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16 Claims. - (CL 262—1)

This invention relates to a method of mining
coal. - More particularly, the invention relates to
the pitch mining of hard coal or similar material.

In most of the localities where hard coal is

s found, the coal appears in strata or veins, which
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run at an .angle with respect to the surface of
the ground, such angle or pitch being anywhere
from 10° to 70°. In the mining of coal from such
strata or veins, it is necessary to first sink a
shaft or slope of a depth sufficient to reach the
bottom. or basin of the various strata of coal,
and then form a tunnel or gangway in the basin
for the reception of the coal which is mined from
the strata. In such tunnel or gangway is mount-
ed suitable machinery for transporting the coal
which has collected therein to the shaft or slope,
from which point it is conveyed to the surface
for preparation for market. From this’ tunnel
or gangway, the strata or veins of coal extend
upwardly in different directions and at different
degrees of pitch. The mining of coal from pitched

strata or veins is what is known as “pitch mining”, .

and will be termed such in the description here-
inafter set forth.

In the system of pitch mining the face or breast
of the strata or vein facing the tunnel or gang-
way is punctured by blasting at suitably spaced
points therealong, so as to form openings of the
desired size which are closed by traps. Such
openings are usually of a width of approximately
4 feet square and of a length of about 30 to 40
feet. From each of such openings, a cut is made
so as to form a working breast or face of ap-
proximately 24 feet in width and extending the
full ‘height or thickness of the strata or vein.
The edges of each breast or face in turn are
pounded by lateral ribs of sufficient thickness to
form a support for -the roof. These working
breasts or faces and lateral ribs are so arranged
with respect to each other as to form a battery
of tunnels which are in communication with the
main tunnel or gangway through said openings.
Adjacent to .and along the lateral rib of each
breast is a man-way for the ingress and egress
of the workmen, such man-ways being of a size
just sufficient to easily permit the passage of a
workman therethrough. In addition, these man-
ways act as ventilating ducts, and are also used
for the purpose of taking timber, tools and other
materials required by the operator at the working
face or breast.

Pitch mining as now practiced consists in
drilling holes into the face or breast of the. coal
at suitably spaced points, filling the holes with
explosives, sud then setting off the charges of

explosives. - In other words, the coal is broken
from the face or breast by blasting. In this
method the degree of impact and shattering
power of the blast is dependent upon the skill ex-
ercised by the miner in selecting the proper rela-
tive positions for each hole, in drilling the holes
to the proper depth, in employing the correct
amount of the explosive charge, and in tamping
the charge properly in each of the holes. Thus,
it will be apparent that if great care and skill is
not exercised by the miner, a blasting effect will
result which is of such intensity and repercussion
‘as to cause severe fractures in the lateral ribs
and cave-ins in the roof and shatter the coal into
a relatively high percentage of small particles of
a size known as undersized coal or fines. Fur-
ther, the coal is blasted primarily from the cen-
tral portion of the breast, leaving portions of the
coal depending from the roof and protruding
from the lateral ribs. In order to maintain the
breast or face of uniform fracture, it is necessary
to remove such portions, and this can only be
done by hand-operated wedges, sledges, or picks.
As a matter of fact, it is not possible to dislodge
the coal by blasting from the entire area of the
breast or face without causing some damage to
the roof and the lateral ribs. The coal thus
mined slides down the pitched floor and collects
upon the top of a base of mined coal which ex-
tends from the working breast or face to the trap
door for controlling the discharge of the mined
coal therefrom into the tunnel or main gangway.
This bank of mined coal extending from the
breast to the trap forns a platform for support-
ing the workman in his operations incident to
mining. .

In the blasting method of pitch mining, it is
necessary to continually reinforce the roof by
means of upright timbers and collars so as to
protect the workmen from injury or fatality due
to the falling of pieces or sections of the roof.
The timber required for this purpose can only
be brought up to the workmen in the breast
through the man-ways, and this is an extremely
difficult and burdensome task, because of the
great weight of the timbers. Furthermore, the
blasting causes an undue amount of smoke and
coal dust which are not only injurious to the
health of the workmen, but also unduly tax the
system of ventilation. In addition, there is the
grave danger of gas explosions and consequent
fires which result in many injuries or fatalities
to the workmen. Then again, this method of
mining produces approximately 35% of what is

known as undersized coal or fines of each tom 5
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mined which undersized coal or fines can only

-be sold at a price helow the production cost.

Also, the average production ¢f a miner with a
helper for each working day of eight hours is
only from 6 to 8 tons of coal.

Accordingly, an object of the present invention
is to provide a method of pitch mining wherein
the coal or similar mineral is mined without
blasting.

Another object of the present invention is to
provide a method of pitch mining without blast-
ing wherein the coal or similar-mineral is broken
away and dislodged by the application of vi-
bratory forces to the breast or face of the vein.

A further object of the present invention is
to provide a method of pitch mining without
blasting wherein the coal or similar mineral is
mined in greater quantities of sizable pieces con-
vertible in marketable sizes than is possible by
the pitch mining employing blasting.

. A still further object of the present invention
is to provide a method of pitch mining which
enables the coal to be mined without the use of
any explosives, and thereby eliminates the fire

hazard and consequent injuries or fatalities to
the workmen, the avoidance of undue dust and.

smoke, and materially reduces the amount of

timber required for supporting purposes.
Briefly stated, the method according to the

present invention comprises forming a fissure

.extending across the entire face of the breast at

an angle substantially parallel to the pitch of the
floor at the juncture point of the breast and
the floor of the vein, fracturing the cleavage of
the coal or mineral from the floor to the roof of
said vein along each of the joinder points of the
lateral ribs and the breast, forming a series of
spaced localized areas of a ‘depth substantially
corresponding to said fissure in the breast in a
plane spaced from said fissure and at an angle
substantially parallel to the pitch of the floor of
the vein, and applying to said areas vibratory
forces which in themselves and unsupplemented
by any auxiliary disruptive forces are of suffi-

‘cient magnitude to break away and dislodge the

coal or mineral in the region of said areas in
sizable pieces with a minimum of fines and un-.
dersized particles.

