l not form coke, except those from seam s 2 , 3  
furnishes coke, and contains, on an average, and 4.
(V per cent, o f fixed carbon, and about 12  per The W arora field has an area o f about 420 
cent, o f ash . acres, and is estim ated to contain about

In connection with ihe establishm ent o f an 20,000,000 tons, not including a  much larger 
iron and steel industry in In d ia , the question area (G h ajas , W un, cYc.), at present unworked,
of the coking qualities of the Bengal coal is a  The seam s vary in th ickness from 12 to
m atter of er nsidcrable interest. Coke has 13  feet.
1,,-en made 1 r some years at B arak ;ir for use The G reat Indian Peninsular R a ilw ay  is 
in the Bengal ironworks, which have been connected with the field by a branch line from 
r cently successful in sm elting iron from the W ardh a, 60 m iles in length. N agpu r is aboui 
local or, . 1 his coke, however, is chiefly pro- 120 m iles, and Bom bay 500 m iles distant by
due, d in up. n ovens, and modern m ethodsdonot rail. It h as been proposed to carry  a line 
M eat to have been perm anently adopted from the N izam ’ s State R a ilw a y  through the
cither in respect of w ashing the coal, or field which would bring it within 400 m iles o f
m anufacturing the coke. T h e  coke ap pears [ M asulip atam . The mir.es are owned by 
to be o f inferior quality, being deficient in , Governm ent, and nearly the whole output is 
Strength, whilst the percentage o f ash ranges taken by the G reat Indian Peninsular R a ilw ay , 
a s  high a s  15 to 24 per cent. This question The sam ples received varied much in quality, 
lets been fully and ab ly  inquired into by M ajor : and were in general distinctly inferior to 
k . H. Mahon, R . A . ( “  Iron and Steel .‘Tanufac- 1 B en gal coal.
tun in In d ia ,”  Sim la, 1899.) The soft coals Some of the Mohpani coal o f this province 
o f the K an igan j-lk trak ar series, such a that appears to coke, a  point which should be further 
,1 Sam  tori a D esherghur seam"!, were found exam ined a s  being of great im portance in 

nut to pro satisfactory coke, but those I connection with the a lleged  occurrence o f good
of G iridih  and ] hcria ( Kvnwadih and K us- iron ore and lim estone in the district. For 
ton ;, when efficiently washed .aid  coked in i this rca.-an the whole of this region deserves 
a cloi.eil oven, furni lied an excellent hard attention. Other sm all coalfields occur here.
. ukc*. containing little sulphur, and yield ing ! as  those of the Satpura district, and Shahpur 
from 10 in 12 per cent, o f ash , which, though , and Pencil. The coal is little known, but 
h ig l.ir  [ban that ,,f linglish coke, would not futther developm ent is now possible through 
b«- m  ol. . it; iis u,!.’ if the phosphorus in it ; the branch line of the Ben ga l-N agp u r K aihvay 
V not r.v-vssivi: (sen A ppendix. T ab ic  IX .) . In fo t ’hindwara.
I'.tcf the m l« ’ s«* produced seem s, from M ajor To the Bast, ad joining the Bengal fields 
M ahon’ .*, at count, to leave little to be deftired are several coal areas i1»wrvim {‘ atten 
from 1 inclalliu i.ical point of vi< v .. .and should tion. Jn the M ahanadi ' a lley  there arc 
be v\ell adapt' J for the manufacture of iron and ĥi? fields of Korba, M aud, J al< hir, and 
Dire I. 'Ih e  eu»d of product ion is calculated a.; K aig ’arh-H ing’ir, co w rin g  an area  of .about 
riat exceed m o; K ». .j a ton on the spot. i ,000 sijnure mile; . the coal of which i: alsd

C u n t/a / in iQOOei^ht collieries hide known, but is statefl i«» be of good
w e rc .ii aorl;, 'in -cpn* brine; Vj±,* ]_• tun. ;nahty. J be Rumpur field on the Bob River
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^ ^ ^ ^ W n o r t h - w e s t  of Sam balpur has been the excellent iron ore which occurs in qu;KrtTt^“ * 
recbntly re-exam ined, and appears to furnish in M adras.
a  wood steam -coal, which should be further M a d r a s .— %he Presidency is not officially 
investigated. It is desirable that these fields recognised as  a  coal producer. V ery little 
should now be brought into railw ay con- true coal is likely to be discovered here. A s
neetion the occurrence o f good coal hi thip area

C entral I n d ia .— In 1900 only one mine was would be of the h ighest importance especially
in active w orking, the output being 164,489 in connection with the smelting of the excellent
j ons iron ores of the Salem  district, borings for the

The most important field of this district, and mineral have constantly been m ade, but with
the only one at present worked, is that of very unsatisfactory results. H avin g regard to
U m aria, which is 34 miles from Katni on the the importance of the M adras Presidency, and
G reat Indian Peninsular R a ilw ay , and con- especially to its mineral wealth, this district
nected by a  branch line. The field has an area should be brought into railw ay communication
of about three square miles, and is estim ated to with the coalfields of the Central Provinces and
contain 28,000,000 tons of coal. The sam ples Bengal.
exam in ed (seeA p pend ix ,T ab leV .)sh ow th atth e The Rajahzam polli mines in the Godavari 
seam s vary in quality ; some of the coal pre- V alley , near Rajahm undry, belonging to the 
viously exam ined is better than the present Godavari Coal Company, are said to show
sam ple. None of the coal appears to form an increasing output. No samples have b< <11
coke. Other fields o f this district are received for examination. I he mines are stated
Sohagpur (Singrowli), through which a  branch to be not yet fully established,
line of railw ay now runs connecting K atn i Beddadonal is probably the most southern 
on the E ast Indian R a ilw ay  and B ilaspur on place in which coal is found in India. | he
the B en gal-N agp ur line. The coal of the coal is stated to be of very inferior quality,
fields of Korar, Jo h illa , and Bisram pur but the products of this and of the wlmh
(S irgu ja , strictly in Bengal), appears to be o f the M adavaram  field deserve fuller exam- 
sim ilar to that of H m aria, but requires further ination.
investigation. R a jp u t a n a . - T h e r e  is one mine worked m

N iz a m 's  D o m in io n s  ( H yd era b a d ). - -  In R ajputana, nam ely at Palana, in the 1 'ann
1900 five collieries were at work, producing region. The output in iyoo was g,251 
46 9 ,29 110 n s. Little is known of the quality of this coak

T his territory contains coal chiefly of the which appears to be of the natuu.
B ara k ar  series. The largest field and the lignite. . . .
only one system atically worked is the S inga- B a lu c h is ta n .—In  1900, nine comer! 
reni in the Godavari V alley , which occupies at work, producing 2],281 tons. Ihin sta  ' 
about eight square mdes, and contains about of tertiary coal occur m several places m tu->
36,000,000 tons of coal. There arc a number province, as in the neighbourhood of )uit a. 
o f seam s, one over 40 feet in thickness. The Coal is worked at Khost, and at M ach, in t ic  
collieries show an increasing output, and do a  Rolan Pass.
considerable trade both with M adras and The Khost colliery is working scam s from 
Bom bay. The field is connected by a branch 6 inches to 2J feet thick on the side of the lull, 
line with the N izam ’ s State Railw ay, whence The coal, which is easily  mined, i conveyed 
M asulipatam  is 146 m iles, and Bom bay 653 by a  branch line of the North-W stern Kail 
miles distant. R a ilw ay  and canal communi- wav. Khost coal is a bituminous coking
cation can also be had with M adras, 350 miles coal of fair quality, but i ontuins a  large prupoi -
aw ay. Singareni coal has a  good reputation tion o f sulphur. Its  calorific value is high
as a  steam coal. The sam ples exam ined were The Khost coal is.apt to disintegrate in mining, 
of fair quality, g iv in g  a m oderate amount o f and the duet is made into patent fuel, 
ash, and a fairly high calorific value (see j Closely resem bling it. is the coal from the 
Appendix, fab le  V .). The coal appeal’s to coke neighbouring K ill.1 - Hakim seam , which 
very slightly, if at all. T he coal of other fields nearly free from sulphur.
o f tin district (Knm aram , Chinar, & c .)  is The output from M ach is small. I he >’> •*! 
little known, but probably will be found to resembles that o f K host.
resemble that o f Singareni. P u n ja b .  In Jtjon two colliers , were at

The discovery of .a  good coking coal in this work, producing *4.083 tons. lerii.n v  <>■
. '  s tr ic t  w o u ld  solvt th e p ro b lem  o f s m e lt in g  , p e rh a p s  c re i.o  eo n s  . a) a c c u r s  m e \ i r a
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>n the Sa lt R a n g e , but usually in out more heat than most B e n g a l coal. It is
..strum quantity in thin seam s. ! regarded  a s  one o f the best steam  coals in India .

I  he Dandot collieries in the Jh ila n  district, !’ I t  is evident, however, th at it varies much in 
2.000 feet above the sea-level, owned by the ■ quality (see A ppendix, T ab le  V .) . Certain 
North-W estern R a ilw a y  Com pany, work a  j sam ples form ed coke. Further information is 
seam  between 2 arflS 3 feet th ick, which is desirable a s  to a  seam  near T ik a k , from which 
mined at a  number o f p laces in the roughest an excellent sam ple w as taken, 
manner, instead o f from one shaft from the T he Cherrapunji field is situated on a  ridge
centre. The coal is used by the North- of the K h a sia  H ills . It is distributed over an
W estern R a ilw ay . The sam ples sent for area  o f less than a  square m ile, and is esti- 
exam ination were o f inferior quality, contain- m ated to contain about 1,000,000 tons. I h c  
in g  less than 40 per cent, o f fixed carbon, but sam ple exam ined, though it formed a  good 
showed a  fa irly  h igh  calorific value (see coke, and showed considerable calorific power, 
Appendix, fa b le  V .). 1 w as inferior to that previously an alysed , which

The B h agan w ala  field, a t  the extrem e east was o f first rate quality (see Appendix. la b lc
of the Sa lt range i. , stim ated to furnish about V I .) .  M ore information is  desirable a s  to the
1,000,000 tens of coal. The sam ple exam ined average quality o f th is coal and o f that 
was o f poor quality, but showed a  tendency to contained in other fields o£ this district, 
coke. 1 he coal from Pidh and S h ah rig  in this especia lly  of L ak ad o n g  in the Ja in t ia  Hill'-, 
province is o f inferior quality, but m ay be where sim ilar coal is  being worked on a  
useful for som e purposes, as its h ea lin g  power, Sm all si ale. In On- Saffrai (N azira) and other 
dependent on the presence of solid hydro- districts o f the N a g a  H ills, hard durable coal 
carbi ns, i- g reater than was to be supposed. h as been found, o f which we have little know- 
!t m ight be v  pected to furnish oil or g a s , on ledge at present. Since good iron ore and 
•listillation, b e  the sam ples sent did not give I limestone are said  to occur in A ssam , the 
satibfactei • results. A ll Hu m  coals possess question o f the average quality o f the coal 
the d isad van tage uf contain ing a  r< latively is of much interest, and should 'be further 
high percentage o f sulphur. , exam ined.

K a s h m ir .  —  Coal is known to occur in , B u r m a .— l a  1900 only one colliery was in
several loi d itics, cspe< ially  in the S a n gar active working, producing 10,228 tons
M arg bill. The seam  appears to be only from The coal o f Burm a is chiefly cretaceous,
e to 3 feel th ick, and m ight, therefore, be com - Though not of the highest quality, there can
pp ralively  expensive to work. be no doubt that some of it m akes service-

A s sa m .— In iqoc six mines were at work able fuel, 
producing 216 ,736  tons. The chief fields are those of T h ings daw in

The coal of A ssam  is, as a rule, either the Shwebo district, including the I.etkokbin 
cretaceous or tertiary, the latter occurring in mine on the west bank of the Irraw addy, about 
: rains of g w r : thickness, chiefly in Upper Oo m iles from M andalay. The seam s' are
A ssam . 1 !i tertiary ‘ era I is the more from 4 to 3 feet thick The coal is com pact
import nit ; retaceous coal, ns a rule, and hard, resem bling the cretaceous coal of
being i.mnewiiat wood)' and ri .nous, burning Upper Assam. \ o  satisfactory sam ple w i- 
<p ickly. submitted tor analysis.

( ri 1 menus held' are those (! la ran ggiri, N c.) 1 The Chindwin fields near K aliw a on the 
'o tlia (niro, ICh..i.ii, and Ja in t a H ills. In Chindwin R iver, contain good cretacrm g. coal
working th o u  mines tunnels arc  m ade horizon- in seam, from 1 to 12 feet thick. Th ash of
tally into the ales ot the hill;.. I rtiary coal all the Burm a c.o.rl is sm all,
is sim ilarly worl.i d at dakum  and at t herra- Reference may be n ide to the coil! m curving 
punji. in the Northern Shan Stales and on the G ieat

’I Im M.tkuiii mines, in the district ol l.akirn- Tennasserim  K ivci, as  deserving' o f lurtliet 
join* 'vliirh are the innst im peltaut as coal investigation,
protluei r 1 mil 11a very thick seamm sonc I have now given a brief and ncce.isatily
briw, •" and 100 fee th ick, and are us- g e re ra 1 account of the Indian coal deposit ;. 
tlmati d to contain about lUoumone tons ot For furtlna information a s  to the precise 1 ‘".a
cool. Tin a- mini 1 a ’ e w a r  the terminus a" racier of tin ..,‘,nns, ,Vc.. recourse imcx be
flic A nhmiii I'engal kaihvuy anil are likely to lunl to the memoirs and rei ordu ol the f'Ao-
‘ line a roic.id'-i ab iy uh hm  eil on i.ul in the logi-ed Survey ot India, to.which wi ,il almost
Inline I h ■ "ill funic,he 1 little a ,It and gives exclusively indebted fm out precise knowledge

I ( W t^ i ) j o u r n a l  o f  t h e  s o c i e t y  o f  a r t s . , , ^ V Q T
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K y ^ & ^ c a l i t i e s  where coal exists. T he latest respectively, as against 80,090 and 73,995 k J i 4 - J  

Xx5a$lfiSnfetion is however, scattered and inaccessi- respectively, of Bengal coal, while the average pi ice
ble, and requires to be brought together in a  was 15 dels. ao cents and .0 dais. 35 rents per

. . • iu n m -,ra nnPPccQnt nd ton for Japanese, io dols. ih cents and o dols.sin gle  volume. T his is the more necessary as  ' ' r -n , , , ,
, ,  ^ , r T r  }> ; 70 cents per ton for Bengal. \\ e know that cheapB-ilPs “  Fronom ic G eology of India  is now ' . , “  , , . * , . 1. an s SLCon freight is the rule rather than the exception from
much out o f date. „ J Japanese ports to the Straits, as it i< tojjpm bay; and

we would, therefore, naturally expect to ec a close
Q i VL1TY OF INDIAN C o a l , k/  approximation between the prices o f Jay nesc and

*  Bengal coals at a Straits port like Singapore. Such,
The numerous an aly tical results given in however, is not the case, and it is interesting to inquire

the T ab les V .,  V I .,  and V I  I. appended to why Japanese coal should realise one to live dollars
this paper show that excellent steam and per ton more than our article. There is no parallel
coking coal occur in India , especia lly  in | for such a difference cither in Colombo or Bombay; 
B en gal and A ssam . These T ab les include and the only possible explanation is that the Bengal
ail the principal an alyses which have been eoal sent to Singapore has been inferior in quality to
recorded. Indian coal, a s  a  rule, affords more ; that sent from Japan. And here it seems to me that 

ash  than the best European coal, and its  calorific wc CHmc 10 " 'hat ma>'b*- un,ef s ar°  watch/ ul;  tte
. i . , n- i • 11 greatest stumbling block to the development 01 out

Dower is usually som ewhat lower, T a k in g  all ‘ J * . ,  ... . •• r r r  r  i f  foreign trade. This question ot quality cannot be
the defects o f Indian coal of average quality s . . . , Sl . h .... u,.1vuic ucill, & m J  too strongly insisted upon. And when we tiuu
into account, it m ay be said  to be from 17 to o[. a cargQ of Bengal coai .caching its port of
20 per rent, inferior to average British coal o f destination only to lie condemned, and of trials
the sam e type. The chief types of Indian ma(j e at another port giving unfavourable results,
coal which were analysed are com pared with w0 have before us object-lessons which afford food
average British coals in the accom panying for very serious reflection. In my opinion nothing
tables (see A ppendix, Table V I I I .)  can be so damaging to our future prospect* M

The fact that the seam s furnish coal which the shipment of indiscriminate qualities. It is
varies g reatly  in quality, even in one and a direct menace to the future of flic trade, and
the sam e seam , is evident from the com parison will do more than anything else to handicap us in
o f the results of exam ination o f different those markets where we have to compete with loreign
sampb-s (see Appendix, T ab les  V .,  V I .,  V I I .) .  coal. A s for our other great rival- -Eng > ‘ c« * ~

. . . .  . , . . , we know that prices are falling, and we expect then)
vly own results in certain cases  show consider- "  , ,  J . ,,,..  1 to fall still further. Consequently, with low Oulu en

aole variation from those of previous observers, B , ^ ,, may j* ,  s> to speak, «queire I
chiefly of the Indian G eological Survey. From 1 outKto a u ,nain cxlcIl). But 1 tliii k to 1 obtain
information I h ave received from users o f | , onl because the case of Bombay shows that .
Indian coal, it is  apparent th at th is aspect o f the | beat ’ wies have held their own even wi 
matter is one which should receive much more Eng)hh prices at their lowest level. And if that has 
attention from the colliery t ompanies and their ' u .,al ,mv experience at Bombay, there is no reason why 
agents. Com plaints are not uncommon as to it should not l>e so ebewherc. I have vurf our b et
the disappointing results which have been qnnlities, liecause the question of quality is, if anything,

I obtained from the trial of Indian coal reputed even more important in our competition ith Ehglish 
to be o f good qualify. c[]al than it is when we are struggling against Japan.■■ e.

I was glad  to See that Mr. H . H . Mac ieod, I Hitherto we have blamed, and I  must 
in a  speech delivered at the last m eeting o f extent rightly blamed, the rnil"  *
the Indian M ining A ssociation , drew attention Commissioners lor the slow I 'l y i .w  o '" V'V1)" 

i i t  tin(|A But if when our coni actually gets intolo the subiect and rem arked . - tiaue. aui 11  ̂ . r .
foreign market.**, it is rejected because oi its lnfoim

“  ijur only serious rival- -English coal apart is ' quality, of for Iho same lenson is '°kl >t nil profit, iblt. 
Japan, ilthough at some time or other wc may have piices, the onus ol om l.ul.m will ut on ■ u. a \e . 
lo contend with the limitless <lepo-it« of China. But Onr railway and dock diflu aha "* noiiiouiilc 
that is in the future, md the more fact of such m dmc. Ii may lie a hmg tin-u, wit w u iic i 1 c
•! miii’gcir'y should make us .ill the more energetic ul us ,u ,1IU ' ,l ‘ u . .*
al po it.nl. Wlmt \u- lmve now to do is to strive to nothing in the hitenal lo damag*. om 11 ,,n'V
di^plact Japanese c a l  in those Eastern markets, chances in Imeign market., b> ollev.ny < ■ d uI.Mi
whe.e it is ahead of us. Singapore, for instance, useleis lo them and disncditrihh ton 
is a ]>orl where wo ought to do a very great deal • • • I n
belter than \vt have done hitherto i not ice that th«; M any ol t h« * Cjvin ^iolia \M.i* h rn,f,t 
iinj orl- of Japanese i. >«I iuio Smunnoi.. for til the dcivvlopm«Mil Ol tlvo « o il indusit) O' ,u m
ye,up i -1H'i'j wen? '3 <>.j ,o$ i mid om-, require um  .’ifWicc .m expert toj ilu*it th iii
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X ^ ^ T ijjw fiio n , and I venture to suggest that the replies I have received from the chief steam - 
Government of India, through the G eological ship com panies :—
Survey, m ight render important service to the
development and extension of this industry. i. “ I  am desired to inform you, that all the 
heonomic geology should occupy an im portant Company's Indian coal purchases are made at
position in a  countrj^Iike In d ia , where indus- Calcutta, and that, although the qualities of the
trial enterprise is one o f the most pressin g various descriptions obtainable there differ ronsi i r
needs. M uch still rem ains to be done in ablV. our general experience may be set down to
exploring m any o f the Indian coalfields, and indicate that, the consumption is 25 per cent, abov

r ,  ascertain ing precisely the quality of the coal „  ,  *  our maU steamers, we have
they furnish, and the purposes for which it is ^  ^  ab]e ^  ob(ain a satisfactory result in
adapted. In all these respects the departm ent point from the sole empioyment of Indian
of the G eological Survey, if so requested by coal; to affect this, a mixture with Welsh coal in the
Government, m ight render considerable assist- proportion of, say one-third of the former, to two- 
ance if it were understood to be the principal thirds of the latter is necessary.”
duty of several o f its h igh ly  qualified officers 2. “  All the coal we have purchased east of the
+0 m ake all the necessary investigations Suez Canal, during this year (1901) has been Indian
of the Indian coalfields, from an economic coal, with the exception of tire small quantity we
as well as  from a  scientific standpoint, required for a vessel under our charter, which vesse
and to supply information of industrial value not being provided with forced draught was unable to
on the m any questions involved in their make satisfactory use of Indian coal.
successful w orking. There can be little “ W e sa>' generally that our expeneace is
i i . i .  r . 1 __i i ,_ „ .  that the Indian coal has improved, in quality, anudoubt, that some of the coal seam s nave . . 1 . ,

„  . . , , . r , , consider it likely to hold its own m the suppJ} 01 lucsuffered considerably from having been , . 1
i . . . . r  . . . .4l . J-.astern market.’improperly worked in the first, instance without , , . T ,. , T.3. “ We are large users of Indian coal. It is

tf ( \ini< ,l  ̂ n^ uc<>- difficult to give you any delinite information as to the
krom the results of the most recent exam ina- practical value of Indian coal, that is steam coal, such

lions ot sam ples of Indian coal, 1 am led to as wt_. usc jQr our steamers, owing to the widely
conclude that coal of better quality is being fluctuating results in consumption as they appear to
mined from certain seam s than was formerly Us from experience. We have tried the various
the case . qualities of coal supplied at Calcutta, in some cases

It should not be forgotten that cheapness is buying these coals through the London agents of the
the factor which chiefly determines the present suppliers, or in other cases buying them through our
increasing output of Indian coal, and for this in Calcutta; but in all cases our enquiries
reason Indian coal o f poorer quality is taken W  been made for, and our object has been, to
by steam ships in preference to the better Purchase the bcst description of coal for steamer
Knglish coal on account of its much sm aller purposes.

