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DEVICE FOR BREAKING DOWN COAL 

Application filed October 13, 1931. Serial No. 568,626. 
My invention relates to improvements in 

devices for breaking down coal in mines, 
after suitable preparation. More specifical 
ly, the present device is especially service 

3 able for breaking down coal when prepared 
in the manner disclosed in my co-pending 
application for patent upon method of min 
ing coal and apparatus therefor, Serial Num 
ber 568,596, filed October 13, 1931. As dis 

t9 closed in said pending application, inter 
secting vertical and horizontal slots of rela 
tively narrow form are sawed into the coal 
seam at right angles to the working face and 
for a depth approximating the thickness or 

15 height of the coal seam, whereby a “cut” of 9. 
coal is divided into a number of horizontal 
ly elongated blocks attached only at their far 
ends to the coal seam. The present device 
embodies a normally flat and thin expansible 

20 coal breaking member adapted to be inserted 
in-the aforementioned slots of relatively nar 
row form, whereby the blocks of coal will 
be effectively broken down upon expansion 
of the coal breaking member. 

25 A general object of the present invention 
is to provide a device of the above kind which 
is extremely simple and durable in construc 
tion, economical to manufacture, and effi 
cient in operation. - - - 

30 - More specifically, the present invention 
aims to provide a device of the above kind 
including a fluid-tight hollow expansible 
coal breaking member, and means to supply 
said coal breaking member with fluid under 

85 pressure so as to expand the same. 
More specific objects and features of the 

invention will become readily apparent from 
the following description when considered 
in connection with the 

al accompanying draw 
40 ings, in which: ‘. . . . . . . . . . . . . . 

Figure 1 is a side elevational view of a de 
vice for breaking down coal constructed in 
accordance with the present invention, and 
illustrating use of the device in a mine. 

Figure 2 is an enlarged fragmentary view 
showing the liquid reservoir and adjacent 
parts of the device in central vertical lon gitudinal section. 

Figure 3 is an enlarged vertical transverse 
50 section on line 3-3 of Figure 1. ? 

45 

Figure 4 is a horizontal section on line 
4-4 of Figure 2. : 

Figure 5 is a vertical transverse section on 
line. 5-5 of Figure 1. . . 

Figure 6 is a plan view of the expansible 
coal breaking member and adjacent parts. 

Figure 7 is an enlarged cross section taken 
on line 7-7 of Figure 6. , 

Figure 8 is a section on line 
ure 6. 

Figure 9 is a side elevation of the inven 
tion, employing a modified form of expansi 
ble coal breaking member. 

Figure 10 is an enlarged plan view of 
the coal breaking member employed in the 65 
construction of Figure 9; and . . • 
Figure 11 is an enlarged section on line 

11 -11 of Figure 10. • ??: 
Referring more in detail to the drawings, 

the present invention aims to provide a port 
able device of unitary construction, includ 
ing an inflatable expansible coal breaking 
member, and power operated means for in 
flating or deflating said coal breaking mem 
ber. As shown in Figures 1 to 8 inclusive, 
the coal breaking member preferably con 
sists of an elongated flexible tube 5 formed 
of reinforced rubber or the like, and having its ends closed by tightly riveting the same 
between pairs of clamping plates 6 as shown 80 
in Figures 6 and 8. The expansible coal 
breaking member 5 is thus of fluid-tight con 
struction and normally assumes a flat-like 
cross Section as illustrated in Figure 7. The 
coal breaking member 5 is firmly attached 
to the outer end of a rigid fluid supply con 
duit 7 so as to extend transversely of the lat 
ter as shown clearly in Figure 6. i For this 
purpose, a clamping bar 8 is arranged lon 
gitudinally within the member 5 and fitted 
within the fold of the latter at one longitu 
dinal edge of the Sanhe, while a cooperating. 
clamping bar 9 is placed against this lon. 
gitudinal edge of the member 5 externally 
of the latter, the two clamping bars 8 and 
9 being securely connected by cap screws 
10 which freely pass through the clamping 
bar 9 and the adjacent folded edge of the . 
member 5 and thread into suitable sockets. 
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7. The clamping bar 8 has a rounded outer 
longitudinal edge to fit the fold of the ad 
jacent longitudinal edge of the member 5, 
while the clamping bar 9 has its adjacent 
longitudinal edge concaved to similarly fit 
the adjacent folded edge of the member 5, 
thus permitting clamping of the adjacent 
edge portion of said member 5 between the 
bars 8 and 9 without danger of cutting the 
latter. The adjacent outer end of the con 
duit 7 has a flange 11 secured tightly against 
the outer longitudinal edge of the outer 
clamping bar 9 by certain of the cap screws 
10, and the clamping bars 8 and 9 have reg 
istered central transverse openings which 
register with an opening in the adjacent 
edge of the coal breaking member 5 and af 
ford communication between the conduit 7 
and the interior of said member 5. The ex 
pansible inflatable coal breaking member 5 
is thus firmly attached to the outer end of 
the fluid supply conduit 7 so as to extend 
transversely of the latter in a plane parallel 
with the longitudinal axis of the conduit. 
In the embodiments of the invention illus 

