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To all whom it may concern: .
Be it known that I, Eomuxp C. Moreax,
a citizen of the United States, residing at
Chicago, in the county of Cook and State
of Illinois, have invented a certain new and
useful Improvement in Pneumatic Systems
of Mining Coal and Removing Foul Gases
from Mine-Chambers, of which the follow-
ing is a specification. .
This invention relates to a system of
mining coal and of withdrawing from a coal
mine foul gases and dust-laden air.
One of the objects of the invention is to
provide a system of chambers and flues in
a mine codperating with suction fans or
blowers so as to maintain clear the space
where the mining operations take place.
According to the principles of my inven-
tion, a pneumatic system is provided in con-
nection with a mining machine to constantly
withdraw from the mine wall where the ma-
chine is operating any obnoxious gases that
may accumulate from blasting or otherwise
and also remove the fine particles of mined
materials that are drawn away from the
machine by the currents of air. )
Other objects of the invention will ap-
pear more fully hereinafter, the novel fea-
tures and combinations being set forth in
the appended claims. o
- The present application is a division of
my copending application Serial No. 611,603,
filed November 10, 1896, for an improve-
ment in an apparatus for and system of
mining coal. ) _
Referring to the accompanying drawings
and to the various views and reference signs
appearing thereon,—Figure 1 illustrates an
embodiment of my invention applied to a
mining machine of the type disclosed and
covered in my copending application Serial
No. 611,603, referred to above, said Fig. 1
also disclosing a loading apparatus includ-
ing a scoop and an endless belt conveyer,
which is covered in my copending ap-
plication Serial No. 607,753, filed Feb-
ruary 10, 1911, for an improvement. in

is a view in plah indicating the sys-

tem of clearing a mine chamiber of smoke,
dust, foul air, gases, and the like; Fig. 3 is
a similar view in longitudinal seetion dia-
grammatically illustrating the system of
removing the fine particles of coal from the
point where the mining operation takes
place; and Fig. 4 is a view in end elevation
of the arrangement indicated in Figs. 2
and 3. .

In the practical operation of mining it is
necessary and important to supply fresh air
to the attendants at the point where the
mining operation is being carried on and to
remove from such point foul air, gases, dust,
smoke and the like. This necessity is all
the more urgent where blasting is eniployed
in order to remove the smoke and other
gases incident to the explosion. Hereto-
fore the ventilation has been effected by
pumping fresh air into the room, but this
practice requires a cessation of work after
each blast to enable the smoke and foul air
to be driven out. In order to obwiate this
loss of time and at the same time to provide
an arrangement wherein an efficient venti-
lation is maintained, I provide the following
arrangement: At a point adjacent to the
place where the work is being done and
where the blasts take place and adjdcent
the roof of the room 1 mount a reel 121,
upon which is wound a sheet of canvas 122
of a width approximately equal to the width
of the room or mine chamber. From this
reel the canvas is unwound by hand or by
advancement of the mining machine while
the rear end of the canvas is held stationary.
The canvas is extended lengthwise of the
room to the mouth or entry thereof and a
sufficient distance from the reof to leave a
channel or space therebetween which will
serve as a flue. Suitable stanchions or sup-
ports 123, as shown in Fig. 3, may be em-
ployed to properly support the canvas 122.
In such case also the reel 121 may be mount-
ed on or supported by the framework of the
machine as by means of standards indicated
at 6 in Fig. 1, which are mounted on the
main fraine A. A colperating pivoted flap
124, of any desired material, may be em-
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ployed and arranged adjacent the reel 121,
as clearly shown in Fig. 1, which will serve

88 a continuation of the canvas toward ‘the -

front of the machine in connection with the
shield plate 49, which extends entirely across
the mine chamber or nearly so. By means
of the flap 124 and the shield 49 a flue is con-
tinued toward the front of the machine to
a point where it is inconvenient to carry the
reel 121 by reason of the arrangement of the
machinery,

From this arrangement it will be readily
seen and understood that as the fresh air is
pumped into the room under the canvas and
toward the heading where the cutting mech-
anism is operating, the foul air, gas, dust,
smoke, and the like, will be forced out
through the flue formed between the can-
vas and the roof of the room and which
flue extends from a point adjacent the end
wall of the room where the cutters are op-
erating to the mouth or entry of such room.