We have been most disappointed in results, as n
r 1 • r t 1 . general experience; and we think we are not far
it • * desirable that exact information should if wc atate thal we kave founj  lbe general

obt;imed lo th,: *ixtent to Which the character of , ndian coal far worse in practical
Tm -rcnt varieties o f Indian coal are likely value than any other coals which wc are accustomed
to undergo deterioration during transport l0 j c:ii * 0 ^  A t the same time the exigencies of
an 1 storage, so thal lie necessary precaii- our trade compel us to have recourse to Indian coals
(ions m aybe taken. It is curtain that some even in the face of such drawbacks.
Indian coal will give* trouble on nr< ->unt of the “  We are being impressed by degrees that a belter 
readiness with which i: fractures. Other description of coal is being produced in certain parts
v a n t 11,-. an ' liable to *lu- <li. infegration which of India l1 :‘!l any which we have been accus-med to
i- l l v  result o f atmospherb weathering. have supplied to us at Calcutta.
I allude • I-..'where to the means by which ”  We consider that ihc coal business of India could 
h.- ' . l;u I: "  and broken coal could be I*  immensely .levdoped by means of *up,>..cs to

, * steamer* if only shipowners could bcnuulo acquainted,Utilised. 1 f
. . . , . , on unquestionable uutuoriiv, with the luimcs ol the

Situ e Indian coal is now largely consumed by , * , r ,3 best <Hrxtipti«jns of coal suited for the purpose. He 
steam ship com panies ply mg ,n Indian waiero. considcr upon such impcrfcot 1:il(nvi,dge
1 have enqmred of the principal steam ship pos...,sS of lhe , ircum,lanccs affecting the coals
1 iiMjhUiii-s nading ^nli India, io whaf tent shipped in ( alcutta. that the coal proprietors ■
iliry  t:"n,nm r Indian :oal. and what t in e  not gi\s pr >pct or eflicioni supervision in racing 'he
experience 1 of its use. I sum marise the coa! and Heading u for shipment to ennure that it has



V ^ V ^ O T ^ Je a ie d  of the enormous percentage of dirt coal here (Bombay) to our steamers since t h c j ^ * —j  
Y ^ - h id ^ p a r e n t ly  is raised with it. rise of prices in Cardiff two years ago.

“ We have found some of the coal capable of “  Our engineers have found that the ‘ Dcsherghur' 
fairly raising steam, but it has been sadly depreciated from Bengal gives the best results'. I may add that 
by the large amount of dirt which is mixed with the the Indian coal is generally considered to be about
coal. W e  are sure this could be obviated to a large \ io to 15 per cent, less effective than Cardiff, the
extent in the same way as is now done in this country evaporation being quicker.
if only proper machinery were made use of for cleaning “  Our present price for • Desherghur ’ «205. per ton. 

jic coal while Cardiff could not be had under 28s.'’
if (gpere is a great opening for the Government 7. ”  Indian coal is used exclusively in thy Com-

to assist in the development in the coal resources of pany’s steamers trading east of Suez, as it is cheaper
India by establishing some system which shall ensure than British coal; the company s steamers trading
the coal being sent to port in a much cleaner condi- between Europe and the East use English coal only
tinn, and which shall prevent the large percentage of west of Sue/., where, as vet, Indian coal cannot 
dirt and rubbish which now goes under the name of compete with English coal.
coal. Also, as Government control the railways, 8. “  . . . . We have only carried Bengal coal 
thev might bring about some improvement bv a better once for use in our steamers, and the result was so
s J p l y  of railway trucks. I bad that we never tried it again. We are sorry we

“ Our steamers use coal from various countries. are unable to give you the name ol the mine whence
M'e buvi largely of British coal (Welsh, North it came or any particulars, other than that it was
Country and Scotch), also we are large users of Natal | taken in at Rangoon and consumed ictween t at 
■ coal and of Australian coal, as well as of coals raised ! port and Colombo.'’
in the United States and shipped at the Atlantic 0 1 The facilities for transport an .stu u ' °  ^
ports, New York, &c. Our reason for purchasing are greatly hampered, as the supp y “ 1 1.1,,«a\ ro ing
these various descriptions is that it is convenient for the stock does not meet the requirements 0 l e ra e.
trades in which our steamers are engaged, but as W e are also of the opinion that d t nil wav
your enquiry appears to be more particularly as to the were reduced, the distribution to more 1 l''unl P ' 1 ’
Indian coals we may state that we often give a would be the result. W e consider uv ove
decided preference to one or other of these coals (which should assist the development of t e <
can be obtained in India) over the Indian coals even at of India by arranging lor greater 1 ni 'a y  a, lines,
n very large increase in price. I f  some means could be This is a matter which has in lurnl > ’ceI* ‘)rf ^
taken to improve the quality of the Indian coals to the notice of the Government 01 11 la ln
obtainable at Calcutta and other Indian ports, we years.  ̂ nine about
Irave no doubt we should be able to reduce our use of “  In our steamers an actofie _  . , .
other coals, and thus take a larger share of our 5,000 tons of Indian co il pet in.mt QUt (|l-
requirements in Indian coals, and iu this way we fair steaming coal; but to get U'. > n i , i ^  ^  
have no doubt the development o f the coal resources a boiler as you would with \\ c * 1 'via > ,
o f  rndi i would be accelerated.”  t0 Pave about 15 per cent, more grate ■- ■ •

4. “ The Assam coal is good, but, with two or only employ British coal on this sice u tie uv .
three exceptions, we have found Bengal coal not Canal.”
at all suitable for our steamers. A t the same time 10. “ The number of steamers in our company
we use it freely on board our vessels, as the cost of it (including launches) is 8b, and the coal con-
is small compared with the price of imported fuel.”  sumcd during th- y ar inoo amounted to a mat

5. “  This company have been using Indian coal as 1,050,000 tons, the whole of which was raised in India,
steam coal for the past five years 01 so; and in spite ’ “  We may stale that with a good quality of Indian
o f  repeated trials with different qualities, they have Coal we have no difficulty in maintaining -team n
■ come to the conclusion that Indian coal does not any of our vessels, and, so far as we can trace, i a
answer the purpose for fast-going steamers, as it have never used any other than Indian coal sine* ‘
■ does not give the required pressure for a certain formation of our company nearly So years »g»» ‘
speed which British coal generally gives, the I very many years our supplies wen- drawn .•\.-u>..cy
consulfoptioo being at an average of 40 per cent. from the coalfields on the Burdwail and Giniga j
. '.er. districts in B en gal, „ml we still draw the bulk ol cm

‘ ‘ F i.m this reason, which is capital, it is likely that J Calcutta requirements tiom th.u region. n 1 $•
the company, ami 110 doubt all others entrusted with I coal from the Lakimpur district, in Assam, became 
•mid contracts, will not extend the employment of I available, and since that date our requirements h.r tlie 
*"d n „ coal as long as British coal is procurable with 1 Brahmaputra line l.avi been drawn tr- ni that di-'"'1 • 
-ad'antage. Dibnlgaih being the port of »&tpnUin. I b i s A v ^

"  Indian foal will still and always be of great coal is sup :nor in st am raising power b'the Kc"|'A
advantage to cargo-boat and tramps for which speed product, am! is uyed as much a- y  .iblc. but tie
is a mattcrofno iiiq .iitance,”  of carriage prohibits its un- in Bviigab 1 '

h. " . . .  Me  have I wen supplying only Indian tlicielme, in the advantageous po:iii"H of being a ’ «
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coal supplies at both extremes of our R a ilw ay s, which have recently largely  used 

^^-priacipal Assam) line. ’ Indian coal :—

A s Ceylon is becoming; a  large user of « j n ,g97 the jncreased expenditure was chiefly 
Indian coal, the following statem ents a s  to brought about by the cost of Welsh coal having
experience o f its use there are o f in terest:—  jumped from an average of Rs. 18-50 per ton in 189^

, , T, T , . *  , . _  , . , to Ks. 27-62 in 1897. This tremendous increase in
The Indian coal imported into Ceylon is drawn jcc of coa, ^  have had a ltill more

fronr Bengal, and the quantities imported since 1894, ^  (he workj had it not enabled
have been as follows:— T .. . 1 ot„r anrin^Indian coal to compete successfully with it, and aurin„.

Tons. the year 8,081 tons of Indian coal were consumed at an
1,r I ............................................................  average cost of R s. 13.09 per ton. Indian coal,
K ^  .............................................................. 47>5bb under the most favourable conditions, shows an,
IA<'°  ........................................................... inferiority to tlie best Cardiff coal of *7 Pe
I .............................................................. I05*2I3 the low country main line, and on the upper main
fV' 1' ..........................................* ................ 2 I3*&52 line sections, on the grades of 1 in 44, from t>° to
I I  *............................................................ 1^3908 33 per cent, inferior. Tin: use Of this coal on the-c
I<'° °   ......................................................  335»34fl grades gave considerable trouble, as the large con-
! '>or For l> months, Jan. 1 to Sept. 30) 260,869 sumption per mile on the up journey, namely, M ° lb'

per mile, left so much residue in the fireboxes altei
“  From it appears that the offtake is increasing 20-mile run that it was absolutely necessary to chan 

rnpiedy, the greater part being for the supply of the fires to such an extent that time was invariably 
.-leanv rs railing at Colombo; but about 40.000 tons a lost.
year are now being consumed on the Ceylon Govern- “ The altered grate arrangements also permitted 
inant Kailv ay. considerable quantities of burning coal to drop ini"-

•‘ The objection-- to Indian coal as compared to the ash pans and from them on to the .deeper*, which
Wci- h uul are, that, the Conner leaves more ash, and gave rise to several complaints from the permanent
consequently about 25 per cent, more is required to way stall. The coals burned were Borreu, Anthracite,
accompli.-ii the -anie amount of evaporative work. Giridih, and Singareui, the most erononiiral and

l< The chemical ana! cses of some well-known Indian suitable being Giridih ; but the continued use, even
(Bengali coal is ac follows :— on t]ie ]0wer sections, will to a great extent ’

Per Cent. governed by its relative cost compared to "Welsh
Carbon ii ed (j5‘ 7S coal. 'A't tbe P” ce Paid for c*ur*n£ the year it is
Volatile matter *6-05 very dose competition with firewood.
^  h ®  “ A  saving of Rs. 113,000 was eflected m ibe
Moisture running cliarges by the use of Indian coal during

_____i  1898. The general adoption of Indian coal instead
roo‘no of Welsh coal has very considerably reduced onr

locomotive expenses; so much so in fact that the- 
"Steam ers are finding ii set much cheaper than consumption for the year shows an increase of 3-800

Welsh toal that 1 i-being mmc largely used ever; lb. per train mile, yet in consequence ol the c . 1 of
year, ami there is • -.cry likelihood of it coming into Indian coal {including handling) having been ■ - by
general me for all but mail ..learners, which require 10 per cent, per train mile, the result has been *
Wei lit »al mi iKouiii! of iht- speed required to be saving of Ks. 113,000.
maintained. coal i * used by industrial estah- “  I11 1898 fuel consumption increased to 99 lb. pci
h hincntj in t oJombo, such as ice factories, the electric F.nglish mile and V3°  per train mile. This increase
• ar generating depot, Cvc., but the quantity thus con- was due to the largo use of Borrea coal, which griVc

'nu d h not larve. A few y»-aiago. owing to the considerable trouble ihrmghout the yen d’ 
absence of sufficien'. facilitjc.s for transport on the

• ,1,c » " » ' " •  *>' t0“' 10 Valcmir. The employment o f Indian coni on the Indian
much hindered, hut the ha.% in some degree, rai iways ;s lar..,.|T increasing. (Sec A ppendix,

.'<vn remedied. . . .  , '
lio cuii.unnon i( Indian coal hv .iriiu cr i- , , , . , . c f).,■, »„ . . ,, * On flu whole, th<* information as to i»n

J1 lvt*l\ tn expand rn|!'.lly, lor, a- new -h-j act ate . .. . .. . f , * . l} ..
(mill, 1 vovi i„„  i, ,„adc draught in .he ........ . - lu'-n ' r ” nl for rt* a,n,,h,P 'in'' ,
•uch IS will admit ol its bring »,,d  more gene,ally; m0tiv * PurP«*‘*s " K i l l e d  from the \>rnv |Pal
and, m 1 mea-uie, thin will lend to the di-placement consumers is 1 orly aaiisfat loty and j  '>u-
of elblj ci.ial, ' r.tgmgr. It is evident, however, as f have

already pointed out, that bettor supervision 
11»' following i» marks a • lakrn from tin must be * • :  r i ; l in onh-i to set mo lor tin*1

rcporis ,d |nr omioIp.*- ..-iigiij*.rr, 0! tlm C. ylon purpose:! ti’o most suitable eO.it, and preno
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^;:c ' c r i r e  .ftikeii that it does not for any reason fall The workings arc on the bore! and pillar 
^ b S £ w  standard qualitv. It would probably be Pillars vary Iron, ia feet to 4° feet square and 40 feet 

worth while for the' colliery com panies to *  ho feet. In the shallow mines and thin scams
. wn . . .  . r f n r t h i K  (7 t0 8 feet) the former Slze ootains; in the thick

appoint a  special inspector in Calcutta fo rth  (from 12 t0 20 feet) the latter. Pillars are
purpose. worked in the 8-feet seam in the following manner:

....  . r p u - r r .  A  .1-feet chock is placed between each pillar in the
M e t h o d s  or M in  .  c., - > • • row 0f  pillars (generally six in nu rliev) that arc to

In 1900 there were 271 collieries working in con)c out. A  chock is also placed n fiontofeach
India, producing Vnore than 6,000,000 tons of pi]iar. The pillar is then attacked from the front
coal, valued at over 20,000,000 rupees. side. When pillars are taken out, the chocks are

N ative labour is universally employed and the withdrawn and the roof falls, 
co a l is generally cut by hand. In 1900 nearly “ The remarks on the Ranigauj coalfield given 
•90,000 people were employed in coal-m ining, the below apply in some measure to the Karharbari held,
average pay for underground work being about On sinking, coal cutting, the miner s love of holiday,
7,  runeeS a  week. Modern m achinery for lighting of mines, &C-, the description in one case is
haulas'e is b rine gradually introduced into the a description in the other. Payments in this coalfield
B engal mines and the ’“ g i n ”  and bucket are weekly on Sunday mornings the miners rearin g
B engal mim , 0 from the pav offices to the Fast Indian Railway
worked by women is loss commonly seen. J d ; w >s establi9hed .0 attract lotal labour,

The mines are owned partly by jo in t stock and whicb tas dont. s0. The labourers consist or low
com panies, private individuals, and the -date, . j f ussujmans ami Hindus, as also aborigines— 
generally through the railw ay companies- Sonthals and Kol-. There are some Bauris, brought

Indian coal a t the pit’ s  mouth is probably p ™ , Ranigauj to teat■ h the local men h6w to out corf,
lower in price than in any other country, often The local „ en however, cut coal better, as they have
reaching 2 rupees a ton. The local wholesale discarded the Bauri mb:!, 1-ocal labour is more tract­
selling price of Bengal coal was, in 1900,4s. 5d .a able, and the Bauris arc not in such requiait
ton, a s  aga in st 4s. 2d. in the previous year. The formerly. .
wholesale price for imported coal in Calcutta “ Drainage is effectively rarried out U l.m g'v 
averaged  42s. id . per ton. The export duty special and lifting and forcing pumps, " 01 ' 1
on British coal will no doubt tend still further bob-levers from horizontal e igines. The m:v, >»>ei>
to stimulate the coal industry of India, and to | is of good type, « d  »-» h“ !in« «  a° ne '•

reduce still further the imports o f British coal }s a,u.mi,.d to in the deep mines,

. . . .  „ , , , , mainly by fortunes or stenmjet-.
I lie following accounts of the mode of work- mincrs Kve in small villages, aggregations ol

in g  in the mines (taken chiefly from the huts of mud walls of brir-Us set in mud with thatched
41 Im perial Institute H andbook,”  1893) will be Qr r00f, The hut consists of one room, son)?-
o f int' eesl. tjmes (w0t offrom „• X O' to 10 X to' ill s if . Those

In the Bengal fields the Bengal Coal Com- better 0fl have cowsheds and *wn.irie»; these two
p.'tny reported th a t- -  , ,alter with the dwelling forming three sides of a

“  The labour is always causing trouble. There are I quadrangle. The larger proportion ot die la kv.h , 
far too few miners, and there is far too much inde- cultivate during the i.iinv sea on, an v ^
pendence. The average miner never attempts to earn > collieries only in die cold .-cason, say, Imm cto c 
more than a day s wage, although the people might , June, bonu1 of the labourers have sell ei < mwi lo 
work themselves up into a position of comparative J coal-outtinp as a t.i ing, am i\c*< VOI‘ 1 ms an \, 
comfort if they would try to. The hulk of the labour 1 always excepting Monday. which is invariably a 
consists of Bauris and Sonthals. j holiday.

“ Karharbari coalfield is mainly worked by three ‘ “ foal-cutting is p id ha b> ccnttnct at «• much «
companies - the Raniganj Coal Association, the | fraip or bucket. These au “ f v*ro#s tltt . u. 
Bengal Coal Company, and the East Indian Rail- price generally amounted* from J to anna.- pet ton 
way. The system heie is similar to that obtaining | for large, and 1 - t >, 31,11 1 P '1 tl j1 01 sm‘' 0011 ’ 
all over Bengal. The working hours are from b a.m. j All other work, as stone-cutting, smkni ■, rail- inng 
1“  b p.m., and, perhaps, later when extra work is Src-, is ])ahl foi 1 d.nlv vva.,,.- .
-,a m ,l. Only four days a week real work is done. ' “  The coal is hand-picked into lour kind-. Me am
• cl the can ■ juunce is that collieries mud have a in; | is larger than " I. m la nih'M huger t inn 1 '

giHtaltn- number ofwfjrl :nc> ou*‘ cnbc» umithy down to |-m.h tube, ftiu a >ui C
put in Kngl.mil w, uld warrant. All the miner’s than tjint i- culled ‘'kick or dust. I hi I11' *>r
family Work with him, <-.iviyin,: «i naming his coni. 1 screening is dfim hv "inti.u-t. and loi rabble and
Pick ot tsaglish lBn, ... are now universal. smithy the cooltw. gd. '.Iron! | ; i v  pci Ion. alack
<hc CT-vhai and . arglc pick having been mV.. I. 1 i. not paid for. leading it d“ H. hv hand info 'he
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V^^ritii eri^yisyagons. A t the mines tipplers are used for west of the Baiakar, the enormous th ic k n N r ,  T
'' discharging the coal from underground trams into upwards of 80 feet has been found,

the wagons that run into the narrow-gauge tram- ‘ The mine is laid out underground on the same- 
ways.”  plan throughout the district. This plan has beets

" I n  a paper read before the North of England stereotyped all over the field, and is adopted without
In-tiicte of Mining and Mechanical Engineers, in reference to its suitability to the different conditions
1880, Dr. Saise said with reference to mining labour obtaining in the various seams worked. Indeed it
at the Karharbari coalfield' ‘ The men are not has been adopted apparently more with reference to
perfectly weaned from their ordinary caste pursuits. the prejudices o f the native miner than from eco-
The hold on them is not great, and any discontent is nomical considerations. Galleries are excavated to
followed by migration. They pick up their beds, the full height of the seam, 12 feet to 16 feet in
or rather the wives do, collect the cooking utensils, width, leaving square pillars of varying sizes to sup-
gird up their loins, and depart. Labour has been port the roof, many acres being thus often left on
attracted to settle in the immediate vicinity by allot- pillars. The native coolie insists (and he has his own
ment of land at nominal rents on the understanding way very much in this coalfield) on commencing
that, when cultivation is over, they shall work in the operations at the roof, and working downwards unti
mines. The rainy season no sooner commences than the full height of the ieam has been excavae
llr  labour decreases. Men, women, and children go His chief and dearly-prized weapon is a ‘ sab 1 ° r
away to cultivate their own plots, or the plots of those crowbar, with a sharp point at one end. V) ith t
to whom they are indebted, and the output drops. he smashes the coal, standing always when at wot -
from  the beginning of July until November the He never groves beyond the first “  cleat.”  Gangs 0
cultivation, and then the religious festivals, keep the four to five men occupy each gallery. They are palL
output low. From November to June following most by the bucket or tram of steam coal or small delivere
of the coal is raised. Cheap rice makes labour scarce, at the pit bottom. I f  any timber has to be set up
as a native will not work if he has enough to eat in a working place a man of the carpenter class
without it. Scarcity fills the mines to overflowing. (Chutar), who is paid a daily wage, must be sent fox
Still the general state is 11 want of labour.”  It will the purpose.
probably take many years to train up a set of miners ‘ Women and children work underground, and are 
who will follow nothing else but mining as a pro- principally employed in carrying the small coal and
Cession.”  dust. They are also paid by the tram or bucket.