The fissure extending across the ent1re face

of the breast may be formed by boring into the

face of the breast at the juncture point of the
breast and the floor of the vein at an angle sub-
stantially parallel to the pitch of the floor to the
desired depth. This may be .done by causing
a series of aligned boring elements to simultane-
ously bore into a portion of the breast to the

‘desired depth, withdrawing the boring elements,

and successively repeating such boring and with-
drawing operations up‘o\n other: portions of the
face until the fissure extends across the entire
width of the breast. The depth of the fissure is

- variable, it being deperident upon the length of

the boring elements employed. In view of the
restricted working space in front of the face of
the breast, boring elements of a length just suffi-
cient to bore to a depth of about two feet have
been found to be most satisfactory. Although a
depth of two feet is preferred, it is to be under-
stood that satisfactory results are obtained if the
depth of the fissure is considerably less or more
than two feet. The formation of the fissure
severs or fractures the cleavage between the bed

rock of the floor and the coal or mineral to be -

mined.
The fracturing of the cleavage o;’ the coal or
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mineral from the floor to the roof of the vein
along the joinder points of the lateral ribs and
the breast may be done in a manner like that
employed in the formation of the fissure previ-
ously described, or in such manner that the
coal is just punctured sufficiently at a plural-
ity of spaced points along the joinder point from
the floor to the roof of the vein so as to sever
or break the cleavage of the coal at such point.
Preferably, the depth of the fracture should be
substantially the same as that of the fissure.
The application of the vibratory forces to the
breast or face of the coal which are of suffi-
cient magnitude in themselves to break away
and dislodge the coal or mineral in sizable pieces
with a minimum of fines and undersized par-
ticles may be effected in a number of ways. One
manner of doing this consists in contacting a
plurality of aligned and spaced boring elements
with the face of the breast in a plane spaced
above the fissure and at an angle which is sub-
stantially parallel to the pitch of the floor of
the. vein, causing the boring elements to bore
into the coal, and as the boring progresses ap-
plying a vibratory force to said elements, the vi-
bratory force being applied continuously, inter-
mittently, or intermittently and successively,
preferably successively and at periodic intervals.
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The selection of the plane above the fissure at =

which the boring elements are to penetrate the.

coal depends upon the depth of the fissure and
the texture and solidity of the coal or mineral.

30

While it is preferred to have the plane of pene- =

tration at a distance of from 1 to 2 feet from
the fissure, it is also possible to have the spac-
ing of such plane more or less than the afore-
said distance. The aligned boring elements are
preferably of a length sufficient to bore holes of
a depth substantially corresponding to that of
the fissure and of an overall width correspond-
ing to a multiple of the entire width of the
breast, for example, two feet. ‘The boring ac-
tion of the boring elements with the boring ele-
ments equally spaced from each other pene-
trates the coal and thereby forms spaced local-
ized areas from which the vibratory forces ex-
erted through the boring elements as the.bor-
ing progresses are distributed to the coal or
mineral in the region of each of such areas to
an extent sufficient to cause the breaking away
and dislodging of the coal. Inasmuch as the
overall width of the spaced boring.elements is
but a multiple of the entire width of the breast,
this same treatment which resuits in the forma-
tion of spaced localized areas and the applica-
tion of vibratory forces to such areas is continued
successively along the same plane until the en-
tire width of the breast has been treated. This
same operation is successively repeated along
suitably spaced planes until the entire face of
the breast of coal or mineral hds been broken

away and dislodged.

An embodiment of an apparatus for use in car-
rying out the method according to the present
invention is illustrated in the accompanying
drawings, wherein

Pigure 1 is a side elevation showing the ap-

paratus according to the present invention in
operative position in a coal or mineral vein of
the pitch type.

Figure 2 is a plan view in section, taken on the
line 2—2 of Figure 1, showing the device for

“boring into the coal or mineral and applying

vibratory forces thereto.
PFigure 3 is a side elevation in section. ta.ken
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on the line 3—3 of Figure 2, showing the mecha-
nism for applying vibratory forces o the boring
elements.

Figure 4 is a side elévation in section, taken
on the line 4—4 of Figure 2, showing the mecha-
nism for effecting the driving of the boring ele-
ments. .

Figure 5 is a front elevation, partly in section,
taken on the line 5—5 of Figure 4 showing the
mechanism for driving the plurality of spaced
boring elements. '

Figure 6 is a partial side elevation in section,
taken on the line 6—8§ of Figure 2, showing the
mechanism for imparting vibratory impulses to
the boring elements while they are being driven.

Figure 7 is a side elevation, partly in section,
showing the means for effecting relative move-
ment of the device for boring and applying
vibratory forces with respect to the breast of
coal and the means for \supporting and anchoring
same within the vein or strata. :

Figure 8 i$ a top elevation taken on the line
8—8 of Figure 7. ‘

Figure 9 is a front elevation, partly in sec-
tion, taken on the line ‘§—§ of Figure 7, showing
the means for effecting relative movement of the
boring and vibratory device with respect to the
breast of the coal or mineral.

Figure 10 is a partial side elevation in section,
showing the manner of connecting the boring
and vibratory device to the means for effecting
relative movement of said device with respect
to the breast of the coal or mineral.

Figure 11 is & rear elevation, partly in section,
taken on the line {§—I1§ of Figure 1, showing the
meens for universally adjusting the position of
the means for supporting the boring and vi-
bratory device.

