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Third and Final Report of the Committee appointed to
investigate the Dangers arising from Coal-Dust in
Indian Mines by the Government of India,
Depariment of Industries and Labour, in
Resolution No. M-498, dated 24th July
1923.

CoxsTiTUTION OF THE COMMITTEE.

Chairman.

Mr. 1. R. Simpson, C.I.E.; Chief Inspector of Mines in India.

Members.
Mr. J. B. Wardlaw } nominated by the Indian Mining Asso-
Mr. J. E. Phelps clation.
-Mr. H. K. Nag nominated by the Indian Mining Federa-
Mr. P. B. Basu tion.

Mr. A. Farquhar, nominated by the National Association of
Colliery Managers, Indian Branch.

Mr. J. Thomas, nominated by the Mining and Geological Institute
of India. - _

Mr, J. H. Lang, Inspector of Mines,
and
Dr. D. Penman, Principal, Indian School of Mines (also Secretary).

Former Members.

Messrs. J. G. Foster, H. C. Read, G. Naysmith and P. Bates.

TerMs or REFERENCE.

To enquire into the danger of explosions of coal-dust in Indian
coal mines; to make experiments on different kinds of coal-dust
with a view to determine their liability to explode or otherwise;
and to report what means, if any, are necessary or desirable to

provide against the risk of coal-dust explosions in Indian coal
mines.

IxTRODUTCTORY.

In our First Report we gave a brief resumé of the evidence of
the explosibility of coal-dust together with a record of certain
preliminary tests of the inflammability of dusts from Indian coal
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seams. We made also some general recommendations which in
our opinion would reduce the risk of explosions both in fiery and
in non-fiery mines.

2. In our Second Report an account is given of more elaborate
tests of the explosibility of Indian coal-dusts, and we indicated

certain directions in which our investigations might usefully be
continued.

3. Recently a series of experiments was carried out at the Indian
School of Mines on the friability of Indian coals. Owing to the
lack of suitable apparatus for the purpose considerable difficulties
were encountered in the carryving out of these tests. As a result
the determinations were somewhat inconsistent. A general deduc-
tion was, however, indicated, viz., that certain seams are more
friable than others and produce a larger percentage of fine dust.
The results obtained however are incomplete and do not warrant
inclusion in this report or any attempt af a classification of Indian
coal in order of friability. Dr. B. B. Banerji of the Indian
School of Mines carried out tests on the ignition of fine coal-dust
by electric ares. An account of his experiments is given in
Appendix VII. The tests were on a Iaboratory scale and showed
that under certain conditions an electric spark can ignite an air-
dust mixture. More elaborate tests in other countries have proved
the possibility of an ignition of coal-dust by electric arcs. We do
not, however, think that the risk from this source is comparahleé
with the risk from shot-firing. The danger of an ignition of
inflammable gas by electri: sparks or ares is however in a different
category and must not be overlooked by those who use electricity
in situations in which there may be accumulations of firedamp.

4. In 1928, two demonstrations on the explosibility of coal-
dust were carried out, one before the members of the Coal Dust
Committee at the underground experimental gallerv described in
the Second Report, and the other before the Colliery Managers
Association in India at the Tudian School of Mines, in the experi-
mental gallery described in the First Report (sce Appendix 2),
These tests did not reveal any new data and were carried out
chiefly for their publicity value.

Erreer or roe Presexce or Coirse Drst ox THE EXPLOSIBILITY
oF Fixe Coar-DusT.

n. The tests recorded in the First and Second Reports. with
the excepti{m of Test No. 52, were carried out on dust which had
been artificially ground and sieved so as to eliminate all the coarser
dust. As a consequence in those tests the concentration of very
fine dust was higher than normally exists in the roadwavs and °
working places of a mine. Moreover, since all the coarser pieces
of coal had been removed, there was no obstruection to the raising
of the dust in a cloud by detonation or shot-firine. Where the
dusf is intermixed and overlain by coarser parficlzs. as is usual
In a mine and particularly so at the working face, the up-lifting

3

4 oveat extent obstructed. The finer dus(’;,
‘ c * .. " . . - ‘e
ottles into the cavities and irregularities of the ﬂ901_ ang tl]i Coc‘o(;]ldi-
i\ flié larger pieces of coal. This 1s a1 charact}e}'llalhﬁ 0 bee‘; ondis
\ orki i -avs whice as
tions of work ces and mine roadways _ I
tions of working pla 5 and | : ays b has beon o
- investicators in other coun , An
nd commented on by o her coun of
{:uch importance that in some cases the iiu(llm(z i)lf 3111) u;lltrtﬁrie}i?téd
o - fired opacated by eoal-dust has been ¢ :
sion of firedamp to be propag 3 B e verhings
L - insutficiency of fine coal-dust in ¢t :
sot to the absence or Insu coal-dust 2 ing
but to its having been prevented from being raised mtortt}il:lez;l v
o L0 () - . . '- (1 .
reason of the weight and size of the overlying coarser ps -
‘ - ~ 1. . - e
It mav be concluded, therefmie,. thatl :(115 ;xhgenzngn;;:]smble
) X articles of coal in coal-dust nas a
presence of coarser particle 7 -dust onsiderabl
i 1ce i i isk of a coal-dust ignition or propags .
influence in reducing the ris a e . opagn ;
p ment does no
It should be noted, however, that the smnj?‘ar,fu_deq Joes mot
apply to fine dust which collects on the roof and sides ¢ u. wjne
roadway. This aspect of the problem we discuss more rully
where (page 9) in this report.

of the fine dust is to

ADDITIONAL TESTS 1IN AN UNDERGROTUXND GALLERY.

G. With a view to the testing of Indian COﬂl_dUSts.qi}deﬁ
circumstances more closely approx'lmahng to actualF}'\f)fx una
conditions than was done in the tests 1‘?(‘01‘(18(1 in our f'lh fax;n
Second Reports a series of tests was _carrled out 1nln I:]O'imtﬁ)ie !
old underground incline in No. 1:)‘ seam, Kin-(t‘lvlai S;? Indi?x;
Jharia, placed at the disposal of the Committee by 1e' ast niv;n
Coal Company, Limited. The dimensions of the incline are given
in Fig. 1, and a description of the experiments 1s give
Appendix III.

In the first set of these tests slack coal collected from the ﬂ‘oo;‘
and sides of a roadway in a mine was distributed on J.[hﬁ f'l?01 0
the experimental gallery so that the volume of the ga el}fozﬁr
which the dust was spread was the same as the volume o ei
roadwayv from which the slack had been collected. The slack coa
was not sieved in any way and was thus, as far as the methods oé
collecting the sample allowed, in the same state of ‘(1—1_\'1510'11 atI}ll
presumably in the same relation with respect to ml}xn}glmt tS
experimental gallery as in the mine roadway. In most of the .te.s s
- charges of country-made gun-powder were used as the igniting
medium. Tn one or two tests charges of gelignite were exploded
on the floor of the gallery. In only two of the tests were ignitions
of coal-dust observed. (Appendix ITI, pages 22 and 23).

. 7. We do not suggest that these tests are conclusive. They
were carried out on a comparatively small seale in a_gallery which
had not been in use for a considerable time and in which there was
no fine coal-dust remaining from previous operations. The dust
used though collected from mine roadways as carefully as the
conditions and means of collection allowed may not have contained
the finest of the dust, which would naturally collect and settle in
the smaller depressions and crevices in the floor and sides. Some



4

of the finest and most buoyant of the dust may also have floated
clear of the area under treatment during the process of sweeping
up the dust. Again we cannot be certain that the grading of the
dust when laid on the floor of the experimental gallery was exactly
the same as in the original state of the mine roadway. TFor
obvious reasons it would be difficult to ensure absolutely similar
grading in the two cases and, owing to the difficulties of making
such tests, no grading tests were attempted. As far as possible,
however, the dust was stirred up by foot before each test.

On_the other hand the flame and concussion of the charges of
explosives used were probably more intense than is usual in actual
practice. The shot-holes, which were bored in the coal sides of
the experimental gallery, were lined with steel pipes and the
charges were abnormally heavy. These factors would undoubtedly
to some extent counterbalance the possible deficiency of fine dust
in the slack and the maceuracy of the grading and distribution of
the dust. '

8. We are conscious also of the force of the argument that in
a serles of tests such as these, more weight ought perhaps to be
given to one ignition than to a considerable number of non.
ignitions. It is obvious to practical mining men that an ignition
of coal-dust in a mine is not a probable contingency, as if it were
so no mine would be safe and coal-dust explosions would be of
every day occurrence. We have to deal with possibilities rather
than probabilities. While therefore we realise that it would be
unscientific and unwise to give too much weight to the results of
these tests we opine that sithin their experimental limitations
they indicate that the conditions must be more severe than is
usual in actual practice before an ignition of coal-dust is likely.

9. In the second set of tests, contained in Appendix IV, tests
were made on specially sieved dusi. Slack was collected in the
same way as for the tests described in Appendix III, but it was
in this case sieved so as to obtain the included fine dust in three
grades, viz,, dusts of sizes between 30 and 90 mesh, between 90
and 150 mesh and over 150 mesh. Three tests only were carried
out and the igniting charge in all cases was a heavy shot of
country-made loose gunpowder. The concentration of ‘the dusts
per cubic foot of air space in the length of gallery over which the
dust was spread was in each ease greater than the concentration
nﬁfegsaxi)' tpt}forﬁn an inflammable dust-air cloud. No ignition wag
obtained with the two coarser rades, igniti ‘
With the fmeni e b g but a feeble ignition resulted

These experiments although perhaps imperfectly staged from
a sclentific and practical view point indicate that fine coal-dust is *
more readily ignitable than coarse dust.

Visits 1o REPRESENTATIVE Coar. Mings.

10. In the course of our investigations we visited a number of
representative collieries in the Jharia ang Raniganj coalfields.
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\ different condition of things exists however on the m:(xllo}‘1ty
of the main haulage roads. In many of the mines wet C(t){l itions
at the working face gradually change to dry conditions ;n he \lvn:’ilil
haulage roads, particularly if these are also _1nta\fc ﬁalr aye.
Moreover there 1s generally a greater atcumulation ot fme coal-
Just on haulage roads than in working galleries.

17. Apart from conditions with renpect to moisture however
there ave othevr important reasons why the quantity of 'coal—dust
generally found in Tndian mines is less than in mines in Great

Britain. Work in Indian mines as a rule is carried c:)? ((I)I:ﬁ](:;ﬂr

leisurely than in the more highly organised mmes1 ‘
countries. There is not the same hurry and bustle. In other coun-

tries, using highly skilled labour, mechanical coql-cutterslallld
conveyors, and high speed haulage, the production of coal and the
activities of transport are on 2 much more intensive 's(‘z}le than 18
usual in Indian mines. As a result in the latter within a given
area and a given time less fine coal-dust 1s produced than under
conditions in which activities are more intense.

