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This invention relates to a method and appa 
ratus for breaking coal in natural formations 
through the intermediary of an expansive fluid. 
Methods heretofore employed consist of placing 

an expansible element in a bore of the coal vein 
and then introducing an expanding pressure fluid 
into the element whereby to exert a breaking 
force on the coal formation. Methods of this 
character are exemplified in United States Pat 
ents No. 1,879,907 and No. 1,915,687, issued to the 
inventor of the present method. 

It has been found that the methods described 
in the above mentioned patents were effective 
only under favorable conditions but did not al 
ways produce the desired results. 

Therefore, it is an object of the present inven 
tion to provide a simple method and apparatus 
by which the coal in the area, adjacent the ex 
pansible element is subjected to sudden shocks 
rather than to a gradually applied and progres 
sively increasing preSSure. 
... A further object of the invention is to combine 
the old method and the new method by first 
employing a breaking force steadily, to be fol 
lowed by suddenly applied impulses of increased 
preSSure. 

Another, object of the invention is to provide, 
for the purpose above mentioned, an apparatus 
of simple and efficient construction under full 
control of the operator; and still other objects 
and advantages will be found in the course of 
the following description made with reference 
to the accompanying drawing. In the drawing, 
in the several views of which like parts are Sim 
ilarly designated. 

Figure 1 is a partly diagrammatic view, illus 
trating means that are well adapted to carry out 
the improved method; 

Figure 2 is a longitudinal section of part of 
the device shown in Figure ; 

Figure 3 is a sectional view, of part of the 
apparatus shown in Figure 1, and drawn to a 
larger Scale; and 

Figure 4 is a sectional view on line 4-4 of Fig 
lure 2. 

In the drawing, reference character 2, de 
notes a power unit, such as an electric motor, 
that is in driving connection with a pump 3, 
having an intake conduit 4 and a discharge 
conduit 5. A tank or other form of reservoir, 
is shown at 6, having a dividing partition , 
through which is a cone valve 8, operated by 
a handle 9, extending exteriorly of the tank. 
The lower division of the tank is provided with 

a liquid sight-gauge 20. The discharge conduit 

(C. 262-) 
5 is provided with a check valve 2, and a three 
Way Valve 22, through which it leads to a flexible 
conduit 23, that connects with a flexible and 
laterally expansible tube or capsule 24, that is 
shown Operatively positioned in a drilled hole 
25 in a coal vein. 26. 
The three-way valve 22 may be manually, or 

otherwise, rotated to direct the output from the 
pump, through a branch conduit 27 into an ac 
cumulator 28, that comprises a cylinder 29, a 
piston 30 therein, with a packing gland 3, and 
a piston rod 32 therethrough, on which is a cross 

ad 33, that bears against compression springs 
4. 
An outlet conduit 35, leads from the accu 

mulator back to the main discharge conduit 5, 
and is provided with a pressure-indicating gauge 
36 and a shut-off release valve 3. 

in Figures 2 and 4, the details of the expansible 
tube element, 24, are more fully illustrated and 
they comprise a thick-Walled flexible and ex 
pansible tube 38, that is capped at each end 
With a closing element, or cap 39, each of which 
has an inwardly projecting nipple, 39a, that en 
gages the inner Surface of the tube 38, which is 
Securely clamped therearound, by bands 40, each 
having a rounded edge Aca, positioned inwardly 
of the assembly, to prevent cutting or other dam 
age to the tube, when expanded. 
The two caps are connected by a hollow rod 

4, having apertures 42 in communication with 
the closed interior of the tube. A pipe nipple 
43 Serves to complete the connection between the 
flexible conduit 23 and the hollow rod, while the 
latter Serves the useful purpose of tying the end 
caps together to prevent longitudinal expansion 
of the flexible tube 38. 
The expansible element, 24, is an improvement 

over the similar devices disclosed in Meyer Pat 
ents Nos. 1879,907 and 1915,687, and these im 
provements are being claimed in another appli 
cation, Serial No. 189,127, the present applica 
tion being devoted, primarily, to the method of 
coal breaking. 
The improved method for breaking coal is as 

follows: A substantially non-compressible liquid 
is placed in the upper division of the tank 6, and 
a predetermined and measured amount thereof, 
is permitted to flow to the lower division of the 
tank, by means of the cone valve 8, wherefrom 
it is pumped into the system above described. 
The operator first permits the pumped liquid 
to be delivered directly through conduit 5 into 
the expansible tube element 24, to start the crack 
ing of the coal by the hydrostatic pressure applied 
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2 
to the inner Walls of the drilled hole 25, in the 
coal. Wein. 

