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OF NEW YORK, N. Y.; OLIVE EUGENIE MORGAN EXECUTRIX of 
SAID EDMUND. C. MORGAN, DECEASED. - 

MINING MACHINE. 
Application filed November 15, 1920, serial No. 424,050. 

My invention relates to mining machines 
comprising coal splitting mechanism, and 
one of the objects of my invention is the 
provision of an efficient apparatus of this 
More particularly it is the object of the 

present invention to provide splitting mech 
anism and apparatus for operating the said 
to dislodge coal from a mine wall in a long 

| (w: Operation. 
A further object is the provision of hy 

draulic mechanism for automatically mov 
ing splitting tools into position for opera 
tion in a mine wall and then automatically 

15 and more slowly applying a more powerful 

from the mine wall. 
action to effect the dislodgment of material 
Other objects of the invention will appear 

hereinafter, the novel combinations and fea 
2 tures being set forth in the appended claims. Referring to the accompanying draw 

ings— 

long wall mining machine; 
Fig. 1 is an end elevation of my improved 

25 
chine; 

Fig. 2 is 
2-2 looking in the 
: rows; ?? ? ? . ?? ** ... * * 

30 Fig. 3 is a rear end elevational view of the 
machine shown in Fig. 2; ,, . . . . . . . . ' 

a section of Fig. 2 on the line 
directions of the 

Fig. 4 is a sectional elevation taken on 
line 4-4 of Fig. 6 looking in the direction 
of the arrows: 

25 Fig. 4 is a sectional elevation on the line 
44 of Fig. 4 looking in the direction of 
the arrows; 

Fig. 5 is a sectional elevation of Figs. 4 

4() rection of the arrows; 
and 6 taken on lines 5-5 looking in the di 

Fig. 6 is a plan view of the machine 
shown in Fig. 2; 

Fig. 6 is a sectional elevation om the line 
6-6 of Fig. 6 looking in the direction of 

45 the arrows; - - - - - - . . . . 

Fig. 7 is a plan vi ew partly in Section of 

triachine shown in Figs. 2 and 4: 
Fig. 8 is a sectional elevation taken longi 

F0 tudinally through the multiple valve struc 
tire shown at the lower central portion of 
Fior. 6; 

55 arrows; 

radius; 
shown in Fig. 12; 

Fig. 2 is an elevational view of the ma- hi : - 
Fig. 17 is a sectional elevation of an en 

largement of One of the hydraulic motors 
shown in Fig. 4 to show the details of the 
controlling mechanism; 

the pneumatic connections for the mining 

Fig. 10 is a plan view of the structure 
shown in Fig. 8: - 

Fig. 11 is a sectional view taken on line. 
11-11 of Fig. 8 looking in the direction of 
the arrows; 

Fig. 12 is an elevational view of mecha 
60 

nism for guiding the machine shown in Fig. 
2 taong an al'c ha ving a comparatively long 

Fig. 13 is a plan view of the structure 
Fig. 14 is an enlarged view showing in 

detail the hydraulic pump mechanism adapt 
ed for use at the upper and lower ends of 
the hydraulic motors shown in Fig. 4: . 

Fig. 15 is a diagrammatic illustration of 
the pipe connections between the multiple 

() 

valve structure shown in Fig. 8 and the 
' '' clic':?talic pumps illustrated in Fig. 4 at . . 
the central portion thereof; . 75 

Fig. 16 is a diagrammatic illustration of 
the connections between the valve structure 
shown at the central portion of Fig. 3 and 
the hydraulic pumps shown at the right 
hand portion of Fig. 4: 8). 

5 Fig. 18 is a sectional view to show the 8 
details of the valve structure shown at the 
cental portion of Fig. 3 for controlling the 
mechanism operated by the pumps illustrat 
ed at the right-hand portion of Fig. 4: 

Fig. 19 is a plan view of the structure 90 
shown in Fig. 18; 

Fig. 20 is an elevation partly in section 
of an electrically operated pimp which may 
be substituted for the tool hydraulically 
Operated - pimps shown at the central por- 95 
tion of Fig. 4: 

Fig. 21 is a sectional elevational view of 
Fig. 20 on line 21-21 looking in the di- . 
rection of the arrows: ". . . . . . . . . . . f : 

fig. 22 is a diagrammatic view illustrat-100 
ing the arrangement of the pipe and connec 
tions for the electrically operated pump 
shown in Fig. 20; 

i Fig. 23 is an enlarged sectional eleva 
tion of the details of the hydraulic pump 105 
mechanism adapted to be used in the struc 
'tures shown in Figs. 20 and 21; and • 

Fig. 9 is a sectional view of Fig. 8 taken 
on line 9-9 looking in the direction of the b - - - - - - . . . . . . 

110 operated pump to control the valves in the 3. ? 1 1 7 1 . ?, ??? 

Fig. 24 is a sectional elevation adapted to 
be used in connection with the electrically 

  



a 
water supply pipes to effect the stopping of 
the motor shown at the right-hand portion 
of Fig. 21 after the splitting tools have been 

c. 

moved into position for operation as 
inafter described. - . 
The main frame 50 

here 

is adapted to rest 
on the mine floor - and move over the sanne : 
along an upright mine wall. This main 
frame is provided with a roof jack com 
prising a cylinder 51 and a plunger 52, as 
shown in Fig. 6. The frame 50 is provided 
with a T-shaped forward xtension 53 one 
arm 54 of which is adapted to l'est On the 
floor and the other arm 55 extends upward 
ly and has pivoted thereto at 56 a roof jack 57 comprising a plunger 58 adapted to be 
thrust upwardly, as indicated by the dotted 
lines 59 in Fig. 2. As shown in Fig. 5, the 
roof jack 57 may be moved rearwardly on 
the pivot 56 so as to occupy a folded posi 
tion below the upper plane of the machine, 
. A supplemental frame 60 is pivotally con 
nected at 61 to that portion of the frame 
50 adapted to be located adjacent the mine 
wall, as shown in Fig. 6. The frame 60 ex 
tends forward along the mine wall and 
laterally to a position in advance of the 'i' 
shaped support. 53, as shown in Figs. 2 and 
6. At the lower forward end of the supple 
mental frame is a diagonal projection 62 
adapted to have secured thereto a conical 

35 

40 

45 

splitting tool 63. Another splitting tool 
holder 64 is provided at the upper forward 
portion of the supplemental frame 60, as 
shown in Figs. 1 and 2. and such holder 
64 is adapted to receive the conical splitting 
tool 65 in position to engage the coal inter 
mediate the floor and roof thereof in ad 
vance of the upper and lower splitting tools 
63 and 66, as shown in Figs. 4 and 6. An 
additional splitting tool or digger may be 
provided at 67 intermediate the tool holder's 
62 and 64, as shown in Figs. 1, 2 and 4. 
At the forward lower horizontal portion 

of the supplemental frame 60 is a series of 
spaced-apart digging tools 68, as shown in 
Figs. 1 and 2. 

