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In ventilating a mine, we have to take into
considecntion all substances which require oxida-
tion, such as human beings, or rather the human
blood : the horses ; the flames of lamps; the dil-
ution of g 3 the flame of e furnace, (if any),
aud the gunpowder smoke, These ite are the
causes which draw upon the ventilating current
chemically.

The first and most important is the pressure of
fire damp, or Carburetted Hydrogen, Methyl hyd-
vide, or Marsh gas. Its chemical composition is
as follows:

L atom of earbon to 4 of hydrogen CH, is
therefore its chemieal symbol. Then twice the
amount of Oxygen renders it violently explosive,
and an explosion of fire damp is thus represented
chemically :—

2vols. + 4 vols, 2vols. + 4vols.
Y OB 9D, €O, 20 H,

The four volumes of oxygen which 20 volumes
of atmosphere air contain, produce 2 volumes of
carbonie acid and 4 volumes of steam; on the con-
densation of the steam, 16 volumes of nitrogen
remains mixed with earbonie acid. This pre
is the afterdamp. Here we have, then, a ga
h possesses n great affinity for oxygen, and
h, therefore, will weaken the effect of the
nin air current by absorbing a_portion of its
sgen.  In what proportion it will be absorbed,
for vol. is, if two bodies combine with a third
y, they are inultiples of the proportions in
which they may combine with each other. To
aseertain how much air will be polutted by the
conl gus is the first question. This is ealeulated
us follows :—The quantity of gas discharged into
the air ways of a colliery will always bear a dir-
ect eolation (1) ¢ the area of the surface of the
conl, roof, sides, bottoms, ete., exposed to the act-
jon of the ventilating current; (2) to the cubic
contents wrought. Each piece of coal wrought
dischinrges through its faces a small amount of

ws.  We must think of a small lump of coal as i¥
it were a madel conl mine. To estime’. the
amount of air necessary to dilute the algis:

1 cubic inch of conl is enpable of | widing uuder
an air pump, & volume of < s equal to its own
bulk, therefore 1 cubic foot of conl will yield 1
cubic foot of gas. It will be seen by examining
the nature of fire damp, that unless the gas is di-
lutod —with more than 15 times its volume of air,
it will bo explosive, therofore, the amount of air
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required to dilute the gas
of coal = 156 x 1 that is the entire contents of the
conl x by 15, but it is advisable to inerease this
number to 100 to vrovide for contingencies, such
as blowers, ete., then 100 ¢, £, will be required for
each ¢. f. of coal wrought, next we have the
withdrawal of oxygen from the atmosphere by
combustion and respiration. Then, if we have a
furnace at the foot of the upeast shaft, then,
sinee in oxidation, 1 atom of carbon unites with 2
atoms of oxygen following the lnws of aftinity in
chemistry, we find that the atomie weight, or
combining proportion is carbon 12, oxygen 16,
The 0 will be represented by 32, since there are 2
atoms of this gas, the carbon by 12, Then 32+ 12
will give us the amount of 0 required to oxidise a
piece of carbon.  Now let us suppose that one Ib.
of coal is burnt in the furnaces per second.  Then
32+ 12 = oxygen in Ibs per second - 2§ Ibs,  There-
fore, 1 b of Hydrogen will vequire 8 1bs of 0 by
the same rule, for

:‘ being tl:e atomic of I‘l': ~Hy 02 or 10+2=

ielded by one cubie ft.

on of air inhaled and exhaled
is given as follc before entering the lungs:—
N, 7000, 0, 2100. Then whea exhaled N, 79.00
0, 17.05,C 02 305 3'% units of O are, therefore, ex
tracted from the air by the action of the lungs,
and applied to oxidise the curbon in the blood
cells, Then 1 cubie ft. of nir breathed will be vit-
inted by 34 per cent of earbonic gas, therefore
each person will discharge from his lungs into ‘he
mine 035 x 60 = 2,10 eubie 1, per hour,  Some med-
ical authorities state that an nverage oxhalation
of air is represented by one cubie foot per minute
when the person is awnke. A horse breaths 6.3
times the volume per minute of a man .. 035 x 60
x0.3=1323 o I nl' CO2 per horse per hour. We
have now got to consider the effect of the lamp
and gunpowder. We shall then be in a fair pos-
ition to estimate the total chemieal vitiation of
the air of the mine for a given time. A candle or
lamp produces = Hout 251 ¢. f. of C OZ per hour
by experit at, this is shown by the fact that if a
candle *. burned in a close vessel containing 0 ¢ £
of it .2 of the volume of air is deprived of the 0,
Th: proportion of 0in the air is 217, therefore
2 x21 x 00-252 ¢, f. vitinted per hour per ligh

then x the number of lnmps used by 2.52 for tota

8 1bs.  Thecomposi

vitintion. Gunpowder is our next item and is a
more important one since the presence of nitrous
fumes proves o dotrimental to health, and the
oye sight of men and horses in the mine. Mr.
Andro o timates the offect of ordinary jowder
powder rmdmw

hen 3000

t) be as ioliows:—1 1b, ol
SUCO2 1ef. of CO2weight 1164, t