Figure 12 is a partial side elevation, in sec-
tion, showing a rhodification of the mechanism
for applying vibratory forces to the boring ele-
ments. ' ‘

Referring to the drawings, the numeral | des-
ignates the device for boring into the coal or
mineral and applying vibratory forces thereto.

_ Such device comprises a housing 2 which includes

as a part thereof a motor casing 3 in which is
mounted a combined rotor and stator & provided
with a shaft or spindle 5. The shaft or spindle
5 is mounted in bearings 6, 7, and 8 and has a
portion intermediate the bearings 7 and 8 which
is hexagonal in shape., Mounted upon the hex-
agonal portion of the shaft or spindle 5 is a cam
3 which engages with and rides upon a roller {0
rotatably mounted on a shaft il supported by
the ears 12 and 12’ of a lever (8. The lever 3
in turn is fixedly mounted upon the hexagonal
portion 14 of the shaft §§ as shown in Figure 3.
The shaft 15 is provided with a plurality of hex-
agonally shaped portions {6 which are spaced
therealong and is rotatably mounted in roller
bearings 18 and bushed bearings {8. Upon each
of the portions {6 of .the shaft 18 is fixedly
mounted a lever {7. X

The lever {3 contacts with and bears against
o torsion lever 28 which is fixedly mounted on
a torsion shaft 21. One end of the torsion shaft
2{ is provided with a hexagonal shaped portion
which extends through an opening in the hous-
ing 2 and is securely held against turning in
said opening by means of adjusting sleeve 22 and
lock nut 28. )

Protruding from the face of lever {3 and of
each of the levers 17 is a hammer pin 24. Sup-
ported by the base of the housing 2 and mounted

therein are a plurality of aligned and spaced
boring elements or drills 25, which are so posi-
tioned with respect to the lever i3 and levers 11
that one end of each of the drills is in operative
relation with a hammer pin 24. As shown in
Figures 3 and 4, eachi of the driils 25 is provided
with a collar 26 and is rotatably mounted - in
bearings 27, 28, and 28. Loosely mounted upon
each of such drills 25 is a tension spring 30 hav-
ing one end which bears against the collar 26
and the other end against the bearing 28. Bach
of the drills 25 is provided with a hexagonal
shaped enlargement 3{ as shown in Figure 6.
Surrounding such hexagonal shaped enlarge-
ment 3! of the drill and disposed between the
bearings 28 and 29 is a hollow hexagonal shaped
hub 32 which is of such construction as to per-
mit the hexagonal enlargement 34 to freely slide
therein. The hub 32 is provided with a plu-
rality of teeth protruding from the outer periph-
ery thereof in such manner as to form a sprocket
33. The boring end of the drills 25 may be of any
desired shape or configuration, preferably it
should comprise a detachable diamond shaped
point or bit 34 and a spiral shaped portion 35 as
shown in Figure 1.

Mounted on the shaft 5 adjacent to and beyond
the bearing 8 is a worm 36. The bearing 8 is
supported by bracket 37 to which is secured a cas-
ing 38. Within the casing 38 is a worm gear 39
which meshes with the worm 3§. The worm gear

3
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39 is carried by a shaft 40 which is mounted at -

one end in bearings 4! and 42 supported by the
casing 38 and the other end in bearing 43 sup-
ported in housing 2. Mounted upon shaft 40 is
also a sprocket 44 which is in engagement with a
driving chain 45 that meshes with. the plurality
of sprockets 33 carried by the drills 25. The hous-
ing 2 is partially filled with a lubricant of the
desired viscosity which insures adequate lubri-

. cation of all of the mechanism under working

conditions. .

The deviee for boring and applying vibratory
forces designated by the numeral ! is attached
to a flanged roller bearing 48 carried by an end
of a staff 47 by means of bolts 48 which pass
through openings in the flange of the bearing 46
and openings of the housing 2 of the device 1, as

shown in Figure 10. The opposite end of the

bearing 46 is provided with a plurality of open-
ings which are shiftable into complemental rela-
tion with openings in a collar 49 carried by the
staff 87, and the collar 49 locked to the bearing:
46 at any desired position by means of a pin or
pins 50. The staff 47 is mounted on and is sup-
ported by a pair of arms 3{ detachably secured
by a pin or bolt to ears 52 of a roller bearing 53
mounted upon and surrounding a hollow tubular
section 8¢ of a standard 54, the portion of said
staff carrying the device { extending between the
arms 51 and resting upon rollers 85 and 56 car-
ried by said arms. The free end of the staff 47
extends through a feeding nut 57 and is clamped
thereto. The feeding nut §7 is provided with a
threaded opening which engages with a screw 58
mounted in a hollow guide bracket 59 connected

at one end to arms 51 as at 68. The other end

of the guide bracket 59 is secured to the arms 51
by means of bracket 1. Disposed within the
staff 47 is a rod 62 which is surrounded by a ten-
sion spring 68. The feeding nut 57 has a thread-
ed opening which engages the screw 58, and also
an opening which surrounds the staff 47. One
end of the screw 58 is provided with a shank 85
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upon which is mounted a thrust bearing 64 .and
a turn wheel 66.

The standard 84 comprises hollow tubular sec-
tions 68 and 69 which telescope into each other.
Each of such sections are provided with openings
in the sides thereof as shown in Figure 7 for ad-
justing the relative positions so as to increase or
decrease the overall length. The sections are
locked in the adjusted position by means of pins
or bolts 67. On the free end of section 68 is a
collar 78 which bears against a threaded nut 11

. in threaded engagement with a shackle bolt 72.