50 

Fivotally connected at 69 to the supple 
mental frame 60 is an auxiliary frame 70 
which extends forwardly along the upper 
portion of the machine and laterally to a 

55 

80 

cess 73 in which it fits and along which 
es8 

position in front of the arm 55, as shown in 
Fig. 6. This auxiliary frame 70 has a sub 
stantially flat top and is provided at its 
for Ward end at the mine wall. With a tool 
holder 71 which is adapted to receive the 
conical splitting tool 66. An arcuate exten 
ision 72 extends into an arcuate guiding re 
cess 73, as shown in Fig. 4. Since the aux 
iliary frame 70 is adapted to swing on the 
pivot 69 the latter is the center of the arc 
of the downward extension 72 and the re 
said extension 72 is adapted to slide in up 
light directions. The depending guiding 
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extension 72 may be provided on its for 
ward face with a comparatively small split 
ting or digging tool 74. The forward edge 
of the auxiliary frame 70 may be provided 
with a series of spaced-apart splitting or 
digging tools 75 similar to those shown at 
68. The upper series of digging tools 5 is 

adapted to scrape along the floor of the 
mine chamber over areas equal to the width 
of the mining machine, as shown in Figs. 1 
and 6, while the vertical series of spaced 
apart laige and powerful splitting tools are 
adapted to be projected along the mine wall 
to dislodge the coal in comparatively large 
blocks, as illustrated in Fig. 6. It should 
also be noted that the front face of the 
frame 60 is inclined diagonally toward the 
rear from the upright series of large tool 
holders, as indicated at 76 in Fig. 6. The 
extensions for supporting the diggers 75 
and 68 are therefore in the form of spaced 
apart horizontal plates 77 and 78, as shown 
in FigS. 1 and 6. It will thus be seen that 
during the operation of the machine and 
while the tools 75 and 6S are scraping along 
the roof and floor of the mine chamber the 
dislodged pieces of coal will be deflected 
away from the nine wall by the upright 
inclined deflector 76, the latter being mov 
able forwardly beyond the forward end of 
the T-shaped supporting frame 53. 
Mounted on the frame 60 so as to be rigid 

ly Secured thereto, as by being made inte 
gral there with as shown in Fig.5, is a cylin 
der 79 in which is movable a piston 80 hav 
ing a piston rod S1 extending rearwardly for 
pivotal connection at 61 to the frame 50, as 
shown in Fig. 6. When the frame 50 is 
anchored by means of the hydraulic roof 
jacks.51 and 57 pressure may be exerted on 
the piston 80 in the cylinder 79 to move the 
Supplemental frame 60 and auxiliary frame 
70 forward along the mine wall to dislodge 
the coal, as indicated in Fig. 6. When the 
anchoring jacks 51 and 57 are released the 
hydraulic motors 79, 80, 81, may be oper 
ated to move the frame 50 forward to a new position, while the Supplemental and auxil 

liary frames 60 and 70 remain stationary. 
Then the frame 50 may again be anchored 
and the splitting tools moved forward with 
considerable power to perform another dis 
lodging operation at the mine wall. 
In order to properly guide the upright 

series of splitting tools along the mine wall 
a plunger 82 may be provided in a horizontal 
transverse cylinder 83 at the lower portion 
of the supplemental frame 60, as shown in 
Fig. 4. Such cylinder 83 may be immediately 
below the forward end of the large longitu 
dinal cylinder 79 of the main hydraulic 
motor. The plunger 82 may be moved to 
Ward the mine Wall a predetermined distance 

adapted to scrape along the roof of the 
mine chamber, while the lower series 6S is 

5 

85 

90 

O 

15 

2. 



1,637,531 

and held in position to act as a guide when 
the main hydraulic motor moves the upright , 
series of splitting tools along the mine wall. 

5 

der 87 is not connected to the frame 60 di 

2 5 

splitting tool 63 along the floor. 

Below the auxiliary frame 70, inter 
mediate the ends thereof, as shown at 84, is 
pivoted a vertical depending piston rod 85 
at the lower end of which is a piston 86 fit 
ting in a vertical cylinder S7. The lower 
end 88 of the latter is adapted to rest on the 
floor of the mine chamber. As shown in 
Fig. 6, the cylinder 87 extends through an 
elliptical opening 89 in the supplemental 
frame 60 so that the cylinde'87 may have a 
forward and backward movement relatively 
to the supplemental frame 60, but the cylin 
rectly. 
By refering to Fig. 4 it will be seen that 

the operation of the hydraulic motor com 
prising the cylinder ST adjusts the elevation 
of the auxiliary frame 70 on its pivot 69 so 
as to vary the height of the splitting tool 66. 
However, the lower end 88 of the cylinder 
S7 is adapted to rest on the floor of the mine 
chamber for the purpose of accomplishing 
the additional function of guiding the lower 

This func 
tion is effected by providing a locking 
hydraulic motor 90 pivoted at its lower end 

3. 

5 

most tool 66 may be regulated in its distance 

at 91 to the interior of the frame 60 and 
at its upper end at 92 to the underside of 
the auxiliary frame 70, as shown in Fig. 4. 
A piston rod 93 extends to a piston 94 and 
control parts 22 and 23 are provided at the 
ends of the cylinder 90 so that the tipper 

from the lower tools. When the adjustment 
has been made the piston 94 may be locked 
hydraulically against further movement, 
and when this takes place any upward move 
ment of the piston 86 Will not only move the 
auxiliary frame 70 upward, but also the 
frame 60 by reason of the motor 90. There 
fore, on account of the motor 90 locking the 
auxiliary frame and the Supplemental frame 
together, the adjustment in elevation of these 

15 

' (SO 

(5 

ting tool 66 along approximately, horizontal 

the operation of the machine. 
into position adjacent the mine wall and the 

frames by means of the motor 87 will cause 
the shoe 88 to guide the lowermost splitting 
tool 63 along the flool as desired. 

In order to properly guide the splitting 
tools against up and down movement a 
cylinder 95 may be mounted on the frame 60 
so as to receive a vertical plunger 96 in a 
position to be thrust against the roof of the 
mine chamber. This guiding mechanism 
not only prevents the lowermost splitting 
tool 63 from being moved upward beyond a 
predetermined distance, but also controls the 
forward movement of the uppermost split 
planes because the motor 90 is relied upon to 
lock the frames 60 and 70 together during 

After the mining machine has been moved 

anchor the main frame 50 it is desirable to 
effect, the quick forward movement of the 
dislodging mechanism along the mine wall 
and then exert a slower aná more powerful 
force to effect the dislodgment of the coal. I 
therefore, prefer to provide a double set of 
pneumatically operated hydraulic motors 
comprising a housing 229 secured to the 
fi'ane 50 at the cylinder 79, as shown in Fig. 
5. In the cylinder 97 is located a piston.98, 
aid in the cylinder 99 is located a piston 100. 
Secured to the upper and lower sides of the 
piston 98 So as to be movable there with are 
plunger's 101 and 102, and secured to the 
upper and lower sides of the piston 100 so 
as to move there with are plungers 103 and 
104. The plungers 101 and 102 are of larger 
Cross-section than the plungers 103 and 104 
because it is desired that the larger plungers 
shall be actuated first to operate the hydrau 
lic pumps to effect a quick forward move 
ment of the upright series of splitting tools, 
and then when the latter meet with con 
siderable resistance the movement of the 
piston 98 stops and the movement of the 
piston 100 continues so that the pumps oper 
ated by the plunger's 103 and 104 will cause 
the main hydraulic motor 79 to continue to 
act to effect dislodgment of the coal. 
The pistons 98 and 100 are pneumatically 

Operated and for this purpose pipe connec 

a 
roof jacks 51 and 57 have been operated to 

70 

75 

80 

85 

90 

95 

tions are provided connected by means of the 
main supply pipe 105 to a source of supply, 
such as compressed air. In the supply pipe 
105, as shown in Fig. 7, is a main control 
valve 106 operable by means of the handle 