“ The following notes on the Raniganj coal- The women often take their babies, two and three
field are by Mr. T. H. Ward months old, down the mine, taking with them also rs

■ The Chord line of the East Indian Railway passes small cot on which the child sleeps or plays while it.
S' ross this coalfield, and the collieries are clustered parents are at work.
on either side and along the Bamkar branch sidings ‘ Access to the mines is very generally by inclines
and hr.-mche:;, up to six miles in length, built by opening to the surface.
private enterprise, connect most of the collieries ‘ In the eastern pait of the district the seams are
to the main line. Here winding engines, wire-rope for the most part flat, in the central and western parts
guides and tipplers, and the regular paraphernalia ot the strata ale often steep (the general dip being
an English colliery <re fas: supplanting the primitive southerly), and intrusions (dykes) of trap rock be-
“ gin”  and bucket of a few years ago. These gins come more frequent. The deepest shafts arc about
were 'iiiiii some art- still) turned by women, 25 to 30 250 feet, the largest part of the coal yet won being
being employed on each gin. They kept time to a from much less depths. Some fire damp has been
monotonous < bant, which they sang as they tramped met with in the western pnrt of the district. Chanch
round and round. colliery (west of the Barikar) belonging to the Beogu

•The sinking in the distnrt is easy, through soft Coal Company was abandoned some years ago a lei
sandstones, no brickwork being required to protect an explosion in which several men were burnt, • ° 'ne
the ■ iilv . Heavy water is sometimes met vvitb. of whom died. A t Snnctoria. also belonging to the

The ro.il in the ea.t of the field is very strong and Bengal Coal Company, some men were burnt in lo»3-
non raking. The sandstone roof is aLo very strong, ‘ The quuttics at Kum.ndhubi and Laikdci nive 
and comes right down into the coal, {'radically no aheady been mentioned. Thousands of tons o c
limber i. o qniicd In working tin- coal in the manner have been won from the outcrops merely » /  " L 
m-a-rilicd nel w. 'r  the 1 ,tof tie field at Sanrtona, magninccnt seams, and thousands of tons remain . ■ "
I,,I in-'uicu, the coal i not mi strong, though the to be worked without indenting on their resources at
roof i cveiywheiu the same. From Reltooi neat any greater depth.
sitaiamimrc. vvesi wards., th- scams vu-rlted sic- ill ' The “  Bauri ”  ix the pi incipal caste which supplies 
. nkiii ro.ds. coal-cutter for the district. In some respects the

' Vfic scam: wo,Imd are wld.im lev, lla.11 10 feet, Kauri colliers - haracteriatic* ate amusing like those ot
M-t 1; 1; 1'■ 1111.■  ■ i 1 'nr*lr Id i.'Ct 111 ihiiltncss. In the hi: Western prototype. H - is very find of getting
Rstikar Coal Company's Kumsrdhuln colliery and druoki etpeol»fly at week end*, tyid is very dlrinolln 
the Hongal Cml G.ni|,imyV Lallokc lllery on the | lo go to work on Mondays. For the rent he is K‘" r

■ e°!^\
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V A  ^ S ^ A e y a n d  improvident. It is a difficult matter to that it has to be nicked and undercut, an.iTjjH  J  
him, although he is always paid a “ ticca”  blasted down. The pillars are worked by splitting

'̂''■ '-’(eentract) rate for his work and could easily increase each from one headway to another, and then takin,T
his earnings to do more than will, with his wife's the far end oil'in slice. Thereof coal comes with it.
contributions, keep the household in rice and himself 4 The colliery consists of six pits, varying in depth
in drink for the day. The nearly universal and very from 100 to 250 feet. A ll the pits .n o supplied with 
bad custom in this district is to pay each evening for sidings, and connected with the Ward ha State 
the work done during the day. The collier or cooly Railway by a branch line. Only wo <uris of cn.d
has often to wait about until ” or 9 for his money. arc vended, large coming over a reen with bars
He then goes cheerfully home, and remains up half spaced 1 inch apart,[and small coal passipg through
the night drinking and singing with his companions the screen. It is very superficially screened by
(he is very social in his habits), incomprehensibly women. A ll the coal is got by contract, from the
Lappv with his tuneless tom-tom. In. the morning hewing to the final loading into tiucks. Three or four
he trudges back, very often 7 or 8 miles (a distance of contractors arc employed, who provide all the lei cur
•course travelled twice a day), to work, and is down in and oil, but who are provided with all tools, gun-
the pit at <) or 10 a.rn. A ll day, in the intervals of powder, shot and shot-firers.
work, he sucks the comforting hubble-bubble (hookah). ‘ The labourers are principally drawn from the

‘ The light which the collier carries with him is North-West Provinces, and are not very plentiful,
•exceedingly primitive. He gets an allowance of oil These men are allowed a chahooira within the
in proportion to the number of trams of coal he cuts. boundaries of ibe colliery properly, for which they are
Every morning he draws at the godown sufficient for charged a ground rent of 3 or 4 annas pei month,
his requirements during the day, arid an allowance of They also have to pay 1 anna a month j r head
cotton thread or old rags to serve for wick. This oil of cattle.
lie burns in a “ chiragh”  or small piece of stone ‘ At Singareni (Hyderabad), the general system of 
hollowed out into the shape of a boat (a piece of tile working and the tools used are the same as in
from the roof of Iris house is often substituted). In England, slight variations being allowed to suit the
this he places a small quantity of oil and a portion of people. Part of the coal is got by contract, and part
wick. Any oil he can save from his allowance is his by sirkary labour. Underground labour has been
perquisite, and he can cany it home. Mohawa and organised under a system of eight-hour shift-. surface
castor-oil are the chief oils used. Some of the mines coolies and machines working ten hours per dav. 'J he
are lighted by kerosine burnt in small tin lamps rates of wages vary from about 5 anna.- per day iiw
holding about two ounces, w ith small circular wicks. ordinary labour to i 2 annas as earned by eoal-cnl

, The native does not like this plan so well, as he cannot on piece-work. Machine- aveiage above f >
wse it to rub on his body or to season his food, a while superior men earn considerably more.
(purpose for which moMwa oil is used. ‘ hemalc labour is paid from 3 annas foi „-ur face,

• The ventilation of the underground workings aird 3 J  annas for underground work. Local *Iehi»a
receives very little attention, and in most collieries none labour of the loner class is Lilly pbmtlul. I he
at all. The great freedom from fire damp and the superior work is done by Mohammedans 01 IlvJiiakud,
lofty scams exploited have kept this question in the or Hindustan men imported.
background. The ignorant native has not yet ‘ At the Mohpani collieries a similar system is 
recognised tliat his health and longevity are in ques- I worked. The difficulties met w ith in the.-e inine>, 
lion, and he ha besides helped much to prevent owing to the faulted and disturbed nature (-1 siiat.i,
ventilation becoming a necessity by the w--nderful are probably unequalled in India,
power of endurance he has shown. This power of ‘ Labour was one of the greatest difficulties, and 
cudurahee enables him to work for hours at the progress was, and is, often impeded on this account.
bottom of a sinking shaft with water pouring over his ‘ However, a great many miners who lnid been
waked body, or to work all daylong and day after day gradually collected, and trained in the u ines, li\ in
■in driving a “ rise”  gallery, pci haps hundreds of feet the immediate district, and a certain mmum ot kiln air
•from any current, in an atmosphere which is fee (id can be imported from other districts win. 111 lie dm ami
.and laden vilh steam. This 16 A blot Oft ’ ll t mining for railway and h.irve-l works <lo me interfere,
o f the district, and ought to be speedily removed ” ‘ Coal hewers work o to 8 hour- for a shift or

‘ At Warorn, Central Provinces where ico,000 tpns work, and earn about b rupees to 1.: rupees pei
pci annum are wound bydiieetaclingenginesoutoflwo mensem.
shafts 200 feet deep, the a item nearly approaches the ' M- chanics, engmemen, See., Work H to in limn.
I nidi h. No women work underground, and work p r day, and earn wagl.» from 8 rupees* to 20 lupues
1* con-limi from Monday m ming l"  Saturday night. per mensem a* cording to theii craft.
din.- \.nrk time is divided into three shifts of 8 hours ‘ Coolies, & 1., work 8 to 10 Iiouih per day, und
c-ach. The seams, which vary Irom 8 to 1 :■ feet, are earn 5 rupees to 8 iupec.- per mensem.''
worked thus : Galleries or board and headways me
driven »2 ft. t wide, b feet in height, leaving the rn.-f A  M in<> A  .t l ^ n l . t t i n ^  tin < o m lit io n s  o f
.■ ,-d and pillar ,j . u ■l, { . J he coal is -o hard la b o u r  in th e  In d ia n  m in u s  bun iv t oiitlv l/m i4im.
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X ^ J s ^ a t s  provisions are not viewed altogether T r a n s p o r t . — R a il w a y  an d  D o i k ' - ^  
^UXy.'itgfidvour by the owners and capitalists. One COMMUNICATION.

of its provisions is to require that a ll mine The question o f further ra ilw ay  com m utuca- 
m anagers should hold certificates th at-th ey  tion with the various coalfields has been 
possess certain qualifications. T h is is an ex- alluded to.
cellent stipulation, which no one who has the It  is obvious that the successful extension of 
interests of coal-m ining in India  at heart could ' the coal industry in India must depbnd very 
possibly object to on general grounds. It is, la rge ly  upon the facilities afforded for ra ilw ay
how ever, a lleged  that no facilities are provided communication with the coalfields and with the
in India by m eans of a  properly established docks, and also  on the dock arrangem ents foi
m ining school or otherwise to enable men to ' unloading and shipping.
acquire the necessary qualifications, an d  the In the case  of a  rapidly grow ing industry,, 
result is that a  new burden will be im posed on care  and discrim ination are required in plan-
the industry b y reason of men having to be rung railw ay and dock extensions, so that
brought from abroad to act as m anagers at they will be sufficient to meet grow ing require-
lughcr w ages than would be paid  to properly [ ments for m any years in advance, and at the 
qualified local men. I do not feel com petent j sam e time be readily susceptible o f furthci 
to say how far these objections m ay hold, but extension at any time in the future.
I am  confident that g re a t good w-ould result 1 The Bengal fields being the most imporiant 
from the establishm ent in In d ia  o f a  Govern- I at present, have naturally taken the first p lace  
ment School of M ines and M etallurgy, in \ in the consideration of these questions, 
which those who intend to en gage  in m ining j The present dock arrangem ents at C alcutta 
and m etallurgical industries could receive are, in the opinion of those connected with the 
a  thoroughly practica l and efficient train- industry, altogether insufficient to meet the 
m g in modern and scientific methods, not 1 present requirem ents, principally with respect 
only in engineering and m ining, but also in to railw ay communication and provisions for 
physics and chem istry in their applications to unloading. 1 need not fully discuss these ques- 
mcinlUirgy. tions here, a s  schem es both for additional rail-

The introduction o f m echanical coal-cutting w ay and dock accom m odation and unloading 
m achinery, which h as been alread y tried in a  appliances have been now sanctioned by the 
few of the Bengal m ines, is no doubt the true Government, and will, it is hoped, prove to bo  
rem edy for m any of the difficulties which arise satisfactory to those who look forward, in my 
from the employment of native labour for cutting opinion correctly, to a considerable increase in
by hand. B y  th is m eans, too, a  greater out- the output of the Bengal mines in the immediate

put would be secured, whilst the w aste arisin g  j future.
from th. production o f slack  would be la rge ly  ! There is another matter intim ately connected 
avoided. ! with the question of railw ay accom m odation to

Cutting by the com pressed air system has which I must m ake some allusion. 1 refer 
thc advantage of assisting  in the ventilation of to the difficulties which have arisen chiefly 1 1  
thr mine, a  1 • nsideration of importance, but : Bengal between the railw ay com panies and 
electrically driven cutting m achinery is  now , the colliery com panies.
being adopted in other countries, especially Grave com plaints have been m ade, which
in the United States, where the cost of have now reached the public press, as  to the
coal at the pit’ s mouth has been so re- inadequate traffic arrangem ents of the hast
duced ir, recenty ears that it is now nearly , Indian R a ilw ay , which itself works collieries r> 
one-half o f that in England (10s. g jd .) , and the Bengal fields, and of the dam age done 
is nol far remov. J  fioip the average price to the coal industry by insufficient wagon 
in India. ‘ ! supply and delays in trallie and high rates

Ventilation o f the mini."; is a  subject which o f transport, 
ought to receive greater attention in the future, A s this subject is one wliii h must necessai y 
whether the native m indifferent to it nr n o t : ! be o f vital importance to the development of 
and where fire-damp occurs, a s  in some oi the ! the coal industry in Bengal, and belongs 1 a  
Bengal mine::, further precuuiinns will have to c lass o f problems in the solution of which 
hr observed with reference to the use of nnl ed Gov< m nieut ought to la: able to successfully
light., ami tin lighting of fires. M any o f the intervene, I have considered it desirable ' >
Indian ri.hum tin Uuuuely are nearly tree fn 1.1 obtain the lews of the Bengal ce l;’ ■ 
fire-damp. • com panies, as- represented by the Indian
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\ W iU jM g  Association in Calcutta, on the one the general interest of Indian commerce do its best 

HaHd/ and of the officials of the E ast to remove. Seeing that ail Indian railways are prac-
Indian R a ilw ay  Company, on the other. The tically owned by the State, the determination of the
fo llow in '' is an extract from a letter, dated rates to be charged really rests with the Government,
Decem ber, too l, addressed to me by the Com- and onI>’ v.«h the railway administrations.
mitt. of the Indian M ining A ssociation, in , “ The tnrd P ™ ’,1 sPeclfied a*>v* "  de£*  wi">

L r ■ r ■ . the annual report already mentioned. At pp. in: to
response to my request for information as to „ . , , * 1 3 ,I ' t j  i 129 tlierc are a number ol papers re' tmg to the
any difficulties winch, in their opinion, at proposeJ institution Qf mochani,...
present hinder the natural growth of the appliances at the Calcutta docks. Up to the pn wnt’|
ind ustry : time all steamers, whether carrying coal or other’

“ The committee of the Indian Mining Association] cargo, have been loaded entirely by hand labour, 
arc of opinion—as, indeed, are all concerned with' Indian unskilled labourers are erratic and whimsical,
Indian coal—that the transport and distribution and the difficulty of providing an adequate labour
facilities at present provided are distinctly unsatis- force whenever it maybe needed is. ami has always
factory. The chief defects may be roughly classified been, of a serious character. Not only, there lore,
under three heads: — (i) a serious and constant have Indian coal shippers had to contend against the
deficiency of rolling stock on the principal coal- inevitable slowness of hand-loading, and the loss by
carrying railway—the East Indian; (2) heavy railway breakage which it entails, but they have likewise
freight charges; and (3) inadequate and inefficient constantly had to face the possibility of a sudden .sud
lotdhm facilities in Calcutta—the port of shipment. J  complete disorganisation of th’e labour staiT.J Von

y or particulars of the first named of these diffil will understand from the report that experimental
culties the committcee would refer you to the • measures having for their ultimate object t .c tei- 
accompanying copy of a memorial which was recently ruination of this state of affairs aic nov. being put mhi

, H ied’ to IL K . ‘ he Viceroy by this Association. operation. But, in addition to the provision of ade-
Furtfier information will be found on pages 86 to 114  qua* mechanical loading appliances, many further
of the last annual report of the committee. The facts improvements in the terminal facilities at the port
are fully set forth in these documents ; and the views will be required if the coal trade 1- to be properly
<ff the Association as to the improvements required are encouraged and developed. For the nature of these
stated in them. It, therefore, only remains for the I  would refer you to pp. IS* to <>< ‘ f>« " P " ‘
committee to add that in their opinion it is the above mentioned, where you w ,11 find a rer ..n t... n,~
urgent duty of the Government of India to adopt eudencc given in December last bj • > • <

' , 1 * 1  , nprlv to rnuin of this Association before a commission of enquir) intosuch measures as are calculated properly to equip , ,  T  t .»
Indian coal-carrying railways with adequate trans- the affairs of the Calcutta 1 ort Trust,

port facilities. There can be no question that such H avin g  regard to the statements made in 
measures would te,id more materially tn assist m the ■  ' th,. E a st In d ia „  Railway
development of the coal resources of India than any 0 ,  airman at that
other action which might be taken by the adminis- Company, [ h t S . .
(ration In this connection it may also be mentioned Company, General • H iai 1 1-11 11 • ’

‘ that the system of weighing in force on the Fast make any observations with rol-renee to the 
Indian Railway is defective from the point of view of statements which might seem to him desirable,
coalownevs. The subject is dealt with at p. 30 of the H e has been good enough to send me the
annual report referred to. 1 following important letter, dated 14U1 Jan u ary,

“  The second difficulty stated above raises the com- 1002 ; -- 
plicated question of railway rates. In India, such
rat,,, cannot fall below or rise above certain “  Your letter of the 9th inst. invites me, to offer 
minima and maxima rates which have been deter- my criticisms on a letter of the Indian -Mining
11; ,,, 1,., statute. Ill the case of coal the Association, of which you semi me a copy. Thu
maximum rite is 1 -3rd of a pie per mitnnd per mile, letter, written in teply to enquiries made by you as to
ami the minimum i-toth of a pie per maund per the efficiency of the facilities now provided for the
mile. I wcn if the Indian coal carrying lines levied transport and distribution of coal in India, Supplies,
It eight Jit the basis of the minimum rate, their in some detail, a slat , mem ol the reasons of the
eti:ixgrwould the committee believe, Pe in esc' -- Association lot considering those facilities o, be
” <■ tiers,, ru'mp In other great coal-prodeeing conn- distinctly unsntisfitctmy. This opinion manifestly
l" u, h as America. But at present the minimum only applies to the collienc. m i'.cng.d d which

i.d* it pi tically never reached .n  Indian 1.always. alone this Association is in a position to speak with
I I eight charge ate, in consequence, so high that in any authority, though nc doubt llicv me hy tur the
the opinion ol ih, committee, they act as a decided ! most important. ,. The defects that, in the opinion 
hindrance to the development of (It • • .aliit ia of ■>( tin \ -s-viation. now exist arc > I ts-e.l mid-", three
Indtn. This, difficullv, thorefore. like that rotating to heads:-
tolling stock, is one which die Government should in “  (i). A  serious rind cutwUnt d c fic ic Jw < J|^ IJ|^ J
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the principal coal-carrying railway—the slackness, it would evidently not be possible to
(2). Heavy railway freight charges. sudden exceptional demands without having a 

(3;. Inadequate and inefficient loading facilities in wagon stock greatly in excess of the or 
Calcutta—the port of shipment. requirements of the traffic, and there w ,  ̂ ^  ^

“  As to the first cause of complaint, it has no doubt be unavoidable difficulty in adjusting the supp y ^
to some extent been justified. But the deficiency of to meet all demands without inennang a wa ^
rolling slock, so far as it has from time to time really outlay. No. doubt a proper nnigin in cxce ^
existed, has been due to the material difficulties of average should be maintained, but with a M  ^
the railway in obtaining the wagons that were re- expanding traffic, such as that indicate ?  ^
ouired ; difficulties arising partly from the delay that [ figures given, this is not easily delcm me ,
unavoidably takes place in the construction of the particularly under tiie conditions above referret
wagons, the materials for which have to be obtained which the management of the railway is ^
in England, but largely from the delay of the Govern- I  do not believe that there is any railway m ^
mvnt in giving their sanction to the expenditure that woild on which, from causes such as ' j^ake
would be involved, and providing the necessary funds customers do not, at . some time or othoi,
of meeting the expenditure, in both of which respects complaints of the unsatisfactory manner m
the Hast Indian Railway Company is wholly depen- their requirements are met. .th a t
dent on the action of the Government. “ A s to the system of weighing, I am aware

.. in illustration of this, I may state that the questions have arisen, and differences of opinion m •
Directors of this Company, having been informed in held, but this is a matter that obviously must be c t
May last by the head of the chief coal exporting firm to be settled locally. . .
hr Calcutta that they were suffering from the want “ I am, of course, not surprised at the ^
tJf supply o f wagons, immediately in - , expressed as to the coal rates being excessive. u
strutted the Company’s agent in Calcutta to apply have not any doubt that they are in fact exlruntji' 
f..r sanction for the provision of 1,000 more wagons. low, Ihe average charge per ton-mile being t:l

. ion no reply whatever ha, even yet less than l-ioths of a penny, which is about *"3r
been giv o, after an interval of eight months, though the ordinary Engli-h rale according to ilw .
the Board have reported the ‘ ircumstances to the I  am far from saying that it might not be po < ‘ 1
w.a.rct.rry of State. Much the same state of things make some further concession to the colliery ' *
has existed for the last three or four years. by equalising the rates so as to make them sonlr"

“ The pressure that has been put on the carrying less sharply dependent on the mileage, t te n
powers of the hast Indian Railway by the rapid charges for transport in the case ot » h
expansion of the coni traffic will be better appreciated sort not being so immediately <. e erm 
front the following figures, showing the whole weight distance carried, as in some others. ^
of c ,al dealt with year by year since .895 : -  point on which I am not at present prepared to

say more than that it has been under the considera 
... ! lion of the Board for some time past.

* i “  It is quite erroneous to say that the coal rat s
lSV,5 .......................................  2i92f,»33°  | are fixed by statute. The rates per maund per mile
1896  ...................................  3,279.7,79 on the East IndiajQi Railway are between i -lOtU and
18 97  .......................................  3,751,591 1 ij-iqtlvs of a pie, the maximum, therefore, being less

..................  4,210,956 1 than that stated by the Association, 'l’he average
, * ..................  ’ ' rate on the blast Indian Railway for the last ha |-

1 ,)l* .................. ....................  4 ’il l ’ year was -13 of a pic per maund per mile, nhic 1 is
19° ° ....................................... 5,182,801 eqAai to 3*52 pies per ton mile, the nawt
uy r .first half of: ............... 2,874,097 | to the Ion, and 1 pic being the 12th part of jn  1 h

1 which again, at the present rate of exchange, is jast
“  This shows that at present the traffic in the equivalent to one penny. .

V V i . lnudlv less than that of the whole year ix “  From a report drawn up in July j:v'1 " *‘u
y . ,ry u^0t ; officer of the railway branch of the Indian a ' u-

I »mi.,jr 11,jH InUMi.d the wagon stock, exclusive Work Department, who visited the l ’ml‘-d Slates
o» brake vails and other vehicles for spen'al purposes, with the -peml object of inquiring iut0
I, ,. i, .(.n i„(;rc;v t.,1 front 9,46^ to 14,750, will) a method?.; of railway management, it appc\.i > 1*1.1.