18. Tt is also necessary to consider the effect of the ventilating
current in dryving and distributing such fine ?oql—dllst as is pro-
duced in the mine. The drving power of the air in an Indian coal
mine may be considerable. Such drying power is not the same
in all mines. In shallow mines it is less than in deep mines. It
is also less at some seasons of the year than at others.

Again the drying power of the air is greatest in the main intake
airwavs because in them the air is travelling at a higher velocity
and js still unsaturated. It is practically 7il in the working
places and in the main return airways. In the working places the
air is as a rule almost stationary (except where there is a risk of
accumulations of inflammable gas) and is approaching saturation,
while in the main return airways the air is as a rule practically
saturated. .

For these reasons it will be found that even in mines which are
naturally wet at the working face the main haulage roads, parti-
cularly if they are also intake airways, are invariably dry.

FWe have pointed out that the air-current is often sluggish in
the working places. Because of this any fine coal-dust produced
in such places is not re-distributed and kept in motion by the

. air-current. It may be disturbed from time to time by blasting
or by the movement of tubs or workmen but soon after it settles
again within the same locality. Tine dust on haulage roads where
the air-current is strong is, however, being continually winnowed
and re-distributed over the sides and floor of the roadway. Again
a working gallers or a pillaring area in an Indian mine has, as a
rule, a short life and soon ceases to be the scene of human activity,
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whereas a main haulage road mayv have an active life extending
over the whole history of the mine. Even in main haulage roads
the speed of the ventilating current in an Indian mine is seldom
as high as in a British mine owing to the greater thickness of the
seams. .Iu our view, therefore, the slower movement of the air-
current 1s a factor of some importance which renders the coal-dust
danger in Indian mines actually less evident than in British mines.

REecoyespartioxs oF THE CoarL-Dust CoMMITTEE ALREADY IN-
CLTDED Ix¥ Tt INp1axy Coan Mixes Recuratrons, 1926.

19. Since the publication of our First Report several recom-
mendations made by us have been incorporated in the Indian Coal
Mines Regulations, 1926. For example:—

(a) the recommendation that a supply of clay tamping should

be provided at convenient places in the mine 1s embodied
in Regulations 107 and 111,

(b) our recommendations regarding the examination of a
working place for the presence of inflammable gas or
dry coal-dust before the firing of a shot and the making
safe of such a place before firing is covered by Regula-
tion 115, : ) )

(¢) our views on the use of ““ Permitted >’ explosives were met
in Regulation 116,

(d) our comments on the particular danger resulting from
narrow advance galleries in seams which give off

inflammable gas have been partly given effect to in
Regulation 124.

Prorosep EMENDATIONS To CERTAIN REGULATIONS.

20. In our Second Report we refer in conclusion 8, page 7, to
the desirability of ‘‘ correctly proportioning’’ a charge of explo-
sive. This is an important desideratum, since if the charge is too
light for the work to be done it may simply blow out the tamping,
and if it is too heavy much of the energy will go to produce heat
and flame. It is, however, obviously mpracticable to lay down
any definite process of determining what is a correctly proportioned
charge. Such determination must be left to the person whose
duty it is to estimate the amount of the charge. On account of the
nature of the work, blasting is hardly ever entrusted to
inexperienced persons and any recommendation we can make
cannot go bevond an injunction to bear always in mind the im-
portance of suitably proportioning the charge to the work to be
done. DProper proportioning is, however, of equal importance to
proper drilling and placing, and accordingly we recommend that
existing Regulation 107 be amended to read: —

‘“ The amount of every charge of explosive shall be propor-
tioned to the work to be done, and the charge shall be placed
in a properly drilled and placed shot-hole and shall have
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sufficient stemming. A sufficient supply of clay or other

suitable stemming material shall be provided at places cou-
venient to the shot-firers.”

21. In our First Report we laid emphasis on the desirability
of restricting the length of the narrow advance galleries which are
common in pillar and stall workings in India and of conducting
the ventilating current as near to the working face as is practi-

cable. Accordingly we recommend that existing Regulation 124
be amended as follows:—

“ In every mine in which inflammable gas has been found
during the previous twelve months safety lamps shall be used
as a precautionary measure in all galleries driven to a distance
greater than the length of two pillars ahead of the last con-
necting gallery and in all narrow advance galleries; and no
narrow advance gallery shall be driven more than 10 feet
ahead of the widened gallery; in every such gallery the

ventilating current shall be conducted as near to the working
face as 1s practicable.”

22. Some of the aspects of the problem outlined in our First
and Second Reports were discussed at meetings of the Mining and
Geological Institute of India. In particular the Council of the
Tnstitute invited opinions on the following points:—

(@) Whether the proposal that all dust within a comparatively
small radius of a charge of explosive should be removed
before the shot is fired is approved.

(b) Whether it is reasonable to insist on the use of ¢ permitted ’
explosives only.

(¢) Whether the precautions applied in Great Britain are
necessary in India in whole or in part.

The consensus of opinion as revealed in the discussion was that—
(a) it was desirable to remove coal-dust before shot-firing;

(b) that a general enforcement of the use of ° permitted’
explosives was impracticable and unnecessary: and

(c) that except in perhaps a few mines in which the danger
from coal-dust was more evident than in the majority

such precautions as are applied in Great Britain are
not necessary.

23. The general question as to the necessity or otherwise of
the usual precautions against the risk of coal-dust explosions is
discussed elsewhere, but we wish here to make a few comments on
the practicability of cleaning up the. coal-dust before shot-firing.
In our Second Report it is suggested that the removal of fine coal-
dust from the vicinity of a shot might eliminate the risk of an
ignition by that means. On fuller consideration, however, we avs
inclined to the view that In general such a course would be im-
practicable under actual working conditions. In the ordinary
process of ‘“ cleaning up ’* in a working place it would be only the
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coarser and hence least dangerous dust which could be removed
by ordinary means. The finer dust would remain and indeed
would be more uaccessible to dust-raising agencies than if the
coarser dust were not removed at all. The removal of coal-dust
in the vieinity of a shot since it cannot in practice be thorough is
not a complete safeguard and would have to be followed by water-
ing or stone-dusting before the risk of an ignition of coal-dust
would Dbe effectively prevented.

Where watering or stone-dusting is to be carried out previous
removal of the coal-dust as far as possible is to be recommended
since less water or less stone-dust, as the case might be, would
then be necessarv. But where no additional palliative is to De
applied 1t is doubtful if the removal of the dust, unless very
thorough, would in itself be sufticient. The suggestion to be worth
anything in practice would involve careful sweeping up of the fine
dust before every shot and we greatly doubt if that is practicable,
We feel that in cases where there is an obvious danger cleaning
up the dust must he followed by watering or stone-dusting to be
of any use, and if the danger is not a serious one, as in our opinion
in general in a non-gassy mine it is not, it is perhaps better not
to attempt any sweeping up of the dust before shot-firing. At
the same time we approve of the removal of as mueh of the smal}

coal as possible from the mine so as to minimise the amount of
fine dust produced.

We wish also to draw the attention of mine managers to the
possibility of fine coal-dust from screening plants being carried
into the mine, and the desirability of taking steps to minimise or
prevent this occurring., -

GENERaL Discrssiox OF TESTS INCLUDED IN THE FIRST AND SEcoxD
REerorTs,

24. In our Second Report we stated (1) that the dust of any
coal seam of commercial value in India, if in a sufficiently fine
state of sub-division and in sufficient quantity, is capable of
rendering an atmosphere of ordinary air explosive. We also con-
cluded that dust from a seam having a large percentage of ash
and a low volatile content was less readily ignitable than dust from
a seam low in ash and high in volatiles.” Tor example, out of ten
ignition tests of dust from the Dishergarh seam there was onl
cue non-ignition, and of three ignition tests of dust from Sanctoria
seam the non-ignitions were nil; while out of thirteen ignition
tests of dust from No. 15 seam, Jharia, there were eicht non-
lgnitions.  Again out of five Propagation tests of dusts from the
Dishergarh and Sanctoria seams all resulted in inflammations,
while out of six similar tests of No." 15 seam there were three
failures. In our view the greater inflammability of dusts from

the Dishergarh and Sanctoria seams, as compared with Jharia
——
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Furthermore in our view the amount of fine dust in working
galleries is as a rule so meagre and so mixed with coarser particles
of coul that fhe pessibility of an inflammation in the absence of
mflammable gas is remote. Consequently we do not feel justified
in suggesting that any additional precautions should be taken at
the coal face beyond a general recommendation that colliery
managers should 1nstruct all subordinate officials to take special

carve in the proportioning, placing and tamping of charges <o as
to avoid blown-out shots.

27. We recommend, however, that two additional regulations
be made applicable to all coal mines as follows:—

“As far as practicable main haulage roads shall be kept
free from accumulations of fine coal-dust; *’ and

““ All coal tubs shall be so constructed and maintained as
to prevent, as far as practicable, coal-dust escaping through
the sides, ends or floor of the tubs.’’

The object of these regulations would be to minimise the pro-
duction of fine coal-dust as far as practicable. Much fine dust, as
we have pointed out elsewhere, ig produced on haulage roads, and
the greater the accumulations of small coal on such roads the
greater the production of fine dust which may be carried by the

ventilating current and by other agencies to other parts of the
mine,

Prorosans 1v Respeer or Cosr. Miyes Workrx

G SEAMS wWHICH
GIVE OFF INFLAMMABLE Qus.

28. The arguments based on the extensive use of gunpowder
and the absence of any definite ignition of coal-dust though potent
when applied to non-gassy mines in India are not applicable to
mines in which inflammable gas is found. Other things being the
same, a coal-dust explosion is much more likely to eventuate in
A gassy mine than in one in which inflammable gas is absent. The
presence of even a small percentage of inflammable gas in the air
will greatly increase the inflammability of a dustoair mixture.
Moreover an initinl explosion of fire-damp provides an ideal
pioneering wave which stirs up and raises any fine dust in the
vicinity, and the magnitude of the flame of the gas explosion ren.

ders it probable that dry coal-dust if present will become ignited

and propagate the explosion beyond the limits of the inflammable
gas.

Again in India a seam which gives off inflamm
rule rich in volatiles. The evidence of coal-dust
0 gassy seams in India may not be so weighty as in other coun-
tries, chiefly perhaps because the number of mines working such
seams in India is small compared with the number in_ other
countries, but in our opinion itis sufficient to warrant a clear

able gas is as a
explosions even
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31. In addition we suggest the desirability of applying the
following new regulations to certain coal mines:— ,
“ All airways, haulage and travelling roads and working places

or parts of same which contain dry coal-dust shall be treated in
one of the following ways:

(a) they shall be treated with fine incombustible dust in such
manner, and at such intervals, as will ensure that the
dust on the floor, roof and sides throughout shall always
consist of a mixture containing not more than 50 per
cent. of combustible matter;

(b) they shall be treated with water in such manner, and at
such intervals, as will ensure that the dust on the floor,
roof and sides throughout shall be in such a wet con-
dition that it cannot be raised in a cloud; or

{c) theyv shall be treated in such manner as the Chief Inspector
of Mines may approve.