OO 

107 shown in Fig. 2. The supply pipe 105 
is supported on the main frame 50 by means 
of the bracket 108. A pipe 109 extends for 05 
Wardly longitudinally of the machine and 
telescoping into the pipe 109 is another pipe 
110, as shown in Fig. 7, so that connections 
to the motors. 97 and 99 may be maintained 
when the splitting tools occupy various for 
Ward positions. It should be noted that the 
motorS 97 and 99 are secured to one side of 
the cylinder 79 and therefore these motors 
are in reality. Secured rigidly to the supple 
mental frame 60 and are movable forwardly 
there with. Therefore, the supply pipe 105 
is connected to the motors 97 and 99 through 
extensible connections comprising the tele 
scoping tubes 109 and 110. . . . . 
As shown in Figs. 2, 4, 6 and 7, a branch 

pipe 31 extends from the tube 110 to the 
pneumatic motor 97. The forward end of 
the tube 110 is provided with automatically 
operated valve mechanism for controlling the 
Supply of pneumatic pressure from the cham 
ber 33 to the pipe 32 to the motor 99. The 
pneumatically operated valve mechanism 
comprising a housing 34 having therein a 
spring 111 exerting its pressure on the valve. 
112 so as to close communication between 

O 

125 

30 



4 
the pipe 110 and the chamber 33 while the 

trolling the operation of the pneumatically motor 97 is operated. The under side of the 
valve 112 is provided with a plunger 113 
which extends into the cylinder 114 and the 

5 pressure pipe 25 leads to this cylinder 114 
from the hydraulic pumps which are oper 

- 

ated by the plungers 10i and 102. There 
fore, when the pressure exerted by the plung 
er's 101 and 102 reaches the predetermined 

1{} 
movement of the piston 98, the pressure 
through the pipe 25 on the bottom of the 
plunger 113 will be sufficient to open the 
valve 112 so as to allow a supply of air pres 
sure to flow through the pipe 32 to the motor 5 

99 and start the pistOn 101 moving up and 
down to operate the smaller plungers 103 
and 104 and thereby operate the hydraulic 
pump to secure slow and powerful movement 
of the upright series of splitting tools by a 
comparatively slow operation of the main 
hydraulic motor 79. . . . 

In Fig. 14. I have illustrated in detail one 
of the hydraulic pumps 24, but it should be 
understood that one of these pumps is lo 
cated below the piston 100, as well as above 
the same, and that similar pumps are located 
above and below the piston.98. These pneu 
matically operated pumps are entirely auto 
matic in their operation. . . . . 
By refering to Figs. 4 and 7 it will be 

seen that when the plunger 103 moves up 
wardly in the cylinder 115 the check valve 
116 will be closed thereby cutting off com. 

2 5. 

the same time the check valve 117 will be 
open toward the right so that the liquid in 
the chamber 118 will be forced into the 
exhaust pipe 25. The lower plunger 104 

40 operates in the same manner to close a check 
valve at the pipe 30 when the plunger 104 
is moved down and at the same time opens 
a valve at the pipe 25. In the same runner 
the plungers 101 and 102 operate hydraulic 
pumps and the check valves in the pipes 30 
and 25 occupy the same relation as shown in 
Fig. 14. Therefore, whenever any of the 
plungers are moved toward the ends of the 

50 closed and the valves at the pipes 25 open, 
and when the plungers move in the reverse 
direction liquid will be drawn into the cyl 
inders through the pipe 30. - 
Whenever the valve 106, as shown in Fig. 

5 5 7, is opened there will be a supply of air 
pressure directly to the motor 79 through the 
pipe 31, the communication to the other mo 
tor. 99 being cut off by reason of the closure. of the valve 112. Not until the pumpS Oper 

98 will the pressure in the pipe 25 of Fig. 7 
be sufficient to open the valve 112 and let a 

9 supply of air pressure through the pipe 32 
to the motor 99 to operate the latter. 

amount where the effect is to stop further 

moved to the left, as shown in Fig. 1 

position shown in 

Therefore, 
tappet 133 to move the valve 122 to its upper 

munication from the supply pipe 30. At 

cylinders the valves at the pipes 30 will be 
cylinder 137 through the passageway 

in the cvlin 

ated by the piston 98 meet with sufficient re 
sistance to stop the movement of the pistol 

struck by the .. 
valves 122 and 132 to their lower positions. 

1,637,531 

The details of the mechanism for con 

operated duplex pumps are shown in Fig. 
17 in an enlarged sectional elevation. The 
air pressure Supply pipe 31 is conilected to 
a passageway 119 in the housing 96. One 
branch of this passageway 119 gxtends into 
the cylinder 120 and the left-hand branch 
extends to the chamber 21 which is adapted 
to communicate with ports in the vertical 
tappet valve 122. In the position of thi: 
valve shown in Fig. 17 the poit 123 estab 

- ???? 

lishes connmunication betwee; the Slippiy 
pipe 31 through the passageway 124 to the 
cylinder 120 to the right of the cylindrical 

atter has been sljdiable var ve 125. When the 
7, its ? 

port 126 establishes communication batveer 
the supply pipe 31 to the cylinder 97 
through the passageway 127 above the pi::- 

When the valve 322 occupies the 
17 its upper port 

128 connects the passagewayS 129 anti 130 
so that the left-hand end of the cylinder 
120 will be connected to exhaust and perinii 
free movement of the valve 125 to the left. 
The valve 122 is connected by means of 

the rod 31 to the lower tappet valve 132, 
when the piston 98 strikes th: 

to 9S. 

position shown in Fig. 17 the tappet valve 
132 will be moved upwardly so that its 
tappet 134 will be extended into the cyl 
inder 9 in position to be struck by the pist 
ton 98 when the latter moves down toward is A passage 

the Sip 
the limit of its down stroke. 
way 135 in the housing 96 connects 
ply pipe 31 to the lower passageway 36, 
the latter being provided with oiae bi'ai ch 
extending to the cylinder 137 and with 
another branch extending to the chamber 
138. When the tappet valves are lip coin 
munication is established between the Slip 
ply pipe 31 and the left-hand end of the 
cylinder 137 through the port 139 an: he 
passageway 140. Ther - therefore, the c. 
valve 41 will be moved to val's 
This movement is permitte {}:Q 
port 142 in the valve 132 establishes commu 
nication between the right-hand ei of the 

43 
to the exhaust port 144. 
drical Walve - 141 is mo?y"ed to its 1'if:!a*-han d! 
position, as shown in - Fig. 17. the cvlinder 
97 below the piston 98 is connected throurly 
the passageway 145 and port 146 to tha 
exhaust port 147. The piston 98 will the:- 
fore be free to move downwardly by reason 
of the pressure exerted on top of the she 
from the supply pipe 31 through the pas 
Sageways:1.19, 126 and 127. 
When the piston 98 approaches the limit 

of its downward stroke the tappet 134 is 
piston to move both of the 

: 

110 

25 
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4. 

55 

Fig. 4 it will be seen that in the compara 

60 
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When this occurs the port 128 connects the 
chamber 121 to the passageway 129 and 
therefore pressure will be exerted from the 
supply pipe 31 to the left-hand end of 
valve 125. Åt the Sane tine the tijit 
end of the valve i 25 will be con Recte 
the exhaust port. 130 through the is 
way. 124 and the port. 123 in the valve 
Upon the yalve 125 bei 
the right the connection 
pipe 31 and the cylind 

no ved OBYV aird 
ween the Supply 

97 yi the cit, off 
and the exhaust por 148 Will be connectel 
to the space above the pist on 98 through the 
passageway 127 and port 126. 
98 will then be free to be moved upwardly 
by air pressure exerted on the under side 
thereof. The flow of air pressure to move 
the piston 98 upwardly is secured by the 
downward movement of the valve 132. 
When such downward movement takes 
place the Supply pipe 31 will be connected 
through the chamber 138, port 142 and pas 
sageway 143 to the right-hand end of the 
cylinder i 37. At the same time the lyft 

5. hand end of the cylinder 137 will be con 
nected to the exhaust port 144 through the 
passageway 140, port 139 and passageway 
149. The Walve 141 Will then bQ. i f??ee to 
move toward the left, cutting off communi 
cation between the cylinder 97 and the ex 
haust port 147 and establishing commitnica 
tion between the passageway, 136, port 46 
and passageway 145 to the un deur Side of 
the piston 9S. The operation of the mech 
anism shown in Fig. 17 is entirely auto 
matic and it should be inderstood that each 
of the four pistons shown in Fig. 4 foi’’ 
operating the pumps is controlled by mech 
anism similar to that shown in Fig. 17. 
The reas set of pneumatically operated 
pumps is for the purpose of operating the 
various anchoring devices, while the forward 
set is for the purpose of operating the main 
hydraulic motor 79 to secure operation of 
the coal splitting mechanism. The rear set 
of pneumatically operated pumps comprises 
a housing 150 mounted on the main frame 
50. Therefore, a separate air pressure Sup 
ply pipe 151 may be used for leading air 
pressure to the pipe 152 and thence to the 
branch pipes 153 and 154. Since the pumps 
are nointed on the main frame 50 no tele 
scoping extension, such is that shown in 
Fig. 7, is necessary for supplying air pres 
sure to the rear set of pneumatic motors. . . 