, .<• yjif.n.'in.r ;..hlil»Ha *0 locom otive stock. T h is  th e . .a r e  few instances o f  rate- lower than those on

moreover, h it. tarn *s«u d p »m M  by ;r steady iitpreaw: the I ast Indian R ailw ay , to be found in a long list of
,t, l i f .  ,n w< r r.f 1 he enuiims and iin- capacity o f  the A in -tican  Ut» bu: the au-raj-cappc; • to be light >y
a .9: II , wliioh i thu i b o c.n .e  u >0 efl'ectirr hy A, . ,.l ao i • • ’ Indian K a ilw av . 'Without *
„>mmliin:.j him 50 per -cu t. , more - >m, etc uu.wii dgo Ol tlio cireamstamros

»«A\ nli a hmnrn • . Ii|*c the goml. IroOia m a tuiKv.it 4cp *n » c  line* it ia not •c i*y ,;how ever, to an : *  -
ttm. • ,,i i ||lU;. . ,i.i j. ( hara • r, . ial in which lii ' u1 v. ry emu ’usivt jii'h 'rnc fi m  this. point, invoh -• 1
*,11' fa  lime. >»| g» ..i‘ Iim iure and ; .r: . a r Img Joe: ..-qu .tmvj'.n on aeeoimt. frf. dilkyymc W 1 tty
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X ^ s y s gbrf of weights and currencies of the two j m anufacture of briquettes and patent hie) a 

countries. j plan which m ight be more widely followed
“  How the Association, in the face of the great ex- Another much more important purposi -

pansion of the trade during the last few years, shown which sm a|j oo2j couM pro|r iMv bl. ,..J(  ;'n H)e 
by the figures that have been already given, can venture future is in manufacturinfi. thc par. jcular form
to say that these rates act as a decided hindrance to i _c ft _  . 1t, _ >> , - ,;  , , f  ., i r i , T .. . . of producer or water ‘gas , known as Motor)the development of the coalfields of India, is truly r ., r , .

. . .  1 . . . ,  . , • g as, for the manufacture o rw h in . ;i com panyastonishing, anti the more so, considering that the 1 . , . . , .
market value of the shares of the collieiy companies, Wlth lar- e c a P“ al hns ,v ‘ <*> ^
is what was pointed out by me at the last half-yea.ly ' ‘am entary powers to supply certain districts in 
meeting of this Company. J now repeat the figures | the midland counties ot I'.nglnnd with the g a s  
I  then gave— as a  source of power for heating; pfirposcsl

Paid up. Quotation. It is stated that the g as  is to be sold at about
Ks- Ks- 2d. per t,ooo feet. It is obvious that the*

Adjai ..................  too ..........  250-255 supply of cheap g as  to the large towns of India
Bengal ................... 1 ,0 0 0 ..........  3,150 | would considerably promote iod.istrint enter-*
Ben gal-Nagpur . . . .  1 0 ..................  30J prise in India, whilst at the same time an
Bom .a ....................  100 ...............  1=5 important use would be found for sm all d a d ,

, ,nr, . . .  waste, dust, and the inferior varieties of Indian
coal which are at present unutilised.

l.quita e . . . .  ..........  2 2̂  I bituminous character of much of the
Katras Jheria . . . .  1 0 ................... 4° }  Indian coal W&uld seem to rcttclerft particAlarfy
New Bcerbhoom ..  1 0 0 ............ 179 suitable for the production 'Of beating' gas.
Reliance........... ioo ....................... 190 Experim ents recently made with Raniganj

« The observations of the Association to the effect Coal have Pr0ved that t!,ls is the casc ‘ 
that whatever difficulty there may be in the matter | the P ^ ess cons,sts ln act' “ ?  on th
of the coal rates, or thc Supply of rolling stock, really heated 44 slack with a supr: lmatf <1 mixt un­
rests with the Government, and only nominally with ° f  a ’ r aRd steam. whereby a g d j  is pro* 
the railway a Iminisiration, are perfectly true, and it duced contaitairtgf hydrogen (about 2 5 - i 1 ■
is not the latter that stand.i in the way of the removal cent.) and carbon nvnoxido yibuut j i ’ - i .s p*i'
of such difliculties, so far as they exist. cent.) and a smaller proportion of mnr?h gas,

“ The next point referred to in thc Association’s together with nitrogen and carbon d* xide. 
letter is the dealing with the shipment of coal for Sulphate of ammonia may bo r, covered ns a
export to Calcutta. With this the railway company by-product. A  ton of ordinary slack furnishes
has not been permitted to concern itself, but there about 140,000 cubic feet o f gfltS, and yields' oty
can I  think ho little doubt that it is at present, as ]arg e scale 90 lbs. of si immom.i-
dcscribed by the Association, inadequate and in- j Thg c;1|orif,c value of the g as  is stated to bo

, , . . , I about 84 per cent, of that of the slack  um\I.
■ J he development of the coal industry of Bengal | be used successfully f, ,r nearly ail

has always been held to be an object* of primary nn- I s  ® i* .
. - r ^  industrial heating purposes, for the m anuf.ioportance by the -Hoard of the East Indian Railway uiau"u > 1

Company, and, as I  have had occasion to say ehJ- 1 ture of bricks- . g lass and pottery.:,
where, it is largely to the efforts of this company that J in the production of steel by the op, n heard’ 
the coal trade is in its present nourishing condition. process, and in iorging, welding, and anneal

ing iron and steel. It would nisi, 1" welt 
I am glad  to learn that all these questions adapted frir general si, mi raislm; purposes m 

are en gaging  the serious attention of the Gov- India and lor use in gas-engines, 
eminent, of India, and that there is reason to '
hope that more than one o f the difficulties I ........ ..
■ ■ ■ .. . .  . , , CllNt l t'lilSO 1 11 IRKS.
re in  red to m ay be removed: !

In the present paper 1 have sought i, a uv 
attention in tMw t wintry to the wealth whit h 

t . 1 ir.isa rio N  oh \\ vsjt a- C o m  . -M .v s i 'h ac- India possesses in her coalM d r.. to the present 
J i  nr. ok P o w k r  G a s . position of Ihdian coal minim’-, .,i,<I t,, die

The disintegration of coal to which Several quality of the eoal mined in the tlUTen ht p ■ "
Indian varied, (lre peculiarly liable involves a vin- well a s  to til. conditions underv liieh 
.0riot! wa •, and pi,- an ts p: -.a which mining is r.a iA id  d r, and to >h • import -are ot

mi far has not been .1 v, !. S, me ot rid Government givine e .u d n l and •-vinp.-m- 'tie
triable coal and slack h;-* b*. ..n miUsud in tl.o i/onsuicratidri iotm* dCvcfopHu nt o f an im.luvtvy,

' ■ r
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Xx^ l2 ie & ly  out of its infancy, upon which the future considerable call on the coal resources of 
industrial prosperty o f In d ia  so la rg e ly  India  through the industrial utilisation o f the 
rests. g reat m ineral w ealth  o f the country, w 1,c^

I  have drawn attention to the im portance o f only aw aits an am ple supply o f g'00“  
railw ay com munication being opened up with cheap fuel. A s  I  have a lread y  P °*n*:c . _
the undeveloped coalfields of W estern B en gal, by the establishm ent in India  o f a  com pre ' 
the Central Provinces, and C entral Ind ia , and sive Governm ent School o f M ines and o 
to the great advan tage it would be to M ad ras lu rgy, perhaps as an extension o f the Pre* 
and Southern India , where coal is  scarce or school at Sibpur, a  considerable impetus w ^  
non-existent, i f  com m unications were provided be given to the developm ent of the "  
between this region and the coalfields o f resources o f India . I trust th at the ov 
W estern B en g a l and the Central Provinces. ment o f In d ia  m ay g ive careful consideia 1 
A  g lance a t  the sketch m ap w ill show how la rg e  to th is suggestion . ... jicate
;,n a rea , especially  that ly in g  between Central I am g la d  to learn that an E n g lish  sy-"
India and B en gal, is a t  present without rail- is now tak in g  steps to establish  iron »  
w ay  communication with the nearest supplies and steel m anufacture on modern met 10 
of coal. B engal, and I  do not doubt th at their (Cr

I have alluded to the desirability o f further will be followed in other p laces as  a 
information being obtained by Government knowledge is ga in ed  of the quality of t e 
w ith reference to  the am ount and quality o f and iron ore o f other districts. V ario u s
coal in several regions, especially  in W estern lu rgical operations, including that of C°P 1̂ J
In d ia  and in A ssam , with the view of opening brickm aking, earthenware, and Pottcr^ de. 
up railw ay com m unication with those fields in g la ss  m anufacture, a ll seem to be h t }
wbii h good and workable coal is proved to velopm ents in the industrial arts of In ia■ ‘
ex iat. soon a s  an abundant supply of cheap coal ms

l have also pointed out the im portance o f been rendered accessible to the whole country •
greater care being taken by the collieries to A t the sam e time textile industries cannot aa 
secure uniformity in the quality o f Indian to undergo considerable extension and ta m 
coal. W ith reference to th is, as  w ell as  to new directions. oj[1
other difficulties, the question suggests itself 1 trust that the importance of t i e * 
as  to whether an am algam ation o f the resources to our Indian Em pire will ju s  i J 
numerous ..mail coal com panies (which number ext. nt to which I have trespassed on your ime 
more than 200 in B en g a l alone) would not in g iv in g  a general sketch of the pres, n . 
be desirable, and be for the benefit of the future of the Indian coal industry in its pnncipa 
coal industry as a  whole. bearings. Although the utilisation of water

T he employment of native labour is certain power in certain districts o f India tor
to raise a  number o f important and delicate supply of electricity is likely to be accom-
econnmic questions, which will require the plished in the near future, for m any years
greatest care in handling. The future come coal will remain the principal source or

success of coal-m ining in India depends energy.
t ii id ly  mi native labour i c in g organised with In conclusion I must tender m y thanks ■ 
foresight ami consideration, due regard  being those to whom I am indebted for niuc h u  u | >- 
had to the general welfare o f the c lass  upon information and assistance ; to past ant
whose employment, for the present at any officers of the G eological Survey ot 1°  1,1 <  ̂
rate the vital feature of tiheap production the Steam ship and R ailw ay Com panies; 0 K

Indian Colliery C om panies; to the Indian

N ext in importance arc  the questions 1 have M ining A ssociation ; to Sir R iche, d >ti.-. cy 
alia ady Imiclied upon, of l .iilwav rates, trails- and tin: E ast Indian R a ilw ay  C om p an y, I”  go • 
pori fa rilili.-  , ami o.U-cjuai. dock accom m oda- Gardiner, R .K .,  Chairm an ‘<1 the 
ti„n . ..II m which are no v receiving con- R a ilw ay  C om p any; to Sir Edward Noe 
sid. iation from Government. W alker, K .C .M .G ., lately Colonial Secretary

I have taken die view that over and above of ( eyion, who lias procured for me mu. h
tl„. in, it-.i ill;, del.I..ml for Indian coal for useful information respecting the employment

Hn-iliip an.T ............... purpexes, including ot Indian coal in that co lo n y ; and to my
it* grow ing export trad# in this connection, assistant M r. G. S . B lake, A .R .S .M ., p an e  ,‘ - 
auti ap art Irom its increased use for domestic larly for the ass isu n co  Ur lias given me m pre*
purple,ei. then must be ill the near future a paring the illustrations to this papor.
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A P P E N D I X .

T A B L E  I.—Quan tity  in  Tons of Coal Produced . iv  each P rovince;

iSq*. 1896. 1897, ' 3898. J859. 1900,

Burma...............................................>7,289 22,993 H ,472 6,975 8,105 10,228
A s s a m .., ................................................. >72.71" >77,259 i 85,533 200,329 225,623 2)6,736
Bengal ................................................... 2,716,155 3,037,920 3,142,497 3,622,090 4,035,265 4,978,492
North-West Provinces and Oudli . . . .  — 1,000 __ __ _

Rajputana ..............................................  — — — 511 4,249 9,240
Central India........................................... 118,479 115,386 124,778 134,726 164,569 1 164,489
Puniab ................................................... 72,493 79.o i7 92,792 85,862 81,835 I 74,083
Baluchistan..............................................  25,458 26,257 12,043 13,372 15,822 ' 23,281
Central Provinces..................................  ' 122,776 141,185 131,629 149,709' 156,576 172,842
Hyderabad—Nfczam s Territory..........  292,915 262,681 365,550 394,622 | 401,216 469291
-Madras ' ................................................... 1,737 — __ __ — —

Potal ....................................... 3,540,019 3,863,698 4,066,294 | 4,608,196 5,093,260 j 6,118,692

T A B L E  I I .—Output for 1900 of Coal in B ritish  and Colonial Co alfields.

- l'ons.
United K in g d o m .................................................................................................... 225,181,300
India . .  . .  . .  . .  . .  , .  .. . .  .. 6,118,692
New South Wales . 0 . „ , .  .. • ................................................... 5,507,497
Canada ................................................................................................................ 5.3.52,107
New Zealand . . , .  ># . .  . . .. . .  . 1
Queensland . . ,. # , . .  . .  . . . .  . . 497,132
Victoria . .  . ,  _  .. .. . , . .  211,596
West Australia . .  # . .  . .  .. 118,410
Tasmania . . . .  ..........................  50,632

T A B L E  I I I .~ F ork.ion Coal T rade of I n d ia .

Imports.
Coal, Coke, amt Kxports.

Patent Fuel. Coal and Coke.
Tons. Tons.

1895- 1896   761,996     80,023
1896- 1897   494,960   136,719
1897- 1898   261,739    212.855
1898- 1899 .......................... 358,880 ..........................  327,104
1899- 1900 .......... ...............  422,376 . . .  ..................  304,586
1900- 19 01 ........................... 127,318 ........................... 541 >445

T A B L E  IV .—I ndian K a il  wavs.
Foreign Coal Indian ( ...4]

consumed by railways. cun .u ucd by railw iya
Tons. Tons.

18r>t>   108,442   1.182,051

,Sl,7 — ...............  49,779 ....................... 1,331.1)43
,s<l8   39,004 ......................  1,43, ,103
l8fD .......................  82,74', .................... .. 1 ,557>ooo
•960 .......................  54. ’ 39 . ................... 1.155,610
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. .. 1C- D bM  not i l^ Ioch oro  . A  B iutrn in g  b lack  coal,
, T _ — • • o3v> - . - s 1 ••*• '*  J °  43 *5 1 c v  , .• . 1 late. c h a n  to handle, easily

+1*3* { \ n :  - OcC : 5u} • M axum  Assam R a ih ears  b roken , canchotdal frac-
Company vU t.o  | . ; tu  C. ^

: , : j  ^  I «. : , J5- C akes 1 R e d  dtsfc ' V - iy  dirty and dusty coal, Q>
• w m' u- vs - n , lT r v  cwt. M ak .;- i c o a l ........... r y :J ; r -  , 3 v • > ' 1 brm .n. b reaks n-adily wnh irreg- qn

u ia r fracture, alternately
d :.g  Company. l.uu.U u. do ll an d  bright. . r 2

„ . « !  i) 0 Hark red A  dull b lack  to a l, dirty.
— 14*34 ' 2 7 1 : . ’ K ’ very  haid , with cuboidal

* • . Oct. : rrapunji Cncrmpunji Ccaitwia * | fracture. K<

‘ L _ G  !M d  -  -  n °- B ^ “ i ^ p nuŵ f0 ” a  o

"  & e a ? 1 u U r S “  l i
N- ” ■ V  •*,a- du ll la y e r ,. jjJJ

B A l.U t  H IM A X . . . .  ....................... .. . 8l C a k e s  I'crrn-cotta C le a n , bright and hard, but

< J K ; ; , ,  Kb...-, Colliery, K bori 1 «  ' "  " ' : M S S ? T a r s :  £
evolution of sulphuretted Q\
hydrogen. (->.

Do Yellow ish  C lean , bright and hard, ^
... . . .  n o . Khost Colli ry. K ill., — ,jn#  '1' ' 5°  * * ; 5* ‘ | ' brown. w ith obtuse fracture. fcq

l i l t in ’ .-.tr i*o
s3

H K-YGA l. ( R A M G A N J '.  ! , , .K. ‘ ___ ■ . ,- r7 1 0 -- D o. G rev L a y e rs  o f dull and bright ^
< 1 Cn ■ ■ - ............ * coal, c lean  ronnded frac - Q

KLumardubhi Colliery. i i . . . . , . .
„ -•. . . .  0 , Do. D ove D ull, with h rg h t patches,

Com pany... 1 One box o f steam coalfrom  I2 'o o ' 6490 |5*’3S H  95 # fa fr iy  tough and clean ^
K um ai.lu , hi C o llie iy . . _  : - . • ,  r rS Do. ; Faw n  1 B righ t, hard and dirty. ^

C «  C m njaay, * - •  : « •**  “ »  5440  , I r ; ,  , S
. . .  ••• Does not L igh t & w n D ull, w ith bright patches, ^3

- ■  » 5 9  * * $  - M -• ^  8  : rath er tough, clean. f o
- 'I  ‘  *•' ! . Chowrah. 4 m iles east ot i ; ' ;

Toposi R ailw ay  Station ' t i i j i
j on the E ast Indian R a i l ­

way, and belonging tc>
. • ucr, ,*8a C akes D irty  f a w n ; A  .lull silky coal with

r>r. 7/o. Do. do. < > , iroro th« . m.i • 12 0  39°  ; ! bright patches, breaks
rihoo . r* *■• buluogmg to • easily, clean . >
Pandra It states, situated , 1 , ' 5
$ m N . W .  o f BaraJcar. * \ \ ; ‘ j
and belon gs to  the "Lower M
llarakar s e r a 1-. In  this r

1 scam a band o f 2 feet v ry 1 , i 1 1
i dark and carhenac ons ' 1 ' 'g
j clay divides th i m u into ; : ^
1 two, the top coal is 5 ft. ‘

K ‘ ' J  k  P&Ei.iMiyAav Examination of  I s p ia *  CoABh. --------------- ---------------------T----------- p l j



I §  f  ipppa \  { 6 in. in thickness, (’1 J B JOT'W "
I  WeF ' g i bright appearance, the S^ lL sC  I

\ V /§|j|k \ )  / ■ i bottom coal is 6 ft. 6 in. I
\*  A . /  * ! in thickness, and is a l l  i M I

| J heavier and duller looking | ; | '■“ »

.:' l i i'll pan v. : Kocliunath C huk coal ... 10*92 f 5863 | ig* Does not G r  . ri« J't m
' I c ake. pink. ; and dull coal, duty, breaks -g

■ ! easily, with much dust.
raki — . i i ’ io 5962 53*49118 *33 I 71*82 28*18 0 6 2 1 C akes G r e y is h  iD u ll, b l.uk, dirty, very

l | white | hard.
*••. N' .• Harakar Coal Com - Coal taken from an incline 110*09 '.410 ! 41*80 j 2V27 . 71*05 28*95 ° ’8c D o. D irty  whitt Dull black coal with bright

| irnnv, through G . A lex- lust being opened out, | i patches m p la c « , cleaves
! under, ilx j. situated three miles from 1 1 occasionally with a silky

! K arak ar on the Tberia fracture, cl. an.
! Branch  Railw ay. Tak« n j

from about 10 feet below | ! ^

Rajput Manm;. r R a jp u t C o il  C oal from  R aipu r C olliery, 1 1 7 8  63-5 5505 ! 18-95 | 74CO a6‘oo o '4 ! P * >  not D o. A  dull roal with bright £3 
, r , , | - „ r i k . r r .  I  a s  u s u a l l y  o f k n s d .  |  j  '  “ " *

. -ic.-i i ’ tu n .i M m. Mylnc & CY*. nro ' l ’ctana steam coal. 1288 6920 5478 10*4 [ ; 64-82 ; 35‘t8 o'?-’ C akes D o. GCsU-miiff coal composed ~~
' • i pi i tors, P ila n a  C old er). I of dull and bright portion, b ,

B arakar. 1 ' ° ™ i r  * «  la lt f r _readily broken. Occurs in to  
v.i 11-defined lay. rs.

1 , 18 ■ i.ovabad M inn/, r Ik.rakar C oal j St.-am coal from I.-^abad u S f  O3S0 60*54 13 ‘04 73*58 2°*42 0*87 Do. L ig h t grey j E x ln b ^ a  p eru li^  curved

cm"»- -  • ! CoU;ery- 7  sampler" was of dull S
\ appearance and very ^
1 tough, while the re- ‘•M
1  ma.nder was bright and ^

' Do. Do. do. j  Do. A ‘i,o cial piece which „ v i '  6|ca 55-69 18-56 7475 »57S 6 ’9« D o- D o- 7  ^ 5 1 2 ® * * “ " * ®  O
I w as rougMy ovoidal . T . , i u . . *  Tv , , , f s

re< ' S H 4**57 0*2} D o. yellow  I . 8 u u y  nara. ^

D o- |  I U m " \ t  do. j  D ialed* coal ..................  ,27 2  672t 57-70 8-6= j  6672 .'53 D o. * *  Z &  j  ^ - d d u l l b U ^ t a - y .  t j j
. clean. S h

D ■. do. | N’ imcba coal ..................  to -*  ^ 2  j  42 50 ! . 4 * 4 157’.4 W »  I 07a  D o. B o g u s h  |.D u U * ^  glossy laminae, ^

S f r o E  lrt7 6805 « *  J

' ' 1 ■ do. Ic o a l from top 654S 47-85 9 * } W ’»  ;« **« | « * » |  Cak'-s jFlesltoolourj A W t o  g t 'a n d 'd a tt  £
i 1 small fragments with little i

| dust, clean.
D o. II. o .I | Do. do. | C oal from H .rr.o..............  : .-in ' jcg+ Sr8 6  8 S 0 .6 0 72  19-28 [ 079 j Do. D o. j * ' m

, ! W . :. 1 D o  d< ; C oal from Fo .n. f ,u:th n*ct 6n8? 5*0-' ‘ - '3°  2 5* '^  °*95 1)o * D .rty p;nk Dull, with bright patches,
1 , ! D,rcaK8 ca5M>‘ ,n layi‘rs.' It an.