- Obviously the draft of air may be of suffi-
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cient strength to not only carry away foul
air and smoke, but also to pick up the finer
particles of coal as soon as produced by the
undercutters and side cutters and swept
into the path of such draft. Thus it will
be seen that the mine chamber may be
rapidly cleared of the smoke and the-like
after a blast and will be kept effectively
ventilated by reason of the constant draft
through the flue. Furthermore, if the
strength of the draft is made sufficient the
dust produced by the cutting operation and
the finer particles of coal dislodged by the
cutting mechanism will be picked up and
carried away through the flue and thence
through the outlet shaft of the mine, where
such finely divided coal may be collected
and stored for transportation.

The principle of ventilating and pneu-
matically removing fine particles of coal,
as above explained, may be carried out in

practice more efficiently in connection with

two or more adjacent or contiguous rooms.
In Figs. 2, 3 and 4 T have shown somewhat
diagrammatically the principle of the pneu-
matic system as applied to adjacent or con-
tiguous rooms. As shown, the fresh air en-
ters one of the rooms, say for instance, at
the point A’, and traverses the length of the
room C’ until the “break-through” or pas-
sage 126 between the rooms C” and D’ is
reached, and then the current of fresh air
divides, one part continuing to traverse the
entire length of the room ¢’ and the other
part traversing the room D’ underneath the
canvas 122, as indicated by the arrows in
Fig. 8. In other words, when the fresh air
enters the mine chamber at A’ it passes be-
neath the canvas near the roof, part going
through the passage 126 and part continu-
ing along the chamber (. The air, there-
fore, enters and passes along in the space

1,181,853

between the canvas of each room’ and the -

the rooms are reached, the fresh air driving
before it ‘foul air,. gases, smoke, dust and
the finer particles of coal. Adjacent the
under walls of the rooms and near the roofs
the canvas reels 121 are located and the
canvas is stretched therefrom outwardly to
the entries, and hence the smoke, dust, etc.,
will be forced toward the entrance or mouth
of the rooms through the space formed be-
tween said canvas and the roof.

In the case of the room (’, for instance,
I arrange a flap or other obstruction 125
in the flue above the canvas so as to shut
off the incoming current of air above the
canvas at the entry A’. This cross parti-
tion or flap 125 is arranged at a point adja-
cent the “break-through” or passage 126
between the latter and the entry A’, as
shown in Fig. 2. The passage 126, it will
be understood, connects the two rooms ('
and D’ through the intervening pillar and
on the side thereof toward the entry or
mouth of the room, as shown. It should
also be observed that a suitable canvas or
other device, indicated at 127 in Fig. 3 and
in dotted lines in Fig. 4, serves to form a
flue passage above the passage 126 in con-
tinuation of the flues above the stretches of
canvas in the rooms ¢’ and D’. Therefore,
the stream of gases, smoke and fine particles
of coal coming from the rooms (' and D’ to
the flues near the roofs of the rooms, as in-
dicated by the full line arrows in Fig. 2,
will mingle and pass out together through
the entry or mouth of the room D’ at the
point B”: Therefore, after the gases and
dust-laden air pass from the mine heading
to the space above the canvas they will pass

directly to the outlet B’ from the room D,

and from the room ¢’ to the same outlet B’
after first passing through the passage 126
above the horizontal partition 127. The pas-
sage 126, therefore, 1s divided into a lower
chamber and an upper flue, fresh air in the
chamber below passing in the same direc.
tion as the gases and dust-laden air in the
flue above. This is illustrated in Fig. 2,
where the dotted arrows show the direotion
and course of passage of the fresh air after
entering the intake opening or entry A’,
whereas the full line arrows represent the
direction of the gases and dust-laden air
after entering the flues formed by the can-
vases. It should be understood that the
cross partition 125 is above the canvas in
room C’ and therefore the gases and dust-
laden air above the canvas in that room
cannot pass again to the entry A’, but must
pass through the passage 126 above the hori-
zontal partition 127 and thence out through
the outlet opening B’, together with the
gases and dust-laden air that come from
the heading into room D’ o