15

20

On one end of the shackle bolt 12 is a collar 713
which is of a size such as to freely slide within
the section 6§. To the other end of the shackle
bolt 72 is attached a claw shaped shoe 74. The
shoe T4 may be adjusted with respect to the sec-
tion 68 by means.of the nut T{.. The free end
of section 69 is provided with an adjustable claw

shaped shoe 75 which is of the same structure as’

shoe 74 just described, except a thrust bearing
16 is interposed between the collar 17 and the ad-

+ justing nut 78, the purpose of such bearing being
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to take the thrust induced by the rotation of the
nut 18 toward the collar 17.

The hollow standard 54 is fixedly anchored and
braced against lateral stresses by means of a
bracing member 7§ and turn buckle tie rod 80.
The bracing member 79 comprises a hollow tube
8! having at one end thereof a claw shaped shoe
82 of a structure like that of shoe 14 previ-
ously described. The free end of said tube 81 is
adjustably connected to the claw shaped shoe 15
by means of a threaded shackle bolt 83 and nut
84. The shoe 82 is connected to or tied to shoe
14 by means of turn buckle tie rod 85.

The roller bearing 53 mounted upon hollow
tubular section 89 of the standard. 54 is provided
with arms 86 and 87 which support a shaft 88,
having a. grooved drum 89 mounted thereon. The
shaft 88 is provided with a shank 90 upon which
is mounted a worm gear 94, and such gear in turn
is in mesh with worm 92 carried by a shaft 93.
A casing 94 encloses such. worm gear mechanism
and is secured to the arm 87 of the bearing 53.
Mounted upon the free end of shaft 93 is a turn
wheel 85. Secured to the drum. 89 and so dis-

. posed as to operate in the grooves are cables 96

which. ride over sheaves 97 and 98 mounted on.

“trunnions 99 and 100 extending from opposite

sides of roller bearing 10f secured to the top of
section 68 of the standard 54 by means of collar
102. The cables 96 extend from the sheaves 91
and 98 to the pair of arms 5f and are detachably
secured thereto as at {03.

In carrying out the method of the present in-
vention with the apparatus thus described, the
boring and vibratory device | is taken up through
the man-way to.the working face of the breast.
The part consisting of the supporting arms 54
and staff 47 is next taken up through the_man-
way. 'Then, finally the part consisting of the
standard 54, bracing member 19, and turn buckle
tie rod 80 is taken up through the man-way. It
is to be understood that these parts of the appa-
ratus may be taken up through the man-way to
the working face of the breast in any desired
order or sequence.

The operator and his helper first set up the
standard 54 in such manner that the claw shoes
714 and 15 engage the roof and floor, respectively,
whereupon the bracing member 19 is positioned
so that the shoe 82 will engage the roof of the
vein and thereby adequately brace the standard
54. To fixedly anchor the bracing member 19

1,998,294

and standard 54, the turn buckle tie rod 80 is
secured in such manner that the shoes 74 and 82
are tightly connected together, and then the nut
18 is turned until the claws of the bracing mem-

ber and standard are firmly and securely an-
chored.

To the thus anchored standard 54 is secured
the part consisting of the supporting arms 51 and

staff 47 by arranging the ends of said arms in .

abutting relation with the ears 52 of the bear-
ing 53 carried by section 69 of the standard, and
securing the arms thereto by means of a pin or
bolt which passes through complemental openings
in.the ears and arms. - The boring and vibratory
device f is then attached to the end of the staff
47 in such position that the drills are in a truly
horxzontal posmon by aligning the openings in
the housing 2 with the openings in the flange of
the bearing 46, and securing and locking the de-
vice in such p051t10n to the staff by inserting
pins 50 in the aligned openings. The cables 96
are then trained over the sheaves 97 and 98 and
in turn attached to the supporting arms i as at
163. The operator then turns the wheel 95 in
the proper direction to shift the boring and vi-
bratory device | to a position such that the drills
are at an angle substantially parallel to the pitch
of the floor at the juncture point of the breast
and the floor.

Wher the apparatus thus descrlbed is in the
proper pesition with respect to the face of the
breast of the ccal or mineral, the operator con-
nects the cable 107 to a suitable source of elec-
tricity which starts the rotation of the motor
shaft 5. The rotation of the shaft 5 causes the
rotation of the boring drills 25 through the worm
36, worm gear 39, shaft 40, driving sprocket &4,
sprocket chain 45, and sprockets 33.

As the.shaft 5 rotates the peripheral surface
of the cam 9 is caused to ride around the roller
i0. The peripheral surface of the cam 9 is such
that at certain points of its orbital travel it ex-

_ erts pressure on the roller (0 to such an extent

as to cduse the lever 13 to overcome the force
exerted thereon through the torsion lever 26 and
then abruptly releases such pressure. The appli-
cation of the pressure of such extent upon the
lever 13 through the roller {0 so as to overcome
the tensional stress or force exerted thereon by
the torsion lever 20 induces the hammer pins 24
to be moved away from the complemental ends
of the drills 25, and the abrupt release of such
application of pressure cduses the hammer pins
of not only lever {3 but also levers 1T to strike
against the complemental ends of the drills to
exert a vibratory force upon the drills while they
are being rotated. The striking of the hammer

‘pins upon the complemental ends of the drills

causes the hexagonal shaped enlargements 31 on

-‘each of the drills to move longitudinally within

the hexagonal shaped hubs 32, which movement
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is translated into a vibratory force which in turn :
is distributed to the coal or mineral in the re- -
gions of contact of the drills when the drills are .