■ ; ! : : ■ ' ' . ' [' 17  ' ’"7S D o - : G rrS ' .......... ■ : and'patc^ies"
Coal Com.-at v. | I Hard ahd brittic, very

clean
.................  S -n r ,l C - : i  C- r  n v , ' "••• -r-m 1 )■ -L: igbnr, ,,- rS  6580 40‘ ■ 11 - ' ■ ’ »’ t •• Do. , ®5fl “ Ja!- I,ard' but

. . , ,-n.r. '■  v ,  soil patrn. s. oa
; . Do. n ; \ i,'V,'nni' ,ay " »  of dull and o

, , . • Cl«», emnly
^ t  *r. v.J g m l.svers.



i ( l ) i  ( f iT
* / • T abI-K \ . — (em/inuetl" T i l  1  J

S7 _______________________________________________________ -—-——.----------- --------------  ■s
- J • I E • . 1

' ■ .> i •„ ■ 2 j  .j  *: 1 19 f ; u *; ! I
'v •"->•' 1 L  i i  S S  .= ;; £ 5  ' D  2 f  • Caking Colour of j Other characteristics

, " I ~ O -  H ^  U <  u ') U 2  ~  U Properties. Ash. , of the Coal,forwarding Sample. £•«? .^  : *- t  1 T J  t  ^ ft j = t  ;

j* -t  • '  f r.i-'-r' ■ •i-.i:■•■oli- an : ’ • hiiii el- ! • vi<-li :ri r ou! , .......... j i -- ; < • > j lo-' “ s r,c 4 ■ ' ,0 , o' 20 Cakes "I crra-cott&j Alternate layers of dull and
! 1; , V,.a KujLfui : j ' 1 j bright coal, hard, dusty

when broken. 1
.i . !h m 1 C.' Compare M . 1 ubpur r e a l ................  io v . v. . r 7 * ‘ - - 'V '-  M'oSj f.,( Do. Brownish A  dull co.il, laminated,

yellow. hard, with soft patches, ^
clean.

s . 1 ■ am •• Do. do. Sr.netcriu coal ................  ; 1*78 ' ;.s  • IO’7-1 0.V0C {9 9 » ! t *53 Do. \ ellowish A  dull coal with bright
grey. patches, hard and clean.

I 'o  Svars.de 1 ’o. do. Coal from '  m: role, Rani • tor,.* • .*/.• \ 12*03 154’7 » 45**6 i ‘.'i Do. Pawn A  clean bright coal, cleav- O
g.*.ni. i 1 ingin layers. £

id; from Barmondia 12*83 6889 48*52 8*93 57*45 1**55 0*33 1 ’ Cream C lean, bright coal, easily *■
C o a K  . Colliery 1 broken, hard, but with

soft patches. *
. nefcipur Do. d*<. Coal rnm Luchipur Col- 13*29 ‘Vjoo 4.0 ; 5 13 01 1 61*70 j 38*24 0 40 Do. Fawn In well-defined layers, part

lien * dull and part bright and , >
glistening, clean, fairly C*:
tough, except that the 
bright layers crumble ^
readily.

' d ’ • i t . !).•. do. ; C.t.,1 •'.-on C.hoosick C<d- n vo  y ; l ,yCu 12*16 1 55-85 1415,0*095 Do. Light fawn Well-defined layers of dull Co
and bright coal, the former
tough, the latter rather r s
brittle.

do. , Coal from BhnrntrhA or ! 12*44 6710 (7*69 j ro'aa { 57*91142*09 0*78 Do. Fawn Bright coal, fractures ^
Damuda Colliery. readily. Made up of a

dull and bright portion.
Dull portion tough, whilst <1
the bright is readily p.
broken. _ ^

1 'oh. : Coal Company, j No. 1  Sample .................. jx2*o4 6468 53*89 7*5 toes not Pawn I Alternate bright and dull
i.niitin. undie Col fiery, | I cake. layers, the dull coal being k
i^anigarj. | I dirty to handle. _ ^

i > *. Do. do. No. . Sample .................  11*41 o: • 50*38 10-72 ' 6i ‘ jo : 38*90 ; 0‘ 37 j Do. j Do. | Dull slaty coal with many ^
bright patches, rather ^

, ; tough, clean. Co
77T4 ' Do. Coal Com- | Steam coal ..........  .........j 11*39 j 6*16 j 4876 *0*47 {59*23 j 40*771 0*34 Do. Reddish A  bright coal, with some

pany. K lipahari. j , 1 , 1  j grey. duller layers.
: <■ . P.’.t.abari South Barakar Coal Com- — 12*41 1 totb '• 57*13 n -jo ! 68-45 51 *55 j 0*63 Do. Do. Dull coal with bright layers,

1 rv, Patlabari Colliery. , easily broken with much
No. 'Seam. j j 1 j i dust, dirty to handle.

Scr. K;.:t - l?u . Cord turn- Large lu m p .......................  test 5̂ 30 '  f y ; ' t ,6289 ' ’,7*11 • 0*45 Does not Fawn Alternate dull and bright ^
: imi'.cd. Churn- , j cake. layers, verj* dirty, breaks

?< r , \s:«nsalc, lias: j . j easily with much dust. ss*
nditn Railway.Seebpore' | | J is

Colliery. I \ j j | ^
.................  s .  o* 1 Does not ■ Light fawn ' Alternate dull and bright ^

panv. '..mi': <1. Churn- 1 cake. 1 i layers, breaks easily, clean
pore, A ‘ -insole, K.ist. 1 1 1 i I «3
li. h Ludwa.. Slit- b ’ 1 S
pore Coniei.. ,



/^ y ^ s s \
( l  ( j  1 , B EN G A L ;K A K H A R B A K li • j i \ Q T  .
\ *  \  J  • j  10*77 < o 's i Do. Whin- Laminated, very cleans I  I  /
V l i X ^ y i  / Ivarh.-.rbari Colliery, i t  I cleaves in small cubes. ^  A

Jogilanti cam. ; ! ; i * j M
J ’•». ! t ’ Indian R.rilwav. — 12-37 , 6644 04 80; 7*37 ! 7217 ; 27*83 0 42 Does not Dark yellow Dull, black, clean, not very ?

Kurbaxban Colliery, 1 cake. hard. M
Lower scam. 1 I j 1 'g

' D o- Do. 1 . Indian Railw.v.. — 13-01 ; 6985 66*8o ; 535  72*15 27*85 0-40 Do. : Yellowish Dull, black, hard, clean, £
Karharbari Colliery, . ! brown. breaks into cubes.

( Upper scam.
r Jan ., 18 Do. Manager, Giridih Colliery f Karharbari Lower Seam 73*14 *6*86 0*45 Cakes 1 Dove ! Dull,rather tough, breaks in

Company. Limited. from Pit Pabaridih, 1 j every direction with little
Giridih Coalfield. i \ | dust.

[•: Girihdih Mipcrim.-iulcnt, Pengai Steam coal, G irid ih ..........  13'. 7 7183 60*931 990 70-92 29-oe 0-43 Do. Buff ; Clean, but rather dusty, »
Coal Company, Limited’. crumbles readily, bright ^

in layers. ^
Ko-dd'ah Do. do. 1 Kooidcaii coal .................  12*3*) ' 665; 04*20 r2'o8 76*28 27*72 i*5°  Do. White A dull ‘black coal, clean x j

■ and hard.

B E N G A L  (JH K R JA )/  ' g
’ ’ • S  ' ? - ( < au.vlv.d Kata- • Jheria Coal Com- ' Chattabad, No. 12 Seam... 12-70 6810 62*1, n ’38 73*55 26*4-; 0*85 Do. Greyish red A  clean, rather bright coal, K,

p. nv, limited, Katrns easily broken. k‘
Collieries, Manbhura. ’ pv

Do. Monika: a Do. do. -Moulkara. East Colliery, 12*66 6798 62*60 10*55 73**5 26*85 °"93 Do. Dirty white Laminated bright coal, dirty,
No. 13 Seam. breaks very easily, with ^

much dust. ^
' Do. do. Mouil ' a , South Collir-r.. 12*;- 2 58*85 14*36 7*3*21 26*79 °*®3 Do. Do. 1 Jull coal with bright layers, ^

No. > i Seam. i _ clean. JS
Do. do. Moulkara, West Colliery, 11*84 6358 58*64 13*15 7**79 28*21 0*75 Do. Reddish Bright coal in layers,clean. P*j

No. 15 Scam. 1 1 grey.
{ hoitocth-e Do. do. Choitoodee, No. Seam... 12*6} 6787 61*2411*46  72*70 27*30 0*93 Do. Dirty white Bright coal in layers,breaks ^0

. . . . .  . . easily, clean. O
; Knstoi.: Kanignni \-soci. Coal from Kr.store Col- i2*;i 1 6666 63*71 8*58 72*29 27*71' o*6r Cakes Reddish Dull coal with graphitic C}

Limit* d, \, Fair-lie s licry, Jheria. white. lustre in oval pieces, ‘v,
Place, Calcutta. and conchoidal fracture, fcfj

breaks easily in lave 
with some dust, clean to 

! handle. ^
Koiloi let Jheria ( oal C impany, KbQaadee, So . . -• - . , • ’ 3 23*87 0*83 Do. Dirty white Rather bright coal with a rs

Katras Collier- Man- * silky lustre, breaks easily k L
Kustore bhum. j with some dust. '•*

7766 . Do. Kan.gat>* Coal knock* Coal from Rntteve Col- 12* *: 6644 • 63 a* 9*14 7. • Cake Do. D ■ ! . htdayers, Jfc*.
tion, Limited. 1 ii*-ry, Jheria. clean. ^

56*35 I 17*881 74*23 ! 25*77 0*90 Cakes [ White .Bright, glisten in] coal,
pany, Limited, through1 Bugtv.t.ieah in Jbtria. ' " ' ' 1 brittle and hard, in places JS
Georg- Mexandcr. Esq. | has a piteby appearance. $0

Do. Coal taken from a quarrv ' 10*24 i 5500 54‘25 1 24*20 7s ' 15 . m *55 0*70 Do. Light grey Dull black coal with bright
•!> B- iggutde.h. i ‘ patches in places, cleaves

■■■"'! an- •,: -• r ! v , ' occasionally with a silky
surir.ee coak hut ha-.e ; fracture, rathtr hard
.-on exposed to the , I fairly clean,
ataaoapher-.

Bf'.-Q A L D A L T O SG A N J . i i | i I j ?
■ : r - l t - ' i -  ; ! - ■■■■ tli t 'i: Station . Im lv ni.ai • t . R ijhi:;. 10M: ’ 5591 ' . 1  1 f t ; , 1 ' >■; 1 Docs not V.IlowiJi. | llrisht coal rather hard

M -«er,G -a. m. cake. Lrovra. m.t icry dirty, on some ^
p-f-cT-s a small amount of o

____ ____ __________  _______  ________ _______ _ _ _________ ______________________________  IMtn flrpn ;:t



r
11 ( Jg|f J 1 , Table V.—(,ot:‘:nutd.) \ C | j

~~ i*fT . ' 1 " ~ ^
-■  '• ■'■ ■ •■  ■ Vil . M. *'i 1,1 i; ■' l " s i  ; c  ?  J  C f  : D  •'•£•. ; c ' k:" -  C.>loorof Olh.-r ct-urt, tnristic*

. b ra n d in g  S a m ir .  ; « * -  h * i l ? w  , I M jw frt . Ash. ol the Coal.
• ? '  |-i • . | ; i 3- =• =• | |  ■ =.

i
1 -• - Hi l - ! l'rea* root ...f -;ara .......... + 5VS7 8 - ; Vo; v -\>j . 035 l>ics n >■ "Whit-- Dull black, clrtm nnd hard

■ J 'c t d. j cake. With rounded surfuf-e*. atul
' I tractsroj > • •

i V  I do. l-. -'m floor of icam ..........  — . + 3'5  ̂ '>* \ + .8*05! 11 Do. Do. Dull black, with rI- - y 'v ,
patches, • Very h soft and O
soapv to touch, clean. f*-.

CEN-TKAL IN'DiA. Do. 1 Do. Kj
— A  clean doll coal with

irregular cleavage, easily ».1
broken. r*

Do. Da. — o';.' p 247 55*.<7 26C0 8257.17*43 o p  Do. Greyish j Dull, soft, clean, and eon- CN
! j white. , tains fossilized resin «

. lie .Manager. I nieiia ■ Sample irom No. Seam. 1 1  00 03*65 1 . n 7 »'ta 20*3* , 0*7 Do. - White Small quantities of whit.: O
Colliery Middle area. ' substance betwe. n the Sj

l.iy t-rin  places. Rather ,
1 ebrty to handle.

Do. do. Svnple from No. 2 Seam, 10*14 M e 5666,23*17 79*85 • 20*1; i c  > Do. Do. Similar to , xj. O
. Middle area. j j j ! j k J

> 1 | 6o*g® 39*07 1*02] Do. D o . ' Similar to 7004. Traces of ^
Northern area. , 1 ! ; 1 iron pyrites in cleavages, Cs>

1 rather tough. ‘ rs
D. . Do. da. Sample from No. 3 Scam, 10 :1  1 5481 -.3-38 14*08 65*36_ 3414 r  . Do. Do. I Similar to 7004 and 7005, ^

, Northern area. j j ; j but not so dirty to handle.
It also shows a silkj- ^
paU he (l appearance win n l';

, . | ! cleaved.
|*49 35*51 1*89! Do. Reddish Tough coal of dull appear- \

North. ! n area. ! 1 | white. ance. cleaving in layers.
* ’ ■■ Sa lples from No. 4 Seam, 10*83 ] 58x9 24**8 ,3 ..7 ro j Do. Dirty white Dull, with small -briglit

Middle area. ‘‘ Inf *rma- patches, irregular cleav- S3
tion required as to their age, easily broken, with k.

i coking proper ti s.”  much dust, dirty. ^

CE.VTRaV p HO'. iX C S X  ,
Do. Rroi nish Dull, laminated, veiy hard

bon «'o -..;iany. Limited, • yellow. I fairly clean.
Mob pan i Coal Mine. i j I

D<>. Do. Do. do. Sample A  ......... ...............  ti-84 6358 1 49*83 8 88 58*71 41*29; 0*5:' Do. 1 ight fawn A  sh.ily ccal, dull, with
j 1 bright rpots in layers,

I breaks easily, dirty, gives
D°- 1 i much dust.

do- ......................... it*8o 633ft |-6o’64 8*33 68*97 j 31*03 o*.j7 Do. Do. A dull coal, very light, ^
I | | breaks easily, much dust, ^

Do- | Do. Do. do. Sample C ......................... <y i? ; 5060 1 50*81 11*93 62*74 37’*6 . I 03 Do. [Terra-cotta' A dull coai with some ^
i i i . , ! I bright layers, breaks easily

.. , Waror.. .. , ' with much dust, verv dirty. m
v\ iror.i Conicry ........  — :■ 30 5533 41*40 13*501 ^4*90; 45*10 s 0*94, Do. W hite ! Dull, with 1 right patches, o

1 1 _ ‘ 1 _ ____ i 1 clean and rather soft. • t*
T Does not burn readily.



°  : "■  do- “  -•■ <>; r - v  ir ;U  5!-7 s : i « 1 } , ,•»: Do. Do. A  dram » : l£  ro.il,

I  W - V i  ■ .V -o g.T . Worora Col- From X „ . a Pit ... . • » « . f s r t e L - a .  U g l i  Does not O roya , I f i l f S M G T
\ • V wmb / •  ! cnk,-. white. bright r patches, rath r l  9  .

!■ , }];;• £  i ^ r S  ' F ? , ' ...............  n j"  ! **•■ * n.>. no. ! , .£ £ ? »  *.jo,X S - * ^ -  H... ■ , I ram No. s i ; .  ... •••■ •; ■ SiV- -r, v  , ■ ;, 68 o ';; Mo. Dim-white Sam -a< 8 iv .
^ -------- M - do- i on, No. , P ; , ,,.... ,  C t, Do. S ligh fy  SI uy dull on tl with only a

yellow. few bright spots, diity, 5

Moipoo, GarUiv.frr.i........................  No. 2 S. :<:n......................... ' 53*4 i*'°> > • ' .  E i 'j|  1 37-25 0-3, '  Cakes. White. 1 Dirty! alternate layers r f  £
I dull and very h-rd ro.,1

2  ̂ Do. Do l)n Vn . < ___ i and bright coal eas )y
' 1 Do. ) bl

do- S o . 4 S e a m ......................  <**9 6l l 5  ,-2J 54-58145-41 0 «  ! Do. I.ight"’ " ” ' Dull, hard an, 1 clean with
S 1Z W S  DOMINIONS. i I yeHam. occasional gloss}-layers. ^

1,1 .....................; ■ I ■ ' ' Poes not yellowish T fmetor-., ex-
tak. . brown j tr in iv hard, dull, clean ,«

j ' d- with th:n streaks of p j

J o .  ' T i n t e d  -u5 '  ' ■■';n*-lr- ni coal ................ ; W  58*3 . 51-0* 8 6 1 1 ,2 8 4  r .*28 Cake. ’ r a r k  fawn j Y eryw iS*  dull, v.iihTjrght s j
<ai<7 Company. ' | slightly. 1 patches. j*,

1*1 XJAB. 1 1 ©
- Dun,lot 3 ^ : 3 8 - , 2  u-.o  S .-4 *;.8 -s8 . * 0 ,  not Reddish Dull « :,1. 1 ' . patch,.. *

/«7S : Railway. ' • j , cake- | white ; eas.Jy broken, clean. ^

do- ' - y r ;, j w o o l 4T 4t | jo '56 J ’ao Do. Flesh d i* o ,  rather bright, easily
: ; ■ lour. I broken, with Luis Hast.
rap:«Jl; it eip-is^l to th.- j j I O7
air, and when in bulk are i j j I O -
apt to fir* by spontaneous ; ' • ps
combustion. ^

la d  . V 1 ' * i;r»,p«nwa!a Do. io. ' Two b o * ,  of B l u g a . . /  *•'*»'. *•«« *9*M . V>S8 <* .a it '83 ^ 4  C a b ,  DlrW M ilb r e a k .  readily with N
r  1 w.-dacoal. ", s. ghtl> > 11 u irregular fracture, white H

J substance, brown resin. S*
1 703 r 4270 27 7 ; ,3-3-01 ■ 4*7-7 ,.32*30, 2-iv Do, Flesh : Similar to 7109. N

do- . 1 : -■ V t )  10-77 4-fi 1k m  not Diftyw4rite.i This alalia is in layers. \ S
1 - 1- -  r c h , r .„ n !« r e, i,r..«na ^

,:. s t , „ i ,  ii.tor„,at:an 1 oeeMtonally h«w. c ,
d.-s’ ivd on those pointw f c i .  “ ‘S ' l .  *

<>r gas low, ilium.nriting 7^

d"- Do. Eight fa n fiSSl ' t e n s ,  with ^
above, l-'icli itlud.... saipv t* in *i. Contains a

small <ju.iii*:tj* of lit own 
r-in.Ki-. matter. Mineral 

•» • ry _ mu.ill. o!-
g.is \t-ry ii}-.. illuminating

^  ^ .***** d-d c.-..,.. a s i: . W I1 :lvrf .

^ _________  - ; - v -

'T hompson’ s • havi been previously standardised by the eonffiiistioa of m .teri.l o
m b I ' , ' . .  •V ^ .M n re a ^ itT n .lb iv i '," ;

■ ' JV ' ' ■ ; ! ; ;y.  ■"r ’• ■ c " — d ™ ' -■■ >*r ->>■ — bunionor, of Tl,„f. r.uml),„ have
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Indian I j [ Nitrogen,
Number Province auil Mine. | Carbon. Hydrogen. Ash. Moisture.' Sulpliur. I Hydrogen,

A ssam

Makum .....................................  77*31 5*43 1*27 3*07 1*02 ir ,°°
96 Cherrapunji ............................... 77*75 5'8i  4*74 i *45 3*98 °'.2$
07 Mao lion g ....................................... 75'°5  ̂ 5‘*7 3'23 | 3*»5 3 cS i °  32

B aluch istan

93 Khost ...................................... 71-38 I 4*97 5*̂ 7 3'8.5 4'8z Q.’4r
9+ » .......................  .........  7° '58 5'55 10-64 2*46 c/74 10

B engal

09 KuYnardubhi...............   70*43 4*70 13*85 1*86 0*53 8
Karharbari ..............................

6.u> Bower Scara .......................  80-75 ' 4*32 7-37 1-23 0*42 5‘9r
3-li Upper Seam ....................... 1 83 53 4-59 5 35 x'2» 0-40 *!*£

1658 Sodepore..................................... 72 00 | 4 87 -/c 3 3*54 o 20 '
1650 Liakdee ...................................... 74*33 4 60 9*;9 2 23 | 0*53

B urm a  :—
3531 Letkokbin ...   6o**5 4*6.4 0 28 11-55 0*33 *3 95

C e n t r a l  P ro vin c es  :—
-'>51 , Mohpani.....................................I 67-65 j 4-37 9*73 7'07 0*43 10 7*

K e y  to  t h e  S k e t c h -M a p  o f I n d ia n  C o a l f ie l d s .

Assam —  Central In d ia —
in  Makum ..............................Collieries. (23) Umaria ............................. Colliery.
(2) D ara n g g ir i............................. Prospective. ^24) Sohagpur, & c ..............................Prospective.

/C herrapunji.............................W orked. ( Singrowli \ ^  ## Prospective..
(3) L a k a d o n g ............................. Prospective.  ̂ \ Bisrampur, & c. i

\ Mnoflong (Maobelarkar) W orked. ,  . r)
• r - ■ £ en tral Provinces—

( Js‘al j ............................. Prospective. (26) Mohpani ............................. Colliery.
(4) » Jw p » r (27) W arora (Chanda, See.) . .  Colliery.

N a z lr3 ......................................Colliery. ( Penclj; Kanhan and Tawa 1 p rospective.