“floor of that room until the end walls. of -

70

75

80

85

90

98

108

135

115

115

120

125

" 180



Kiaushy _ @

In: order te caiise: the: fresh atintor briverss
the length of the:room 1" beneatly the can-
vas:therein-after: entering the:same fromsthe
roomy G’ through the passage: 126, instead: of

5. escaping throngh: the mouth’ or entry of the.
room D/, I prefev te..arrangei at the mouth
or:entry. B

128-in:Figs..8 and: 4 In this: parbition 128

10; may be arranged, if desired, a suitable: or:

ondinary auhematio mine:door 129 in:a man-
ner’ well understood.by persons skilled: in.
the art: Thus:it will be seen. that:the: fresh:
air- is- introduced through’ the mouth: or

15 entry: of one.room: and: the: smoke; dust,. fine:
particles of ~coal, eto, are carried oub:

through the mouth.or entry. ofithe other
room.
In- the usual practice.of mining it is cus-
20: tomary to sink a: hoisting: shaft and from:
said: shaft to: worls. off ans “entry” or
“room.” This is usuallyy at first) of comw
paratively short length, and from/said room
other reoms-are mined out to connect with
25 an air shaft which-is. separate from: the
hoisting: shaft and: through: which fresh air
is supplied:.to -the: mine by means of well
known blowers.. The:room or entry:extend-
ing. frem. the hoisting: shaft.is then: con~
307 tinned as far into.the native bed of coal as
may be. desired. Usually the. mining* ma-
chines, such as that disclosed in the draw-
ings; ave constructed to-.cut a: room: about
twelve feet wids, buty. of::course, it will be
85: readily understaod: that the rooms may be
cut to.have any other dimensions by varying
the size and proportions: ofi: the: machine.
Leading. off: from' the,main entry extending
from the hoisting shaft other rosms may be
40 mined- out, said: rooms: extending: parallel
with each other and hawing intervening
walls or:pillars usually: of the same general
dimensions as the:rooms:.
As occasion- may require and in order to
45 avoid the necessity for. objectionably great
lengths of canvas for flue purposes, “ break-
/throughs ” or passages 126:may be formed
through the intervening wall or pillar be-
tween-adjacent: rooms for the purpose here--

50 inbefore specified:and in.the manner above:

explained. Itwill thiisbe seen that a single-
or as many machines as may be desired . may
be employed. in-a:single mine until the mine
is entirely worked: I therefore wish.it to.
58 be understood that my invention contem-
plates the use of as: strong drafts as may be
desired produced by a blower well known
to those skilled in the art, which may be lo-
cated at a shaft of the mine separate from
66 the hoisting shaft or in the mine in one of

the entries leading from the ventilating

shaft or as close to the place wheve the min-
ing: operation is being conducted as may be
desired.. By means of thé. partitions such:

68 a5 that indicated at 125 imPig. 2;-above the.

beneath the canvas: near: the:
roof a.flap om other partitiony indicated: at:

_purposes near the roof of the: rooms such

camvases and by meaws- of the: partitions:
beneath thie: canvases such as that indicated
at.128 in: g}é 3, a plurality of mining ma-
chines: in different:rooms may be operating:
while the: vicinity of such mining machines
is being: supplied: with streng drafts of air
from a-single. seurce such as the entry A’.