trated in the drawings, a suitable liquid, such 
as soluble oil, is pumped under pressure 
through the conduit 7 into the member 5 for 
expanding the latter. Accordingly, the pres 
ent device is shown as including a liquid res: 
ervoir 12 adapted to contain a sufficient 
quantity of liquid to expand the member 5 
to the required extent. This reservoir is rig 
idly secured to the front end of an electric 
motor. 13 whose armature shaft 14 projects 
through the reservoir 12 and is journaled in 
a bearing 13a countersunk in the adjacent 
inner end wall of the reservoir 12 as shown 
in Figure 2. Said inner end wall of the res 
ervoir 12 is further provided with a packing 
gland 15 through which the armature shaft 
of motor 13 extends and by means of which 
leakage of liquid from the reservoir about 
the armature shaft of motor 13 is prevented. 
A relatively large opening 16 is provided lin 
one side of the reservoir 12 to permit access 
to the interior of the latter, and this open 
ing is closed by a removable cover plate having a rigidinwardly projecting blade 18 
adapted to engage in peripheral notches 19 
of a packing compressing bushing 20 of the 
gland 15 for maintaining said bushing in 
adjusted position, or against loosening. The 
motor 13 has a pistol grip control SWitch 21 
rigid with its inner end for use in convenient 
ly throwing the same into and Out of opera 
tion and for use in facilitating manipulation 
of the entire device. Also, the reservoir 12 
has a bottom sump 22 provided with a bot 
tom drain opening closed by a removable 
plug 23. 
The outer end of the reservoir 12 is pro 

vided with a relatively large opening 24 
closed by a removable plate 25 through which 
the armature shaft of motor 13 extends, and 
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in the upper portion of which is provided 
a countersunk bearing 26. A further plate 
27 is secured to the plate 25 and has its inner 
side recessed as at 28. The recess 28 is closed 
at its inner end by the plate 25 so as to form 
a chamber for reception of the meshing gear 
pistons, 29 of a pump assembly utilized for 
forcing the fluid into or out of the reservoir 12 
from or into the expansible member 5, as will 
later become apparent. One gear piston 29 
is keyed on the outer end of the armature 
shaft of motor 13, while the other gear pis 
ton 29 is secured to a counter shaft 30 jour 
naled in the bearing 26 and a further bearing 
31 countersunk within the inner face of a 
valve body 32 fastened to the outer side of 
the plate 27. A further bearing 33 is coun 
tersunk in the inner side of the valve body 
32 in which the outer end of the armature 
shaft of motor 13 is journaled. As shown, 
the plates 25 and 27 and valve body 32 are 
rigidly fastened together by cap screws 84, 
while the plate 25 is fastened to the adjacent 
end of reservoir 12 by further cap screws 35. 
The valve body 32 is provided with a ver 

tical tapered bore 36 in which is revolubly 
fitted a tapered valve plug 37 having an 
angular port 38 and a longitudinal groove or 
passage 39. The valve plug 37 is yieldably 
held upwardly into Snug contact with the 
walls of the bore 36 by means of a Spring 40 
interposed between the bottom end of the 
plug 37 and a closure plug 41 for the lower 
end of said bore 36. The valve plug 37 is 
shorter than the bore 36 so that when the 
plug 37 is operatively disposed, a chamber, is 
left at the top of the bore 36 above the plug 
37 as at 42, and a further chamber is left. 
at the bottom of the bore 36 below the plug 
37 as at 43. A stem, 44 is rigid with the 
upper smaller end of the turn plug 37 and 
projects externally of the valve body 32 
through a packing gland 45. A handle 46 is 
attached to the projecting outer end of the 
stem 44 for use in manipulating or turning 
the valve plug. 37. The valve body 32 is 
formed with a vertical passage 47 rear 
wardly of the bore 36, and this passage 4 
communicates with the chamber 42 above the 
valve plug 37, as shown in Figure 2. A fur 
ther passage 48 extending through the plates 
25 and 27 and the lower portion of the valve 
body 32 affords communication between the 
lower end of the passage 47 and a discharge 
pipe 49. The pipe 49 is of angular form and 
has one end threaded into the plate 25, 
while its other end turns downwardly to a 
point adjacent the bottom of the Sump 22 
of reservoir 12. Further horizontal pass 
ages 50 and 51 are provided in the valve 
body 32 on a plane intermediate the ends of 
the valve plug 37, and these passages com 
municate with the bore 36 at opposite sides 
of the valve plug 37 as shown clearly in Fig 
ure 4. The inner ends of the passages 50 

