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UNITED STATES ‘PATENT OFFICE. 
WILLIAM GRIFFITH, 0F SGRANTON, PENNSYLVANIA. 

METHOD OF MINING. 

1,004,419. 

T 0 all whom it may concern: 
Be it known that I, WILLIAM GRIFFITH, a 

citizen of the United States, residing at 
Scranton, in the county of Lackawanna and 
State of Pennsylvania, have invented certain 
new and useful Improvements in Methods of 
Mining; and I do hereby declare the follow 
ing to be a full, clear, and exact description 
of the invention, such as will enable others 
skilled in the art to which it appertains to 

v make and use the same. 
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This invention relates to an improved 
method of supporting or assisting 1n sup 
porting the roof of a mine of any desired 
kind, including coal, metal, or other ore 
mines. 
The object in view is to provide a safe 

and comparatively cheap method of support— 
ing or assisting in supporting the roofs of 
mines; ?rst, to prevent the sudden collapse 
of the roof of the mine in places where it is 
undesirable that the surface should fall, as 
for instance when there are ‘valuable im 
provements on the surface; second, to pro 
vide means for the safe support of mines 
during the prosecution of the mining where 
practically all of the material is mined and 
no supporting pillars left, or where the sup 
porting pillars are taken out, either during 
the ?rst mining or thereafter. 

It is also the object of the invention to 
provide supporting pillars in a mine for sup 
porting the roof arranged with cracked stone 
surrounding the same which has been blown 
up from the floor or down from the roof or 
both before the material comprising the pil 
lar has been arranged in place, so as to posi 
tively hold the material comprising the pil~ 
lar against lateral movement. 
In the accompanying drawings: Figure 1 

is a longitudinal sectional View through a 
plan of a horizontal mine. Fig. 2 is a sec 
tion through Fig. 1 on line 2M2. Fig. 3 is 
a section through a mine showing a plan of 
a pitching vein. Fig. 11 is a section through 
Fig. 3 on line 4—4. Fig. 5 is a view similar 
to Fig. 4, disclosing a dam formed from 
material from the roof. 
In mining in the United States and in va 

rious other countries a general system or 
method is used for moving the matter to be 
mined, especially in mining coal. The ordi 
nary system in the United States for in 
stance is to mine out part of the coal and 
leave part of the coal as supporting pillars 
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for preventing the roof of the mine from 
caving in or collapsing. This method of 
mining is varied according to the position of 
the coal veins in the rock for permitting 
mining horizontal veins or pitching veins. 
The mining of horizontal veins by the ordi 
nary method contemplates the sorting of the 
coal from the slate and other refuse in the 
room or that part of the mine from which 
the same has been removed from its natural 
bed. The coal is transported to the surface 
and disposed of as desired, while the refuse 
is deposited at one side of the room and in 

_ any place most convenient so that the same 
will not be in the way of further mining or 
the removal of the coal. “There the coal 
vein occurs in what are known as pitching 
veins all of the mined material, including 
the slate and other refuse, falls or slides 
down to the car which conveys the same to 
the surface or to a place from which the 
same may be conveyed to the surface. This 
method necessitates the removal of all the 

, coal mined, and the sorting of the coal from 
the refuse after the coal and refuse have 
been removed from the mine. 

This invention is intended to obviate as 
far as possible any injury or breaking down 
of any property on the surface of the 
ground, and at the same time render avail 
able for shipment a maximum quantity of 
coal from a given coal field without endan 
gering the lives of the miners or life and 
property on the surface of the ground. 
The process or method consists in blasting 

up the floor which is usually rock, or blast 
ing down the roof of the mine, or if desired 
blasting up part of the floor and blasting 
down part of the roof directly over the same 
and allowing the debris of the blasting to 
remain where it falls and thus take advan 
tage of the well known characteristics of 
blasted rock, that it occupies considerably 
more space than when in the solid condition, 
but affords a good arti?cial pillar which 
will resist vertical strains and lateral strains. 
The roof and ?oor may be blasted up in this 
manner for entirely inclosing a predeter 
_mined space by the blasted material, or for 
closing the ends of a room into which ?lling 
material of any kind, as for instance sand 
and solid refuse matter is ?ushed for ?lling 
the chamber or inclosure made by the blasted 
rock until the same is entirely ?lled by said 