Baluchistan—  '  1 Shahpur, Singora, Barkoi >
(5) K h o s t ......................................Collieries. ( K o r h a .....................................
(6) Mach . .  .................... Prospective. (29) M a n d ......................................
(7) Quetta . .  ............................. W orked 1 R a ig a rt-H in g ir ...................

(15) E eb  R .  (Rampur) . . . .  Prospective.
P en  g a l— (16) T alch ir......................................

(8) Kanignnj and Barakar . .  Collieries. ■ t - n  , i __
(01 Karharbari (Giridih, . .  . .  Collieries. N izam 's Dominions and.M adras (Codarcar-V aiuy)

( km R a j m a b a l .............................. 5 fields, little <3°> Singareni ..............................Lolherj'.
worked. .K am am m  , Prospective.

( 1 1)  I h e r ia ......................................Collieries. (31) J Chcrla ) ....................
• Bokaro R a ja h a o m p a ll i .....................Collierv.

(12) j Ronigarh  ̂ . .  Prospective. ( Y )  Chinnui
1 Kuranpura N . & . S . > (33) { Madavaram J ........................ Prospective.
1 Aunini'a 1  Beddadanol •

U P  f , UrUnK!l} ............................. Prospective.
' Hutuv ) k a sh m ir—

( j ,\) D altcm ganj.............................. W orked. {341 Sangar Mnrg .................... Prosjjective..
(»7j i.farjeeling, Tista K ............... Prospective. P u n jab —

. . i Pidh and Bhagnmvala , .  Collieries,
, , (35) ! Pnndol ................... Colliery.

............................. tt orkmg. Chita P a h a v .................... ...
| l " 1 h,’ ' : lw,“ ................................Prospective. (A hbo.ubad. . .  Poor.

W  .....................................  (38, Banna .............................1
j Tlmjelmjro t ...................Very poor.
1 ilm zm lu ) 3 V  fta/pn/ana—

12:0 M ergul....................................  (39) Palana i Kikanir;..................... Colliery.

( § f  ___________ JO U R N A L  O F T H E  S O C IE T Y  O F A R T S . p w
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P e -’ aw ai oA ' x .  show ing
p i"di *.x Railways &  Coalfields.

@ 1/* ' Reduced from n up  a /• on . «> ym}.'4 ’ft ^  y y J a m m u \  ; X  I'n  I f  . : Dun- t m b Kepor. i£ , \

/ 7 <3 ^ Pa,'’a"ko, i- .i" ^
^  N ew  Cham an j j  / ^ I ^ l i o n A > ^ i ^ rits^ ^  V-. ' '

C hazi K l i a n y 'y ^ ' ' "*■* i p y /  },•'-. ,

\ f j i  y~— f
lh,]} A W @ n @ ® © f ¥\ .  Jub liuy^/ X ffi) Y 'S J  X I  f t \

< Y  t ( f X  S ^ y x T  ® , W  \  ©  CaTcCtw i \ H ■

po,b* ^ ^ y | f c  4  ^

retain ^

Ccylon|^T!K ..r.o^ i * . L
;•; cotombol y  Cnn„ miMion Easlwnr(U - W
. .' ^ ^  on *3 the settle. r ’ }
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T A B LE  V II.—Other  R ecorded A nalyses of I ndian Coals.

! £ J "  o’ I •! ! d a x  1.3 . « -5 i  tr.i °

Province and Mine. ?  i l  • H «  I  I M  l | I | S '  | <  References.

11 * * | |  - ** r .* C i °i |
A.SS VM. ' ' ! I 1 | t r> •

Cherrapunii ..................................................  37’ * j 6" ‘°  o*n ...............  •• ' ... ••• J .  1 rmccp.
Langrin I ’oalheld., K ia s ia  H ills ( Non- Palo r  r . » .  La Touche.

Seam No. i ................................  5,fH 3S"r6 4°  860 ...............  ••• r;ikin^ h* » «1 ’ Rt cords of t > h .r
.Scam No. ..................................  3-02 ( &*$8 50*80 o to ••• Cakes. R ed ( xvll. 1884.

Daram.'Kiri, Khas a Hill* T . Tom lie,.
No. 1 i" ft . n. Seaml .........  WS , 3V* 147 7 7 7 ............................ .....................  ( K.-c, "i. S ..

^ • ( ^ h C S S ) "  ”  6 1  S1 '8 26 ................................................  -  l  •*■ '»*■
K a 2 »r ................................  3 4 1 30' SV . ; .......................................................  RCC.G..S..VUL
Aeeragi of 27 analyses of Assam j 6. 6o-0 -,-8 I

C o i l ................................................ * , ”  l  1 ... Ball’ s Geology.
Chittagong, A  ........... ................. 1 " r n r - t *

Assam Coal .......................................’ j 4*’«* 514- ' " >  a’.4» »}’«• ■ I Handbook.
. Handbo<': .

M ahno ................................................................ I- ;* . 43’e »’o .............. r .  K . Mallet.
Do. '^average ................................ .. 23 A* 75 >'■ 1 12 ••• \ X̂ 7(x

i . Cakes, \
Ha l uc ii it t an . \ forms I , .

Kliost Colliery ...............................  a’ao | 40-51 17 48 V7» lir ht ( <jrc>-’
( , . eke. '

Shariah ...............................................  3’ Sb 4«’G> 401a 1 j': 2 ■ 1 Cakes. Grot.
H an o i, No. 1 a miles S .V ,.................... .... »»64 s r »4 J V  • 1 , lightl,. brown

| 1 Sinter* Dark
D.;- No. ................................................«•• 3} « !  ! 1 .: 7-CO • , .) red.

B lngal.
Rampatij.

(Gangootiya) 1 l 1' a r ,v j
.Sanetori. ........................................I 3*ao 32'6j  I 5#’*> «V2f -55 h l[/* . Brown.

... I 1 I I < "k* . . 1 Hi-iip.il

" x o n l s . i m  ................................ *70 i * 1*55 ' *' I*7 > *4-55 M -VnyY "  ' ' U O .'V f 'o '.

No .2 S e a m ................................ <0 22-45 .-c5 140 ’*2 C J' | !-ok,.. [ j Wh',C’ \ l m '
No. i i Si am .............................! f< * ; 27-46 'a -  - m’.i l j  ‘So ] i ’J» •. -  Hardroke Greyisl. ‘

Dhfldka ' ......................................  I* r- »7*®S £*£**> ‘ XuW Be. r?»-
.............................................  . h)-s» 4i ■ • Cake*. ... I

~ 12 ';o . ... h' * 's .  II r 0i. >m i ,
V .  h.............................. • - l e i  <• 30 o‘o: <’* • ’ Cakes. f V  • .1 . . mm la rfan .........  * r - .7 ,. , --- . C.IVo Cake*. . Dnmmli

I..„l..,.ur ........................................ ! . i f ’ ' 7- -  >•<'1. <•'»■  J ' ? '  -  I , K ,
Nnisrmndn . . . .  i , '«  41 »> ' 4 ”  I takes. ' » ' •
lo .h. .elmr 1 •■ •t'4 .1**4 4.1-7.4 not I
a..«r*kVnr .................................  1 • " K 21 u h! , W .t .Anil i :.*v-

i • Ioi*»111 . . . .  1 i j j  / |‘ i * ; i i a h; i
I hoi., "h . am l i ' M l ' *  • '  *' ■ I Handbook w \
.\%v>r<iK- ••! >i 30*6.1 >3’9 - i? i ...................  ) r ,  N. 1 1«»•»*.

' - 1 ....... «**- '•; 7 . 3 .  . o r  0.4, :
»n« atCtHU* Hi t.n E  i.»*r ; 1 i/flO 1 l1,

Hai.ik.ir ....................... 1 J : -hi (.fac j / 27 r'S*1, j ,
JJlmclka . jv jo Ot 1 • l H "  • 'I
llorroa .........  I . » j ; 6n ;o 10*03 I 1 ,a , *‘ ^
M ltooi ... . , ; n|‘; 0 W4' i M> m. Ck-i .I
A v. l i .p c o fn  . i * f  S i '/  ' * 7 1  . Sorvtv.
tl.ind Sp.-clmcu . . . .  ' "1  M*»0 M> 7®  1 ’
iw.<rhaiInsri. 4- I t j. oh

••v *'•. iotviM lUffl .................. * i f " 1 f--*\ r is  049 n s  ' *' * J * , ",n \
i *"..................  '  H ■ "• - ••*■  J |,r* >:‘uv.. n. . 1., r . 1' 1 . " t id t I W'l I J», \  i

' l l ’ 1 hi . . .  . o-.’ * ir ./ j • \ I f  i!» "  Hit*- \ I . . |
. . dVD <||'\ 1 * , '” O0I. 1*1 w .t do. . In-1. M F.,

I*- . . . .  i r , s  A rt  i* •« Urey. \ \ \ V.
C i *’■ j o (.> ' - '
KltiiinTwl.i s. ,T, , ,  (<DI. . I' i/< vh . '« ct
■ *' *'( • ' •1 * ni|nii.) 1 14 16

* -t:p 'V; : ■ \ w \ i t i  ! I
I W 1: bii.lii

I In. .■ . .. • ’ ll  i n
M a I . s ’ I '"*K i n . ’ . .. 1 •< <: 1

/'v!*6 ■ G0l̂ \
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X g X- T A B  Lie V I I .— Continued.

§ . >c -i • J2 1 i- Li >» , £2 u r- *~J i- 3b — P • H tc .t; i — o .i  rt l> 1? i .ii u u .:“  'X X “  -T* -  > u -  > -- o •; —
Province and Mine. |  1 3  % '■ <  f  k ?  1 ( 2 1  j  £ . | <  RofcrrnCe!'-| a 7  I I “ ^  7 || y  ̂ u !•

■ No. n  So.inn Tamooni, ............... ■ ■• 2S-.1 s !|'*4 h i  Cakes' I t . 11. Ward

N'c. a.- >V irn (K krai........................... ■ •• *6**8 0x*36 , ,2 ‘36 ‘'X in g . ) O T ,

No. 17 Seam (Seetanalla) .................... 3*- ,9 W *» 10 23 i ............................ Non-’ ' Hr Salsc
r.-fiMmow (average .......................... ■■■ 3**77 56'49 ” '7« ■•■ •• ■ I caking.
Xaranpura ,. ................. '■ ■ ■  *1 °  «4*  * i  •• -  , ••• j .Ball*. Gc»lW .
Aurunga ,, ................. fa7 *?,* I M m . * 3 .. *2.

OaUcmganj I, ................., 3M5 | *«*<* <*8 >°7  ................................  '

BiA T r PKivcr......................................... LtfU 5T 7 £  U ............................ ...
Dasang River .................................. ••• 70  ̂ " j

I3 i " 'u 'v . .u m 3. A : .............................. 1 pm 8-M «»;*♦  )  , roc.
D<>. iminu". w a te r) ........................... 10 37 *4 1 J.ZS * .. ...

t in t  V ilJw r.......................................  4'72 ***x°  OO24 1*8 8  A...............  ■ ■ 1
' D o .  ' ....................................... 3*28 *b-to 60*12 i6-00 \
Average 8, Assay Class A  & B  .. ... 22*01 59*56 , 7‘4 * /

Burma. j . I
Murray Coal Comp..ay ................. ... 36-44 5° °  '3  36 ............... j 110 0
Shwebn (liurma Company', seven 1 , . .  I Pa|„ I

b 3 8 £ r ‘ ‘ ,~ ................................ «8'4* 3*- '®  4*’«* 1-86 I ...............  1 -  | caking. buff
Ketsnbin, No. s ................................ ifto  37;** |* ;7» I * 4* ............................ [ * ® 'j  do. ' <1° .  ,

L e in k b in , No. r .......................... »«-W 37; »  U ® «  * J* »  ...............  do. do.
Do. No. 2 .............................  o-ro 3 4 * 1 ' *4 *8 •> * '; . . .  ,i„. ,lo.

Chadook ........................................  8 '4  3*:®4 *4 5« 25.36 \ L*  do. I do. ,
Kodaunp .............. ................ I HO ->3 32 1 35 88 - 1 ,0  • ... —  ■ | |

1.,-tkoi.bin Seam, top coal . .. 1245 JV »5 4® * ®  /."> \
l)n bottom coal ... . 10 02 3625 3« no 14 9°  \

Kyatsob'n Outcrop, top coal .. • 5 'f'2 4*73 41'* ’  J |44 j  • \
Tju bottom coal 8 '5S 4 >̂ 60 JU OS r i - i  I

Kndmtni .......................................  6**/ 33*03 *3*9 > \ H mdb"; ' •
Duindiha . . . . . . .  4* 4* *»®» 1
1 pper < Uindwin average of m  . WM 3 • ;V* ! . ' -  \
Mergui, Great lenasserim  i j { , * ■ ,o 42 52 , io ’ ui / j “ ' JT e H

RWcr u  >'-34 36-40 43**7 8; " j  I I ' 'v r , ; , . ' ; „  ' i r o -
Kab- Creek Coal, ChindwinValley . ... '7 6’’ ■’ \*® 11 ductlou. 1
I-crkokbin 4®-*> 5) 7- 3 4“  t

ChNTEAr Ikoi.v. I 1 1 a I
l-maria ... .............. ' 3' 46 . *: ' 'Z  , “ .’ .iS  ,

::: . : ^  ,U*t ^  : 3
t " ” . ...............................................f c  £ $  H- 0 f  ! 1 | !t . .* b  -M '"
1 f » , a  ....................................... 4" t , . J „  00-02 42 m \  { X M .  ' 8j.

" " ^ ‘" ' n ." . . ..... 7 , m ....................8 X 7  i
]»„ Bb ilmnri Suana . . 61;  28’d '■O '  ̂ ^

K nr islrt. 1 1 M. (• in „  ... . j ai 49’*  ̂ 1 °4 63 .
Do. oft. 6 in. .. ■ 0*84 j ^ ia 3903 > 02

$nlingi)ur- ... , ra f v t  1 ! i’ K ■
A,nl,-i Seam ..............................  5 - -- 2 £  * •
S ..t ic S -a u i................................................. -*7 1 0 ,0  ’

CrNiHAr. Provuu-im. . - itr ri tot 11 s «4. / ' ll.m tbo.4k.

1)4.. » U k c . . a ) ................  , 1 a  » ( Hull • l.eolugv
*,w> .................. a.' «» ) , llitmlbiHii. ■

( •bngti. ‘voragv.Jl i'*' ... . . «j . « o'. y8 p  | 11,,11 41 iiloxv,, ,V«B
War..,,, a m ,  .................. { .- L ,  .4 7  | I ' Il.uu&ook,

J .Vol.™ ••-. ......... .. I. '• '

Ni4»«-« Ib.Mimbun. ’ , s-nr,|
Mnuanpiil. A . . .................,

!:••- » 1 -
KS: , . , ,o  ,»-o . « ‘4 < -

Ounltaopal '.'lU iji.V .-u KroptU'i <> • - 4*« 1
. K \ '  I*

bf a U’ i tK.ik. .. a . i j  .' .
I’ lmu> . • .

(* ^  § ' 7  f )  JO U R N A L  O F T H E  S O C IE T Y  O F A R T S . v f i f
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T A B I . K  V I I I . — T y p i c a l  B r it i s h  C o a i . s .

Volatile Fixed .  . . .  . , Calorific References.
_____________________Matt. r. Carbon. Abl1- Moisture. Sulphur. y a]ue_

rfrf,ns.h.ir ■ W 4 «o-4 3'2 .62 8444 j l l r .  Reddrop,
S T  V ....................  ‘ I S ;6 4  o r  ... -7« . J? I.. & NAY.
C w a s ' i i r ’ **“'  ° - '7 r * r «  w «  R y .C o

Scotch 1 m ain !........................... -,v*l 5.V79 fa S  ... 7550 j ... [ " ' ^ G - And‘‘ r'

T A B L E  I X . — A n a i .v m :s 0 1 I n d ia n  C o a i . a n d  C o r k .

_  mI u':';: c l x i .  * * <  «••«»»«•• , * ' * “ •
Giridih—

l nwasln il coal ..... 260 (o’6 13 0 o'4
\\ ;tsh«*d roal .30 2 60*24 o'^ii >
O .kc f r. ■ in do. • So u; l l  'o o-;0 0 03 g  Hard and dense.

.sanctona—
t'nwanlied t o a l ................  j 3\~o 40*::7 12*00 ... oMi
Washed coai 1 1 4J
L ose from do.. 81-57 17-35 ° '7°  048 Light and porous. R . H. Mahon.

Kenwadih— .
• 'n w.v H«*d coal 23*5 03*5 12*5 ... 0*50
Washed coat w*43
c . k" from «!••. 1 *2 "5 x6*xo 1° 0 H5 Hard and dense.

Ku'i'or** —
L i'..aidi".l < nal 2, "3 «-o* 1 13*10 0*7.3
C'-kir 1,troin washed i'im I '. M’ *i5 1070 « J3 0*82 Hard and dense.

I L a s tly , there w as the possible dom estic use o f  coal. 
M r. E . R .  I 'p e n  i t , < . S . I .  ( Governm ent D irecto r o f  T h o se w ho had lived in In d ia  knew  that the natives

li i .t .u . K ailv. iv Com panic-) thought a glance at the would not cook their food with coal, but used wood
(llflgram s exhibited b y  P ro fesso r Dunstan w ould and charcoal. L & fd  Ctir* n, in addressing ihe tea
cate that the peculiarity ol tlie coalfields in T nd iaw as planters s a id :-  W h y do not you b v r h  som e o f  the
li'.eir distance from  g icat cities and towns where nianu- 300,000,000 natives o f In d ia  to drink t e a ; and thereby
!.*.< lories were carrii d in .  lit  that connection, the obtain a new m arket for your p ro d u c e ?”  H e  (M r.
<l!iestion l’ ti e transport and handling o f  coal wa U pcott) did not see w hy the m any m illions in India
ic .d lv  the key not e o f  the proper utilisation o f  coal should not be taught to use coal for cooking purposes.
Hi India. H e thought he could, in  m ore hom ely I f  that were done, an enorm ous developm ent w ould

1 1 ti • tl >• i • valut - ol Ii dian 009)7 lake place in the e »al consum ption, but to carry out 
liy the follow ing illu u iaU on . A  coa' cuttle full o f such a plan, the coal must be brought within the
h ie  ' :’i i d would boil a certain am ount o f  w a te r ; natives’ reach. P rofessor D unstan had spoken o f
..Ink- ( . hi-tenth •. < f : n  11: be full o f  W elsh  coal, one- the necessity for cheajier and better m eans for trans 
hidl o f a st utile o f patent fuel, a ico n ic  and a -h a lf port. T h  feefortram (iir 'iin -1.
full ol Hiti.1k.11 t»»al, p.u. Mittles o f  lignite coal, and or le.v>, per ton per m ile. Speak ing as a private 
' ' v '* ‘ i'-b ill icuttn-* ,,f  wood, would respectively  individual, he thought that the railw ays -lumld be
| hue lb** name u n i t .  A i  the pie ont lim e, B en ga l allow ed a free hand to reduce the rates below that

‘ u "  "d ,M ,M 1' -a ■ f ■ ••tl .,1 w r y  inferior figure if they chose to 1 > so. Sim ilarly , in regard to
(|!::il. ; som etim es w as used 011 the ra ilw a ys ; in fact, the »i/e mid type o 1' rolling stock for coal Iranspoit, tin.*
" b e n  he a in Up " ‘Hb-jl In'lin, . uumtlis ago, a railw ay com panies 1 .light to be, as ih«:\ pod ably w en .