Nore.—The incombustible dust used for the purposes of this regulation

shall be prepared from shale or other material containing no injurious free
silica.”

These recommendations follow on the lines of regulations in
use in (reat Britain but are much less stringent since we have
omitted the requirements regarding sampling and testing. We
think that 1t will be sufficient to leave the proper application of
the foregoing safeguards to the judgment of the mine manager
and the vigilance of the ofticers of the Department of Mines.

32, There remain to consider the particular mines or classes
of mines to which the new regulations suggested in the preceding
paragraph should apply. We doubt the necessity of applving
them to all coal mines in which inflammable gas is found or likely
to be found, or to all mines in which safety lamps arve required to
be used in compliance with Coal Mines Regulation 123. In our
opinion the number of coal mines in India in which there is any
appreciable danger of an explosion of ceal-dust is few. In South
Africa and Australia—where underground conditions in coal mines
are similar to those in India—precautions in vespect of coal-dust
are applied at the discretion of the Inspector of Mines. We con-
sider that this example may well be followed, and we recommend
that the Chief Inspector of Mines be empowered to apply the
regulations detailed in the preceding paragraph to any mine in
which in his opinion the risk of an explosion of coal-dust is such as

to require the taking of precautions additional to those enjoined
in respect of all coal mines.

GENERAL REMARKES axp CoNCLUSION.

33. Before concluding our report we wish fo point out that
our investigations have necessarily been less elaborate than those
carried out in more important coal mining countries such as Great
Britain, France, Germany, and the United States of America. The
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APPENDIX I

Summary of Recommendations.
1. That Regulation 107 be amended to read :—

* The amount of every charge of explosive shall be proportioned to
the work to be done, and the charge shall be placed in a properly
drilled and placed shot-hole and shall have sufficient stemming. A
sufficient supply of clay or other suitable stemming material shall be
provided at places convenient to the shot-firers.”

Page 8, para. 20,

2. That Regulation 124 be amended as follows :—

* In every mine in which inflammable gas has been found during the
previous twelve months safety lamps shall be used as a precautionary
measure in all galleries driven to a distance greater than the length
of two pillars ahead of the last connecting gallery and in all narrow
advance galleries, and no narrow advance gallery shall be driven more
than 10 feet ahead of the widened gallery; in every such gallery the
ventilating current shall be conducted as near to the working face as is
practicable.”

Page 9, para, 21.

3. That two additional regulations be made applicable to all mines as
follows : — ’

“ As far as practicable main haulage roads shall be kept free from
accumulations of fine coal-dust; and :

* All coal tubs shall be so constructed and maintained as to prevent,
as far as practicable, coal-dust escaping through the sides, ends or floor
of the tubs.”

Page 12, para. 27,

4. That additional regulations respecting the use of ‘* permitted "' explo-
sives be made as follows :—

Regulation 116-A.—** In any place where the use of ‘ permitted * ex-
plosive is enjoined by the Regulations all shots in a round of shots shall
be fired simultaneously.”

Regulation 116-B.—' In any place where the use of ‘ permitted’
explosive is enjoined by the Regulations the aggregate charge in any
number of shots fired simultaneously in coal shall not exceed the permis-
sible maximum charge for the kind of * permitted ' explosive used.”

Regulation 116-C.~—**In any place where the use of °permitted’
explosive is enjoined by the Regulations no shot shall be fired in coal
which has not been undercut, overcut, or sidecut, and the length of
the shot-hole shall be at least 6 inches less than the length of the cut.”

Page 13, para, 29.

5. That shot-firers in gassy mines be required to hold a certificate of ability
to test for inflammable gas.

Page 13, para. 30.
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3. Th‘z}t to certain coal mines a new rea
All airways, ¢
parts of same whi
following ways :—
(a) thevvshall b
( 3 e treated
manner, and at such interval

ulation, as follow: i
G in . s ollows, be applied :—
: }iluc ggf&ignél ‘trnvelhng roads and “iorkinap Pplii
ry coal-dust shall be treated in one oefs thor
)

with fine incombustible dust in such

floor, roof : s, as will en
oof and sideg throughout shall al\yv;}":ugsnsti};itogllf (h.xstt on the
b mixture con-

tamm no Nnor t]llll O pe ent, o m Stlble matter;
g t m (&) 1 5 rece . f combu,
2

(b) they shall be tr .

. . & 87 eated with i

intervals, as wi water in such m

out shall bse“ilél :fcslure tl}at dust on the floor, roofaggsr, 'gnd ab such

cloud; or 1 & wet condition that it cannot bsel rcjlsiszl(llro‘ugh-
z in a

(c) they shall b i
Mines may appro‘sefreatEd o such manner
Nore.—The ine i
. bustible d
shall be prepar from shal, oust used for the Ses i
i prepared from shale or other material cgliiggiie;a Oliot}illlls' regulation
g jurious free

as the Chief Inspector of

Page 14, para. 32,

7. That the Chiet I V

detlo s nspector of Mines be empow

risk of an ex}:leo:li);gce(}lng paragraph to any migz“ifeihtiofgply e g ation

s an ex tl;o~ o _cga]-du;st 1s such as to require ti ‘ 'l’n °fe cpimon th
se enjoined in respect of all cloal n'1e j2king of precautions

nines.

Page 14, para, 32.
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APPENDIX IIL.

Demonstration Tests.

out at the experimental
19928 (see Second Report,
was damp due to running

Tests Nos. T4, 75, »6.—These tests were carried
nnderground gallery at Godhur on the 27th January
page 11). The condition of the floor of the gallery
rain water.

Test No. 74.—The testing gun was placed at & distance of 150 feet from the
mouth of the incline and charged with three-quarters of a pound of English
compressed gunpowder. The floor of the gallery was strewn with dust from
No. 13 seam, Jharia, 80 per cent. of which was ground to pass & sieve of
150 meshes per linear inch.

Result.—No ignition.

Test No. 75.—Repeat of No. 74 but with the gun brought up to & dry
place at 35 feet from the mouth of the incline. A small amount of fresh dust
was placed on the floor near the mouth of the cannon.

Result.—An ignition, large volumes of flame being ejected from the mouth

of the incline.

Pest No. 76.~—Repeat of test No. 75.

Iesult.—An ignition similar to that in test No. 75.

Tests Nos. 77, 78, #g.——These tests constituted a demonstration of the
inflammability of Indian coals to members of the Colliery Managers’ Associa-
ticn in India’and were carried out. in the steel test gallery at the Indian School
of Mines, Dhanbad, on the 9th July 1928.

Test No. 77.—Seam No. 13, Jharia. TFineness of dust 75 per cent. passed

through 200 mesh sieve. Source of ignition—Three-quarters of a pound of
‘nglish compressed gunpowder fired from the test cannon. Dust strewn on
tance of about 25 feet.

lor of test gallery for a dis
Result.—Ignition with large volume of flame emerging from mouth of tube.

Test No. 78.—Repeat of No. 77 but without spreading any more coal-dust.

Result.—Ignition as in test No. 7.

Test No. 79.—Repeat of Nos. 77
nonths old.

2esult.—Tgnition as in tests Nos. 77 and 8.

and 78, but with dust which was six
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APPENDIX III.

Tests in an underground gallery with sweepings collected from
working galleries and haulage roads.

Date: —21st February 1931.

In the majority of previous tests artificially ground fine coal-dust was used
oad the tests were made under conditions which were very favourable to an
explosion or ignition being obtained. The following tests were made with dust

in, as far as possible, the same state of sub-division as it was found in the
nane.

The tests were conducted in an underground ineline in 15 seam which was
prepared and placed at the disposal of the Coal-Dust Committee by the kind-
ness of the East Indian Coal Company, Limited, the owners of Kendwadih
Colliery. The dimensions of the incline are shown in Figure 1.

Tests Nos. 80, 81 and 82.—Dust used.—A dry hand-cut gallery in 15 seam
was swept clean for a distance of about 15 feet from the face and the whole
of the material collected, with the exception of pieces of coal exceeding a
Linch cube, was placed in kerosene tins. From a volume of 973 cubic feet of
gallery and a floor area of 1292 square feet, a quantity of 375 lb. of dust and
sinall coal was obtained.

At the experimental incline the material was evenly spread on the floor
over an area such that the volume of the gallery was the same as the volume
of the gallery from which the sample was obtained.

Test No. 80.—Two shot-holes about 4 feet deep were drilled in the coal
side of the experimental incline and lined with iron pipes having an internal
diameter of about 2 inches. The holes were 18 inches above the floor and

inclined so that they pointed towards a point on the floor in the centre of the
gallery,

The object in lining the holes was to produce blown-out shots and to
prevent the sides of the incline being unduly shattered. The holes were

charged cach with 1 lb. of country-made gunpowder and stemmed with 2 inches
of clay.

The shots were fired electrically, the second shot being fired about 1 second
after the first.

tesult.—The first shot raised a cloud of dust but no flame other than the
Hame from the explosive was observed. The second shot did not cause ap
ignition of the dust cloud,

Test No. 81.—This test was a repetition of No. 80 as deseribed above, but
the first shot was a charge of 2 1b. and the second 13 1b. of country-made

gunpowder. An interval of about 10 seconds elapsed between the firing of
the two shots.

Result.—~The first shot raised a cloud of coal-dust but no flame other than
the flame of the shots was observed,

Test No. 82.—The conditions were the same as in tests Nos, 80 and 81, but
the charges were 6 oz, of gelignite and the interval hetween the firing of the
two shots was about 2 seconds.

Result.—The dust cloud formed by the first shot appeared to be smaller than
tue clouds produced by the charges of gunpowder in the previous tests. One
cartridge of gelignite was projected from the second shot-hole and continued
t;l)a burn on the flocr of the gallery until it was consumed. No ignition took
rlace,

Sieve analysis of a representative
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sample of the dust used in tests Nos. 80,

§1 and §2.
ined ined Passed
Remained | Remained | Momtinet, | 800 mesh | through 200
e Wiil%ht i} on 30 mesh onsfgg‘fél sh | on s;)eve. sieve. mesh sieve.
sampie. sieve. .
t.
Per cent Per cent. Per cent. Per cent. Per cen
3 21 17
3 1b, 905 0z. . 97 138 47

' i ‘ ros. 80, 81 and 82.
Prozimate analysis of coal-dust used in tests Nos

Ash Moisture. ‘ Volatile matter. Fixed carbon.
sh.