Of course. it will be readily obvious that:
instead; of forming the flues for ventilating

70

78
flues- may be: formed along the vertical side
walls thereof. This arrangement is particu-
lagly well adapted for low roof mine: cham-
bers-and in.connection with- machines-of the
character ‘requiring the low-dewn type of
machine where. the vein' of coal is usually
thin or.shallow. I have deemed it unneces-
saxy to:specifically show:the canvas extend-

80

.ing along the side walls, as it is obvious how

this- may be dones For instance, the reel
in' the. room-D” could be placed near the
wall distant. from- the passage 126 and the
partition 128 could be placed between the
canvas and the wall through which the pas-
sage:126: extends.. In:a similar manner the-
canvas in the room C’ could be placed near
the wall distant from the- passage 126 and
the partition 125 omitted: Fresh air could
therefore enter the intake opening or en-
try: A’ and extend along both rooms in 3%
parallel and- thence through the space be-

tween - the- canvas and the outside walls:

The: gases and dust-laden: air could then be

extended to the heisting shaft.

It should be understood that the:material
forming: the flues may be of any kind of
flexible. material other than canvas, if de-
sired. If canvas is used, however, on ac-
count of its lightness:and compactness, I
prefer to use a blower for drawing air from
the outside atmosphere through the venti-
lating shaft and forecing: it into the space
occupied by the mining machine. By do-
ing this the pressure of the air above and
below the canvas is maintained: more uni-
form and is not liable to-cause the canvas to
flap toward the ceiling as it might if a suc-
tion fan were employed to withdraw the air
from the space above the canvas, unless the
canvas is quite heavy.

Although I have shown a particular type
of ‘mining' machine and loading apparatus
I have done so merely to illustrate the pre-
ferred: form of the invention; but it will be
understood that other types of mining ma-
chines such as those of well known construc-
tion may be used if desired, but it is merely
necessary to provide suifable means for
mounting the reel 121 on the framework of
the machine so that the.canvas122 may he au-
tomatically unwound as the machine moves
forward. The flap 124 may be pivotally
connected to the mining machine. In Fig.
1 I have shown the flap 124 i’voted: at 7
to thie shield 49. The flap:124 may be made 1£:
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of any desired material and extend entirely-

across the machine from one side wall to
the other and thus effectively act.asa brake
on the canvas to hold the same taut near the
roof of the mine. However, stanchions 123,

as shown in Fig. 8, as well as partitions such:

as that indicated at 128, may be relied upon
to hold the canvas in proper position and
prevent: the same from sagging to an ob-
jectionable extent.

As before stated, the particular tyge of
mining machire -shown in Fig. 1 of the
drawings is disclosed in my copending ap-
plication Serial No. 611,603, and the loading
apparatus, including the scoop 58 and the
endless belt conveyer®or carrier 88, is cov-
ered in my copending application Serial No.
607,753, filed February 10, 1911, for an im-

: frovement in mining and loading apparatus.

Towever, I wish to explain the function of
the shield 49, because it codperates with the
flap 124 in extending the flue near the roof
of the mine to a point nearer the mine wall
than is convenient for the reel 121. The
shield 49 preferably extends entirely across
the machine from one side wall to the other
or nearly so, being mounted on each side as
shown in Fig. 1. When the motor C is oper-
ated the gearing L, Q is actuated and this
effects the rotation of the longitudinal shaft
R. When the clutch 31 is thrown in, the
bevel gear 27 meshes with the gear 28, ro-
tates the vertical shaft carried by the frame
A, and in this way the undercutting cutters
26 and the side cutters 32 are all simulta-
neously operated to cut kerfs in the mine
wall. When the gear 28 is rotated, the shaft
29 is also rotated together with the bevel
gear 47 thereon, and by means of other suit-
able gearing the horizontal shaft 45 is ro-
tated. By this means motion is transmitted
to the bevel gear 46 and the bevel gear 52.
The socket 55 of the drill 54 is thus rotated,
the shaft of the socket being carried by the
bearing 50 depending from the shield 49.
After the holes in the wall are drilled, the
drills are removed from the sockets 55 and
taken out, whereupon the shield 49 may be
turned to a vertical position which is per-
mitted to be done by the pivotal connection
7 with the flap 124. FHowever, when the
shield 49 is turned to a central position in
front of blast holes in the mine wall, the
flap 124 may be of sufficient length to still
maintain the continuity of the flue near the
roof of the mine chamber. It should be