Referring to the right-hand portion of 
tively small cylinder 155 is a piston 156, 
while in the comparatively large cylinder 
157 is a piston 158. The piston 156 is pro 
vided with an uap Wardly extending plunger 
159 and a downwardly extending plunger 
160 of cross-sections larger than the cross 
sections of the plungers. 161 and 162 which 
extend above and below the piston 158. The 

The piston 

to 

plungers 159, 160, 161 and 162 constitute 
respectively parts of the hydraulic pumps. 
163, 164, 165 and 166 each of which is pro 
vided with check valves similar to those 
shown in Fig. 14, the check valves at the 
pipes. 35 of these pumps opening toward 
the right, and the check valyes at the pipes 
36 being arrangred to close when the plunger 
is moved toward the ends of the cylinders. 
When the valve 167 in the Supply pipe 

151 is opened air pressure is immediately 
led through the pipes 153 and 154 to both 
notors 155 and 157 and both may imme 
diately operate to effect the operation of the 
hydraulic pumps to exert pressure in the 8. 

pipes 35 leading to the various anchoring 
and guiding devices through the control 
valves at the rear end of the machine. 
The pump mechanism having the larger 

plungers 59 and 160 and the smaller piston 
156 will operate to quickly move the various 
plungers of the hydraulic jacks and guiding 
devices into positions where they meet with 
resistance and the back pressure will cause 
the piston 156 to stop, but the piston 158 is 
designed to continue the operation of the 
plungers 16 and 162 to exert sufficient hy 
draulic pressure to firmly anchor the main 
frame into the desired position by operation 
of the roof jacks 51 and 57. The valve 
mechanism for controlling the hydraulic 
pressure is secured to the supplemental 
frame 60 and is movable there with so that 
piping connections may be secured SO as to 
be movable for carrying hydraulic pressures 
between the pumps and the various hydraul 
lically operated devices. 
seen that the motors 97 and 99, togethe' 
with the hydraulic pumps operated thereby, 
are mounted on the supplemental frame 60, 
and since the valve mechanism 168 is also 
mounted on the frame 60 rigid piping con 
nections suitable for hydraulic pressure, my 
be used, as illustrated diagonally in Fig. 15. 

I prefer to have one point of control of 
all of the valves on the machine and I 
therefore provide the operating handles at 
the rear of the main frame, as shown in Fig. 
3, 
forward with the frame 60 while the frame 
50 remains stationary, I provide long tubes 
connected to the operating handles, such 
tubes comprising sockets angular in cross 
Section to fit extensions from the valves. 
For instance, the tube 27 is provided with a 
SCcket, having a squared cross-section to fit 
On the operating stem 28 of the valve shown 
in Fig. 9. The telescoping connection be 
tween the valve stem 28 and the tube 27 may 
be of sufficient length to permit the maxi 
mun forward movement of the supple 
mental frame 60 relatively to the main 
frame 50 while maintaining operating con 
nection between the handle 27 and the valve 
169 shown in Fig. 9. Each of the other 

It will thus be 

Since the valve mechanism 168 moves 

95 

(C 

105 

G 

5 
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es 

valves 170, 171, 172 and that connected to 
the stem 173 are also provided with exten 
sions squared in cress-section to fit into 
tubular sockets connected respectively to the 
handles 174, 29, 15 and 176, as shown in 
Fig. 3. 
When the valve 169 is operated to the 

position shown in Fig. 8 cominulication 
may be established from the supply pipe 25 
to the pipe 16 and the latter may be coil 
nected to the cylinder 95, as shown in Fig. 
4. It sholid 

with the pipes 25 
shown at the central portion of Fig 
When the valve 169 is moved to the position 
shown in Fig. 8 and pressure 

4. 
a. 

96 will be noved upwardly, and when in 
proper guiding position the valve 169 may 
be moved to neutral position to cut of the 
supply of the water to and from the pipe 

2 3 

30 

35 

4. 

the valve 170 is in the position shown in Fig. 
8 its port 179 will permit the water to ?ow 

16. When it is desired to lower the plunger 
96 the Weight of the latter is relied poin to 
force the liquid out of the cylinder 95 
through the pipe 16 into the pipe 26 show in . 
in Fig. 8. When the valve 169 is moved to 
the position where the port it, establishes 
communication with the pipe 26 the wate' 
will flow out of the cylinder 95 througll the 
pipe 16 into the pipe 26. The same valve 
169 provided with ports 177 and 17S, as 
shown in Figs. 8 and 9, is therefore suficient 
to control the operation of the roof guiding 
mechanism comprising the cylinder 95 and 
the plunger 96. - - - ... " 

In a similar manner the valve 170 may be 
operated to control the wall guide compris 
ing the cylinin der" 83 ilind plurager" 82. YWhen 

from the pipe 17 into the return pipe 26, 

5 5 

60 
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i the polits 

and when the valve 170 is turned to neitial 
position the plunger 82 may be locked in 
adjusted guiding position. in order to 
thrust out the plunge,' 82 to the desire?. 
position the valve 10 should be 
that the port i 80 therein will est 
minication between the pipe 2: 
17. The manner in which th 

the valve 10. 
be noted that the section line 8-8 is pa 
along the Supply passages 25 and part 
along the return passages 26. - 
Where it is necessary to communicate to 

a cylinder of a hydraulic motor at both ends 
thereof on Opposite sides of the piston, cyl 
inder valves of the type shown at 171 and 
172 in Fig. 8 should be used. The ports of 
such a valve are shown in Fig. 11, the latter 
being a sectional view on line 11-11 of Fig. 
8 looking in the direction of the horizontai 

? ? ??? 

be understood that the supply 
pipe 25 of Fig. 8 is connected in multiple 

of the hydraulic pumps. 

