> HE subject of coal-dust is still one of
%5, the most important guestions which
" can be discussed by any meeting of
) mining engineers, and it therefore
desérves very careful and détailed
treatment, but for the purpose of the
present meeting and for the useful advance-
ment of information on this particular subject,
the duthors have condensed .their matter so
as to provide ample scope for the discussion
of possibly every phase of coal-dust theories. -
At the outset it may be of advantage to
state what they mean by “Coal-Dust,” as con-
nected with ' colliery explosions—generall
speaking therefore when they refer to coal-
dust they will have in mind the very fine dust
which is ordinarily present in coal mines and
continuously produced from the coal in course
of transit from the working face t6 the pit
shaft by friction and that such dust is.more
dangerous-than the older dust which has set--
tled on the sides, roof and-timbering of the
mine.
The authors  submit - the
that this = dust - is . the most
gerous factor in  all  collieries, par-
ticularly where firedamp is. produced, -~ and
think that the many disasters. which have
occurred in Canada and the United States of
Ametica, are sufficient in themsélves to take
as examiples, to convince eévery careful * ob-
sérvet and student of coal-dust phenomena, -
that terrible disasters such as Monongah and
Darr were mainly due to the part played by
floating coal-dust, and, thdt the incomplete
combustion of this dust, coupled with the heat
due to the pressire developed, acting on the
older dust, created the huge volume of carbon-
monoxide gas which is the actual life destroy-
ing element of every colliery explosion.. To
. make their views on the tiniversal prodtiction of -
carbonsmonoxide gas more clear, they have to
express the opinion that the enormous and
sudden pressure created underground by ex-:
plosions-of mixtures of firedamp and air, or
of firedanmip and coal-dust, or of air and coal-
dust, is sufficient by itself to. produce huge
volumes of carbon monoxide gas without the
addition of actual flameé, and in support of
this contention quote theé latest estimates of
these pressures made-by Mr. J. T. Beatd, of
thé¢ - Universal Cotrespondence  Schools,
Se¢fanton, Pa., and of Prof. H. M. Payne, o6f
West Virginia University, U, S. A. The
formner in his recently issued text book, en-
titled Mine Gases and Explosions estimates
the possible pressure at 196 1bs. per square
inch. and the latter at from 50'to 146 Ibs. per -
square irich. (Mines and Minerals, February,
1908) and the difference’ in theése estimates
arigés from the volume of ait available, and
particularly so in Prof  Payne’s estimate
which was based on what he considered did
actually occur at Monongah. >

The sudden and instantaneous effect = of
these great pressures on the miners, is to pto-
duce loss of consciousniess or in some. cases
death by concussion of the brain, and thus
men are found in the precise positions they
occupied at the moment of the explosion, or
when I¢ss severe pressure is produced they
are overtaken by the afterdamp before they
recover consciousness dnd are thus poisoned.
and killed in a few seconds.

Authorities are divided .as to whether a
small quantity of dust or a dense cloud ‘is
the more dangerous, but the authors’ experi-
ence and observation leads them to the con-

clusion that in the majority of /instances it
~ is the dust floating in the air which is dan-
gerous, and therefore if more than this com-
paratively small quantity is present there is
thén an insufficient volume of air to com-
plete the combustion, and the flame is
. smothered out. Experience and observation
| also lead them to conclude that dust is more
dangerous in a damp atmosphere than in a
dry one and that there are numerous cases
on record where a mine has been: described *
as dry and dusty whereas the air was either
saturated wiéxu moisture or so nearly saturated
that not more than one grain of water vapour:
- per cubic foot would have completed the
saturation. 4 £l

Weriters and experts on coal-dust phenom-
ena are generally in accord in treating coal-.
dust as a very small solid, but the suthors of
this paper think that it ought not to be treated
as asolid but as a concretion of gases, because
" Prof. Bedson, D. Sc., of the Armstrong College
Newecastle on Tyne, has proved by ' experi-
ments extending over many years, that every
particle of coal-dust freshly produced from-
the coal face, contains both firedamp and
other gases of the¢ paraffin series under pres-
sure, and that these are continuously giving
off until- the supply is exhausted, and thai
they are then replaced by oxygen from the
atmosphere and not by air, as the atoms of
nitrégen are too large to pass through the
pores, and are therefore filtered out. Conse-
quéntly it will be readily understood that