1835 251 \ 2720 5194
‘3D

i cperimental incline the concentration
1t is interesting to note that in the e,\penmentaallsu e e T Sieve

()f dust \\hlch was Capable Of be]no’ paSS ed thrOllgh
i . b 3
k! * 8 0z. per C\lblC fOOt: Of 1T space a (Oll(,‘ellt[dblon 1m excess ()f thab
was 2

required for an explosion.

fine dust, however, was mixe : i
du:lrhi'hirclh would, to a considerable extent, prev ent it b

by the blown-out shots.

. . N
i times its own weight .of coarse
tent, eing raised in a cloud

] reepi rom a
Tests in an underground gallery with sweepings collected f
) machine-cut gallery.

Date : —26th February 1931.

galler

] d.——The mixture of small coal and dust was taken féor: am,,aarl f05;
in 15 soum which was being driven along a barrier to prep.ah m}:“S - Jor
o tmetion” 'PI l allery beine to the rise of an area in whic tpb s wers
extraction. t(iewgas périectlvc dry. The face had been unde‘rcrtx yhad coal-
Ao CXtmch'e nd the noral amount of sweeping and cleamrl); dupIean oeen
Some Sroparator 'ato blasting the face. Although the gallery 10(;l e c'as thero
donesrt)irﬁp:n;zt\(i):)amount of the finer dust left 501:1) ;lslg gsglrc f;l;te;cf} c‘:allel-liv et
was : of 2, gallery
cagy ?Oax(-leu'\sto?naiitf}il Z(;s\;ierz fegtr,org7§ lz?lz?gust and small coal were obtained.
a floo g

. . .
At the experimental incline the fm:;)termlnwaswg;ext]}l])e :grf:daso?h;hso‘ic;:e
o1 h that the volume of the gallery was
ggoih:ng?xi‘le:rysuiz th:3 mine from which it was obtained.

i i ide of the experimental
V. —Two shot-holes drilled in ‘the_coal si ntal
i lTest A({)'liizé \'{i":}? iqron pipe;, 2 inches in diameter ?im: r%\izstw?é]};g’agoeut
mclxlnehan ed with 1 1b. of country-made gunpowder an A ar I:md vith about
iic' cl_argof clay. The first hole was 1 foot.above 'chet 00f and inglined <o
tﬁatmictli)sointed tvo.wards a point on 1the dﬂ%bieutl atll)lgv:e& éeﬁx?gc holeg fery and
le w izontal and 3 feet . .
Eliesifggdﬁggée }\)\}a So?égggi; hf?;sltzz?nax?d the second was fired by electric fuse 1
ole w
ded.
second after the first shot explo ' . -
Result.—The first shot raised a cloud of dust and thereb “:goitszg}gge}cc?n
tion G(S,Ifl the coal-dust with a flame W}fnzh ragpfeaex;ﬁe(:lmrtgss :he e ore
i distance o or 5 f y. The
i'l‘?mgtoegvg{:go;oxS{:%I:%efosrecan shot. The noise made by both shots mdxcated
as g t
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that in the absence of the lining

: pipes they would have done a normal amount
of work. The pipes were

not damaged and both shots were blown-out shots.
Test No. §4.—This test was a repetition of test No.

5 83 as described above,
but both holes were charged with 2 1b, of country-made gunpowder.

Result.—The first shot raised a cloud of dust but neither of the shiots
produced an ignition of coal-dust. Although the shots were ‘* blown-out shots
the lining pipes were torn longitudinally and the coal at the face of the holes
was shattered. )

Test No. 85.—Three, two ounce, ¢
and laid on the dust, as it was spre
and fired by a fuse detonator.

Result.—A loud detonation with a small bright flame but no ignition. The
dust cloud raised by this means was barely perceptible.

Test No. 86.—About 50 Ib, of unsieved material was placed on the floor
in a pile about 15 inches in diameter and three catridges of gelignite, arranged
as in the previous test, were buried in the dust to a depth of two or thrpe

artridges of gelignite were tied together
ad over the floor for the previous tests,

inches.

Result.—There was a loud detonation but no more flame than in Test No. 85,
and although a large concentrated cloud of dust was formed no ignition tool
place. The dust from a radius of 18 inches was blown off the floor.

Test No. 87.—One shot-hole 4 feet deep and lined with an iron pipe, 2
inches in diameter, placed 12 inches above the floor and inclined so that it

pointed towards the floor was charged with 2 1b. of country-made gunpowder
and stemmed with 1} inches of clay.

Riesult.—A ** blown-out ”’ shot accompanied by a loud detonation. There
was an ignition of coal-dust; the flame being observ

ed very distinctly. It
traversed the floor, the opposite side and the roof and appeared to die out

on the side in which the shot-hole was placed. The flame seemed to be
more intense round the perimeter of the gallery than in the centre. The
ignition did not appear to extend outwards although there was dust on the
floor for a distance of 20 feet from the shot-hole towards the incline entrance.
It seemed to be confined to a section of the gallery, 5 to 10 feet long, in

which the concussion and the velocity of the produets from the blown-out shot
raised a cloud of dust.

The fact that an ignition of this extent was obtained when previous shots
of similar charge had not resulted in such an ignition is explained by the fact
that the fine dust of the dust clouds raised in previous experiments had been
deposited on the floor roof and sides and thus a condition favourable for an
ignition was gradually created.

The results so far obtained indicate that where fine dust

be raised in a cloud, is present in a gallery a blown-out shot can raise and

ignite a dust cloud of considerable volume but if the fine dust js intermixed with
many times its own volume of coarser dust a hlown-out shot is unlikely to
raise and ignite a dust clotd of such a concentration and volume as might
initiate a coal-dust explosion.

, which is free to

Sicve analysis of a representetive sample of the dust used in tests Nos. 83—§7.

Remained Remained Remained Remained Passed .
Total weight of | on 30 mesh | on 90 mesh 150 11111esh on 200 mesh { through 200
semple, T. M. . LA | oo L. M. M. |mesh I, .M,
sieve. sieve. i : sieve. sieve,
Per cent. Per cent. Per cent. Ter cent. Per cent.

41b.12:25 0z, . 675 174 - 84 41 26
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Proximate analysis.

Ash Moisture. Volatile matter, Fixed carbon.

1867 9-90 2764 5149

In the experimental incline and in the machine-cut gallery irs(;zr(ll ‘:ﬁ?ﬁgaﬁheﬁ
{us n“ obtained the concentration of dust capable of being p ssed & cap%.ble
ﬂ"hbt vf}? siev(e was 184 oz. per cubic foot of air space; a concen ption capah o
1;0 n-l:}nating an explosion. It will be noted that the perceg egementane
(\)vhgclh I;a:;ed through a 150 mesh sieve was G‘h'T p((flr ce;xtg.a;wl'?rf?e(a\ssee- 1t : S}:S 80—852 )

¢ dust of 5 fineness obtained from a hand-cu
‘ glleSOi)Z?ece{:]?e Trillz hand-cut gallery had not been cleaned up before the
wvas o .
sample was collected.

p p S n tne
Bv sweeplny & ‘78.1 ery w h 3 wi Or coarse bI'OOm as wa dOIle 1 th’-‘
=] B v 1 S

g { is oncentrated
machine-cut allery before the sample was taken the fine dust is ¢

¢ =] B A
on the floor.

Tests in an underground gallery with sweepings collected from a
S haulage road.

Date :—1st March 1931.

Dust used.—The sample consisted of unsieved small cpalNandléuss:qg;)lle%t‘E%

om t ﬂ or and sides of a dry section of lmulage Foad in No. kd e f' The

fI‘uH.) theldo t be swept clean as there was a considerable thickness o ol

ol ‘C'(I)L'll ?(?rmed the packing of the haulage line and from the ﬂooxl' a S%Eon;

go?l \‘lu'c1 t more than 4 inch thick, was included in theqsamp e. on

nmallm{geeréf n20340 cubic feet of roadway and a floor area of 234 square feet,
§75mlb. of dust and slack coal were obtained.

incli i 3 senly spread on the floor
cperimental incline the material was evenly '
"“f}tqnthqere?zﬁx;l}znz}?az the volume of the gallery was equal to the volume of
‘?l‘::*éad;vav in the mine from which it was collected.

Test No. 88.—Two shot-holes in opposite sides and l:_xbo:{t }.:?.Ehin;!;ginal‘i?gg
the floor of the gallery were made 4 feet deep and line ‘“tla Strong iton
pipes, 2 inches in diameter. The outil)‘ cr}d of tfhe hoal(élz(s3 clj)\?rl;;)(fwder ards the

n T -as charged with 1 Ib. of country-made g .
'f}l?g‘g‘heithpr}iunjulgd“with ordinary fuse and the sccond with an electric fuse.

Result.—The first shot was a ** b(l{ownI-tout Shtoltenirftzitirgxifig ;(;?c;hgu:;g;é
o igniti f the dust cloud occurred. It was 0 ) nd
gioibggéogec(-)ontl eafter the first but it misfired due to a defective electric fuse

Test No. §9.—Test No. 88 was repeated but two holes were each charged
ith 2 Ib. of country-made gunpowder. . .
" ;" sult.—The first shot, which was ignited by an ordmary fuss, rtesull‘ce‘ctl1 1@;;
Ijvdmdeto.nation and was a * blown-out shot ", Althopgh z; hli)gt ’Ehoelre as
f\o;med and there was considerable flame with the blown-ouf sf , th Te
“15 {emition of the coal-dust. Despite the fact that two clectric fuses were us
the second shot was a misfire.

i inti he floor, was
v —One hole, 12 inches above and pointing towards t I
charqr‘fes(liE i\\-ft.hgg 1b. of country-made gunpqwder and fired by n;ea:lsd ogl?;dlcx;gzg
fuse. In order to encourage the formation of a more g:_)tn'cenlrguit Qo S ond
and create conditions more favourable for an ignition, additiona 5
on the floor in the line of the shot-hole.
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Lesult.—No ignition. This shot

pipe was destroved and about 1 ton of coal was blown off the side of the

Koo a7 "
Micve analysis of a representative sampl
39 and 90.

was not a blown-out shot as the linin
gallery,

¢ of the dust used in fest Nos. 88

Remained Remained Remai
) 2ema mained : i $
Tomsiu:e)]lgeht of mIl 3\0 mesh | on 90 mesh | on 150 mesh urlx-{ 3]8}(;111]1‘12(5111 thrEaSble(‘i’
ple. b;er M. I AL ML I. M. AL I3 ML meshng I\I-O\%
€. sieve, sieve, sieve, siew:o; o
Per cent. Per cent. Per cent, Per cent, Per cent
4 1b. 88 0z. . 732 128 et 40
. 1 25

Prozimate analysis.

Ash, i
sh ‘ Mboisture, Volatile matter. Fixed carbon

P4

17-G8 , 2-98 26-86 5248

Tests in an underground‘ galler
gallery in the Dishergarh seam.