xerted 
through the pipe 16 on the bottom of the 
plunger 96 in the cylinder 95, the plunger 

is is done can 
readily be seen by referring to Fig. 9 which 
shows the valve 169 having ports similar 

it should aiso. 
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arrows. When the valve 171 is in the posi 
tion shown in Fig. 8 communication is estab 
ished between the supply passage 25 through 
the port 181 to the pipe 1S which leads to 
the cylinder 79 at the left-hand end thereof, 
as shown in Fig. 4. At the same time that 
pressure is exerted on the left-hand end of 
the piston 80 in the cylinder 79 by moving 
the valve 171 to the position where its port 
181 will connect the passage 25 with the pipe 
18 the port 182 will be connected between 
the pipe 19 and the return passage 26. The 
pipe 19 is connected to the right-hand end of 
the cylinder 79, as indicated in Fig. 6. 
Therefore, the Water at the right of the pis 
ton 80 may be exhausted through the pipe 19 
when pressure is exerted through the pipe 
18 on the left-hand side of the piston 80 to 
effect forward movement of the coal split 
tiing devices. The arrows in Fig. 8 indicate 
the flow of the water from the supply pas 
Sage 25 into the pipe 18 and back along the 
pipe 19 into the return passage 26. It should 
be noted that the section line 10-10 of Fig. 
i0 is along diffei'ent vertical planes at the 
sides of the vertical center line 183. The sec 
tion of the valve 171 to the left of the center 
line 183 is through the port 181, whereas the 
section of the valve 171 to the right of the 
center line 183 is through the polt 182. 
There is an additional port 184 for connect 
ing the pipe 18 to the exhaust passage 26 
when the valve 11 is turned into position 
for connecting the supply passage 25 to the 
pipe 19. This is illustrated by the position 
of the valve 172 because when the port 181 
connects the supply passage 25 to the light 
hand pipe 21 the port 184 is connected be 
tween the left-hand pipe 20 and the return 
passage 26. In other Words, when the valve 
171 is turned to the position shown in Fig. 8: 
at the valve 172 the supply pressure will be 
exerted through the port 181 to the pipe 19 
and thence to the cylinder 79 at the right 
of the piston 80 to move the latter to the 
left when the roof jacks 51 and 57 are in re 
leased position, and during such movement 
the Water at the left of the piston SO will 
flow through the pipe 18 and the port 184 
into the passage 26, as represented by the 
dotted arrows in Fig. S. 
The operation of the valve 172 controls the 

fow of the fluid pressure medium into and 
out of the cylinder 8 above and below the 
piston S6. It is evident that by turning the 
valve 172 to neutral position the piston S6 
may be locked in adjusted position in the 
cylinder 8 so that the supplemental frame 
60 and the auxiliary frame 70 will be ad 
justed in elevation by reason of the shoe SS 
resting on the floor of the mine chamber. 

- The valve 173 is similar to the valve 171 

5. 

.. 

; ti 

05 

1) 

li5 

125 

and 12 and in the same manner controls 
the flow of fluid pressure into and out of the 
cylinder 90. By moving the valve 173 to 
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neut ral position the piston 94 may be locked 
in the cylinder 90 so that the supplemental 
frame 60 and auxiliary frame 70 will be 
Rigidly connected together. Such a neutral 
position may be effected by moving the valve 
in a clockwise direction a small angle from 
the position shown by the valve 172 in Fig. 
8, communication then being closed between 
the pipes leading to the hydraulic cylinder 
and also between either of said pipes and 
either the supply pipe 25 or the returnpipe 
26. Instead of irelying on the valve 173 be 
ing 1hoved to neutral position the locking of 
the piston in the cylinder 90 may be effected 

5 by the valves 225 and 226, respectively, oper 
able by the handles 227 and 228. 

2 5 

4. 

60 

portion of Fig. 4. 

In a suitable position below the main hy 
draulic cylinder a water reservoir. 185 may 
be provided, the filling opening being closed 
by the screw 186. As indicated at 30, (Fig. 
5) the Water in the reservoir 185 is con 
stantly in communication with the pipes 30 
shown in Fig. 4 connected to the hydraulic 
pumps above and below the pistons 98 and 
i00. The reservoir being connected by means 
of the pipe 30 to the various pumps in mul 
tiple sinply maintains sufficient fluid pres 
sure mediuli for circulation through the sup 

connected thereto, the return passage being 
into the pipe 26. Of course, the water reser 
voir 185 should be of sufficient capacity to 
cilable the various notor cylinders to be 

ich motor cylinders including those file, sti 
designated 95, 83, 9, 87 and 90. . . . . . . . . 
By referring to Fig. 15 diagrammatically . 

illustrating the pipe connections it will be 
seen that the reservoir. 185 is connected by 
means of the pipe 30 with the pipe 26 which 
leads into the valve structure shown in Fig. 
8. Each of the branch pipes designated 30 
in Fig. 15 is connected to the pipes 30 shown 
in Fig. 4. Also, each of the branch pipes 25 
shown in Fig. 15 is connected to the corre 
sponding pipe 25 of Fig. 4. There is also 
an end pipe connection designated 25 which 
leads to the pipe designated 25 in Fig. 7. 
herefore, taking Fig. 15 in connection with 

systema for the hydraulic pumping mecha 
nism may be readily traced, including the 
flow of the fluid pressure medium into and 
out of the fluid pressure motors 95, 83, 79, 
87 and 90. 

Fig. 16 illustrates diagrammatically the 
pipe consections between the reservoir 187. 
and the returnpipe 36, as well as the various 
coinactions to the hydraulic motors mount 
ed on the main frame 50 at the right-hand 

the various connections designated 35 in 
Fig. 4 and their relation to the valve struc 
tire 188 which is located at the rear of the 

frame, as shown in Fig. 3. This valve 

structure is shown in detail in Figs. 

roof of the mine chamber. 

's. 4, 5, 7 and 8 the complete circulating 

Fig. 16 also illustrates 

18 
and 19. . . . ; 
When the pneumatically operated hy 

draulic pumps draw the water from the res 
ervoir 187 through the four pipe connections 
36 illustrated diagrammatically in Fig. 16, 
the fluid is directed under pressure through 
the four pipes designated 35 and thence into 
the Supply passage of the valve structure. 
For instance, when the valve 189 of Fig. 
18 is in the position shown in this view its 
port 190 will establish communication be 
tween the supply pressure pipe 35 and the 
pipe 37 which leads to the hydraulic jack 
57. The plunger 58 may then be moved to 
the dotted line position indicated at 59 in 
Fig. 2 to anchor the T-shaped extension 53 
of the main frame between the floor and 

This roof jack 
may be released by moving the valve 189 
So that the polit 192 will connect the pipe 
37 to the return passage 36. In the same 
anner the valve 191 may be operated to 

connect its port 192 between the supply pipe 
25 and the pipe 38 and thereby effect the op 
eration of the plunger 193 which is in po 
sition to act as a guide for the rear portion 
of the main frame adjacent the mine wall. 
When the valve 191 is turned to the position 
shown in Fig. 18, its port 194 is connected 
between the pipe 38 and the return passage 
36 so that the plunger 193 may be moved 
to the initial position shown in Fig. 3. 
By operating the valve 195 the flow of the 

pressure medium through the pipe 39 may 
be controlled to control the roof jack 51. 

In Fig. 12 I have illustrated a roof jack 
196 to the lower end of which is pivoted 
än elongated directing arm 197, to the olüter 
end of which is pivoted at 198 the forward portion of the main frame of the mining 
machine shown in Fig. 2. A bracket 199 
may be secured to the arm 54 of Fig.2 and 
an additional bracket 200 may be secured to 
the lower rear portion of the main frame 
50. A link 201 is pivotally connected at 202 
to the bracket 200 at one end, and the other 
end is pivotally connected at 203 to the arm 
197 intermediate the ends thereof. By means 
of this anchored pivot and radial arm mech 
anism the mining machine shown in Fig. 2 

75 

80 

85 

95. 

100 

O5. 

O 

may be directed along an arcuate path of 
travel on a comparatively long radius. 

In Figs. 20 to 24, inclusive. I have illus 
trated electrically operated mechanism for 
securing hydraulic pressure to operate the 
various hydraulic motors shown on the min 
ing machine illüstrated in Figs. 1 to 6, in 
clusive. The electrically operated mecha 
nism shown in Figs. 20 and 21 may be sub 
stituted for the pneumatically operated mech 
anism shown in Fig. 4. For instance, the 
housing 229 of Fig. 4, together with the 
mechanism carried thereby, may be removed 
from the supplemental frame 60 and re 13G   
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, cleavage mechanism at the forward end of 
said supplemental frame, and self-acting 
power means for moving said supplemental 
frame in advance of said rear section while 
being guided along the mine Wall between 
the latter and said forwardly extending sec 
tion. 