freshly produced coal‘dust being surrounded
by the gases escaping from the store-occluded
inits own small body, floats as it were in
its own balloon of gas, and is therefore im-
mune from any dampness in the air current or
in fact from any form of water.’ In many in-
‘stances the expert evidence given to ascertain
the initiatory cause of an explosion is evenly
divided between ' coal-dust only or firedamp
only, being the agency by which the original .
cause, generally a flame from a shot, was
extended some distance into or throughout a
colliery and the authors submit that no en-
quiry of this class can in any case be-com-
plete, without the dust has been examined by
what they may term the “Bedson process,”
and that such an investigation would be still
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more complete if the structure of the dust
were examiniéd under the microscope, as was
done by Mr. W. E. Garforth affer;the explo-
sion at Altofts, in England, several years ago
(see the report of the Royal commission on
Explosions from Coal-Dust). Taking these
two sets of experiments (both dite to private
initiative and not to the application of public
funds) into plain matter of fact consideration
the authors conceive that it has been proved
by Mr. Garforth without the possibility of dis-
sent that coal-dust is not a solid but is poss-
essed of pores, and by Prof. Bedsén that gases
exist in these pores under considerable pres-
sure, and therefore that every particle of
freshly produced coal-dust ought to be prac-
tically considered as & “gas” and not as a
solid. As a gas bag surrounded by air it is
in its most favorable condition and pesition
to inflame, and explode, and thus to initiate
or extend the cffect of any flame which is of
sufficient intensity to ignite it.

This course of argument and - practical
demonstration naturally leads up to another of
their conclusions on the use of explosives,
viz., that it is not possibie to use any known
explosive with absolute safety in‘a gaseous
mine. e 4

There is, however, another danger which is
probably never taken into account, viz., that
due to detonation. Every high or “so-called
flameless explosive requires the application of
a detonator, and if the detonator is not suffi--
ciently strong, ignition and not detonation is
the result, but assuming that the detonation
is complete and that it is an over weighted
shot, we have theén.to contend with resulss
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which are in some sefises more dangerous

than a blown out powder shot, because we
have created a huge detonating vibration
which is unaffected by any amount of water-
ing, and which may be communicated to the
most ‘distant corners of a mine without dem-
onstrating any affects en route. Supposing
therefore that either large or small accumula-
tions of firedamp mixed with air exist in any
part ofea miine, these may be simu]taneo%slv
he
attstown explosion in -South Wales was
probably an instance of this effect.
The question which naturally seems to

- follow this line of thought is “What percentage

of firedamp is permissible in a mine or place
where explosives are used?” and this is not so
easily answered, because experimerits ~have
alréady demonstrated that less than one per
cenit. may be dangerous. 1f then one per cent.
of firedamp will make a mine dangerous, it
wotild appear rather absurd to blast excepting
in such cases where it is absolutely necessary,
and then only under the most stringent pre-
cautions, but the absurdity of the position is
increased when we find that the usual tests

which are incapable of discovering less than
two per cent. and on this showing the mine is
certified. as clear from gas and safe for shots
to be fired. The only possible safeguard
which the authors Have to suggest to add
to the safety. of gaseous mines when explo-
sives are used, is to limit the weight of the
explosive in each shot, that is to say, a large
number of small shots might be safe where
the same weight .of explosive in one shot
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safety : lamps’

eers)

might cause.a disaster,—for this valuable dis-
covery; “the charge limit,” the writers believe
we are mainly indebted to French engineers.
The conclusion of the writers is that not more
than one peér cent. of firedamp is permissible,
and that the weight of explosive per shot hole
should -be limited.

As to whether it is possible to render a
coal mine safe against the initiation or exten-
sion of an explosion by any application of
water, the writers are of opinion that it is
positively impossible to, restrain the extension
of an explosion by any known means of ap-
plying water, and further that any form of
water to dampen the air assists in the exten-
sion of an explosion,-because as proved by
Prof. H. B. Dixon the maximum explogive
effect of mixtures of gas and air are only ob-
tained when the atmosphere contains five per
ceént of water vapour, and as this percentage
can only be attained by the use of steam it is
therefore an impossible application and th=
writers say positively that there is no known
means of applying water so-as to control the
extension of an explosion.

The difficulty of applying water does not,
however, end here, because the weight of
water which will saturate an’air current may
vary from say 4 to"13 grains per cubic foot,
and thérefore either 4 or 13 grains ought to
be equally effective in controlling the exten-
sion of an explosion, but thjis proposition is
absurd when we have already proved that
five per cent. of the weight of the air and gas
mixture is required to give theé maximum ex-
plosive effect, that is to say not ‘less than 23
grains per cubic foot of the mixture,
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The chances  of+ Lord