,1 ! -W i stern driver, who Ip p I •> en Inn | , u ;u count tb«* judge* o f wluu was bent foi lb oil* own rc<|uirc-
• d ’a 11 jin  lining lute, iipj)C«ib \l i.o I111.1 in tin 1 1] • ing m ent1'. It must be veincinl -ie l, however, that tlit*
1 it lie k iit.uuici : “  1 Tow can 1 mu my train . ptopur p o u lio iio l  the co llie  leu in Jn d ia w . . ciiLiody dilleu  nt
llu»*« '• I fin  11 n  ul thill sm ells like .1 di.dti, and from that o f  the collieries in k nglimd. In lJ*»- 

Ilk'.' \ Him .* 1 he consum ption «>( eotil might country the m in e  w ere u very shot' distant.*' ir«»m the
b < wilder non ral heads. J*'u there uen  ihe a-a-lm ard. and •-■ ahing gener.ilb.. the loaded trucks
^ I'L* ,md jut.- m il!), w liiili r« '1 1 ml w ere run from tin mint- 1< wn an ini line to the hij» -.
. ii to "  oik then it,.,. hineM Secni^dly, there 1 lie irucku, wliii I) had 3 cnp*\. ity o f eiglu or ten tons,
v-'• !' ,!,|,,'o»i oj j .mvvm ill railw ays and wen* put dt.light into t lift, b y  mc.m o f  which the
.icaniei '. f . ly, the u\amil ' tui>. of iron and coal wai; lipped into the steam er’s hold straighi away,
•'• >-* 1, g din and In. 1 Konrthly, e \ | .o it ; there being plcuty o f ecs‘.» I o .ady ■ lw lomled. and
nn’ he u p |" ‘H'd Unit t ahutlii could alw ays ic -  no iwarelly o f  w i.gm i. In India, Him . were nil’

n vin the pku •• from which .o i l  w.v dripped on railw ay which ln -i direct connection with the sc a*
account ol 1l1.1t p •<: being iic.u • t in the big mine . ’ >ani, and could r jiriy  i . d very m ach cheaper than

(* {  M  ) s ; JO U R N A L  O F  T H E  S O C IE T Y  O F A R T S . vlanH 2IV j i  I



as long as import traffic was also possible. machines answered admirably in the UnitedKsfa4 * *  
^ ^ i ^ r e f e r e n c e  to what was sometimes said as to the where labour costs were excessive. In India, how-

inability of the Government to provide trucks, he ever, where one-third o f the coal-miners were women,
happened to be at one of the Indian coal pits when the cost of labour was insignificant, and might almost
he saw a verv large amount of coal on the bank be neglected. The coal cost 4} times more to the
waiting to be carried away, and a gentleman who was consumer than it did at the nunc, the d.llerence being
vith him remarked: “ Here is an instance of in- due to the cost o f transport, storing, and the excessive
sufficient trucks.”  He (Mr. I rpcott) thereupon asked profit of the middleman. It was in this direction that
the manager of the mine why he did not get trucks economy was desirable. A  point that 1 •■ -ok--or Dim-
for the coal The reply was : “  I f  I  wanted trucks I  stan had not emphasised was th* liability ol certain
could get them to-morrow.”  It appeared that the Indian coals to spontaneous combustion A t Warom,
reason "why the coal had not been transported was for exam pie, according to Mr. R . A  . (Take, nr a recent
that it had been bought for shipment on board paper read before the Institute of Mining Engineers
steamers as bunker coal. The steamers had not 70 per cent, of the coalfield had been lost by lire, am
arrived at Calcutta, and it was cheaper to leave the walled off. Should similar conditions obtain else-
L  j  at the pits’ mouth than to have it sent to the Cal- Where, the cos* of mining would be increase! . t b
utta docks and lifted again. M'itlr regard to the the whole, he^hought it unlikely that Indian supp ics

Question ol the manufacture of iron and steel, which would ever be drawn upon by other nations
would no doubt very shortly attain very large propor- whose coal deposits were in process of depletion,
tions, the earlier efforts did not .succeed because those .
interested in the matter tried to bring the coal to the Mr. T. H. Hor.LAND (India 
ore. He had recently fyid an opportunity of going disagreed with Mi* sugges ion a l
over the Dowlais Works, which were situated quite tendency to spontaneous com u.-tion ''a s  rnoR
close to the collieries, and he there saw ore coming pronounced in India than el sew k k , an-, re Crre
into the works from Spain. I f  the iron and steel to the accidental causes of n e  iw  x.ascs noun*
industry of India was to be developed it was essential He denied also the probability o - usti a tan com ^
that the ore should be taken to the districts where petition being able at any luluie time to isp ai e
poking coal was most abundant. Although be might the Indian exports to the coast ports of the 1
perhaps be called a pessimist, he thought a great deal Ocean. On the cont
ought to be done in the direction of earning coal at coloured labour in Australia tends to in c t li­
ve ry much cheaper rates. With electrical enterprise stability of the Indian coal inriu y* whilst in .he;
springing up all around them, he thought it behoved labour troubles in Europe will, except lo ••) - ia. li­
the railway companies to do all they could to foster restricted requirements,, practii *d‘> uipi out tJu •s,i>
the distribution and the consumption of coal by and gradually diminishing mipotts o? •.nnypt.in * [''] J
lowering the rates as much as possible, and by using into India. I he use m in  n. 11 strike o,
every possible appliance to minimise labour. followed most definitely the great ^ U

J  1 !893, and ahy assistance given In t. vcnnnuu
Mr. B e n n e t t  H. B ro u gh  thought that the facts agencies has been of microscopic ydia c«.injured t. 

brought bnv..i’l by the reader in his interesting paper, the friendly Offices of t e a out 1 ' _
clearly showed that in the matter of fuel, India would unions at home, f ro>j cuts m m u  i c
soon be in ( •].endent of English sujiplies, ami in view to stay ; ot lliat fact, .ue ro'crnmcn ma\ i nu
*.f the occurrence of coking coal to which he lmd themselves when consiuiling I i. i aim 01
drawn attention, this might tveTUually bo* the ea.'C in I fher espendituic in im \wiy 1 Ul‘-' ,om n

ei ofijron. lie  was a somewhat ! , - tog coaiffirids *•> the ports. t pmntc*. om t i.u
outlook for the British iron and c a l  masters. A s to the the weak feature of 1‘rofcssor Pun: tan *> naiyv-
juiurc of the Indian export trade, Professor Dunstnn arose from the past 'd present sjstom °
took, be thought, too optipoistic a view. I he exports, sampling the eo .l seams. Wi h a n •■ •--! : !rn,;>
vhu’h did not excci d u per cent, of the output. Were for collecting specimens, the eh.nu- uie ,u ' 'x‘ 

iiisii’niliv.ml, and were h:u illy likely to lucte.tsc, owing for and the . I 'v m ’ ".*l" v  •
LO |a|,.uic'C nnJ "lusti.ilmn competition. l*l.« I whilst iissUunco I" intciv ''* "M" ' 1 • ml * ' 
jap • and Austral
n .ic .... .. owl thiiii tliil llio Indian coal of I weaknesses ni Inn" ; ’•■*■ “ * "* m "
recent 4’iod ime. The Australian competition diameter of the CJ.>n lwana •*oal> iHVomuntud 111..
Ml- .■ nibiallv iiuicwbthy. Australian coni was even value of uniform .mi|>lin(r. n,«l rcHc..ich»- m hum.

.‘nl . ,..t.ent ..utisiic, showed that could he in * h* of teal value only hy imhori,; an nn
11 1 Lul • •' an 1 U , , |  - I I  m-h .. wc havi in tinfierm-mv l i ■' ’ car re eived nenriv twice a*: much coal , ptrjiidie. t t xp. it tk

7 I /;  J, .1 ol S lirvci Ilf Ill'h.i, wllich. Wnlliill)- in 111 *''
l i   Nlisti tliu ii-. (mm i Ik* I niled Mntis. notwilh i 1 1 fn.nBriiil

1 . , , I , ,v n ,,.n i .,ii .c .o f '\ n ic r ir i in  1 c 'iviiom  ence with an institution him ill Ini •nanduiK the tciisatiiui.il !.! W s|)nper nntict .owvnicin ‘ . , ,  ... ...Inahli-
■ oiniiciition in the (ierm i. I'oal trade. H- nl.-ai dis- lusliuite, wouhl yield iv nits mltnilel) nmic '■>
»«.««.l Will. 1 ’mfutsot i must in a t" ill* suitability .if I ( U  the sum of tin* ..*mail he* of Mur »«*» .
nusliuiieul coni cutler: for u-e in tndin. Thee | wnilotiK ilidupendi-ntly N't.di-' "< *
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X V ^ f l& s ^ v .c l . 't c . l  with data as to tho physical relatively the most rainy districts o f their respective
^sfflfiaoters, proportion, quantity, and situation cquntri.es. Had that anything to do with the quality

c 110  ,toa soams sampled. He pointed out that of the coal? He agreed with the previous speaker
t ic  relerencc to U.c anthracitic character of the that the use o f machinery for cutting coal would pos-

arjeeling coal would lie, unless qualified, misleading. sib!,-not pay in India; he would let the people cut coal
coal possessed a higher percentage of fixed in theirown way. On the other hand, he had observed

carbon than the Gondwana coals o f the peninsula; in the goldfields in Mysore, where the air-drill was used
hut this was due, not to original superiority, but to for cutting exceedingly hard quartz, that the drills
secondary loss of the hydrocarbons, a change which were used in a most skilful manner without the
xraturally resulted in the proportionate increase of the st dim ally by the natives. The more the
other constituents, -sir included. In acknowledging pc ople of India were let alone the more readily they
the great rervices lY / . ,s o r  Dutrstan had rendered to would take to such occupations, and the more that
Indian economic mincr.il:. v, the speaker suggested. diversity o f occupation and improvement in the con -
as an additional subject for research, the possible dition of the natives would be brought about which
nccurreiKi n vanadium in the asbes of Indian coal. everyone desired.
I his metal, the wide distribution of which has only j
recently been noticed, bus been found, amongst l.icut.-General Sir R i Ch a sd  S tuacht.v , G .C .b.I., 
other unexpected places, in the ash of Gondwana K R .S .  said that lire East Indian Railway during tbe 
<U“U- in Australia and Argentina. yen- 190 3carried 5.000,000 tons o f the6,000,000tons

, "1 <oal produced in India during that year. It
Mt. J .D .R lt M , C .I.E ., quo Inured the propriety llti(.ht( therefore, be said that practically the East

P ’ " ‘J 0* 0111 ■ >»to Indian mining legislation print!- Indian Railway w „  „ , e great carrier of coal in India.
. les font 1 necessary in tins country. A s a member , r qoUc certain that the future use of < oal in . 
ol the select u.mmutee of the Viceroy's council upon r,1(li:i wmlM de))cn., npon the cost of tram„ ort and
the Mining Hill, lie had in jected the Bengal the improvement in transport. Roughly speaking,

mini's, an !i- found that there was luo lly tho p-ki flr ,.„,i ime cost ot Jjcngal cool was about two rupees a ton,
;u..- n. c 'i for any Midi regu la tions  I lie coolie- whirh w »« ib~ ... ,t• J ' wnuii w .is me pie ent minimum jhar^e for the
v; : -l.nu; m I..... .. mines with their wires and carriage of eoal over about . ,0  miles. 0 * 1  exported
.hUdreu were among the !,. pp.est labouring by sea would have ,0  he c a m e  l about T50 miles, for
pc-M le ... t a world. I bee « -  in- danger Iron, fire- whicl, the charge would be about a', rupee, per ton.

a!‘ • wcrc e*trc ,,lJ>'ra,c- To Umballa the distance would be'about goo miles,
Many n.urw. i-.engal had been tnduced to discard and the charge rather more .ban is  rupees per 
agnculture (or employment in eoUieriea, and this was tofo From that it would be seen to what
a great a v.ii.'age to the country. After hearing the evtent ihe rise of coal was likely to be possible
< airman', speech in the House of Commons, two generally. Whether or not it ’was possible to
nights ago, m- was inclined to think that Lord George reduce the charge for carriage very considerably
Hamilton, as the head -if live administrative machine was a matter well worthy of consideration. He
, f I " ‘r< ilrou lit 1 lull they hml gone quite as far as was confessed his own opinion wa that it could be
' : ' >1 " m rpon the people of India the super- reduced ; and he thought that if the sugge-tion which
lluon- services of an expensive ci ilisalion. Ilsecmt-1 to Mr. Up.-olt made war carried out. and the Fast
him iliui ii die Hill lr.nl been postponed 'a little Indian Railway wa- allowed to manage its own
burger, an I th ■ inquiry as to the condition of the business, the whole of the traffic arrangements would
*“ iu,,,r i‘" ' 1 ....... " • > sooner, tire measure might he greatly improved, and the cost of transport con-

' II uld hr interesting to .idcrubly 1 ■ lurad.
’ "* • " "  "  ' " "  lire-daiiip in the coal mines

, '" nKal " '" • " is * . "> -South \\ de-. miner-w ent down I he C h a ir m a n  s i I Pride .or Dun-dnns valuable 
in fear and tremMing With Umir Mint? lamps. Jo  paper, together will, the discussion, had paitieular'y
fen,,, in Ji.i i\g il .ilti' nlw.t utul 1 >okni then food. iiUcreslcd him, ltciiiUH; ii \v i - liir. busim a- e\«*ry year

V ban he was travelling in ihe Bangui oal district ha to make a statement to the I  a  ( ft  • u -  A
discovered tit.'t the . noli. . w e e  to-om e • xtun< l«v.iu- regard to the Imatr. ...land iinne.i.d cundition of India.
,,l"« ..........  CIM> in l1"- immediate vinulty of (he min. - 1 he figures which iuliueneed him most in preparing
" "  '"*"1: .Hid •••Wilimi;. That was .mother pro,it that iu that estimate last year dealt wi.lv the d. elopmcnt of
Hell.. iidhIi , I« to inducing ......pie to ad. pt U, . .ml industry m India, mid hud been quoted that

( 1 H’-y W 1 t .done and not < 1 . I..-I by alo vnom*. H e w anxiuus . o he infoimc-i on uch
'' ,,J L' 11 ■ ' ’Ari '' - lor c. In.-u authority heihei 01 ind that mldei. rla-

' " ,l *■ '1 11 r- , Inn un . i. c tepi-I,ill ii might velopiiu-rtt u.t- 1 nvu. pin, .>1 wliothei it wn- likely

! " v l ‘ " "  lS 1,1 1 1 ""deed on the ill,I- 10 be sustained in the future. A lie. heating Sir.
gr.ini- 1 nil 'h,.<-« ................... which had II -.1 n..l, who Iv M  .t -a rtspniistlile positnin in Ihe

II ' l ' l" " '"  *nlwe my ...Ml tn i-ngland, Geological -u n , • ol India and w< a vary high
.......................  ........ vilieli lin l lilt higl.mi »Mlu-iiv, and mb 1 (eiuti men speak Oil <|„- nhjv-t,

1 ulll“ ' 11 ' ' dll in Ind l' -u c ii-nn i.c thou.fht tlmy must all ■ u rr.i a  with (ho Opinion

[ | ( ) i;  JO U R X A L  O F T H E  S O C IE T Y  O F A R T S . Ufil,ch ( O j



\ i S Z i  industrv was for the future likely to <fcT in running order rather tlnn to scatter their c a ^ t j  
^ ^ a B ^ e t h e r  as rapidly as in the past remained to multiplying lines loss efhciently cqu.pped ; and to

beseem Putting on one side the question of export that policy they would adhere. A  conference had
trade he thought it was pretty clear that India could recently been held, not on the same subject, but
produce coal c,rough for its own consumption and of somewhat germane to it, of radway engmeers ati quality which, at the price, was likely to keep all Calcutta. H e though l>e unquest,on.bJe result of
other coal out of the country. He thought there was that conference would oe that the loconro rves rn
no more important statement made by the reader o f India for the future would fee mom power u and
the paper than that concerned in the communication heavier than they were now. eapaTre o f drawing

mP, ‘. him by a steam navigation company, namely, greater loads. Ho could not o p t mk.ng wnh
tint during the sixty years’ existence of the company regard to the conveyance o freight m fn iu, tlut
tbey had always used Indian coal, the amount which something might 1-  learned Horn then American
thevconsumed in the previous vear amounting to over consuls on the other sale ot the water, who had
a million tons, lie  thought that was ntOSt conclusive contrived to reduce the cost ol freight O . . u p
evidence so far as the supply of Indian coal for figure. He thought It should be then point to
navigation purposes was concerned, Certain suggest diminish the cost o f freight in «  1*.
t;on^ had been made as to how the roal industry proportion as the tmt ic was im icasc, a < t .
could be expanded, and mention had been made of the State could affoid to make ied„ction» the
the obstacles which might letard that expansion. lie  charges hitherto imposed- ? ™  , "  .7  *
was clad that the proposals the reader of the paper in connection with Ihs legislation which had iccently 
made to the Indian Government were of a moderate been passed dealing 1 1 le ' ' ' . ’
character Professor Dnnstan had ventured to hope India. He quite agreed wit i - '• xccs.sic .i. •
;  a ! ' Government would establish a School „ f the Government must not attempt to M'i> > -

S “ ... -  w  • * * « ........  u
given to the study and investigation of econom.c m England, t. an. l _  „  in
«rcoio£V. He (the Chairman) was glad to say that customs P,eva ‘  A', 1S
Indian finance was very good. Notwithstanding all England passed through two pr ^ ^
the complaints of poverty, India, for the last two or violently oppose 1 by t >'- ln-v'u '* '  ‘
three years, had had surpluses which made the month applied, but as soon as it JccaniL .
o f  the Chancellor of the Exchequer in this country were they with iu  superlative m «.U . «h the,r .me
water, and it was their bounden duty, as these object was to app > 11 n ‘ -'I” > •' ... ■ ,
surpluses seemed like y to continue, to try add utilise : ; Lr ’ : " " T t r’ ’ w ^ ’in'O.o' l r.'rHd o .'ioi pulley cotlM
them to the advantage of native industry and the j ‘ J  J  T) ere Hound to take all leasom 
development o f the country’s resources. Sir Richard . ,v lt  due earn Wi f  tf»
Strachey had expressed the opinion that the cost of j ^  d of those who ........ engaged i»
transport in India eovld be reduced. One mctli.nl by „  home; but at the -amc time it
which he suggested that reduction should lie brought nmi >' -H.r j  thn. wholly dilh reul ~>stems
about nas that the East Indian Railway Company ‘ eh, where. l in y  should
should be allowed to do a, it liked. He would not | •'«’ °  alu„,,|it t(, fere with tile natives
go into any of the controversies between the East ' 1 £  m r t ‘ jn ,j,e j„ which they had been
Indian Company and the Government, beyond saying; "  10 '  ̂ v ,|k <0r generations part,--work
(hat Sir Richard Strachcy was the veteran pioneer of ‘  .'nja) to them, and in no sen-c in
many enterprises to which he hard laid his hand, all ol »<> <• ‘ A< t„  lhe ,,.cent Minin •
which had succeeded, and that he might congratulate «**» • ’ % ( . As origin illy introduced,
himself on having been (or so many years the clunr- *  - „  we|U loo f„ .  j ,  uils modified in U.rd
man of probably one of the most powerful and best pay ’ ,-ou„ cil. and he had ... ' lie a, I that any not­
ing i ail way enterprise' that the wo,hi had ever seen. • - (i> u ,|1R . . ... . •
A t the same time, coal was very attractive , md once j ,  . , ...| m..si beam
people got possession of a coalfield they liked to keep »>;J; 1 ' , '  ' ( J , , , . , , ,  hi vah,aide paper,
all Othci people oil. The Indian t.oveinment was | tUnnlis to
bound in the future to see that every rcason.il>!. rail- ! r . ;u ,vely. said, with t«fer*itr«
way acres was given to d .  y e a , coalfields ol India, , ‘  n , ;
fn, the coil of which i «*e was likely to he ., large I , an 1 I. lln l dial
<k*man<l. He thought it was miamihlnt UI H- ‘ ,i#m vv a lullv ik\dt with in \r.\vi* t»J n e
saw,ring capacities of the m dway i inning into had Inn, M mad. He had huiut-d
Galcutu had been overtaxed, and it was t eat mat , 1 - 1  ||f inr,.ivnatiom Horn the t aleuini Hue
their <anying power must fio the liitu.e ,-c consider- , ■ j • h  w;i. u .,v i ... cK a pe Mini, ol
,!>!> inaeased. The Imlmii tbwe.r.men, hud eo.no , |)tt. opinion was tl, „ Ind.a .......
to tlu-conclusion that in iheirfutn, • ra.lway po." , "  ( J , ’  ̂ |() „„  , „• , „1|, ,,i th. ha " in
"  1 111” '' 1" " '1"1 ■- >" n" :-r 1 , 1 1  U|«e. | ’’ " L. ‘ ,U1 ti„ quostim ol , oah, utttng.
capital fm Improper equipment ot al) lines wlneh wen- |
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was that. apart from cheap labour, also an impressive illustration of the admmriflrA **
.Wjp%rcat ^'aste occasioned by cutting the coal work now being done under the indomitable

byhand would be obviated by the use of machinery, administration of Sir Frederick Abel, both in
whilst the output would be greatly increased. So far the Scientific and Technical, and the Commercial
the natives had been extremely skilful in using such Intelligence Departments of the Imperial Institute,
machinery. The liability to spontaneous combustion the results of which were equally enjoyed by India, the
ol Warora coal was well known to him, but it was i Colonies, and the United Kingdom ; and at a cost
a matter of comparative unimportance so far as which was, at least to India, comparatively insig-
Indiin coal generally was concerned. With regard to nificant. Professor Wyndham Dunstan had during
Mr. Holland’s remarks, the selection of the samples the past ten years examined a very large
examined was undertaken by the Government of number of Indian natural products of all kinds in
India. The matter was placed in the hands of regular, current, casual, or speculative demand ; and
colliery companies, who were requested by tlic had not only determined their chemical constitution
Reporter on Economic Products to : end repre but reported on their commercial value, work which
sentative samples o f their seams. From what he had can nowhere be so advantageously ascertained as in
• cen of more recent analyses of Indian coal it looked London. The speaker expressed the hope that when
a- though they were on the whole a fair average set the Imperial Institute was reorganised—if he might
of specimens He would be only too pleased to apply so serious a word to what would be merely a
oo-operale directly with the Geological Survey in formal change—as a Government Department, under
making a fufther examination o f selected specimens the direct responsibility of the Board o f Trade, that

coal from different distiicts, and then no doubt the technical and scientific side of the Institute might
they would be able to slate the quality of different be extended and developed still further, if only so far
parts o f the same seam. With reference to Dar- , as Indio and the Colonics were concerned, v.hat-
jeeling coal, the analysis he referred to was not his , e cr the Treasury might refuse to do for the United
own. but that of Mr. Mallet, of the Geological Survey, Kingdom in ilo drooping commercial competition with
who had found in one specimen as much as So per the Continent of .Europe and the United States of
cent, of fixed cm bon with ..s little as to pei cent, of America. lie  would offer no detailed criticism of the
ash. Hr* < Professor Dunstan) would be glad to masterly paper that had been read to them; but he
ivcciv e further information on the subject, and to 1 had been much struck by the di -repancy between the 
e- u> me «pccnnen* of the coal in question which tabular chemical statement of the relative values of 
nad been mentioned as  de-ervin;. further enquiry. , Biitisli and Indian coals, and the statements of the:
Mr. Holland had raised an ittttil lion T9$- J COCti] . i i deal values as reported bv the
peeling vanadium. He had not examined the ash of 1 engineers of Indian steamships, railways, ami 
Indian coal for this element, but Professor Hartley, of factories. It : cemcd desirable, therefore, that there
Dublin, had r- cently been examining a large number | houlri be a continuous chemical examination, 
of minerals tor vanadium. I f  Indian coal had not I extending over a series of years, of those Indian 
been included, he should be ready to supply Prof< or coals, which were constantly varying in character, 
Hartley with specimen In that purpose. Mr. Rees j in order that their average value might be 
hao irf«s A it. He fProfessor moie or ho, closely determined; otherwise fifteen
Lhmstanj J\..»l merely drawn attention to the ubject, ; chemical -i.atentcnls became practically worthless, if 
ami hud expressed on opinion in favour of «mition j not absolutely misleading and mischievous. As to 
in making urh i.gulaltons which he was glad to find what Mi. Upcott said of the desirability of inducing
ila- 1 li.tiini.in tullv rec:oguU< d i the very important the natives of India to use coal for fuel, and, again,
prommw . rla m i„. |l-P,i U1UI|, ,,n ibis matter. He could tea for drink ; why on earth should they drink ten,
hut'iutci  ̂ ..ub i.u tiny explanation of the fuel that when the rice v\ater they habitually drink i :o much
I n Jiiin •oni,a;. a rule, was Iree Itoni fire-damp; but the 1 better for them and so much cheaper? And why should 
chemical rnnsl»lucn< ; of Indian coal weie probably they Uh< a ml when wn>.d i.. so much bet ter for their
not thi unc as those of In  .h | ml \vVl«li. The open fires, and so much pleasanter .in 1, agHin, ho much
mailer lin! never been invcstig.- el, and n would i hcapei f I’lio wood colluded by cue man or woman
'’•quire a ouiMili mbit annum! of <, bcmii d and gm. about H nbny village in three L-urs would In t
bn/".il n- rai' h io title it. With reg.nd t.. the n native family from four to seven day-, according

aim.ui , i s.iuih Waleii and A?.-atn, and the heating | to it-. li/.c. He was delighted to hear o f the impiov-
■ 'i thi'ir «•< .i*. he hd, not I Inti . liter t n  , 1U he ing prr>s| < of lnd.au coal os the x uilt of t lit t»n-
•!n) real ».uineeliun butwc.-u tin 'w o fa. ‘ > Man' i . il:i - nuung out fiolliiTi at hone*. It was nn