70 

75 

80 

85 

90 

95 

00 

105 

10 

15 

- 20 

: 125 



10 

20 

35 

45 

50 

55 

60 

65 

1,900,446 
and 51 communicate respectively with out 
let and suction ports 52 and 53 provided in 
the plate 27 so as to communicate with the 
pump chamber or recess 28 at opposite sides 
of the gear pistons 29. It will be noted that 
the passage 38 in the valve plug 37 is in con 
stant communication with the lower chamber' 
43, which is the outlet chamber, of the con 
trol valve, and such passage 38 may be selee. 
tively registered with the adjacent end of 
either passage 50 or 51 by properly turn 
ing the valve plug 37. it will also be noted 
that the passage 39 of valve plug 37 extends 
from the top of the latter to a point interme. 
diate the ends of the same, whereby said pas 
sage 39 is in constant communication with 
the upper or inlet chamber 42 of the control 
valve, and whereby the passage 39 may be 
brought into communication with either pas 
Sage 50 or 51 when the valve plug 37 is prop 
ery turned. It is thus apparent, that when 
the passage 38 is positioned as in Figure 3 
to provide communication between passage 
50 and outlet chamber 43, the passage 39 will 
be positioned to provide communication be 
tween the passage 51 and the inlet, chamber 
42. Thus, the motor 13 may be placed into 
operation for rotating the gear pistons 29 so 
that the liquid in Feservoir 12 will be sucked 
through pipe 49, passages 48 and 47, inlet 
chamber 42, passages 39 and 51, and port 53 
into pump chamber or recess 28. At the same 
time, the liquid will be forced from pump 
chamber or recess 28 through port 52, pas 
sages 50 and 38 into outlet chamber 43. The 
outlet chamber 43 has an outlet port 54 com 
municating with the conduit 7 so that the 
fluid under pressure may pass through the 
latter into the coal breaking member 5 for 
inflating the latter. Obviously, the member 
5 may expand in a direction at right angles 
to its plane, thereby furnishing the necessary 
force in the proper direction for breaking 
down blocks of coal as shown in my co-pend 
ing application hereinbefore mentioned. 
When a desired block of coal has been broken 
down, removal of the coal breaking member 
from the slot in the coal seam may be facili 
tated by deflating said coal breaking mem 
ber 5. This is accomplished by giving the 
valve plug 37 a half turn, in which position 
the passage 38 communicates with the passage 
51 and the passage 39 communicates with the 
passage 50. When the valve plug is in 
this latter position, and the motor 12 is placed 
into operation, the liquid will be drawn from 
the inflatable member 5 through conduit 7 
into chamber 43, through passage 38 and 
passage 51 into pump chamber or recess 28. 
At the same time, the liquid will be forced 
through port 52, passages 50 and 39, chain 
ber 42, passages 47 and 48 and pipe 49 back 
into the reservoir 12. Obviously, by forming 
the reservoir 12 of proper capacity, over 

3 

inflation of the expansible coal breaking 
member 5 will be impossible. . 

In Figure 1, the device is shown as it ap 
pears in use preparatory to expanding the 
-coal breaking member 5. As shown, ahori 
Zontal slot 55 has been cut into the coal seam 
for a considerable distance at the floor line 
of the working place, and a further horizon 
55 as at 56 a suitable distance above the floor 
line, the slots 55 and 56 intersecting spaced 
tal slot has been cut parallel with the slot 

vertical slots, one of which is illustrated at 
57. In this way, the cut of coal is divided 
into a number of horizontally elongated 
blocks attached only at their far ends to the 
seam of coal. The row of blocks adjacent 
the floor of the mine or working place are 
successively broken down by inserting the 
inflatable coal breaking member 5 successive 
ly above the respective blocks within the 
slot 56, expanding the member 5 at each po 
sitioning of the latter. Although the slots 

5 is readily inserted and sufficient clearance 
is provided beneath the blocks of coal indi 
cated at 58 to permit them to readily break 
loose from the seam of coal at their far ends. 
These blocks may then be suitably transport 
ed to and loaded into cars for transportation 
from the mine. The same cycle of operation 
is repeated by cutting additional horizontal 
slots above the slots 55 and 56 as indicated 
by dotted lines at 59, the last horizontal cut 
being level with the ceiling of the working 
place. In this way, the entire cut of coal may 

85 

55 and 56 are relatively narrow, the member 

{} 5 

100 
be blocked and broken down without produc 
tion of a great amount of fine coal or dust 
and without the dangerous use of explosives. 
While the elongated expansible coal break 

ing member 5 may be very cheaply produced io. 
and will permit application of force sub 
stantially at the back ends of the slits 56 and 