operating in the coal or mineral. \

‘While the boring and vibratory device | is in
operation, the operator turns the wheel 66 n
the proper direction to a degree sufficient to
cause the feeding nut 57 and screw 58 to ad-
vance the staff 47 until the drills contact with the
face of the breast of coal or mineral. The drills
which are rotating upon contact ‘with the face
of the breast begin to bore a plurality of spaced
holes in the ‘coal or mineral. The operator
gradually continues the turning of the wheel 66
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until the drills have bored holes of the desired
depth, for example a depth corresponding to the
length of the drills or less. Preferably, the drills
are urged toward the face of the breast until holes
corresponding to the length of the
drills are bored. When the holes have been
bored to the desired depth, the operator turns
the wheel 66 in the opposite direction until the
drills are clear of the face of the breast; where-
upon the drills are shifted to a position such that

the ends will ‘contact with the portions of the
" cient to fracture the cleavage of the coal or

coal intermediate the plurality of spaced holes
previously bored. The operator then turns the
wheel 66-in the proper direction to advance the
drills into. the coal and continues the graduai
turning until the coal intermediate the plurality
of spaced bored holes has been bored away to

the same depth, and thereby forms a continuous

cut or fissure in the coal in the portion defined
by the drills in the face of the breast at the
juncture point of the- floor and breast. This
operation is continued until a fissure has been
formed clear across the breast at this point. Since
the drills bore at an angle, the borings are picked
up by the spiral portion 35 and are conveyed
“back toward the working space of the vein and
discharged upon the pitched floor. The forma-
tion of such fissure severs the coal from the bed
rock of the floor.

When the fissure at'the base of the breast has
been formed, the operator shifts the mounting of
the boring and vibratory device ¢ to a posi-
tion such that the drills are in a vertical plane.

" 7his is done by removing the pins 58, tilting the

40

45

50

5

(=43

65

device to the desired position,” aligning the open-
ingé in the housing 2 with the openings in the
flange of the bearing 46, and then inserting the
pins 56 in the aligned openings. The wheel 88

is then turned in the proper direction to ‘shift

the borihg and vibratory device { to a position

_ such that the drills are positioned in a vertical

plane just above the fissure and at one of the lat-
eral ribs of the breast.. It is to be noted that
the drills in such position” are alsc at an angle
substantially parallel to the pitch of the floor of
the vein or strata. The operator next turns the
wheel 66 in the proper-direction to a degree suf-
ficient to cause the feeding nut 57 and screw 58
to advance the staff 41 until the drills contact

with the face of the breast of coal or mineral,-

and continues such turning of the wheel until
a plurality of spaced holes have been bored inte
the coal or mineral to the desired depth, pref-
erably to the same depth as that of the fissure,
whereupon the wheel 66 is turned in the opposite
direction until the drills are clear of the coal.
The boring and vibratory device f is then ele-
vated by means of the wheel 95 to a position such
that the drills are just above the portion contain-
ing the thus drilled piurality of spaced holes, but
in the same vertical plane. Then the operator
again turns the wheel 66 in the .proper direction
to a degree sufficient to cause the advancement
of the drills into contact with the face of the
breast of coal or mineral at such point, and con-
tinues such advancement until another series
of spaced holes are bored, whereupon he turns

the wheel 86 in the opposite direction until the

drills are again clear of the coal. These opera-

7o " tions are repeated successively until the coal

78

along the lateral rib has been punctured from
the floor to the roof of the vein or strata. When
this has been done, the coal along the opposite
lateral rib is punctured from the floor to the roof

_in the same manner.

drills are in a horizontal plane.

The boring of spaced holes-

_ 5

in the coal of the breast along each of the lat-
eral ribs from the floor to the roof of the vein
or strata fractures the cleavage of the coal at
such points. If desired, a continuous unbroken
fissure in’ the coal or mineral along each of the
lateral ribs may be formed in the same manner
as the fissure extending across the entire width
of the breast at the juncture point of the face
of the breast and the floor, previously described,
but it has been found that puncturing the coal
at spaced points along the ldteral ribs is suffi-

mineral at such points. )

1t is to be noted that while vibratory forces
are imparted to the. coal during the formation
of the fissure at the base of the breast and the

puncturing or fracturing of the cleavage of the

coal along the lateral ribs from the floor to the
roof of the vein or strata, such forces exert their
desired functions and results only in the sub-

sequent steps which are’ subsequently described.

herein below.

Upon completion of the step of fracturing the
cleavage of the coal along the lateral . ribs from
the floor to the roof of the vein or strata, the
operator shifts the mounting of the boring and
vibratory device { to a position such that the
This is done
by removing the pins 56, tilting the device to the
desired position, aligning the openings in the
housing 2 with the openings in the flange of the
bearing 46, and then inserting the pins 56 in the
aligned openings. - The wheel 95 is then turned
in the proper direction to shift the boring and
vibratory device | to a position such that the
drills are positioned in a horizontal plane spaced,
preferably about 2 feet, from the fissure in the
base of the breast and at an angle substantially
parallel with the pitch of the floor of the vein or
strata. The staff 47 is then moved about its
pivot until one of the drills is adjacent the frac-
ture in one of the lateral ribs. The operator
then turns the wheel 66 in the proper direction
to a degree sufficient to cause the feeding nut
57 and screw 58 to advance the staff 47 until the
drills contact with the face of the breast of coal
or mineral. As the drills contact with the face
of the breast, they begin to bore into the coal
and form spaced localized areas. The operator
continues to gradually turn the wheel 66 and con-
tinues such turning until the localized areas are
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of the desired depth, preferably of the same depth :

as the fissure. As the boring progresses vibra-
tory forces are periodically and successively ap-
plied, in the manner previously described, to the
coal in the region of such areas, which forces in
themselves and unsupplemented by any auxiliary
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disruptive forces are of sufficient magnitude to

break away and dislodge the coal or mineral in
the region of such areas in sizable pieces with a
minimum of fines and undersized particles. In
other words, these vibratory forces break awdy