4. In a mining machine, the combination 
of a main frame, of a supplemental frame, 
cleavage mechanism carried by said supple 
mental frame, means for anchoring the said 
main frame, mechanism for moving the Sup 
plemental frame relative to said main frame 
to operate said cleavage mechanism, and 
means adjustable into position to engage the 
mine vein to guide said supplemental frame 
along a predetermined path of travel. 

5. In a mining machine, the combination 

tively thereto, coal cleavage mechanism car 
ried by said supplemental frame for bodily 
movement there with and adapted to split 
and tear a layer of coal from the upright 
wall of a mine vein, means for operating 
said cleavage mechanism by moving said 
supplemental frame relatively to said main 
frame, and adjustable guiding mechanism 
on said supplemental frame in position to 
engage the mine vein and move along the 
same approximately parallel to the path of 
travel of said cleavage mechanism. 

6. In a mining machine, the combination 
with a main frame, of a supplemental frame 

40 

chamber, and a plurality of adjustable guid 
ing devices mounted on said supplemental carried by said frame, power-operated, 

means for adjusting the spacing of said de 
vices, and means for operating said coal 

50 

mounted thereon for movement relatively 
thereto along an upright mine wall, coal 
cleavage mechanism comprising a plurality. 
of spaced apart pointed wedging tools 
mounted on said supplemental frame for 
bodily movement there with, means for mov 
ing said supplemental frame relatively to 
said main frame to operate said cleavage 
mechanism by causing said tools to split coal 
from the mine vein over a wide area extend 
ing from the floor to the root of the mine 

frame in spaced-apart positions to confine 
the said coal cleavage mechanism along a 
predetermined path of travel during opera 
tion. . . . .. 

60 

63 

7. In a mining machine, the combination - frame, coal cleavage devices carried by said 
frame, power-operated means for adjusting with a main frame, of a supplemental frame, 

coal cleavage mechanism comprising a plu 
rality of spaced-apart digging and wedging 

erated mechanism for adjusting the elevation tools adapted to rip and tear a layer of coal 
from the mine wall in comparatively large 
pieces and over a wide area, said coal cleav 
age mechanism being carried by said sup 
plemental frame for bodily movement 
therewith, means for imparting a translat 
ing movement to said supplemental frame 
to effect the operation of said coal cleav 

vices comprising 
adapted to engage the floor, roof and wall of 

age mechanism, and a wall guiding 
mechanism mounted on said supplemental 
frame to move bodily there with and with 
Said cleavage mechanism, said guiding mech 
anism comprising a plunger adjustable into 
Josition to engage the upright mine wall and 
slide along the same during the operation of 
said cleavage mechanism. 

8. A mining machine comprising a sta 
tionary frame and a moyable frame, dis 

9. 

?0 

75 

lodging mechanism mounted on said mov 
able frame to move there with, means for 

straight lines of travel, and an upright 
guiding device adapted to be moved into con 
tact with the roof of the mine chamber to slide along the same during the operation of 

with a main frame of means for anchoring said dislodging mechanism. 
20 the same between the floor and the roof of a 

mine chamber, a supplemental frame mount 
ed on said main frame for movement rela 

9. A mining machine comprising main 
and supplemental frames relatively movable, 
claw-like mechanism comprising a series of 
spaced-apart digging and wedging fingers 
mounted on said supplemental frame for 
movement there within position to rip and 
tear a layer of coal from an upright mine 
vein over a wide area extending from the 
floor to the roof of the mine chamber, means 
for operating said claw-like mechanism by 
moving said supplemental frame relatively 
to said main frame, an adjustable mecha 
lism of said supplemental frame in position 
to engage the floor of the mine chamber and 
slide along the same during the operation of 
said dislodging mechanism. 

10. A mining machine comprising 
frame adapted to be held stationary, a sup 

moving the latter frame rectilinearly to op 
erate the dislodging mechanism along 

80 

85 

, ??? 
a main 

plemental frame, coal cleavage mechanism 
carried by said supplemental frame, a fluid 
pressure motor for moving said supplemen 
tal frame relatively to said main frame to 
operate said coal cleavage mechanism, and 
independently operable fluid pressure de 

respectively plungers 

the mine chamber to guide said coal cleavage 
mechanism into and along the coal vein. 

11. A mining machine comprising a 
frame, spaced-apart coal cleavage devices 

cleavage devices. 

the spacing between said devices, power-op 

of said devices, and means fo roperating said 
coal cleavage devices. - - 

and lower spaced-apart cleavage devices, 
means for adjusting the spacing between 
said devices, said adjusting means compris 
ing a fluid pressure motor having a cylinder 

12. A mining machine comprising a 
8. 120 

105 

ll0 

115 
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13. A mining machine comprising upper 

30 
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and a piston therein, and an additional fluid -- - * 
with supporting frame-work, of coal cleavage 
mechanism mounted thereon, fluid pressure 

pressure motor for adjusting the elevation of 
said cleavage devices. 

14. Á mining machine comprising a main . 
frame, means ior anchoring the frame in a 
mine chamber between the floor and roof 
thereof, a supplemental frame, a fluid pres 
sui'e motor having a cylindel' on said Supple 
mental frame and a piston rod pivotally 
connected to said main frame, an auxiliary 
frame pivotally connected to said Supple 
rental frame and adapted to extend along 
the roof of the nine chamber, a coal split 
ting device at the forward end of said aux 
iliary frame in position to move in the plane 
of the roof, an additional coal splitting de 
vice connected to said supplemental frame 
in position to move in the plane of the floor 
of the mine chamber, a fluid pressure motor 
connected between said superiental and 
auxiliary franes to adjust the space between 
said coal splitting devices and thereby ad 
just the elevation of the roof splitting device, 
and an additional fluid pressire device ie 
tween the floor and said auxilially frame to 
adjust the elevation of both of said devices 
particularly the floor splitting device. 

40 

45 

17. In a mining machine, the combinati 

15. A mising machine comprising a main 
frame, a supplemental frame pivotav con 

- x * 

3: nected thereto, a cleavage device carried by 
said Suppleminental franne, Rn, auxiliary fraime, 
a cleavage device carried by said auxiliary 
frame, a fluid pressure notor for adjust 
the space between said cleavage devices. : 
all additional fluid pressure inotor connected 
to said auxiliary frame to swing the frame 
On its pivotal connection with said supple 
mental frame. . 

16. In a mining machine, the combination 
with Supporting framework, of dislodging 
mechanism comprising means for penetrat 
ing the mine vein and by wedging action 
Split large portions of the mineral from the 
vein, means for moving the dislodging mech 
alism quickly to its work, and means for 
Operating the dislodging mechanism after 
reaching its work by moving the same rec 
tilinearly and more powerfully to effect such 
dislodgement of the mineral froin its native 
bed. . . . . . - 

With supporting framework, of dislodg 
mechanism mounted thereon and comprising -- - ` . . . . . . . - . - - - . . ?? ?? ?? ??? ?? Penetiating wedging fools adapted to act on 

60 
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the mineral in its native bed and split large portions therefron, apparatus for moving 
said dislodging mechanism rapidly into en 
gagenhent with the nine vein in readiness to 
dislodge the laterial therefroin, and iueans 
co-acting with Said moving apparatus to 
effect the exertion of said dislodging mech 
anism to cause said tools to move rectilin 
early along the mine wall to dislodge mate 
rial therefrom by splitting and wedging ac 
tions, - : . . . . ?: ?? ? . ? 

ing 

for Operating said dislodging mechanism, 
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18. In a mining machine, the combination 

mechanism for moving said coal cleavage 
mechanism quickly into engagement with 
coal in the vein, and supplemental fluid pres 
sure mechanism operated automatically- to 
effect a slow and more powerful movement 
of Said coal cleavage mechanism into the 
coal vein to dislodge the coal therefrom. 