Date : —7th Marech 1931,

Dust used.—The unsieved dust i

Dust u he u st used in these tests w i
:?lllli]eh in t‘neb Raniganj coalfield and from a distriet bixf Z‘his Igl')'t}{:med o
uh csm“a.s . em% extenrded towards the rise. The thickness olfs etrgatrh hove
unguitz;l;?e }\';;sda out 850 feet. As the dust at working faces wass r:li rip o
msuitable for ¢ le purposes of the tests the sample was taken from damp oy
g and irrynbg.road situated about 100 feet from the nearest x? lf'y Ay
The f d;tr‘iecie %3}?5 ggztmbtythanfd(’{ and coal-cutting machines had n:)(zrbg;én! flasct::i.

strict. ity of dust on the si : igi

:;lr;d t1i‘hee ﬂ\gé\;}le Iof thc}a sample, weighing ab(fui]%%i)oli) tbxsagacl)ll()agrix;;?is br;eghglble
g th - In order to avoid loss of fin s in it lo wee
transported from the mine to the experim‘:mdtglgtig:ﬁxnegi;ra::;;eghi'sample e

At the experimental mine the material was ev o 8
81 area such that the volume of the waller W
from which it was obtained. ° ¥

Sieve analysis of the dust used in tests Nos, 91—95

Remained Remained | R i
. ) em i
Tota;a;m%eht of ori d\(} rr{esh on 90 mesh | on 15(3l l:]c‘;(zh of ?2'(1)13 lrrrlli(;h Fassed )
ple. ;.. LML 1. ..\L A LM M, L AL M thr}:l)ugh 3
ieve, sieve. sieve, siev.r; ) mcs.sieI LA
. ve,
G & N - ——
Per cent, Per ¢ent, Per cent, Per ceﬁt. Per cent,
51b. 735 0z. . 839 835 26 28 -
2 .| 27

Y with sweepings collected from a
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Prozimate analysis.

Ash. Moisture. Volatile matter. Fixed carbon.

1010 314 ' 3502 3174

In the unsieved dust used in the tests the quantity of dust capable of
heing passed through a 150 mesh sieve was 312 oz. and in the experimental
incline the concentration of dust of this fineness was 0-17 oz. per c. ft. of air
space.

Test No. 91.—Two shot-holes made in the coal side of the experimental
incline and lined with iron pipes, 4 feet long and 2 inches in diameter, were
each charged with 1 lb. of country-made gunpowder and tamped with about 1}
inches of clay. The shot-holes were about 12 inches above the floor and 4 feet
apart and arranged so that the gaseous products from the shots would strike
the floor at about the centre of the gallery. The first shot was ignited by
means of ordinary fuse and the second was fired about one second later by an
electric fuse.

Result.—The shots which were ‘‘ blown-out shots *’ disturbed and dispersed
some of the coal-dust in the vicinity of the shot-holes but the cloud of coal-dust
which was formed was not ignited.

Test No. 92.—After some fresh dust had been strewn in front of the shot-
holes to replace the dust dispersed by the previous shots the holes were each
charged with 2 lb. of country-made gunpowder and fired in the same manner
as described in test No. 91.

Result.—The charge of the first shot burnt without expioding and gave a
large flame for several seconds. The second shct was fired about one second
after the flame of the first shot was first observed and it resulted in a loud
detonation and a blown-out shot. There was no ignition of coal dust.

Test No. 93.~—One shot-hole at the opposite side of the incline to the holes
used in tests Nos. 91 and 92 and about 6 feet closer to the incline entrance,
was charged with 11 Ib. of country-made gunpowder. The hole was 12 inches
above and pointing towards the floor. The fine dust separated from the coarser
particles by the previous tests had been deposited as a thin film on the floor and
sides and it was thought that an ignition might be obtained.

Result.—A blown-out shot but no ignition of coal-dust occurred.

Test No. 94.—One shot-hole 12 inches above the floor was charged with 8
oz. of Monobel (Permitted explosive).

Result.—A blown-out shot and the lining pipe was ejected from the hole.
No ignition took place and no flame was observed.

Test No. 95.—Another hole 12 inches above the floor was charged with 10
0z, of Monobel and tamped with about one inch of clay.

Result.—A blown-out shot and the lining pipe was shattered and blown out
of the hole. The detonation was sharp and a flame 9 to 12 inches long wus
observed. There was no ignition of coal dust.
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APPENDIX IV,

ZLgnitio }
g n tests in an mzderground gallery with sc
. . r
of various sizes.

Date:—§th March 1931.

e dust used in ¢} H

callepy . the following tests w :

t ?“asergcrleinig tslfgén }whé(c)hg ohad been cleasmé‘dasu;bglé;eadmthom 5

Great care w cony 81 90,950,150 and 200 . ory to
© was take g the dust to mimoieds,has],:?i;M‘ standarg

Dust wused.—Th
machine-cyt
blasting, T
sieves.

of dust available W

front of g shot-holea.s l
above the
and in each
tamped with

&%:ztesdhoiz Iwalls strewn on iron plates laid on tlﬁ qfl;anti?y
oor and directed tm;'z;(l)’di T(;loiltn}tlr(')ugt}izom (ho tests was‘ §2 ?’;);h:
test it was charged with 1 - 10 the centre of the ;
1 : ged with 1 1b, of ¢o _ 1€ iron plates,.
1% inches of clay and fired by mea:[;hg}: Tidskﬁ??o‘f"der’ thﬂy’
é 'ic fuse,

Table showing conditions and results of tests

Kb ot ) Approxi. Concentra-
test. Bize of dust used, (?)I;a(ﬂfi? th o of
fe db length of | dust per Result
sed. gallery c. ft. of )
dusted. | air space.
_
—
—_—
oz ft. oz ’
96 Tgruugh 30 mesh and on 100 5 |
o ugh 3 5 ‘35 No ignition,
97 Through 90 m
roug esh i
15512k o and on 438 4 ‘19 Do,
98 Through 15
apo II;,II;ShD‘O mesh and on 175
Through 200 mesh . 11-2 ’ N o iton
After tests Nos.

96 and 97 it W,

Oﬁ thf. ron I)Iates f()l a W ldth f As I)I- I enman thOUc'ht that
the fcllllll(‘ to bt . " .o 24 ave e
2 obtain lc‘]lltIOnS in tL‘QtS Nos, 9 7 a

S 3 16 and 9 mi ht h

g0t H b en du

Uus 24 b 0. 111” SI]I()()”I iron plaie m (1‘811(38 f the ﬁﬁfﬂe
to 1}1(? d 15 IE}H) IOV»H ff <
. 34 S a 0

Spreading the dust from v s of coal were pl
g g s test N > b Placed on tl s
In the dust eloud. Ip tesetbtl\"\;o'qgs S0, tkat there would be gl'elascer tul;bulence

when an jonit 3 p

; t o . A01Lon was obtg

it was of ahos e 1e floor, OPposite side and the roof of tlllélefaltizze-x_ﬂzms
= Y, an

NO. 84. Af.ex hC‘ tes Par I(]E‘\ ()’f (Or}xei USRSt were Tfound on t e iron b tQN.
1 3 1
S 1 ¢ ¢ :
a

as observed that the dust h

2 t0 3 feot. ad been blown

eened coal-dysi

27

APPEXNDIX V.,

Note on the visit of the Coal-dust Committee to a colliery in the
Rantganj Coalfield on the 15th December 1930.

CoLLIERY A.

The party descended by the upcast chaft which is ahout 1,500 feet deep.

Hygrometric readings taken in a main return airway near to the shaft
hottorn were, wet bulb 76° F., dry bulb 89° F. The south-east section of
the mine was inspected and the workings were found to be very dry. The
mine makes very little water and no pumping is necessary.

The general impression obtained from the underground inspection was
that the workings were adequately stone dusted, and that the percentage
of inconthustible matter in the dust was higher than fifty. In the return
airways the stone-dust on the floor was of a considerable thickness and when
it was disturbed it readily rose in a cloud.

Stone dusting was not done close to the working faces, but as the faces
were well ventilated and no shots were being fired in them there appeared
to be no danger in leaving a short length of gallery without stone-dust. We
were informed that ‘‘ permitted ’ explosives were used in certain places on
the broad side of pillars and that when a shot was about to be fired the
immediate area was drenched with water instead of being stone dusted.

Stone-dust which was prepared from red burnt shale and occasionally
from a buff coloured river silt was ground in a steel hall mill. The cost
cof grinding and spreading the stone-dust, and of cleaning the roads, prior
to spreading the stone-dust was stated to be Pies 94 per ton of coal raised,
and in 1930, when the output was 143,688 tons, 1,466 tubs of stone-dust
were sent into the mine,

Note on the vistt of the Coal-dust Committee to a colliery in the

Raniganj Coalfield on the 29th December 1930.

Corriery B.

Descent was made by No. 1 (upcast) pit, 1,175 feet deep to the
Dishergarh seam, 13 feet thick. Along the main east level the haulage
road was fairly dry and caked underfoot. On the No. 1 S. E. haulage road it
was dry and dusty for about 600 feet and there was a quantity of caked
and loose dust on the sides of the pillars. The tram lines here and elsewhere
are ballasted with boiler ash (some 15 tubs of ashes are lowered daily).
On No. 9 east level there was a certain amount of moisture on the floor and
not much dust, but the face, where pillar extraction has been commenced,
was dry and there was a fair quantity of slack and dust. The goaved parts,
however, contained no slack. We were informed that all coal, even slack
and dust, is valuable and that it pays to remove it.

No. 18 level was distinctly damp and this condition obtained through-
out the whole of the workings near No. 1 east haulage dip. On No. 18
*level between No. 1 east haulage dip and No. 1 west haulage dip it was
dry and dusty, but less so near the No. 1 west haulage dip and on the dip
itself it was damp. The main dip workings were fairly wet throughout
the parts seen, but at certain points conditions were dry within 100 feet
of the face. The No. 1 west haulage road was dry in places, and there
was not much dust.

In the main west return airway for a stretch of 110 feet near the upcast
chaft the conditions were dry and dusty. Tbhis was the only part of the
return airway examined.
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8,000 gallons per hour is pumped and this water is given off from
f the working faces to the other.

of stonobel and 3,000 detonators are used in an average month
tput of 14,000 tons. 75 per cent. of this is got by electric coal

ntilation was goed. The last measurement made on 15th December
111,000 cubic feet per minute. The fan was not working at the
it is not used during the cold weather months.

the visit of the Coal-dust Committee to a colliery in the
Raniganj Coadlfield on the 29th December 1930.