Roberts being able  to

defeat  the enemy’s

forces in detail appear

to be very small, quite
apart.from the fact that

his infantry would ac-

tually be inferior in ef-

ficiency to that of the
Germans; many boys

wotld be in the ranks

and ' the  reservists

would not have had]

time to “shake down”

in their places. To

attack - successfully a
well-trained enemy,
reasonably well posted,

a superiority of at least

two to one may be ta-

ken as the essential
minimum.  Such su-

periority would be de-

nied us, and upon the

contrary an attempt
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hostile armies, except
that at Harwich; would
probably involve being
caught in the act by
another of them.
Assuming that the
British Commander-in-Chief .found himself
unable forthwith to attack and defeat the
enemy in detail, it is interesting to consider a
possible development.
least as well acquainted with the topography
of our Eastern counties as we “are ourselves,
German officers have motored or ridden bi
cycles along every road and noted everything;
and it is.alleged that they have even gone so
far as to carry out very extensive and carefully
arranged “Staff Rides,” with especial reference
to all sorts of conditions that might arise in
case of an invasion taking® ‘place. Marches
would' therefore be rapid unless vigorously
opposed. From Cromer to Thetford is less,

It will bé remembered that the rails

Dame Europa: “Of course,'as-thev’re fighting outside the school premises

The  Germans are at .
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A FINE IMPARTIALITY
But—if 1 may use the expression—I back the winner!”

Lord Roberts would me;hwhile have been able
to concentrate every available man—Regulars,

Militia, and Volunteers—who could, ' even at -

grave risk, be withdrawn from other parts “of
the kingdom. ' Let u§ fitrrther assume that the
Channel has been re-opened, that the united
British Fleet is in the North Sea, and that it
is victorious, or at all events unbeaten. . Re-

inforcements cannot reach the invaders, and’
all we have to do is to defeat his now united :

army of 150,000 combatants. Can we do it?
“The Reserves of Cavalry, Artillery, ‘Engin-

eers, and Army Service Corps, etc., are of lit-

tle use to us; we are unable to provide trained
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.

B i 5 R Ao

iy
g T ORI

ﬂmiﬂlﬂm(

i HITTT

< i i
i

&

-horses.even fot the whole of . the cavalfymen
actually sserving with the' colors,. arid of guns
we have enbugh: ~The infantry Battalions can-
not: conyeniently be swélled beyond about 1100

. ‘apiece. " ‘Fherefore’ there is-a sun fus of infan-

5 be utiliz-

ulars having. béen has-

tily mobilized, and 'of-
ficers and non-commis-

- _;sioned officers and men
o being ‘therefore to a
s ;,Fe‘at ~extent . strangers
S5 fo ohe another, the
. lighting: value "of the

7. 120,000 may be put at

-, 100,000 at the: outside,

g and that of the 250,000
& M’xht;&,~¥'eomanry, and
- Volunteers at . perhaps

- 85,000, . We have thus

a net value of 185,000 |

10, put. agaigst 150,000,
G%uld wﬁiﬂa this mot-
. ley array feel assured of

victory over a -homo-

geneous army encour-
aged by the- success
which has hitherto at-
tendéd the enterprise
upon which it has en-
gaged, whereas those
portions of the British®
forces that have as yet
unavailingly opposed it
must _hdve been corres-

Hir : pOndi?eg -discouraged ?
‘l “ \

Men tighting. for their
national existence will
- do and dare much; yet
the hazard involved is
a terrific one. to con-
template. = Who shall
_say what the result
might be? Let us h
that we may neverog:
confronted by such a
crisis, and meanwhile
that we may be awak-
ened, as a nation, to the
need of preparing be”
times so as to prevent
it from arising. ' The
sooner the - proposed
néew Naval  basg ‘at
Rosyth “is established
~ the better, and a stron
 Notth Sea - Fleet kept

it. s
If it be indeed true, as Mr. Halddne has

recently suggested, that it may be found im-
possible for us to maintain in perpetuity the

“two-Power Standard” for the Navy, then we -

"must provide a cheaper defence - on shore by
raising the new Territorial Force to a strength -

of at least 500,000 men, recruited by compul-

_sion ‘if needful, and-see to it that this national

army shall be capable of mobilization in a i)
dition of thorough efficiency for service, with-

-in the space of twelve hoyrs,

g Carbon dioxide
permanently it commission in connection with
; B

Possibly resulting from the escape of .
occluded gases from coal-dust, it has beey
found to be extremely difficult to dampey
fresh coal-dust, and a practical demonstratq,
of this fact-was given to the jurymen at (.
Monongah inquest by putting about a pound
of fine dust into a basin of water, and after
stirring it up, and pouring off the water, blow.-
ing into the dust when it immediately flc\
about the court room like soot.