3. 5 

59 when necessary or desirable, a very eco 
nomical and efficient coal breaking member 
may be constructed of circular or disk-like 
form as generally indicated at 5a in Figures 
9 to 11 inclusive. In these figures, the coal 
breaking member consists of a rigid flat 

110 

metal frame ring 60 having diaphragms or 
flexible disks 61 of reinforced rubber or the 
like applied to opposite faces thereof to form 
a normally flat hollow expansible member of 
circular form. The margins of the disks 61 
are tightly secured between the frame ring 
60 and thinner clamping rings 62, by means 
of screws 63 or the like, whereby the member 

20 

5a is made fluid-tight. The frame ring 60 
external spaced bracing webs 65 at opposite 
sides of said passage. The fluid supply con- i. 
duit 17a has its outer end partly flattened as 
at 66, and this flattened portion snugly fits 
between the webs 65 to be braced by the lat 
ter against lateral-strains. The terminal of 
this flattened end portion 66 is slotted to fit 

has a radial passage 64, and is formed with 
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over the outer edge portion of frame ring 
60, and the conduit is thus positioned to com 
municate, with the interior of member 5a. 
through passage 64. The parts 60, 65 and 66 
are then welded together to render the joint 
fluid-tight and to rigidly secure the conduit 
7a and member 5a together. Obviously, 
when fluid is pumped under pressure into 
member 5a, the disks 61 will be bulged out 
wardly, while such disks will return to flat 
form when the fluid is pumped out of the 
member 5a. Tremendous force may thus be 
applied at right angles to the slits or cuts 
56 and 59 for breaking down the blocks of 
coal when the member 5a is expanded or in 
flated, and when the member 5a is deflated it 
may be readily inserted in or removed from 
said slits or cuts. Otherwise, the construc 
tion of both embodiments of the invention is 
the same. 
What I claim as new is: 
1. A device for breaking down coal com 

prising a flat hollow coal breaking member 
having opposed flexible walls, and means 
operable at will to expand or collapse said 
coal? breaking member including power op 
erated means for pumping fluid into or from 
said coal breaking member. - 

2. A device for breaking down coal includ 
ing a motor, a liquid reservoir, and a liquid 
pump rigidly connected in end to end relation 
with the motor operatively connected to the 
pump, a rigid conduit rigidly connected with 
the pump, an expansible hollow member car 
ried by said conduit, and means for placing 
the pressure side of the pump in communica 
tion with said conduit and simultaneously 
placing the suction side of said pump in com 
munication with the reservoir, or for plac 
ing said conduit in communication with the 
suction side of said pump and the pressure 
side of said pump in communication with the 
reservoir for selectively inflating or deflating 
the expansible member, at Will. 

3. A device for breaking down coal Com 
prising a liquid reservoir, a motor rigid with 
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fluid under pressure therethrough to or from 
said coal breaking member for inflating or 
collapsing the latter. 

5. A device for breaking down coal com 
prising a rigid fluid conduit, a hollow nor 
mally flat flexible coal breaking member at 
tached to one end of and in communication 
With said conduit, and manually controlled 
power operated means for pumping fluid un 
der pressure into said coal breaking member. 

-6. A device for breaking down coal com 
prising a motor, a liquid reservoir, a pump, 
and a control valve rigidly assembled in end 
to end relation, a rigid conduit rigidly con 
nected with the control valve in communica 
tion with the outlet chamber of the latter, an 
expansible hollow coal breaking member 
carried by and in communication with said 
conduit, and means including said control 
valve for providing communication between 
the reservoir and said conduit through said 
pump whereby the coal breaking member 
may be selectively inflated or deflated at will, 
said motor being operatively connected with 
Saidpump. 

7. In a device for breaking down coal, a 
normally flat hollow coal breaking member 
having opposed flexible walls, said coal 
breaking member having a port through an 
edge thereof to facilitate inflation of the 
Sale. - 

In testimony whereof I affix my signature. 
JOSEPH F. JOY, 

one end of the reservoir and having a power 
shaft extending through the latter, a pump 
rigid with the other end of the reservoir and 
having its drive shaft constituted by said 
power shaft of the motor, a rigid conduit 
rigidly connected with the pump and having 
an inflatable coal breaking member attached 
to its outer end, and means for selectively 
establishing communication between the res 
ervoir and the coal breaking member through 
the pump whereby the coal breaking mem 
ber may be inflated or deflated at will. 

60 
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4. A device for breaking down coal com 
prising a flat hollow coalibreaking member 
having opposed flexible walls, a rigid conduit 
having said coal breaking member attached 
to one end thereof, and in communication 
with the same, and means rigid with the other 
end of said conduit for selectively supplying 

70 

80 

85 

90 

95 

00 

05 

0 

5 

120 

30 