-and dislodge the coal in the space bounded by

the fissure and the pottion of the plane in which
the spaced localized areas are being formed.
The coal thus mined slides down the pitched
fioor and collects upon the top of a base of mined
coal which extends from the working breast to
the trap door for controlling the discharge of
coal therefrom. At this point the opérator turns
the wheel 66 in the opposite direction until the
drills are free of the face of the breast, where-
upon the drills are shifted to a position such that
the:-ends will contact with 'a portion of the face
of theé-breast of coal or mineral adjacent the por-
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tion just broken away and dislodged. It is to be
understood that the drills are merely moved to
a position in the same plane and still are posi-
tioned at an angle substantially parallel to the
pitch of the floor of the vein or strata. The

operator then turns the wheel 66 in the proper

direction to advance the drills info the coal and
continues such turning gradually until the coal
in the space defined by the drills and the fissure
is broken away and dislodged to the same depth
as the adjacent space previously mined. This
operstion is continued until the coal has beéen
broken away and dislodged clear across this
plane. The operator then shifts the boring and
vibratory device to a plane above and spaced from
the first plane and then causes such device to
operate in turn upon multiple portions of the
breast along such plane until the coal bounded
by such plane and the first plane has been mined.
This is continued until 4all of the coal or mineral
in the face of the breast has been broken away
and dislodged.

In place of torsion lever 20, torsion shaft 21,

- adjusting sleeve 22, and lock nut 23, the torsion
spring device as shown in Figure 12 may be used.-

In this structure the outside face of the lever 3
is cut away as at 104 so as to provide a seat for
one end of the torsion spring 105. 'The other end
of said spring extends through an opening in the
housing 2 and is placed under the desired tension
by means of an adjusting nut 106 threaded with-
in said opening of the housing.

By the method of pitch mining accordmg to
the present invention, it is- possible for an oper-
ator and a helper to mine 4 to 5 times more coal
or mineral per working day of eight hours than

is capable of being mined by the blasting method

of pitch mining. Besides, by the present inven-

“tion method, the percentage of undersized coal or

fines of each ton mined is only from 10% to 15%.
Having fully described the invention, what we
claim as new and desire to secure by Letters
Patent is:
1. The method of pltch mining of coal or simi-
lar minerals without blasting which comprises

‘forming a fissure extending across the entire face

of the breast at an angle substantially parallel
to the pitch of the floor at the juncture point of
the breast and the floor of the vein, fracturing
the cleavage of the coal or mineral from the
floor to the roof of said vein along each of the
joinder points of the lateral ribs and the breast,
forming a series of spaced localized areas of a
depth substantially corresponding to said fissure
in the breast in a plane spaced from said fissure
and at an angle substantially parallel to the pitch
of the floor of the vein, and applying to said
areas vibratory forces which in themselves and
unsupplemented by any auxiliary disruptive
forces are of sufficient magnitude to break away
and dislodge the coal or mineral in the region of
said areas in sizable pieces with a minimum of
fines and undersized particles.

2. The method of pitch mining of coal or simi-
lar minerals without blasting which comprises
forming a fissure extending across the entire
face of the breast at an angle substantially par-
allel to the pitch of the floor at the juncture point
of the breast and the floor of the vein, fracturing

the cleavage. of the coal or mineral from the.

floor to the roof of said vein along each of the
joinder points of the lateral ribs and the breast,
forming a series of spaced localized areas of a
depth substantially corresponding to said fissure
in the breast in a plane spaced from said fis-
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sure and at an angle substantially parallel to the
pitch of the floor of the vein, and applying to
said areas intermittent vibratory forces which
in themselves and unsupplemented by any aux-
iliary disruptive forces are of sufficient magni-
tude to break away and dislodge the coal or min-
eral in' the region of said areas in sizable pieces

~with a minimum of fines and undersized par-

ticles.

3. The method of pitch mining of coal or
similar minerals without blasting which com-
prises forming a fissure extending across the en-
tire face of the breast at an angle substantially
parallel to the pitch of the floor at the juncture
point of the breast, and the floor of the vein,
fracturing the cleavage of the coal or mineral
from the floor to the roof of said vein along each
of the joinder points of the lateral ribs and the
breast, forming a series of spaced localized areas
of a depth substantially corresponding to said
fissure in the breast in g plane spaced from said
fissure and at an angle substantially parallel to
the pitch of the floor of the vein, and applying
to said areas intermittently and successively vi-
bratory forces which in themselves and unsup-
plemented by any. auxiliary disruptive forces are
of sufficient magnitude to break away and dis-

lodge the coal or mineral in the region of said

areas in sizable pieces with a minimum of fines
and undersized particles.

4, The method of pitch mining of coal or
similar minerals without blasting which com-
prises forming a fissure extending across the
entire face of the breast at an angle substantially
parallel to the pitch of the floor at the juncture
point of the breast and the floor of the vein, frac-
turing the cleavage of the coal or mineral from
the floor to the roof of said vein along each of
the joinder points of the lateral ribs and the
breast, forming a series of spaced localized areas
of a depth substantially corresponding to said
fissure across the entire breast in a plane spaced
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from said fissure and at an angle substantially .

parallel to the pitch of the floor of the vein, and
applying to said areas vibratory forces which in
themselves and unsupplemented by any auxiliary
disruptive forces are of sufficient magnitude to
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break away and dislodge the coal or mineral in

the region of said areas in sizable pieces with a
minimum of fines and undersized particles,