CoLriery C.

t was made by the downcast shaft No. 2—980 feet deep to the
am (Poniati) 16 feet thick. We went along south main haulage
s was firm underfoot and free from slack and dust. We went
5 west haulage dip which was damp throughout and towards the
water was dropping from the roof. The south machine gzalleries
‘hroughout, Travelled north to No. 1 west dip haulage depillaring
ssing C. P. driven galleries on the way. The whole of this was
We returned by No. 4 west and main north all of which were
ie main haulage roads are all packed with boiler ashes—some
s per day being used for the purpose.
one-third of the output is got from machine galleries from an
20,000 tons per month. The percentage of slack is about 30
below 13”). Forty per cent. of the slack passes through 17 mesh,
acking is not done as a precaution against the danger from coal

b. of country gunpowder is used per month. Gelignite is used
riving through dykes.

on fan produced 100,000 cubic feet of air per minute.

sillaring areas were dry but all new drivings were wet.

er is fired in tin tubes on account of the wetness of the holes
of these are used per day. They are only used in virgin ground.
gallons of water are pumped per hour.

of the Coal-dust Committee at a colliery in the Jharia
Coalfield on Monday, 5th January 1931.

CorrLiEry D.

ty descended by No. 11 shaft, 350 feet deep, to No. 13 seam. -

main dip haulage the conditions were dry, there being dust along
rear the floor, but the upper half of the sides and the roof were
cumulations of dust. On No. 3 east level the conditions were
those on the haulage road until a dyke was reached when condi-
damp. In the top east pillaring section the conditions werg
water was dropping from the roof in the goaf. It was stated
onditions generally were moist in de-pillaring areas.
» visited parts in which machines were being used to split pillars.
alleries the conditions were dry. All coal is loaded out as run-of-
~no slack being left behind. The lower part of the main dip
18 similar to the upper part and at No. 5 pit bottom the condi-
dry and very dusty. This was due to the fine dust given off
oal in the rotary tippler.
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The drift into No. 12 seam was wet. In No. 12 seam we visited several
machine-cut galleries. The conditions there were dry. }
The workings in No. 12 seam are in general, however, damper than those
in No. 13 seam. N .
We asked if it was considered that the anl(giltl’gnst at tzll?(,r]é(]t\t\f;;l ;l)g
y ! or and were to wat as the :
No. 5 shaft constituted a danger and wers To was 1o
: i Sithi le of No. 5 shaft hottom no dange
shot-firing within a quarter of a m . ; otton o e at
antici od. It was stated that the dust was cleaned up diliy Bo8 » 0
?fnt;lbma'a'ltsuiilolfﬂxt to be a danger a simple plan would be to instal water
sprays on both sides of the tippler.
Additional information:— ‘ i )
(1) Water pumped from the colliery—1,500 gallons per minute. -
(2) Ventilation:—0Ono fan exhausting 200,000 cubic feet per nl)]'n[}l e
; and one exhausting 125,000 cubic feet per minute, each dealing
with different districts. )
(In general we found the ventilation good.)
3) Country gunpowder is used—
© 10,000lb. are used per month.
(4) Output—=27,000 tons per month.
5) ANl coal is machine-cut. o
((G; Depth of shafts, No. 11—350 feet, No. 5 shaft—0650 feet.
(7) The seam does not give off gas.

Mr. Barraclongh was asked to take snmples at the following places s —
4 . <«

(@) Top of main haulage dip.
() In a gallery off No. 3 level.
(¢) In a gallery in No. 13 seanm.
(d) On the level near the rotary dump.
Tach sample at any place to be tnker}”in 3 parts:—
(i) Floor, (i1) sides together, and (iii) roof.

Samples to be analysed for fineness, moisture and incombustibles.

) solliery in the Jharia
’ the Coal-dust Commattee at a Lollwlgl in
Aleeting of Cfmlfield on Monday, dth January 1931.

CoLLiErRY I

i rent by

folows: —Descended No. 1 Plt, then wen g
Sfmt? jig for about 600 feet. The level was clear
nd dai The jig was In a somewhat similar

The route taken Waila
north level and up mnorti-e
of dust, firm under .foof} a;l}d damp.
ondition but got drier farther up. } ' .
condl')lotl en came down the jig, and went down nor:ch. bé(}et 'ménp (c};s

“hb "()01 fect,‘ turning off to north machine section. 'llu.sd 1slr1tche 1s“vem
fh‘b?u 1. ut. The working galleries were well cleaned up, in et?'('blcy o
Eh,m%gm .They were, therefore, as clear of triust as 1S lpmc 3(:‘\“1(; {he
o ;}lprif;lsp.:n'o swept after every machine cutzl. I.‘hle %mlm }r;eswllx; tho lovels
e g 3 5 oal slack. as Sa S
n s At it were packed with stome and c ; d that
]'n-.ﬂui -dlgéixttxto;x‘ L;)mético throughout the mine and tllrol{glxgugo‘t'lxllcisofz -
?ihibl “‘;i’e then returned to the north side main dip and wen v

00 is dip was dry and dusty.
* .. This dip was dry and ¢ . -

0 e the dip we passed through a stone drift mto'No. 14. At}sea‘r(rlx‘;
Frox}l . It) of the workings of that seam an(} emlerging on so'u 1 sll
A tpnrNo 15 seam. 'The workings of No. 14-A tsle:mt1 “t(.:rieu aﬂs}g
main d(ipd‘n‘t({ but' the dust appeared to be coarser than 191 ust the
g.ryt f“; isl;:e:zl in Neo. 15 seam. We now came up south side main dif

istrict v .

i .maining portion being damp.
which was dry for half its length, the rem o p >
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A visit was paid to the south side main return, in which there was a
film of dry fine dust over the sides, and the tloor was also dry and dusty,
We were told that this was the accumulation of a guarter of a century.

Additional information was supplied as follows: —

(1) No blasting is done in No. 14-A seam.

(2) Practically all galleries in No. 15 seam are machine-cut, and are
blasted by means of country gunpowder. Shot holes are drilled
by compressed-air percussion drills,

(3) Country gunpowder used per month 2,100 Ib.

(4) Output for this expenditure of gunpowder—4,500 tons.

{5) The depth of the shatt—400 feet.

(6) Composition of seams:—

No. 15 seam—

Ash . . . . . . . . . 11-00
Moisture 1.08
Volatile matter 22-00
Fixed carbon 65-02
No. 14-A seam—

Ash . . . . . . . . 8-60
Moisture 1-67
Volatile matter 23-40

66-33

Fixed carbon

(7) Quantity of air in circulation—67,000 cubic feet per minute for
No. L pit, and No. 2 pit 40,000 cubic feet per minute. The
ventilation is natural.

(8) The seam does not give off fire-damp.

(9) The reason for not using machines and not blasting in No. 14-A
seam is not because of any apprehension of a danger from
coal-dust.

Samples to be taken as follows:—

(1) North side main dip.

(2) A gallery in north side machine section No. 15 seam.

(3) A gallery in No. 14-A seam.

(4) South side main dip.

Meeting of the Coal-dust Commitice at a colliery in the Jharia
Coalficld on Monday, 19th January 1931.

Coiriery F.

Thickness of seam—11 feet. The seam dips

Depth to 18 seam—430 feet. [
Present greatest depth of workings

from the shaft at varying gradients.
750 feet.

Route.~Descended No. 1 pit, traversed shaft level for a distance of about
950 feet, then down the cross-cut dip and along east level where several ,
galleries were inspected.

Conditions.—Comparatively free from dust and damp throughout and wet
at many places, particularly at the working machine faces.

We then returned to cross-cut dip and went down it for a distance of
about 1,000 feet. Conditions on the dip—comparatively free from dust and

fairly damp.
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From the dip we went along the level on the rise side of No. 3 panel
arca. Conditions were similar to those on the dip.

We then went to the pillar extraction area through the dyke. In this area
there was dry slack lying on the floor.

We then came along the level to the main haulage dip and up to No. 1
shaft level again.

Ventilation.—A fan is provided which gives 140,000 cubic fect per minute.
In the cold weather the fan does not run and the quantity got by natural
ventilation is over 90,000 cubic feet per minute. The seam gives off gas
in most new galleries but particularly rise galleries. In through galleries
and in depillaring areas no gas is given off.

Per cent.
Analysis of seam-—
Volatiles . . . . . . . . . 2978
Fixed carbon . . . . s . . . 58:40
Ash . . . . . . . . . . 11-84
Moisture . . . . . . . . . 114

Explosives nsed—
Permitted—23lonobel.
Maximum quantity per day—51 1b.
Maximum number of shots fired per day—105 shots.
Output per month—10,000 tons, 90 per cent. of which is from machines.
Quantity of water pumped per hour—13,500 gallons. Water is fairly
generally distributed over the workings.

Mr. Barraclough was asked to take a sample in the pillaring avea, the
conditions in respect of coal-dust there although not bad and not repre-
sentative of the mine were the worst seen hy the members.
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APPENDIX VI.

Note regarding samples of Dust collected at mines in the Baniganj

and Jharia Coalfields.

AMethod of collecting samples.—In order to ascertain if the quantity of
dust present was sufficient to propagate an explosion, a transverse section
of the roadway or gallery, one foot wide, was swept.

Near working faces where there were no tram lines and no great thickness
of materials, the floor was swept clean, but on haulage roads where the
materials on the floor were of an appreciable thickness this was not possible
and a superficial layer not more than half an inch deep was removed. The
intention was to include in the sample only such dust as would be likely to
be raised in a cloud by an explosion. This procedure was followed through-
out so that from the results it is possible to compare the conditions obtain-
ing at the various mines. From each sample about an ounce of the dust
was placed in an air-tight bottle for the purpose of analysis.

The samples collected on haulage roads were taken at points where the
conditions of dryness and dustiness were fairly representative of the general
condition of the whole roadwny.

Concentration of coal dust necessary for the propagation of an explosion.
—In paper No. 31, Safety in Mines Research Board, it is stated that Allison
(an American investigator) found from experiments conducted in a small
experimental gallery, 17 feet long and 8 inches in diameter, that the definite
lower limit of inflammability of Pittsburgh coal dust was 034 oz. per
cubic feet of air space. With concentrations above the lower limit of
inflammability the flame length increased to a maximum with a dust density
of *5 oz. per cubic feet of air. In dust clouds of higher concentrations the
lengthening of the flame was less than in clouds of the optimum concentra-
tion. The dust used in the experiments was passed through a 20 mesh sieve
(Tyler standard—about 15 mesh I. AL AL).

Extract from a paper © The testing of mine dusts ”” by Godbert and Wheeler
read before the Midland Institute of Mining Engineers on 16th January
1951.

The Vimits of concentration.—*‘ The lower limit is usually well defined
and can be determined experimentally, but the upper limit, since it implies
the continued maintenance of a dense cloud in the air, is probably indeter-
minate and has but little practical significance. For the lower limit between
0:075 and 0-10 oz. per cubic feet of air has been found for fine dusts (85
per cent. through 200 mesh sieve). For each coal-dust there is an optimum
concentration at which its inert-dust limit (which is a measure of its
inflammability) is greatest. In the Safety in Mines Research Board’s tests
the optimum concentration has ranged between 0-11 and 0-60 oz. per cubic
feet of air, being between 0-18 and 038 oz. for the majority of the dusts
tested.”