- understood that although Fig. 1 shows the

side cutter in full lines it extends into a

narrow side kerf in the mine wall a consid-

erable depth as illustrated by the break

- lines. Therefore, at all times the fiue con-

65

tinues to act as such and the strong draft of
air takes all the coal dust and the tiner par-

ticles of coal and wafts them through the

flue near the roof of the mine chamber.

" function and mode of o

‘flue for directing currents

1,181,883

Therefore, not only is the mine wall venti-

lated near the mining machine and all foul

air and gases due to the blastin operation

.taken away from the mine chamber, but the

finer particles of coal are also forced up the
flue particularly the fine particles procf)uced
by the side cutters and under cutter, and
thus the contiruous progress of the mining
ms:lc}:iine through the mine wall is not im-
peded. - ~ :

Having now set forth the object and na-
ture of my invention and a form of oper-
ative means embodying the same, and having
explained the construction, arrangement,
eration thereof, I
desire it to be understood that I do not con-
fine or limit myself to the specific details and
arrangement shown and described, as many
variations ‘and ‘changes would readily sug-
gest themselves to persons skilled in the art
and still fall within the spirit and scope of
my invention as defined by the claims,

Having thus disclosed my invention, what
I claim and desire to secure by Letters Pat-
ent of the United States, is:

1. The cowmbination with a mining ma-

chine, of a pneumatic flue extending from'

said mining machine, and means for auto-
matically lengthening said flue continuously
as the said mining machine moves forward
and in accordance with such forward move-
ment. '

2. The combination with a mining ma-

chine of flexible material, means for sup-
porting the same in a roll, and devices for
supporting the flexible material to form a
partition in a mine chamber to constitute a
of air over a pre-
determined path of travel.
* 8. The combination with a mine chamber,
of a mining machine in said mine chamber,
and means connected to said mining ma-
chine comprising flexible material extending
across said mine chamber to form a flue ex-
tending rearwardly from said mining ma-
chine. -

4. The combination with a mining ma-
chine, of a reel of flexible material carried
by, said mining machine, and means for
supporting said flexible material to form a
flue extending from said mining machine.

5. The combination with a mine, of a min-
ing machine, a reel of flexible material
mounted on said mining machine, means for
supporting said flexible material to form s
flue in said mine, and a flap for extending
the flue toward the front end of said mining
machine. -

6. The combination with a mining ma-
chine, of a reel of flexible material mounted
on said mining machine, a pivoted plate
resting on said reel of flexible material, and
means for supporting said flexible material
to form a flue extending rearwardly from
said mining machine. :
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i: 7. The combination with a frame of a
mining machine, of a mine having a ‘wall
to be operated upon by said mining machine,
a reel of flexible material mounted on said
frame, a shield plate for proteetion during
blasting, and an intervening plate co-acting
with said shield plate to extend the flue
formed by said flexible material to a posi-
tion close to the mine wall.

8. The combination with a mining ma-
chine, of a mine heading, flexible material
extending rearwardly from said mining ma-
chine, a shield plate for protection during
blasting and a .cross plate connecting said
shield plate to said flexible material to ex-
tend the flue formed thereby to a position
near the mine heading. :

9. The combination with a mining ma-
chine, of a reel of flexible material pivoted
to the frame of said mining machine, 'a
shield plate for protection during blasting,
and a cross plate pivoted to said shield plate
to codperate therewith in extending the flue
formed by said flexible material to a prede-
termined position.