As will be evident the 
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blasted up rock will be anchored in the ?oor 
and roof and the broken rock will naturally 
be interlocked so that any lateral strain 
brought to bear against the same by the sand 
and other ?ushed-in matter will not affect 
detrimentally the blasted material, but on 
the contrary the blasted material will hold 
against lateral movement the ?ushed-1n mat 
ter, so that the ?ushed~in matter Wlll act as 
a proper support or pillar for the roof. 
In the accompanying drawings is disclosed 

a concrete example of the method or process 
involved. The drawings show how the'proc 
ess may be used in a ?at or horizontal mine, 
and also in a pitching vein mine. Either 
after the mine has been partly worked or 
abandoned or during the mining operation 
part of the ?oor is blasted up at 1 and part of 
the roof is blasted down at 2 for forming a 
dam or what is sometimes called a battery 3 
which incloses a room or space 4:. As will 
be noticed from Fig. 1 the dam 3‘extends en-p 
tirely around the room or space 4, and con~ 
sequently will ?rmly support against lateral 
movement any matter ?ushed into the room 
through opening 5. Opening 5 indicates a 
bore extending to the surface through which 
water, sand, and other material is ?ushed 
into room 4 where the solid matter settles 
and the water drains through dam 3, and is 
removed from the mine in any desired man 
ner, as for instance by the usual pumping 
apparatus. If desired instead of having the 
bore 5 extend to the surface of the earth a 
tube or pipe 5’ could be inserted into room It 
in any desired way and sand or other matter 
?ushed into room 4 until the same is full of 
solid matter, which will consequently present 
a pillar for supporting the roof in addition 
to the support the dam 3 will afford. After 
the room 4 has been provided with material 
for a pillar the material may be mined from 
either side thereof. to a considerable extent, 
and then a new dam made for an additional 
room which may be ?ushed in a similar 
manner. This process may be continued 
throughout the entire mine so that the roof 
will be continuously supported and yet all 
the coal removed so that there will be no 
danger to the miners, and also no material 
sinking of the earth’s surface above the 
mine. 
When mining a pitching vein, as disclosed 

in Figs. 3 and 4, the mining is done accord 
ing to any of the usual methods, or any im 
proved method desired until a room 6 is 
provided which is closed by having the ma 
terial from the floor blasted up at point 7, 
while material from the roof is blasted down 
at point 8 for providing a dam 9. Dam 9,‘ 
together with the usual pillars 10 formed of 
coal, supports the roof, and will form an en 
tirely inclosed chamber. The respective pil 
lars 10 formed of coal are connected by suit 
able partitions 10’ formed of any desired 
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material. These partitions are placed in po 
sition during the mining operation and cause 
a proper circulation of air for the bene?t of 
the miners. After having served this pur 
pose they are left in position and act as lat 
eral supports for the ?ushed-in material, and 
are especially of advantage during the set 
tling of said ?ushed-in material. The pipe 
11’ may be inserted into the chamber or 
room 6 from any part of the mine, or a bor 
ing 11 may be provided which extends from 
the surface of the ground, whereby sand and 
other ?lling material may be flushed into 
room 6 where the same settles and forms a 
?rm, solid support, while the water drains 
off through dam 9. After the room 6 has 
"been ?lled the pillars on one side may be re 
moved if desired and the space occupied by 
the same and the adjoining room ?ushed 
full of sand or other ?lling material in a 
similar way to the way room 6 is ?lled after 
a dam similar to dam 9 has been provided 
for the adjoining room. In this way the 
usual form of mining may be proceeded With 
to a certain extent and then by my improved 
method the roof properly supported and all 
the coal supporting pillars removed so that 
a maximum amount of coal may be delivered 
from a given area. 
As seen in Fig. 5 the roof may be blasted 

down at point 8’ suf?ciently for making a 
complete dam. This may be easily done 
Where the vein is comparatively narrow as 
sufficient material may be blasted from the 
roof Without causing an undesirably strong 
explosion. ' 