5. The method of pitch mining of coal or sim-
ilar minerals without blasting which comprises

forming a fissure extending across the entire face -

of the breast at an angle substantially parallel
to the pitch of the floor at the juncture point of
the breast and the floor of the vein, fracturing
the cleavage of the coal or mineral from the
floor to the roof of said vein along each of the
joinder points of the lateral ribs and the breast,
forming a series of spaced localized areas of a
depth substantially corresponding to said fissure
across the entire breast in a plane spaced from
said fissure and at an angle substantially paral-
lel to the pitch of the floor of the vein, and apply-
ing to said areas intermittent vibratory forces
which in themselves and unsupplemented by

any auxiliary disruptive forces are of sufficient .

magnitude to break away and dislodge the coal
or mineral in the region of said areas in sizable
pieces with a minimum of fines and undersized
particles. ]

6. The method of pitch mining of coal or 51mi-
lar minerals without blasting which comprises
forming a fissure extending across the entire face
of the breast at an angle substantially parallel
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to the pitch of the floor at the juncture point
of the breast and the floor of the vein, fractur-
ing the cleavage of the coal or mineral from the
floor to the roof of said vein along each of the
joinder points of the lateral ribs and the breast,
forming & series of spaced localized areas of a
depth substantially corresponding to said fissure
across the entire breast in a plane spaced from
said fissure and at an angle substantially paral-
lel to the pitch of the floor of the vein, and
applying to said areas intermittently and suc-
successively vibratory forces which in themselves

. and unsupplemenied by any auxiliary disruptive

forces are of sufficient magnitude to break away
and dislodge the cosal or mineral in the region of
said areas in sizable pieces with & minimum of
fines and undersized particles.

7. The method of pitch mining of coal or simi-
lar minerals without blasting which comprises
forming @ fissure extending across the entire
face of the breast at an angle substantially par-
allel to the pitch of the floor at the juncture point
of the breast and the floor of the vein, fracturing

the cleavage of the coal or mineral from the

flaor to the roof of said vein along each of the
joinder points of the lateral ribs and the breast,
forming o series of spaced localized areas of a
depth substantially corresponding to said fissure
in the breast in a plane spaced’from said fissure
and at an angle substantially parallel to the pitch
of the floor of the vein, applying to said areas
vibratory forces which in themselves and un-
supplemented by any auxiliary disruptive forces
are of sufficient magnitude to break away and
dislodge the coal or mineral in the region of said
areas in sizable pieces with & minimum of fines
and undersized particles, and continuing the
formation of a series of spaced localized areas in
other planes spaced from said fissure and the
application of vibrafory forces to said areas
until the entire face of the breast of coal or
mineral has been broken away and dislodged.

8. The method of pitch mining of coal or
similar minerals without blasting which comprises
forming a fissure extending across the entire face
of the breast at an angle substantially parallel
to the pitch of the floor at the juncture point
of the breast and the floor of the vein, fracturing
the cleavage of the coal or mineral from the floor
to the roof of said vein along each of the joinder

-~ points of the jatersl ribs and the breest, forming

a series of spaced localized areas of & depth sub-
stantially corresponding tc said fissure in the
breast in a plane spaced from said fissure and
at an angle substantially parallel to the pitch
of the floor of the vein, applying to said areas

intermittent vibratory forces which in themselves .

and unsupplemented by any auxiliary disruptive
forces are of sufficient magnitude to break away
and dislodge the coal or minersl in the region
of said areas in sizable pieces with g minimum

of fines and undersized particles, and continuing .

the formation of @ series of spaced localized

"areas in other planes spaced from said fissure

and the application of vibratory forces to said
areas until the entire face of the breast of coal or
mineral has been broken away and dislodged.

. 9. The method of pitch mining of coal or
similar minerals without blasting which com-
prises forming a fissure extending across the

entire face of the breast at an angle substantially

parallel to the pitch of the floor at the juncture
point of the breast and the floor of the vein,
fracturing the cleavage of the coal or mineral
from the floor to the roof of said vein along each

4
of the joinder points of the lateral ribs and the
breast, forming a series of spaced localized areas

of a depth substantially corresponding to said
fissure in the breast in a plane spaced from said

fissure and at an .angle substantially parallel

to the pitch of the floor of the vein, applying
to said areas intermittently and successively vi-
bratory forces which in themselves and unsup-
plemented by any auxiliary disruptive forces are
of sufficient magnitude to kreak away and dis-
lodge the coal or mineral in the region of said
areas in sizable pieces with 2 minimum of fines
and undersized particles, and continuing ‘the
formation of a series of spaced localized areas
in other planes spaced from said fissure and the
application of vibratory forces to said areas until
the entire face of the breast of coal or mineral
has been broken awsay and dislodeed. .

10. The method of pitch mining of coal or simi-
lar minerals without blasting which comprises
forming a fissure extending across the entire
face of the breast at an angle substantially paral-
lel to the pitch of the floor at the juncture point
of the breast and the floor of the vein, fracturing
the cleavage of the coal or mineral from .the
floor te the roof of said vein along each of the
joinder points of the lateral ribs and the breast,
forming a series of spaced localized ‘areas of a
depth substantially corresponding to said fissure
across the entire breast in a plane spaced from
said fissure and at an angle substantially paral-
lel to the pitch of the floor of the vein, applying to
said areas intermittently and successively vibra-
tory forces which in themselves and unsupple-
mented by any auxiliary disruptive forces are of
sufficient magnitude to break away and dislodge
the coal or mineral in the region of said areas in
sizable pieces with a minimum of fines and under-
sized particles, and continuing the formation of &
series of spaced localized areas in other planes
spaced from said fissure and the application of
vibratory forces to said areas until the entire face
of the breast of coal or mineral has been broken
away and dislodged.