19. In a mining machine, the combination 
With a main fl'ane, of means for anchoring 
said main frame in a nine chamber, a sup 
plenietal fraine, coal cleavage mechanism 
carried by said supplemental frame and 
novable bodily there with, a hydraulic ing 
toi' connected between said main and supple 
inental frames for moving the supplemental 
frame relatively to the main frame to oper 
ate said coal cleavage mechanish, means for controlling the operation of said hydraulic 
notor to move said coal cleavage mechanism 
into engagement with the coal vein with a 
coinpalatively quick movement, and means 
for automatically effecting a slower and more 
powerful operation to said hydraulic motor 
to cause Said coal cleavage mechanism to 
dislodge coal from the vein. - - 

20. A niining machine comprising sip 
porting frame-work, coal cleavage mecha 
lism mounted thereon, fluid pressure means 

9. 

for operating Said coal cleavage mechanisin, 
and means for automatically moving the coal 
cleavage mechanism into engagement with 
the coal and thereafter exerting a slower and 
Bacre powerful force on said coal cleavage 
the chanism to dislodge the coal from the 
Wel. . . . . . . . 

21. A milling machine comprising sup 
porting frame-work, dislodging mechanism 
mounted thereon, fluid pressure apparatus 
and multiple fluid pressure pumping appa 
latus for controlling the operation of said 
dislodging mechanism, . . . 

22. A mining machine comprising sup 
porting frame-work, dislodging mechanism 
lounted thereon, fluid pressure apparatus 

for. Operating said dislodging mechanism, and pneumatically operated fluid pressure 
pumping appliances for controlling the oper 
ation of said fluid pressure apparatus. 

28. A mining machine comprising sup 
porting frame-work, dislodging mechanism 
mounted thereon, a hydraulic motor for op erating said, dislodging mechanism, la plu 
!ality of hydraulic pumps connected to said 
hydraulic motor, and a plurality of pneu 
matically operated motors operable succes 
sively for effecting the operation of said 
pump?. : 

24. A mining machine comprising sup 

() 

5 

20 

porting frame-work, dislodging mechanism 
mounted thereon, a fluid pressure motor for 
operating said dislodging mechanism, fluid 30 
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pressure pumps connected to said fluid pres- motor, said means comprising valve mecha 

) 
porting frame-work, dislodging mechanism 

sure motor, a pair of pneumatically oper: 
ated motors for operating said pumps, and 
a valve in the pneumatic pressure supply. 
connections for effecting the operation of 
one of said pneumatically operated motors 
after the other. . ::::. . r 

25. A mining machine comprising Sup 

mounted thereon, a fluid pressure motor for 
operating said dislodging mechanism, a 
duplex pump connected to said fluid pres 
sure motor, a pneumatic motor for Operating 

*2(); 

matic supply connection to said additional 

2 ? 

said duplex pump, an additional duplex 
pump having plungers of smaller diameter 
than the plungers of the first-named pump, 

pneumatic pressure supply connections to 
said pneumatic motors, a valve in the pneu 

pneumatic motor, and connections for effect 
ing the operation of said valve upon the 
pressure in the connections to said fluid pressure motor reaching a predetermined 
amount to effect the operation of said addi 
tional pneumatic motor after the first-named 

nism, and a one-point control on said main 
frame for operating said valve mechanism. 

28. A mining machine comprising sup 
porting frame-work, dislodging mechanism 
mounted thereon, a fluid pressure motor for 
operating said dislodging mechanism, pump 

70 

ing mechanism connected to said fluid pres 
sure motor, a pneumatically operated mo 
tor, for operating said pumping mechanism, 
and an extensible supply pipe connected 
between the source of supply and said pneu 
matic motor. . . . . . . . . . . . . . . 

29. A mining machine comprising a main 
frame, of a supplemental frame, dislodging 
mechanism carried by said supplemental 

an additional pneumatic motor for operat 
sing said additional duplex pump, separate frame, a fluid pressure motor connected bie 

tween said main and supplemental frames, 
pumping mechanism carried by said sup 
plemental frame and movable bodily there 
with, means for operating said pumping 
mechanism; a valve structure carried by said 
supplemental frame and movable there with 
for controlling the operation of said fluid 
pi'essure motor, and extensible connections 
between said valve structure and the rear 
portion of said main frame for securing a 

85 

duplex pump has reached a predetermined one point control on the main frame for the 
3) pressure by the dislodging mechanism en gaging the material to be dislodged. 

26. A mining machine comprising sup 
porting frame-work, dislodging mechanism 

:3 

frame, means for anchoring said frame, 

60 

operating said - - - - - 

?d Supply tank carried by said frame-work, 
pumping mechanism for drawing liquid 

tor and additional pneumatic motor for op 

be dislodged. 

mounted thereon, a fluid pressure motor for 
dislodging mechanism, a liq 

from said tank and forcing it into said 

operation of said dislodging mechanism. 
30. A mining machine comprising a main 

frame adapted to occupy a stationary posi 
tion, a supplemental frame movable rela 
tively to said main frame, a plurality of coal 
cleavage devices mounted on said supple 
mental frame in spaced-apart relation, a 
plurality of fluid pressure devices for ad 
justing the spacing and elevation of said 

fluid pressure motor, a pneumatic motor for coal cleavage devices, a fluid pressure motor 
operating said pumping mechanism, addi 
tional pumping mechanism connected be 
tween said tank and said fluid pressure mo 

erating said additional pumping mechanism, 
and means for preventing the operation of 
said additional pneumatic motor until after 
the first-named pumping mechanism has 
been operated to cause a predetermined fluid 
pressure to be exerted in said fluid pressure 
motor to quickly move said dislodging mech 
anism into engagement with the material to 

machine comprising a main 
3. 

supplemental frame mounted on said main 

27. A mining 

frame for movement relatively thereto, dis lodging mechanism comprising spaced-apart 
pointed digging and splitting tools carried 
by said supplemental frame to move bodily 
therewith, a fluid pressure motor for mov ing said supplemental frame relatively to 
said main frame to operate said dislodging 
mechanism by causing said spaced apart 
pointed tools to penetrate the mine vein and 

supplemental fr 

for moving said supplemental frame rela 
tively to said main frame to operate said coal 
cleavage devices, fluid pressure pumps con 
said fluid pressure motor, a valve structure 
carried by said supplemental frame for con 
trolling said fluid pressure devices and said 
fluid pressure motor independently of each 
other, and a plurality of extensible connec 
tions between said valve structure' and a one point control position on said main frame. 

31. A mining machine comprising a main 
frame, means for anchoring said main frame 
between the floor and roof of the mine cham ber, a supplemental frame, a fluid pressure 
motor mounted on said supplemental frame 
and pivotally connected to said main frame, 
an auxiliary frame pivotally connected to 
said supplemental frame, a coal cleavage de 
vice carried by said auxiliary frame, an addi 
tional coal cleavage device carried by said 
supplemental frame. a fluid pressure device 
for adjusting the space between said coal 
cleavage devices, a second fluid pressure de 
vice extending through an opening in said 

ame to engage the floor of: 

05 

nected to said fluid pressure devices and to 

110 

115 

120 
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pivotally connected to said auxiliary frame 
to adjust the elevation of the coal cleavage 
device mounted on said auxiliary frame, 
fluid pressure guiding mechanism carried by 
said supplemental frame, fluid pressure 
pumping mechanism connected to said var 
ious fluid pressure motors, and devices, a 
valve structure for controlling each of said 
motor devices separately and independently, 
and a plurality of extensible connections be-, 

rear por 
tion of said main frame. 
tween said valve structure and the 

32. A mining machine comprising a plu 
rality of pointed coal digging and splitting 
devices arranged in an upright series, means 
for operating said devices to penetrate the 
Solid of a mine vein and split and tear the 
coal therefrom, and an upright push plate 
extending diagonally toward the rear to di 
rect dislodged material away from the mine 

33. A mining machine comprising a sup 
porting frame, an upright series of coal dig 
ging and splitting devices, and an upright 
wall at the forward end of said frame in 
angular position to engage dislodged ma 
terial and cause the same to slide along the 
same away from the mine wall. 