Extract from Bulletin 167, Bureau of Mines.

Effect of fineness of dust.—‘‘ An extensive series of tests was made to
determine the effect of the fineness of coal-dust on its explosibility. It was
found that particles coarser than 20 mesh (Tyler standard, nearly equivalent
to 15 mesh I. M. M. Standard) has little effect in influencing the develop-
ment of an explosion of Pittsburgh coal-dust. The pressures developed and
the velocity of the explosion increased as the percentage of fine sizes
increased ; moreover, the percentage of shale-dust necessary to prevent pro-
pagation increased with the percentage of fine sizes. An increase fr0111_5Q
per cent. to 80 per cent. of shale-dust was necessary to prevent propagation
when the percentage of 200 mesh (Tyler standard-—about 160 I. M. M.
Standard) was inereased from 10 per cent. to 80 per cent. of the coal-dust
through a 20 mesh screen.”
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The fineness of a coal-dust is of paramount importance as it deter-
mines (a) the ease with which a dust cloud can be formed, (b) the rate of
reaction hetween oxygen of the air and the combustible particles, and (¢)
the rate at which heat can he ahsorbed hy the particles. Tests in India have
proved that a charge of 1} Ib. of country-made gunpowder tamped with
clay and fired in a steel cannon is eapable of causing an explosion of coal-
dust 50 per cent. of which had passed through a 150 mesh I. M. M. sieve.
Recent tests, however, have indicated that when fine coal-dust is mixed
with many times its own volume of coarser dust a blown out shot of even
2 1b. of country-made gunpowder is unlikely to cause an explosion.

A more sevore source of ignition such as an explosion of inflammable
gas would be likely to raise the fine dust in a cloud even if the fine dust
were intermixed with many times its own volume of coarser dust.

Conclusions to be drawn from the analyses of dust samples collected in the
Raniganj coalfield.

Colliery C.—Of the samples collected at this colliery only sample No. 8
can be considered to indicate a dangerous condition. This sample had a
low moisture and ash content and it contained sufficient fine dust to render
it capable of propagating a coal-dust explosion. The fine dust. however,
was mixed with nearly four times its own weight of coarser dust which
would militate against the formation of a dust cloud. The seam does not
normally give off inflaminable gas and open lights are in use throughout
the mine  Two of the samples collected on haulage roads contained insuffi-
cient fine dust to support an explosion and the third bhad a moisture and
ash content exceeding 50 per cent.

Colliery B.—Of the samples collected at this mine samples Nos. 6, 7
and 9 indicated that there was sufficient fine dust present to support an
explosion. The seam gives off inflammable gas and the use of safety lamps
is necessary throughout the mine. TIn the event of a firedamp explosion
the fine coal-dust in the quantity found in samples Nos. 6 and 7, which
were collected from the vicinity of working faces, would have constituted
an additional danger as it would, in all probability, have propagated an
explosion over a more extensive area. The majority of the working faces in
this mine were wet but a number of galleries in the area from which
samples Nos. 6 and 7 were taken were approaching to dryness. These
galleries had lagged behind the faces on the flanks with the result that
the water normally present in the seam had heen drained by the more
advanced galleries.

Colliery 4. —With the exception of sample No. 13 all the samples collected
at this mine contained more than 70 per cent. of moisture and incom-
hustible matter. All the workings are stone dusted to within a short
distance of the working faces. Sample No. 13 was collected 15 feet from
the face of a hand-cut gallery where stone-dust had not been applied but
a small amount of inert-dust had been deposited by the ventilation. From
this sample it will be noted that there was sufficient fine dust present to
support an explosion and that 28.6 per cent. of the dust passed through
a 30 mesh sieve (I. M. M. Standard).

{
(Sd.) N. BARRACLOUGH,
Inspector of Mines.
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Result of Sreve tots and celypes of dust eolleced “at mines in the Raniganj coalfield.

Concentra- ANALYSIS OF BAMPLE.
Pt‘.r('ﬂﬂii‘]'ie tionefdust oo ——
. . s . . . Area ol p of sample yasiing . S,
Serial Place from which sample was Name or number i Total assi 1 i REMARKS,
No. taken. of seam. r‘i‘a‘l‘;’t“) welught of Sﬁ:)\l‘g‘f’l nggl:h
5q. It. s:unpk: 30 mesh on pr-'r Ashi Moisture,
collected. 1. M. M. e, 1t 6f ait
sleve. in roadway.
Percentage, | Percentaze,

1 Colliery C. . . | No. 4 West Dip Haulaze near top | Poniati . 104 , 16-02 301 Tlankre  line  packed  with
level into W. Panel.  intake air- 11 1b, >0 01 = Loiler ash. Little dust on
way, sldes.

X Do. . . No. 1 West Dip Haulase near Do, . . 104 2.0 haulase line was packed
bottom level into W. Paunel. 1n- 6 1b, 14 0-01 20-21 ! Th\smll )mni'r ash, Floor w.e
take airway. 10 1z, moist.

3 Do, . .| Loading line in 1. Panel 50 ft, from Do, . 200 5 . n a3 dry and dusty,
place of pitlar cxtraction. 13 1b. 231 0-24 13-51 i1 The rond was dry :

4 Do. . .1 Noo b West Dip Haulaze uear top Uu: . . TS ; . > rfaces of the roadway
level of I, Panel.  Return airway, s 1b, 19 0-03 1260 1o Th\k\fp;‘;”;fg{:t? T]lxtn haulage

11 oz, line was packed with Loiler
aslu

5 Colliery B. . .| West Dbip Haunlage near  No.o 14§ Dishergarh 3. 11 wn - Apfaces Ay we

el ) 7 - Mk 51 01 Yuriaces  of roadway  were
el 6 1b. 20 002 1155 moist.
3 0L,
Y Do. . . 1150 ft. from face of No. 21 Level bo. . 145 > - s is a
i3 ; BT 505 2-44 Floor was moist for 2 {t, on
gallery. 9 1b, 30 012 1595 dip side of zallery.  Gallery
13 oz. wag dry up to face.
7 Do. . < | 490t from face of 19 Lovel | . Do, . 105 aenp . < fairle ele
. 3440 2026 The eallery was fairly clean
51, 10-0 0:09 b but dry.
10 oz.
& Do, . . | No. 1 East Dip Haulace near No. 12 Do, . 130 . ATt e
: 7 ’ .08 . 10-36 | Floor damp and compacted.
Level. 51b, 31 002 1810 A siall amount of dust on
5oz, sides,
9 Do. . . | No. 1 East Dip Haulagze ncar No, 5 Do . 145 .o .
e ” ’ ’ . 2022 6-20 Part of floor was moist. A
Level. 41b. 264 011 20-22 g fair amount  of  dust oon
sides,
10 Colliery A, . . | No. 20 Dip Haulage near XNo. 3 Do. . 105 oo it e dus 2l
Level 300 ft. from face. 11h 130 0-73 69-0 1-0 Vory little dust on sides,
11 Do. . . | No. 2 5, E. Cross-cut near No. 5 Do. . 100 16
Level, 8 1b. 3404 046 723
. 6 oz,
12 . . < | No. 8 Dip Haulage 1,300 ft. from Do. . 104 1.9
{nce, 181b, 378 093 80-0 =
1oz.
13 Do. . . ISLfL'flmm face of gallers. No. 20 Do. . 78 01.0 2.9 ~o stone dnsting had been
evel 5 1h. 286 0-20 = o " done. The face was hand
worlked,
14 Do. . . | No. 8 Dip wallery 10 ft. ahove No. 20 Do . 73 imi
Level 80 ft. irom face : 05 R 50 Sample taken at limit of store
Level 80 1t., from face, $1b. 620 1-05 740 4 dusting and 70 ft. from
4 oz. serial No, 13,
13 Do. . No. 3 Dip Haulage road hetween Do. . 108 1-9
Noi 10 aund 11 Levels, 9 Ib. 30:8 053 750
Norr.—The incombustible and moisture determinations were

kindly made by Mr, B, Sen at the Indian School of Mines,

it
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Result of Sieve tests and analyses of samples

Serial
No.

5

-3

Colliery D.

Colliery F,

Colliery E.

Area of
. cross
Place from which sample wag Number section
taken. of seamn, of
roadway
8q. ft.
Main dip haulaze road 70 ft. 13 35 | F
down from No, 11 pithcst 185 | Floor .
Level, Sides
Cross-cut between Nos. 2 and 8 13
panels used as locomotive 198 | Floor .
haulage road. Sides .
No. 3 panel, No. 3 Rise gallery’ 13 132
West off No. 1 Mainsl’xise. v Hoor .
Sides
No. 5 it Main West Level, 150 13 108 | F
ft. West of car-dumper, Y Floor .
Sides .
1st Intermediate off No. 7 Tevel. 52| F
A rlib oflcm] between et:\\'o 18 172 | Ttoor .
sand  packed galleries was i
being cxtracted.g o was Sides
No. 1 pit, Seuth dip hanlk
near No. 4 Level, T inlage 5 124 Floor .
Sides .
No. 1 pit, 2nd Rise ealle N
from I\'or,th dlp haulagg.rl tery 14 42| Tloor .
Sides
No. 1 pit North side main dj
haulage road between .{'os(fﬂll 1 154 | Floor.
and 2 Levels, Sides
i .
No. 1 pit, about 20 ft. £
of machine-cut galler;?m face 18 08 | Floor .

Korg,—

The incombustible and m olsture determinations were kindly made

1T1.

87

of coul-dust collected at mines in the Jharia Coalfield.

Coneen- Coneen- ANALYSIS OF¥
Potal Lerecut- | Percent- ‘t)l[d&gfé f)’ru&t?:é SAMTLE,
Tota age of aye ot s SO
weight sample salple d:#nue,f}l t‘,;};}ﬁfh
of ample passed passed 50 mc:h {Johrm‘:h RLMARKS,
collected, | through throngh vsicve» siove. Mojs-
0z ...(g)'mvc‘sh %0 mesh | per Oz. per Ash. ture.
sieve. steve. c.it.of | e ft. of
air space, | 2ir space.
Percent- | Percent- Pereent-| Percent-
age, age. age. age.
192 203 12:8 42 -18 200 156 | Floor and sides werce
dry and dusty.
40 325 145 +10 <04 21-1 1-74
153 o7l 10'8 -51 112 405 I-2 [ Floor and sides were
dusty.
46 33 19+4 ‘11 ‘04 250 034
169 246 105 31 =13 149 ‘5 | Pillars  were  being
split and roof coal
3 333 133 <01 <003 174 00 blasted in vieinity.
© The fine dust on
floor was probably
dine  to  flitting  of
coal  cutting  mae
chine,
772 337 461 12 -33 208 10-6 | Floor was damp.
Sides were extremely
800 61-1 4047 45 '35 148 28 dusty. The dust
’ from car-dumper
was being  carried
in by ventilation,
275 1287 10-3 52 118 216 1-64
16 17+5 56 02 +0006 1534 095
155 25-7 134 -31 17 16-6 1-1
08 875 50°0 *007 +003 145 40
80'5 130 8.1 25 15 10:63 09 | Hand-cut pallery, no
blasting being done.
10 900 50+0 02 -002 1145 2
20:0 466 23+ 27 *14 10°96 00 | Yor 9 months all ceal
“ hauled on this road
* 200 345 195 04 *03 13:15 1-34 | was from 144 scam.
10°5 383 . 23 <09 | 1525 198 | The galley looked
’ 148 clean and had becn
swept. The quan-
tity of dust on the
sides was negligible,

by Mr, B. Sen at the Indian School of Mincs,
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APPENDIX VII.