11. The method of pitch mining of coal or simi-
lar minerals without blasting which comprises
boring a fissure extending across the entire face
of the breast at an angle substantially parallel
to the pitch of the floor at the juncture point
of the breast and the fioor of the vein, Boring
into the coal or mineral from the ficor to the
roof of said vein along each of the joinder points
of the lateral ribs and the breast to fracture the
cleavage of the coal or mineral, boring a series
of spaced localized areas of a depth substantially
corresponding to said fissure in the breast in 2
plane spaced from said fissure and at an angle
substantially parallel to the pitch of the floor of
the vein, and applying to said areas during the
boring thereof vibratory forces which in them-
sélves and unsupplemented by any auxiliary dis-
ruptive forces are of sufficient magnitude to
break away and dislodge the coal or mineral in
the region of said areas in sizable pieces with a
minimum of fines and undersized particles.

12. The method of pitch mining of coal or
similar minerals without blasting which com-
prises boring a fissure extending across the en-
tire face of the breast at an angle substantially
paraflel to the pitch of the floor at the junc-
ture point of the breast and the fioor of the vein,

boring into the coal or mineral from the floor

fo the roof of said vein along each of the joinder

points of the lateral ribs and the breast to frac- -
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a, series of spaced localized areas of a depth sub-
stantially corresponding to said fissure in the
breast in a plane spaced from said flssure and
at an angle substantially parallel {o the pitch
of the floor of the vein, and applying to said areas
during the boring thereof intermittent vibratory
forces which in themselves and unsupplemented

by any auxiliary disruptive forces are of suffi-

cient magnitude to break away and dislodge the
coal or mineral in the region of said areas in
sizable pieces with a minimum of fines and under-
sized particles. i

13. The method of pitch mining of coal or sim-

ilar minerals without blasting- which comprises

boring a fissure extending across the entire face
of the ‘breast at an angle substantially parallel
to the pitch of the floor at the juncture point
of the breast and the floor of the vein, boring
into the coal or mineral from the floor to the

roof of said vein along each of the joinder points "

of the lateral ribs and the breast to.fracture the
cleavage of the coal or mineral, boring a series of
spaced localized areas of a depth substantially
corresponding to said fissure in the breast in a
plane spaced from said fissure and at an angle
substantially parallel to the pitch of the floor
of the vein, and applying fo said areas during the
boring thereof intermittently and successively
vibratory forces which in themselves and unsup-
plemented by any auxiliary disruptive forces are
of sufficient magnitude to break away and dis-
lodge the coal or mineral in the region of said
areas in sizable pieces with a minimum of fines
and undersized particles. .

14. The method of pitch mining of coal or
similar minerals without blasting which com-
prises boring a fissure extending across the en-
tire face ‘of the breast at an angle substantially
parallel to the pitch of the floor at the junc-
ture point of the breast and the floor of the vein,
boring into the coal or mineral from the floor
to the roof of said vein along each of the joinder
points of the lateral ribs and the breast to frac-
ture the cleavage of the coal or mineral, boring a
series of spaced localized areas of a depth sub-
stantially corresponding to said fissure across the
entire breast in a plane spaced from said fissure

and at an angle substantially parallel to the pitch .

of the floor of the vein, applying to said areas
during the boring thereof vibratory forces which
in themselves and unsupplemented by any auxili-
ary disruptive forces are of sufficient magnitude
to break away and dislodge the coal or mineral
in the region of said areas in sizable pieces with a
minimum of fines and undersized particles, and
continuing the boring of a series of spaced local-
ized areas in other planes spaced from said fissure
and the application of vibratory forces to said

\
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areas until the entire face of the breast of coal
or mineral has been broken away and dislodged.

15. The method of pitch mining of coal or
similar minerals without blasting which com-
prises boring a fissure extending across the en-
tire face of the breast at an angle substantially
parallel fo the pitch of the floor at the junc-
ture point of the breast and the floor of the vein,
boring into the coal or mineral from the floor
to the roof of said vein along each of the joinder
points . of the lateral rihs and the breast to frac-
ture the cleavage of the coal or mineral, boring

a series of spaced localized areas of a depth sub--

stantially corresponding to said fissure across the
entire breast in a plane spaced from said fissure
and at an angle substantially ‘parallel to the
pitch of the filoor of the vein, applying to said
areas during the boring thereof intermittent vi-
bratory forces which in themselves and unsup-
plemented by any auxiliary disruptive forces are
of sufficient magnitude to break away and dislodge
the coal or mineral in the region of said areas in
sizable pieces with & minimum of fines and under-
sized particles, and continuing the boring of a
series of spaced localized areas in other planes
spaced from said fissure and the application of
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vibratory forces to said areas until the entire -

face of the breast of coal or mineral has been
broken away and dislodged.

16. The method of pitch mining of coal or
similar minerals without blasting which com-
prises boring a fissure extending across the en-
tire face of the breast at an angle substantially
parallel to the pitch of the floor at the juncture
point of the breast and the floor of the vein,
boring into the coal or mineral from the floor
to the roof of said vein along each of the joinder
points of the lateral ribs and the breast to frac-
ture the cleavage of the coal or mineral, boring
a series of spaced localized areas of a depth sub-
stantially corresponding to said fissure across the
entire breast in a plane spaced from said fissure
and at an angle substantially parallel to the pitch
of the floor of the vein, applying to said areas
during the boring thereof intermittently and suc-
cessively vibratory forces which in themselves
and unsupplemented by any auxiliary disruptive
forces are of sufficient magnitude to break away
and dislodge the coal or mineral in the region
of said areas in sizable pieces with a minimum
of fines and undersized particles, and continuing
the boring of a series of spaced localized areas in
other planes spaced from said fissure and the

~application of vibratory forces to said areas until

the entire face of the breast of coal or mineral
has been broken away and dislodged.
EDWARD A. THOMAS.
EDGAR M. CADWALLADER.
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