After fracture has begun, the three-way valve 
s 22 is rotated to close conduit 5 and direct the 
pumped liquid into the accumulator 28, Which 
drives the piston thereof, downwardly, compress 
ing the Springs 34, until a predetermined preSSure 
is indicated on the gauge 36, whereupon the oper 
ator opens the release valve 37, to release the 
stored or accumulated pressure, thereby deliver 
ing a shock or 'Water-hammer' blow to the 
breaking coal through the conduits 5 and 23 and 
the Walls of the expansible tube 38. 
A three-way valve of this character permits 

closing of the passage to the accumulator and 
direct Innovennent of fluid to the tube 38, or the 
closing of the direct passage to the tube 38 and 
discharge of the pump into the accumulator, 
or closing of the plump discharge passage, and 
Opening communication between the accumulator 
and the tube through passage 27, or if desired, 
Sinuitaneous closing of the passage 5 and the 
branch 2. 
The sudden shock to the previously cracked 

and breaking coal, has been found to be nore 
effective than a continuing Steady internal pres 
Sure, and this method prevents the expansible 
tube from being damaged, by preventing it from 
being slowly forced into the cracks as they open 
in the coal, adjacent the drilled hole 25, which 
WOUld occur if steady pressure were continued as 
begun. 

Obviously, the elements of the accumulator 
could be reversed, or Some other type of accumu 
lato' could be substituted for the one that is 
shown, Imerely as an example. The piston 3, 
for instance, could be forced Outwardly against 
tension Springs. In the arrangement shown, 
the lower end of the cylinder could be provided 
With a small closable common air valve and, if 
Closed, the air on the side of the piston that is 
Opposite to the pleSSui'e liquid, can be used as 
an elastic coin pressive cushion to aid the corn 
pression springs 24, in their function. 
A plurality of branch conduits may be used to 

Serve a plurality of expansible tubes, simultane 
ously, and the apparatus may preferably be 
mounted for easy transportation, as, for instance, 
On a nine car or the like. 
By virtue of providing a measured amount of 

liquid for the pump, only a limited pressure can 
be built up in the system. As a further safe 
guard, if, for any reason, pressure, in the system, 
exceeds a predetermined point, a pressure relief 
valve 4, will automatically open to pass liquid 
back into the tank 6, via conduit 45. A manu 
ally operable valve 46, may also be opened, when 
desired, to return liquid to the tank. 
The full equivalent of the release valve 37, 

may be arranged for, either manual or auto 
matic opening at a predetermined pressure, or 
time, and/or for repeated openings at intervals, 
the preferred object being to follow steady dis 
ruptive preliminary pressure, with one or more 
shocks or blows to the coal, or a series of shocks 
nay, in SOne instances, suffice without prelimi 
1lary preSSure. 
Thus, coal may be broken from the vein safely, 

2,211,243 
economically and efficiently, with a high per 
centage of large lumps and with no delays re 
quired to clear the mine of Smoke or gas, and 
with no damage to the expansible tubes, other 
than normal weal. 
Steady expansive breaking pressure has been 

applied in drilled holes in coal veins heretofore, 
but the present improvement resides, primarily, 
in following this with a shock or a series of 
shocks, radially in all directions or in substitut 
iing a shock or a series of Shocks, for the steady 
preSSule. 
What is claimed and desired to be Secured by 

Letters Patent is: 
1. The method of breaking coal or the like in 

natural formations, which comprises first Sub 
jecting coal within such a formation to a sus 
tained fluid pressure, establishing a fluid body 
under higher pressure, and applying Said higher 
pressure to the coal body under the sustained 
pressure, by a sudden release of the established 
fluid body into an expansible element within the 
formation. 

2. The method of breaking coal which com 
plises, maasuring a quantity of liquid, pumping 
Some of the liquid into an expansible element 
Within a body of coal thereby subjecting said 
coal to preSSure, accumulating Some of the liquid 
under preSSure exteriorly of the said element, and 
then admitting the force of the accumulated liq 
luid to the expansible element. 

3. In a method of breaking coal or the like 
inclusive of a flow of fluid under pressure and 
the step of applying the expansive force of said 
fluid while confining it, the improvement which 
Comprises diverting some of the fluid to accumu 
late the Same under pressure, and Suddenly re 
leasing the pressure of the accumulated fluid 
into the expanding and confining means, pro 
viding a force impulse superimposed on the ex 
panding force. 

4. In apparatus for breaking coal or the like 
inclusive of an expansible element and a source 
of fluid-flow under pressure connected with said 
element, the improvement which comprises an 
accumulator connected with the source of fluid 
flow and connected with the expansible element, 
In eans for Optionally directing the fluid-flow to 
Said element or to the accumulator, and means 
for Suddenly releasing the force of the fluid in 
the accumulator into the expansible element, 

5. In apparatus for breaking coal or the like 
inclusive of an expansible element and a source 
of fluid-flow under pressure connected with said 
element, the improvement which comprises an 
accumulator connected with the Source of fluid 
flow and connected with the expansible element, 
In eans for optionally directing the fluid-flow to 
Said element or to the accumulator, means for 
automatically returning the fluid-flow to the 
Source When a predetermined pressure has been 
built up in the accumulator, and means for Sud 
denly releasing the force of the fiuid in the 
acCullulator into the expansible element, 

JUDITH. L. MEYER. 
Administratriac of the Estate of Ralph J. Meyer, 

Deceased. 
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