My improved method may be used during 
the ?rst mining or in old or abandoned 
mines. WVhere the method is used in aban 
doned mines some of the supporting pillars 
are removed and an inclosure or room is 
made by blasting up part of the roof or floor 
or both for providing an inclosure for the 
?ushed-in material. Also if desired some 
of the original supporting pillars may be 
used as one side of the room into which ma 
terial is ?ushed, though preferably an entire 
vspace is inclosed by blasted material, as 
;shown in Fig. 1, which is always left in 
:place so that when the same has been once 
?lled with ?ushed-in material a permanent 
solid supporting pillar is provided. 
WVhat I claim is: ' ‘ a 

1. The method of mining comprising the 
blasting of the ?oor of a mine for partially 
?lling the mine at the point of blasting, then 
blasting down a su?icient part of the roof 
for ?lling the remaining open space in the 
mine, the blasted material being allowed to 
remain where it falls for ?lling the open 
space in the mine and the space caused by 
blasting for providing supporting means for 
the roof, and then flushing of ?lling material 
1n thle mine at one side of said blasted ma 
teria . 
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2. The method of mining which comprises 
the running of gangways along the body of 
material to be mined, forming rooms at one 
side and connected to these gangways, tak 
ing out the material to be mined and pack— 
ing the refuse in said rooms on the sides of 
the rooms, blasting up part of the floor of 
the room at a point desired to be closed for 
partially ?lling the space between the floor 
and the roof, blasting down a su?icient part 
of the roof for completing the dam, forming 
a pipe opening into said room closed by said 
dam, and then ?ushing material into said 
room. 

3. The method of mining which compre 
hends running gangways along the body of 
material to be mined, working out the ma 
terial to be mined in proximity to the gang 
ways, piling the waste material in the space 
from which the mined material has been 
moved, blasting down a su?icient part of the 
roof at any desired point for forming a dam, 
forming a ?ushing opening communicating 
with the space in front of said dam, and 
?ushing ?lling material through said ?ush 
ing opening. 

4. The method of mining which compre 
hends running gangways along the body of 
material to be mined, working out rooms in 
proximity to the gangways, placing charges 
of explosives in the ?oor and roof of said 
rooms at a point where a dam is desired, 
successively discharging the explosives in 
the ?oor and roof for providing a dam 
formed of crushed material on the floor and 
roof for providing an auxiliary support for 
the roof and a dam for any material ?ushed 
in said room, forming an opening through 
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which material may be ?ushed into said 
room, and ?ushing material into said room. 

5. The method of mining which comprises 
the running of gangways along the body of 
material to be mined, forming rooms along 
one side of said gangways and connecting 
the rooms to said gangways, blasting up 
part of the floor of any of the rooms in 
which a dam is desired, and leaving the 
blasted material in the place where it falls, 
whereby a dam for part the height of the 
room is provided having an anchorage in 
the floor, then blasting down a sufficient part 
of the roof for ?lling the space immediately 
above said ?rst mentioned blasted material 
for providing an arti?cial pillar, and a 
completion of the dam with an anchorage 
in the roof, and then ?ushing ?lling ma 
terial into the room. 

6. The method of mining which comprises 
the running of gangways along the body of ‘ 
material to be mined, forming rooms to one 
side of the gangway and connecting the 
rooms to the gangway, blasting up part of 
the floor of said rooms in such a manner as 
to form an inclosing fence, blasting down 
part of the roof of said rooms immediately 
above said ?rst mentioned blasting for form 
ing said fence into a complete dam having 
anchorage in the ?oor and roof, and then 
?ushing material into the inclosure provided 
by said dam. ‘ . 

In testimony whereof I affix my signature 
in presence of two witnesses. 

WVILLIAM GRIFFITH. 
lVitnesses : 

W. vW. MATTHEWS, 
P. WV. GALLAGHER. 

Copies of this patent may be obtained for ?ve cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.” 
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