1 obji el-lc on fui both ?ides, flic benefit of which w- uld
SirGm* ;x h/i lav....n K r .r . I F ,  in moving a vote n .duly not be thrown *w.i\ on the keen witu l 

ni llraiili ' i f  du i b.uiniiiri, .. if I that lu. fori iibiuit’ mg people of 1 r lin. Pacing now t».» bin iiiiuiedialc duly,
the im Mon f > lb meeting, h aottld 111:* b make lie would h. .. a.shed, ui'idctinfe du high po.nlon
a lew <un. d n tin pip'd Wlh p.u ul.u reb ttm and u deduction >f die Chairman, that
t- die dbi.i Moil «•»» it. 1 . pq ii, which V i die moving .»t die vot >( lb inks to hi lord hip
o n e  o l  rival a b i l i t y  rind j f u ' i i ' f t l  Utility a h r  . 1 been im tf U  • l t o  u rn  .»»»<• Il)0 ! i a  o n  b y  i
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influential meeting. But he had one , o f India which now exists that any will be d p € / n i i  
accepting the honour of acting as their | which would be o f more than local interest. A ll 

spokesman on the occasion. O f the thirty years he Northern India, Western and Southern Bombay, and 
had himself been employed at the India Office on ] the Madras Presidency, hare to look towards the coal
special duties connected with the exploitation of ! deposits of Bengal and the Central Provinces for their
Indian natural products at exhibitions, and in indigenous supply of an article on which so much of
other ways, twelve had been served under Lord i their future industrial development depends, and the
George Hamilton, and, therefore, with the exception expansion ot the coal industry so located and the 
o f General Sir Richard Strachey, who they were all so provision of adequate lines of comtnunu ation t erewit 1 
pleased and proud to have among them that after- 1 becomes, therefore, a matter of the grarest interest tc 
noon, he wras probably better able than an}-one else these vast and important poitions oi t e 
to testify, not merely to the official, but to the spon- Lmpire. .
taneous personal interest which his lordship had The development of the Betiga c< a ‘ s °  ' 
always taken in the economic well-being of India, | industrially and in the matter transpo , as e 
and not only in the material, but in the moral figures and other details given y  tie
advancement or the country. He (Sir G. Bird- satisfactorily demonstrated, is making satisfactory, it
wood) was struck by this from the first year, may even be said vapid, piogicsS. le areas
1873 or 1S74, of his service under his lordship, which coal getting has actn.i > ■ ommem w ,
who, from the very beginning had extended his conli- being vapidly covered ! > to Idles wit 1 mot ein
dence to him, and he could say, emphatically, that he 1 equipment, and the dislri. t is convenient y cn  '
never knew anyone more seriously and solicitously two important .railways,- ■ '■ -* 1 ®
concerned in all that tended to promote the security and its younger and energclii m r ,
and wealth, and health and happiness, and the pride Nagpur Railway. l l i c e  ^  itt ■ ■ ‘otI ’
and glory of the great historical people of India. between these two railways, t e .en..a a ■ ,
I-ord George Hamilton had already presided at well served; not so promptly. 01 so sa 1 - ar 01 )•
lectures given before the Indian Section of the would be the case if grearei hheitv o action was 
Society,—by Sir Charles Elliott in 1897, by Sir Mount- | accorded to the Indian railway companies, m the 
stuart Vlohinstone Grant Duffin 189S, and Mr. Athel- matter of foreseeing and providing m advance, lor 
stane nes in 1900; and to-day, the occasion o f developments o f tralfir, but still discounting such lw- 
the reading of Professor Wyudham Dunstan's in- advantages it may safely be .-.rid hey »■ ’ ! 111 the 
valuable and interesting paper, his lordship filled the end be well served by these two great rt»m|wme«. 
cln!r for the fourth time in five years. He, there Professor DutwUn has indicated th. fee*

fore, most cordially moved the vote of thanks . " h ^ r T Z u l e d  mi the

The vote of thanks was then carried unanimously. nonh ,md cas, |,y ihe l .t-i I. linn Kail.v.i- -ysiem,
------------ and on the weed and mth bv the Bengal Nagpur

a ,  — r r. l ) f "  l I'.- pursued, nrul I ©hd«»r>t. most
1 recotnniviidntion that increased uttejUbm

The details placed before hi., audience by ProiV >sor be given to 1 ''
I hmi-.tail  SfttisAlUtOrily e s t a b l i s h e d  ih o  p os i t ion  that  ih o  miib'r.i l u m i i i u .c tn K  . ■
India has within its limit- a jn:u ticnlly inexhaustible ln carrying out i u 1-1 m 1
supply of • Ofij of vapyitig quality, but whirl), take? niii'in;.; the he.-t o c CV apill| _ llIK v
all loiind, is quite good enough for tlie generation of plow'd lichl*'. gto ogira a < engineering

. , , „ ... . . . . .  tin'll i< ai - should rn liund m baud, and annwiM for t.ho vaiiou-. coniiricu i.d purpose - lor which inv» -u;
the provision of such power economically is a .'v/.v- systematic exh.ui li\« logic i an 1 enginitai | I B

A point, however, which me t have im- examination of thf l)c,t route: to be - I oimc.I  .....  •
' £ L d  itself on the attention of those who examined be made, either directly by Gm-erament or • «

. . U r  the map! exhibited, and followed carefully the iho agency ,.l the railway c ................... . »y « 0
•let till, regarding the various coalfields, was that the in the development ot the a.e.t "■ .< c.n.

‘ f the -npp.y , . , ,,.,.,.0 1 in Bengal , , 1  the W hat i -quh. ' . '■ i ' -    
» l enlral province-, and ibis concentration when tin inexpert-> e rceonnai an-v mves g" < • "• u -

inimniM urea, practically all India, to be supplied nem- being h- .i«Ic-I b) pravliea !'.«•» •’K1'-' '•'M
iheiel'ioni 11 taken into ai'C.amt, bring! out the l-.x| eii.be location -ui»»>: ” '•>> 11 11  ir |1 '
mum. lam • d tile nan - pot latino qnei.liou i-1 onmeied until tile actnd ■ on n, ■ ..I a ’ velllnlr p .HWU
with ilii uiont inlori-din,’ siibb t- of UttO 1 - alamt i«» b«- uftde : dion A  luiuwh-dp. «•

V o iih  o> the readily followed dividing lilt.......lined the approximate route to b. followed by (In
by the Gw i iuist W tau Hall railway lines o f the near fuluie, iniomMiie.i
w.'V' running ftom Horn bay to Allabiib>ul» wed un*l iri.'a»‘li»h’ t̂icb p* -'op.ind dctu - , , " lin 1 u t(
a t aci" |la- tciitro oi Ijidn. thoiu i- |>faciic illy during tin. piolituluau t \ . rnd Ib« l "  wMtinmit

,, i .. . o( mal V timilittivUil vtilut a . yol known, >101 h mi|;hi donm il vlfa1 <v h* pithli- », ini'lil 1 < "* ' 11
il riy in view o’, i In' ixteti’ i' ■ •'*)}•' d If " \vk l^c ^ ic i c t  «i>k to privalv cut' ipl»-c. *m ’*"u *l Ll
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i"ry ' - '!v opening up of new coalfields, and j India generally. This Eolation has been partly 
pmitmy ot other mineral industries over this huge | broken down by the gradual opening out within the
district, which is known to contain many valuable laet few years of the railway east coast route between
dc >criplions of mineral wealth. Calcutta and Madras, but Madras still wants and

A . Professor Dunstan has pointed out in this badly wants north and south communication with all
valuable paper it is further most desirable, especially Upper India 7ia the Central Provinces,
in the interest , of Southern India, that the fields This serious defect in the railway commiinieali< 1 
lying on the western side of the Central Provinces general, and of the coal transport requirements in
should have similar and early attention, and that cither particular, of the Southern Presidency, could be
l>y a specially deputed Government staff-or through remedied at once by two projects, to which I propose-
the agency of the railways interested, the whole now to refer,—projects, both of which, are, I  believe, 
the country from Itarsi on the north to the mouth of cipable o f realisation in the immediate future, with-
tlip Godavery on the south, shown on the Professor’s out inflicting practically any serious risk'or liability
map to be do ted over with coalfields, should be on the finances of India, if  only reasonable cn-
o refully rccor.noitn d by qualified engineers, assisted couragcment is given to private enterprise,
by practical gee logical c perU. Coal would natur- The first I will refer to, as the project has already 
ally be given the first place in such investigations, taken a concrete form, is the proposed Raipur
both on account of its importance lor geneial Vizianagram Railway. It would traverse the eastern
purposes, and having in view : primary putt of the great railless (if I may coin the word) belt,
necessity for successful metallurgical operation^: but to which I have referred, and by means of its pro-
at die same time, the other mineral resources of the posed branch from Sointilla to Sonpur, which would
disliicts ti.1 versed should be thoroughly examined- doubtless be connected up with the Bengal Railway,
1 lie country, peaking broadly, is known to be rich in ;■/>? Sambalpur, would give an excellent railway con-
mincml-, and i: proh.ddy waiting only for means of ncction with the coalfields of Bengal, and the
Iran: p1 »it to give a start to their extensive develop" Eastern Central Provinces.
merit bv pri tc ei. crpnse. The second project is for a great north and south

In hi- u u ien-r . to the railway communication railway to run from Itarsi through Nagpur down the
•,’ic T which no one will tail to admit is a most Godavery Valiev, anil join up there with the East
important featuie for consideration in ccnnation Coast Railway running into Madras. This new line
vvith Ike subject of hi- paper, Professor Dunstan would probably eventually extend still further to the
1:a briefly noticed the unsatisfactory state of the con- northward through Jabalpur to Jhansi, and have in
nee.ioir- with Soutbein India. other directions connections with the Great Lndiun

•\n inspection of the railway map of India shows Peninsula Railway at Warora and with the Nizam’ s
■ *,; 11 b. t w m the M tdr.i Presidency and the Central railway system at Warangal. Such a lin e  would
Pm ’Vi nee ci.uiMCi11:>, fr» m which it must apparently traverse completely die we ••tern part of the railless
Pi.k n the in.in, for its coal supply of the future, belt, and meet all the varied requirements of this
there is .* vast licit of <- untry bounded by the disliict. Looked at from our present special sland-
( 1!ml Indian Peninsula and N /am' system of point ii would afford facilities for the opening up of
rail ways m the wed, u'ong the m -tli and east by the Sliahpur and Pencil coalfields north of Nagpur,
ilu- I’.en \vi X ut Railw.v, , and on the south by | ami the scries of fields shown by Pi fc -or Dunstan to
ti.e new I • i • oa si Railway, absolutely devoid of the south thereof, all or which would be on or in c'.
< o . < i inmuni' .01 n, <n pruclically, except along its: proximity to its probable alignment, and bring
l.ottinhirww, i . .• railway* whatever. ’I he length them into close touch w ith the Madras Prosiduncy.

b ' * T  1 1  .1; I v.ctst is s o m e  fico mil '  -. | 1  lie fo rm er pro je c t  (the  p r o p o s e d  R . i i p u r  \  i •i .ma-
a n d  tin . .uit l i  i i o i 'h  and mi ith varie-., from  som e g r a m  R i d 1 va y j h:r: been  a l r e a d y  s u r v e y e d  anti deta il ed  

.|. o  mile-'  at the we en d . to too mil es  at the  ; e s ’ im n o .- so f  it: cost p rep a re d . L o s t  y e a r  lor 0 t ime
rM l>  so that it cox 1 1  s  t .. ci iwiinou: a rea  o f  not j if a p p e a r e d  in the  G o v e r n m e n t  l ist  a s  n s ch e m e  t °  '
lev* th an  '  y  . ’d-1 s quare  miles.  I m ig h t  e n -  ta ke n  u p  a*- soon  us fu n ds  perm it led.  I-inanci. i l

an lu:re oil  the  im p o r ta n c e  o f  p rov id in g  thi* con  u r i n a t i o n  m e  be l ie v e d ,  h o w ev er ,  to  h a v e  n o w
hug* ill ii.t w it h  ill** sec u r i ty  from fa m in e  tbvtl ' re legated  it  1 0  a buck cat in the  G o v er n m e n t  pr«> 

ra ilw ay . n. id,  w u l i l l n  adm in  i ' n i t r e  fu ri l l f i e .  that g ra m m e . 1 ' ri va t i  c n i r ip i i - . c  ltd com e lot »va»d a n d

h ' ■ inpi ' ly,  and  t in - 1 . .tent to wlu-.h tluiy I d . and ,tiered to  curry  th rou g h  tin* n'!i»*mc, but p ji vn to
• ' • ' • c lo p  all (hr l e sn - . i - r  o| the > u n n t iv  win !i thr\ t M cr p ;  i in c on n ect io n  with  Indian 1 til way.- j . not

: | | M ' 1 * "«  tla (Kilm I di ‘ ( tjK.iuU*. o n . a l o  tow, ft l t cg ct l i ' i  p la in  a il ing . R a i l w a y  cun o n l y  K
in c on n cctm .i  w it h  tin c o a l  Mipply  q u e d i ' . n ,  o the built  in India  with  Govontuu.n l  p c i  m ission , a c c o r d - 

w an t  o l  tl»l«» c o . 4* c . i u i n u m e u i i ' . . ' .  1 In a ' • ••; in g  to ' •  .» min ent  re quir em en ts ,  on an a l ig n m et il
d dhm:t  1 a d .- - y . o n . m u n i  .itnut b etw een  llu M u d r w  q p io vc il  by  «nive inmertt  uid •• a b je c t  to nil sort s  of
Piwsule.r . and  di. , 1  01 Ind ia  Imr th an  ’ .m l m t  Go. • i i i inant tight  , eont i -I. .ml general  sup n ' . i o i i .
- « . I I b .-I n.'ioh mi ii iiidi  tlu i .l.itinu 1 n 1 » mu h ■ in tun 1 .im e private 1 terj 'Hu* in eon-
«d tlui I'ah'i 1 •» • i '■  • 1 > 11 1 . w u. dbie-.s «.i the I nrcttoii -.v dli • atlwiiyi mu i nlwav • be it n. i*. le:
• ut* »<• nil o . i i 1 :»:i l. "t\v«.'U dio I'te o'- •. ami 1 ...Im i »-•*,. I. .-.in. viii ',*ilb t ...»'eutimud . (tin! jetviite • n

|
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v,ws«~ «- *•.-«.«Tp.^
support from Government such as one marine, receives v U cr.a a sup, ^  ^  ^  lho wor]d over, 
from another partner in any successful business. -No labom’ ■ ;
amount o f public declar tions on the subject can requires careful h mlln . ■ ^
adequately su; ,.ly such a re quirement. In return for customs o ace u n . y  ^  2Jo one will
the rights and advantages which <to\eminent secures, requires to in . 3 uriAn. (hvnrotertin*
tt may well give s rid modicum ' Of assistance, hesitate to approve of propel'reg > *
and it may further, I submit, judiciously adjust the the health and life of
form of that assistance to suit the conditions ol the not interfere unnece y ̂  ; e0rre
case, and not hind itself by hard and fast red.tape customs o f the peop e. R K /  '  th ‘v tlid a very 
regulations which, however suitable for some cases, Hamilton on this point, con amm„ .
may be fatal in others. clear indication of his views and

That the Government terms and attitude towards assured, be 

private enterprise c.m be modified and rendered far ci*ied Ŵ  ‘ ^  “ t o f ̂ S ch o o l o f Mines for India 
more acceptable, without any practical increase in r| fat directiotl, but too much
the financial responsibility involved, I  fully believe, Is clearly a move '  ,, It moat be
and am confident that if £>me desire to smooth dilli- must not be M F « |e‘ n‘ ,i v i s
c u lt*» mid encourage such enterprise were shown, borne in miml b . ■ > ^  o0,er than at clerical
ihere would soon be an important expansion of it, to willing to work v
r ^ t  advantage of out Indian Empire in many or similar en.ploymen , and « . ,  mm. be

before vou win l,11 11,111 . 1 1
respects. , . . _ .,ut e0od captains and suo-

Before leaving this part of the subject I  would like necessary ^  ev, „ tl,,.ny mine .Hungers
to  refer (jo a  portion of the remarks with which Lord managers t • # h#il ,)nl1 the ,|lui. and

■ G*d»g* Hamilton wound up the discussion, andwhich .bn R ic iard - ^  , ,  ulJ hove told th
Seem to meto emphasise the importance of the private cm ■ E ,bis m itlJ  ^  in others, the East 
enterprise question to which I have referred. His meat, g t, ^  ^  ^  behindhand. Some
lordship informed the meeting that the Indian Go- J  - i  ^  ^  ( |he di,p„ „ i  , ,

• vcrilment had come to the conclusion that as re- ' | . inin , engineering Students

the first charge upon the capital Inn ., a a.lanic ,1„AC coining fore. ,rd for the v ..„
the , - l - P - n t  or 1  -  ^  fi f  / ’ .hough the Ben a. ■ mvenijn.. ■ '
running order rather than settle, the capital a ,h c o u la f o s le r  ,|,e srheme.
multiplying lines less efficiently equipped. Clearly • Jg „  re„ ;irj ,  railway fr.-: ;ht rate.
this is not a elu-erful prospect for those advocating B00g reason fin being fairly
additions to the present railway system oi rndflCtmlcss «  “  j w-(h (hf position th*y have attained to 
piiv.it. enterprise is really eu.vmaged to sk y  ii to sa ^  of freight rates, the lownal*

.pplc-.ent the G m c.ru,out pi.,gramme. 1 he meet. •"  ̂ , . , s ftvonrahly wi.lt those g. erqlly pit
im: ' the reqmitmen!s of the great rev,.me |»0- • ‘ 1-. ! fully hefi- c -hey can ..nil
.luring line, to enable their, to pour still larger '• *• , c u m ........ will, min ’
o.ntribntion :•>». the imped:* •ica.ury, i certainly g °  .  d_ wn by powerfal engines lu hsavy traftia with 
mr >t desirable, but tin is capital eiitlay iu t  5 .  m„h percentage of paying load »»ch as can h» gol
di.ccfl; ami imim-diaiely .e-piodm-ivc, aid 'he | ■ ■ - ' )ua, „1;minjli,1„ „ ,| Vut H-.' - igocl

of It .should not be allowed to check, a- thee » ,fc \v |.cm Hi .... I , I i „ , . -  bin i.
oeetns - , y  re....... to fear it will cl eck, 'he railway ^ ^ n . j o 'h .  ^  , iu., ..... ...........
development of the country generally and through it huV(. „  m„ked  eflhot on the coabwaing .
indu.-m.dpwqwmof nil kind.. A s has_ been urged J» K„u, distance, from the coal-
in.„c than out ^vhe licatme-ut of the cnpinil r. lufiso jrt„ ,,lc .... . .-spoil undo

uiinicdintelv reproductive' works eucli as the ox- I '  "  n .1. nlalc lie riven at falciili .
• ' . , . , l  o n  i m p r o v e d  f in  .lilies w .u  o .  .u  »

I stir, n of a paying l.u. m e  •. need. t-* • I , ,lbly d .ewln-re, but hough 1 In c  >dwn*»
u diftcrent looting bum the proMnon «• I'd ' ii..,,,. ,1 coal should lank liii.'h ill omsiile
.equired Mr new project,, which in the ' -'■ «*,> 1 . ..... ................ ..

' fit,'" m“ “  '" T " " '  lr"  ' " M ' '  0,'.‘, , „ . i  „n verv great ex,,anxion " > '  the fi, me , 1  'he p.ownt
My renuirh* on the «• |.ic l. >1 tin-c ,..'e.ii,e I .p.iii Ir . I eau hr l.'ok.-l for, p 'ldy, n« I

iu the fo.CKe.iiig I.ir e «aki • "  t"*1 I no eh. e. hd.i: " U'' "
mwt emiail xvli • h " t°  ,u " ' , will riepi.'. tM* trade, i •• • l» ‘
point» dealt V. :t, In tins vcy in ie 'i- '" . I':‘ l" ' •*" , ,  m i ..... <«p|,lfi . taken P
the ell a uarion which i.illow* ' 11 . ' 1 MJ|m „| d,, i,,di.n purti. Uld parti, Im. no an
'•« the . illlerl la not wh a n my mat... •• '■  , , . )n„  «>, n, i..w ..l . .» u  «Htl........
... uteri to be .on-blared ny 'j', , ",‘, 7 ■' .1 r likalv to h.o.i fi en. ..unt.T oilie. .otm , . i
lb< • •. ani.ioi. * ' (hr ' ' '  | u m , mu! I .
• Cedi'lgl) fil|.nl. afid the ■ U'B'incm dennliwl lo. .1 I
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