Laboratory lests of the ignitébility of a Cual-(lust_ cloud by an
clectric are, made by Dr. I3, B. Banerje,

. Description of apparatus—The apparatus employed which was of the
simplest construction is shown, diagrammatically, in Figure 2

A glass tube, 117 diwmeter and 127 long, was closed at both ends by
corle stoppers A and A-1. Passing through the stopper A was a glass tube
Into which a copper wire W (No, 20 gauge) had heen fused, and through o
second liole there was a gliss tube with a bnlb B at its upper extremity,
The glass hulh B was provided with four or five holes of about 1/20"
diameter.  Passing through the cork stopper A-1, there was a glass tube
fitted with w copper wire W=l siniilar to the wire W, and also a short
picce of glass tube hent at right angles which served as an air release pipe.

The apparatus was mounted vertically with the bulb B at the bottomr and
the lower end of the tube I was counceted to a foot-blower. The copper
wires Woand W-l were coupled to four Leyden jars connected in parallel
which, in turn, were connected to the secondary winding of a Rhumkortt
Induction coil.  Current in the primary circuit of the nduction coil was
provided hy two accumulators joined in series and controlled by a suitable
switeh.

The gap between the wires W and W-1 was about o,

Feperimental details—A small amount of fine coal-dust (the fineness
was not determined) was introduced into the apparatus by opening the
stapper A-l, and after replacing the stopper wir was puniped into the
apparatus by means of the foot-blower in order to maintain u cloud of
coal-dust inside the iube. lmmediately afterwards a spark  was  passed
between the wires W oand W-1,  Althongh a fat.and steady spark was main-
tained the coal-dust clond was not ignited. The experiment was repeated
with coal-dust which had been dried in a steam oven and cooled in o
desiceator. This time the coal-dust cloud was ignited, and {further experi-
ments resulted in ignitions and occasionally explosions whicli caused &
popping out of the cork stoppers,

Later, as the conditions of the experiments became more and more
familiar, it was found possible to maintain a steady flame in the middle of
the tube by judiciously pumping the foot-blower. It was observed that
the inflammation of the coal-dust occurred when the coal-dust cloud was
subsiding and as the density of the cloud decreased further the flame dis-
appeared. It appeared, therefore, that the coal-dust had definite limits
of concentration in air heyond which the cloud was incapable of being
Ignited.  Although careful observations were made in course of the later
ulx[u_-ll-iments it was impossible to ascertain the wmechanism of the start of
ihe flame.
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APPENDIX VIII.

Regulations in respect of Coal-dust applying to coat mines in
’ Great Britain and Souwth Africa.

Gnrear Brirans,

Ertiacts from Coal Mines Adet, 1911, and the Generol Begulations made
B under the det,

Prevention of Coal-dust. 1
1 st : o sides of the roads
Seclivn G2.—In cvery mine, unless the floor, rovf, and sides ot the r
are naturally wet throughout,— - -
(1) arrangements shall be wade to prevent;, as far as practicable,
coni-dist irom the screens enteting the downcast 5|1att;_and,
mm the case of @ mine newly opened atter the passing of this
\ct, no plant for the screentng or sorting ol coal shall be
sitiated within a distance ot eighty yards iront any downeast
shaft unless a written exemption is given by the Lnspector of
the Division; ‘ . v
() the tubs shall Le so constructed and maintained a3 to prevent,
B as tav as practicanle, coal-dust escaping through the sides, ends,
or floor ot the tubs, but any tub wnichh Was 1L use I any unne
at the date of the passing of this Aet may, notwithstanding
\ 5 1 ¥ >
that it is not so constructed, continue to he used in that mine
tor a period of five years trow the sad date;
3) the tloor, roof and sides of the roads shull he systematically cleared
¢ 50 as }to prevent, as far as practicable, coal-dust accumuiating;
g
1 - by way saterd herwise
(1) Such systematic steps, either by way ol watering or ot v|£»11 o
) as may be laid gown by the regulations ol the mune shall be
) : i . 1 o
taken to prevent explosions ot coal-dust occurring or being
i
carried along the roads. A .
] T ! 3 egulati shall ¢ all mines 1n
Legulation.—L. The loll()\\lng_ugulatluns shall apply to all
which coal other than anthracite is worked. _ -
9 The floor, roof and sides of every road or part of a road which 1s
o~ ’ 1 g X -1 Savy ) -
aceessible shull be treated in one of the following ways, erther:
(a) they shall he treated with imcombustible dust in suclt wmanner,
and at such intervals, as will ensure that the dust on the foor,
roof and sides respectively shall always consist tl_uoughout of
A mixture containing not more thanm oU per cent. of combustible
matter; or . )
(b) they shall be treated with water In such manner, and at aucdl
lutervals, as will ensure that the dust on the tloor, 1091 and
sides respectively 1s always combined throughout with 30 per
cent. by welght of water In intimate mixture; or
' d P Q7 AT
(c) they shall be treated in such other manner as the Board of Trade
may approve. . . .
i reent: Fine stible dust required under this
Provided that the percentage of incombust bgl 56 tln e b
Regulation may be reduced by an amount equivalent to the p
b N 1
] i 1@ mixture.
water present 1n the o ' . » N
Provided also that the obligation imposed by this Regulation shall not
als . this
apply in respect of any road or part of a roud, either
(@) in a seam in which anthracite only is worked, or
! 41 o ., [ e 1o T . \») e
(b) if, and so long as, the natural conditions thereof as regards Yﬂ\ltn';
’of incombustible dust and moisture are found by tests muac Lv'll
accordance with these Regulations to be such as to comply with
the foregoing requirements,
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3. The incombustible dust used for the purpose of the preceding regulation
shall contain not less than 53U per cent. by weight of fine material capable
when dry of passing a sieve with 200 meshes to the linear inch (40,000 to
the square inch). :

Provided that if a larger proportion of incombustible dust is used than
is required under the foregoing regulation, the percentage of fine material,
aloresaid contained in the wmcombustible dust may be reduced proportionate-
ly, but shall not fall below 25,

6. Paragraph 3 of Section 62 of the Act shall be amended fo read as
follows:—The floor ol every travelling road shall he cleared of dust at
reguiar intervals of time so as to keep it free from all accumulations of dust.
The intervais shall be fixed by agreement between the Manager and the
workmen employed in the mine, or their representatives, or in default of
agreement, by the lnspector of the Division, :

** Travelling road ”’ means a road used by the main body of any shift
employed in toe mue for travellng to or from their working places, and
where the mine is divided into districts, tiie road used by tie main body
of men emptoyed in a district, .

7. In the foregoing regulations ““ road ' includes all roads of any descrip-

tion extending from the shatt or outlet to within 10 yards of the coal face, .

but chutes trom the coal lace down which coal is tnrown, oftices, stables,

engine-houses, motor switch and transformer rooms and pump-roowms, shall.

not be deemed to form part of any road.

SOUTH AFRICA.

Extracts from the Mines und Works Aci of the Union of Souwih Adfricu as
amended up to 1917, .

Regulation o (7). —At every coal mine the screening or other plant for
the treatment ot numerals siall not be crected within mnety feet of any
shatt or other entrance to the mine. At existing mines as tar as practicable
adequate provision must be made to prevent coal-dust from entering the
shatt or otier entrance to the nnne.

Legubalion 65 (I).—In any coal mine or part thercof which, in the opinion
of the luspector ol Mines, 1s dry and dusty, protective meuasures approved
by him shatl be taken for the prevention o coal-dust explosions.

Regulution 65 (2)e--Any mine or portion thereol may be exempted from
Section (1) of this KRegulation by the lnspector of Mines provided fire-damnp
has not been reported witistn tue preceding six montis and where the pro-
portion of marsh gas contained in tne body of the air in any return air-way
1s less than one-half per cent.

Regulativn 65 (3)—(u) In aify coal wine, not exempled by the lnspe?wr
of Mmes, every main haulage road and every main intake air-way shall
be protected irom coal-dust explosion by adequate watering, stone-dusting,
or other protective meuasures approved by the Inspector of Mines.

(b) These protective measures shall extend from the shaft to within one
hundred (100) yards and, where watering is cuployed, to within thirty (30)
yards of the working iace.

(¢) The floor, roof and »ides of the haulage roads and intake air-wu)ts
shall ‘be systematically cleared so as to prevent as far as possible coal-dust
accumulating, and such coal-c.sv shall be sent out of the mine.

4, (@) In each ventilating district of any fiery mine no—t_ exempted by
the Inspector of Mines there shall be nuun_t:ungd at o maximum distance
of one hundred (100) yards from the working face a protective zone, not
less than 50 yards in widil, which shall effectively separate such ventilating

district from the main return air-ways, adjacent districts and disused

workings.

adequate watering, stone-dusting, or othep
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() Such protective zone shall

be safe-guarded against explosions by

Inspector of Mines, measures approved by the

(¢) No such ventilating distr;
hundred (200) persons. ' Cistrict shall at

:)l,t In any coal mine which is dry and dusty
constructed and maintained as to prevent as
escaping through the sides, ends, or floors

6. Any stone-d ' o

. -dust used for the : i

. > purposes of i
non-inflammable, finely ground dust Drepared o Regulation
tontaining no injurious free silica,

106 (11) The ganger or miner gh
Bt here~ the shot is to he fired is dr
18 referred to in Regulation 08 ]
*]ontlfguous acces_&b]e. places within g radius of 20 vy
;(;iiv-i]l]elﬁtotr ﬁrlilg.ln a wet state through wateri;

ale 0 watering in s where dust |
uiyale o all parts where dust 1s lod

any time contain more than two

the coal tubs shall he so
far as practieable coal-dust

! shall be
prepared from shale or other material

all not blast in a coal mine if the place
¥y and dusty, unless » permitted explosive
e used or unless the place of firing and all
ards therefrom are at
ng or other treatment
ged, whether roof, floor
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