The possibility of rendering a deep, dry ang
dusty mine proof against the extension of g,
explosion by water saturation has, howe er
another barrier against its adoption, and i
vestigation has demenstrated in the most posi-
tive manner possible, that if miners are ¢,
work in such mines with any degree of con.
fort or efficiency the air must be kept as drv
as possible, 8o that the perspiration from th;,
bodies can pass into the air and afford a seng
of coolness, but if it does not, then the hod,
temperature rises until what is. now ..
scribed as “heat apoplexy” results, with 1osc
of muscular power, and the men die. 1,
many deep mines the heat ranges from 7: ¢,
90 degrees Fahr, and therefore if the air were
_saturated with water (9.4 to 14.8 grains) the
miners could not possibly work. About
grains of water vapour per cubic foot of air
should be the maximum dampness permissible
in the air of a deep mine.

Another phase of the coal dust problem
still remains to be considered, viz., the explo-
sion of dust in mines where firedamp has
never been discovered, such as Camerton and
Timsbury, in the Somersetshire Coalfield, in
England, and 8o far no experiments have been
made to ascertain if any or what gases are
occluded in such coal-dust atid as these explo-
sions have originated in old roads, it is pos-
sible that the dust had bécome altered by ex-
posuré to the air current and having absorbed
oxygen had becomé more susceptible to the
influenice of flame. Only by submitting such
dusts to coursés of experimental research
similar to those alreudy reférred to can its
ignition or explosion when exposed to a flame
of g;eat intensity be satisfactorily explained.

he possible speed of a coal-dust explosion
has frequently been debated, but without re-
liable data omr-which to base an opinion, until
the Monongah disaster, wheén the difference
of time between the ex&alos}sn reaching the
surface outside of No. 8 and No. 6 mines re-
spectivély was observed to be. five seconds,
and l(:lnegi of the-writersfhas,,calculated that this
would give 2 speed .of 3,000 féet per second.
This  fact '?s, p?{ct?gglé’% y ifit f‘estiﬁg ‘becatse
it quite upsets those theories which require a
considerable tite to produce a series of ex-
plosions which are net instantaneous; and do
not take into ‘dccount the effect of cooling or
condensation. A

“The writers trust that these few notes on
a subject ‘which has such a wide range of in-
terést may be sufficient to provoke wvery con-
siderable discussion-and result in the gthering
together gf much very valuable information
and also produce suggestions for some better
and 'more effective: means of exorcising the
demon of coal-dust than the present day inei-
fective systems of watering. :

Note~Messrs. J. B. and W, N. Atkinson,
E. Bainbridge,  W. E. Garforth and W. Gal-
loway made an estimate of the velocity of ths
explosion at Altofts based on the movement
of materials and this was placed at go to 100
miles. Coal-Dust Report Q 3821. ~

If per minute this would be 7920-8799 feet
per second or more than the speed at Mono-
gah, but if per hour this would only be 132-147
feet per second. .
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GASES ENCLOSED IN COAL AND
CERTAIN COAL DUSTS

(By F. -G. Troubridge, Society of Chemical
; . Industry.)

‘To show that coal after removal from the
mine fiot only gives off its “enclosed gases’
but takes up gases from the air and oxygen
preferentially to nitrogen, analysis was made
with the following results.

"~ Freshly Coal after
exposure

Hewn Coal.
to the air.

Carbon-mon-oxide .. «» oy oo «v 1L 1.18
OXVee iU .. UL 8. 23.80
Marsh gas or firedamp.. . 44, 3.58
NHPOBON i3 s v isaas dnok 71.44

-

100.00 100.00

F

In sample of dust from the Fernie mine
(remarkable for its fineness) the gases differ
from those of the dusty seam in character
of the combustible constituents, which are un-
doubtedly mixtures of higher homologues of
the m gas series.  In fact, the composition
of these gases is not.dissimilar to that of the
gases obtained b{ Bedson from the Ryhope

- coal-dust and coa

Fernie coal dust at ordimary temperature
gave 12.8 c.c of gas from 100 grammes of coal.
The coal at atmospheric temperature gave
(d) 222 c.c. and at 100 Cent. (e) 23.1 c.c,, and
<4, Oxygen 1.0, CnH2n, 0.4,
n monoxide ,7-§ (CnHzn plus 2 equals
52.7 paraffines) and N26. _
When ordinary analysis of coal is being
made the sample is usually dried at a tem-
perature of 100 deg..Cent. and therefore the
m!,ﬁﬁ«n above are dissipated before
the ordinary analysis commences. i
Mr. W. arforth’s microscopic examina-
tions of coal dust showed the presence of
spotes. of . ctyptogams also the megaspores
and microspores of some cryptogamous plants
(Selaginella). - :
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Every time an éﬁgugément is announced
men wonder what she can see in him and wo-
men wonder what he can see in her. <
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