10. The combination with a mining ma-
chiune, of a reel of canvas pivotally mounted
on the frame of said mining machine, a
shield plate pivoted to the frame of said
mining machine and capable of being turned
to vertical position for protection during
blasting, and an intervening plate pivoted
to said shield plate and having its free end
resting on said reel of canvas to coact with
said shield plate to extend the flue formed
by said canvas to a predetermined position.

11. The combination with a mining ma-
chine, of a mine chamber, a reel of flexible
material pivotally mounted on the frame of
said mining machine and capable of form-
ing a flue in said mine chamber, and a device
engaging the flexible material while on the
reel to prevent the reel from being turned
too freely.

12. In a mining apparatus, the combina-
tion with a mining machine, of a mine room
having walls, a reel arranged in the room
and at a point adjacent to where the min-

ing operation of said mining machine is be--

ing carried on, and a canvas adapted to be
unreeled therefrom and arranged to extend
from such reel to the mouth or entry of the
room and adjacent to one of the walls of
the room, thereby forming a ventilating
flue. '

13. In a mining apparatus, a mine room,
2 mining machine, a reel carried thereby, a
canvas mounted on said reel and adapted to
be unwound therefrom and to extend from
such machine and in proximity to one of
the boundary walls of the room to the mouth

" or entry thereof, thereby forming a venti-

65

lating fiue.
14. In a mining apparatus, a mine room,
a mining machine, a reel carried thereby,

a eanvas wound on said reel and adapted to
be unwound therefrem and to extend in
proximity to one of the boundary walls of
said machine to the mouth or entry of the
room, thereby forming a ventilating flue,
and an additional flap arranged adjacent to
said reel and between said reel and the end
wall of the room.

15. A system of mining coal; comprising
a plurality of mine chambers with a mining
machine in each of said chambers, a break-
through connecting said chambers, and par-
titions near the roof in each of said cham-
bers and extending entirely across the same
and in said break-through to form connect-
ing ventilating flues extending. rearwardly
from the mining machine.

16. A system of mining coal, comprising
a plurality of mine chambers with a mining
machine at the heading in each of said
chambers, a break-through connecting said
chambers; a horizontal partition extending
rearwardly from the mining machine in
each of said chambers to form ventilating
flues, a horizontal partition in the break-
through to maintain the continuity of the
horizontal partitions in the aforesaid cham-
bers, a vertical partition in one of said
chambers back of the break-through and
above the horizontal partition in said cham-
ber, and a vertical partition in the other
chamber below the horizontal partition
therein.

17. In a system of mining coal, the com-
bination with a mining machine in a mine
chamber, of a flexible partition for direct-
ing a continuous current of air to said ma-
chine and away from the same, and means
for automatically extending said partition
as the machine moves forward.

18. In mining apparatus, the combination
with a mining machine, of a reel of flexible
sheet material pivotally mourted on said
mining machine of sufficient width to form
an extensible flue.

- 19. In mining apparatus, the combination

with a mining machine, of a mine cham-
ber, a reel pivotally mounted on said mining
machine and carrying a roll of flat flexible
material for forming a flue extending rear-
wardly from the mining machine in the
mine chamber, and supports for holding
said flexible material in a predetermined po-
sition to form such flue.

20. In a system of mining, the combina-
tion with adjacent chambers in a mine, of
a break-through connecting said chambers,
mining machines one in each of said cham-
bers, ventilating flues for said mining ma-
chines, one flue in each of said adjacent
chambers, a flue in said break-through con-
necting the flues in said chambers, means
closing one chamber back of said break-
through, the flue in said last-named cham-
ber remaining open at its ends, and means
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closing the flue in the other chamber back of two subscribilIl'F witnesses, on this 26th.
of said olzireak(ithroug‘;l;l, whereb;;1 a %raft ﬁ_{ day of June, A.'D. 1914, '
air introduced into the open chamber wi
carry away fine particles of material from . EDM_UND. C MORGAN. .
5 both of said machines. ‘ Witnesses: -
~ In testimony whereof I have signed my Cras. M. ‘Nissen,
name to this specification, in the presence Cuarues H. Seem.
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