34. A mining machine comprising a sup 
porting frame, means at the forward end 
thereof comprising a series of spaced-apart prlSling a ser1 - 
pointed digging tools in position to dig into 
the mine vein and split material therefrom 

thereto to leave the space in advance thereof 

along upright lines over a wide area extend 
ing from the floor to the roof of the mine 
chamber, mechanism on the forward end of 
said frame in position to scrape along the 
roof of the mine chamber and simultaneous 
along the floor of the mine chamber adjacent 
the said upright dislodging mechanism, and 
operating means for said digging mechanism 
and said dislodging mechanism connected 

free and unobstructed. 
35. A mining machine comprising sup 

porting frame-work, means for splitting ma 

GO 
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terial from a mine vein along upright lines, 
splitting mechanism arranged to move along 
lines parallel to the bed of the vein at the 
roof of the mine chamber, and additional 
splitting mechanism arranged to move along 
lines parallel to the bed of the mine vein and 
at the floor of the mine chamber. 36. A mining machine comprising sup 
porting framework, a roof splitting de vice, a floor splitting device, a splitting de 
vice intermediate the floor and roof and ex 
tending in advance of the roof and floor 
splitting devices in position to engage the 
coal vein to dislodge material therefrom 
prior to the engagement of the material by 
the roof and floor splitting devices, and 
means for operating said splitting devices 
and directing the dislodged material away 
from the mine wall. ?? - - - - 
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37. A mining machine comprising Sup 
porting frame-work, an upright series of 
Spaced-apart coal splitting devices mounted 
on the forward end of said frame-work to 
move there with along the mine wall, upper 
and lower lateral extensions from said 
frame-work in position to move respectively 
along the floor and roof of the mine cham 
ber, a series of splitting devices mounted on 
the upper lateral extension, and an addi 
tional series of splitting devices mounted on 

devices mounted on said extensions being 
adapted to scrape along the floor and roof of 
the mine chamber. . . . 

38. A mining machine comprising Sup 
porting frame-work, anchoring mechanism 
therefor, fluid pressure apparatus for oper 
ating Said anchoring mechanism, and means 
fol' operating said fluid pressure apparatus 
to move the anchoring mechanism quickly to 
engaging position and thereafter operating 
said anchoring mechanism more slowly but 
With greate' power to anchoring position. 

39. A mining machine comprising a Sup 
porting fraine, a fluid pressure anchoring de 
vice therefor, pumping mechanism connected 
to said fluid pressure anchoring device, and 
a pair of pneumatically operated motors 
having pistons and plungers of varying di 
ameters to effect a quick operation of said 
fluid pressure anchoring device to engaging 
position and a slower and more powerful 
operation thereof to anchoring position. 

40. The combination with a mining ma 
chine comprising supporting framework, 
cleavage mechanism mounted thereon, means 
for operating said cleavage mechanism to 
dislodge material from a mine vein, of an 
anchorage adapted to be located a predeter 
mined distance from the said mining ma 
chine, and a long arm pivoted to said anchor 
age for free and unobstructed movement 
throughout a complete circle and connected 
to said machine independently of said oper 
ating means to direct the machine along any 
arc of said circle on a comparatively long 
radius. 

41. The combination with a self-contained mining machine comprising supporting 
framework with anchorage mechanism 
thereon, dislodging mechanism mounted on 
said framework, means for feeding said dis 
lodging mechanism against said anchorage 
mechanism acting as an abutinent, of an 
anchorage adapted to be located in a mine 
chamber at a predetermined distance from 
said mining machine, and a radius arm piv 
otally connected to said last named anchor 
age and connected to said machine independ 
ently of said operating means to direct the 
machine along arcs as determined by said 
radius arm. 

42. The combination of a complete mining 
machine comprising Supporting framework 

the lower extension, said series of splitting 
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and self-contained operating mechanism 
rendering the machine operable by itself to 
dislodge material from an upright mine Wall, 
and extraneous mechanism for directing the 
path of travel of the mining machine along 
an arcuate path, said extraneous mechanism comprisingan anchorage spaced from tille 
mining machine and a directing connection 
between said anchorage and said mining ma-. 
chine. . . . . . . . . . . . . . . 

43. A mining machine comprising a main 
frame, fluid pressure anchoring mechanism 
therefor, a fluid supply tank carried by said 
main frame, pumping mechanism carried by 
said main frame and connected between said 
fluid pressure tank and said fluid pressure 
anchoring mechanism, a supplemental frame, 
dislodging mechanism carried by said Sup 
plemental frame, fluid pressure mechanism 
for operating said dislodging mechanism, 
additional pumping mechanism carried by 
said supplemental frame, an additional fluid 
supply tank carried by Said supplemental 
frame and connected to said additional 
pumping mechanism, and means for control ling the operation of both pumping mecha 
nisms. 

44. A mining machine comprising a main 
frame, fluid pressure anchoring mechanism 
therefor, pumping mechanism carried on 
said main frame and connected to Said fluid 
pressure anchoring mechanism, a Supple: 
inental frame, dislodging mechanism carried 
by the latter, a fluid pressure motor for Opel': 
ating said dislodging mechanism, additional 
pumping mechanism on said supplemental 
frane and connected to the fluid pressure 
motor thereon, and means for controlling 
both pumping mechanisms from one posi 
tion at the rear of said main frame. 

45. A mining machine comprising Sup 
porting frame-work, dislodging mechanism 
mounted thereon, a fluid pressure motor for 
operating said dislodging mechanism, t\SQ 
pumping devices connected to said fluid 
pressure motor, means for operating said 
pumping devices, and fluid pressure Valve 
inechanism for controlling the operation of 
said pumping devices one after the other to 
secure an initial quick movement of the dis 
lodging mechanism into engagement with 
the material of the mine vein and a subse 
quent more powerful and slower movement 
while dislodging the material. 

46. A mining machine comprising a main 
frame, fluid pressure anchoring mechanism 
therefoil, puinping apparatus connected to 
said fuit pressure anchoring mechanism, al 
supplemenial frame, a fluid pressure notor 
connected between said main and supple 
mental frames for operating said dislodging 
mechanism, additional pumping apparatls 
connected to said fluid pressure motol', and 
means for controlling both of the pumping 

apparatuses from one position at the main 
frame. . . . . . . . . 

47. A mining machine comprising Sup 
porting framework, 
mounted thereon, means for anchoring said 
franaework, neans for operating said cleav 
age mechanism relatively to said framework 
while anchored by said anchoring means, 
additional anchoring mechanism, and a long 

anchoring mechanism and also connected to 
said framework to direct the path of travel 
thereof, along an arc on the radius of said 

alarm, the latter and said framework being 
stationary during the ope 
cleavage mechanism. 

48. The combination with a mining ma 
chine comprising a supporting frame, means 

'ation of said 
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cleavage mechanism 
70 

arm pivotally connected to said additional 
75 

SO , 

for anchoring said supporting frame in sta 
tionary position, a supplemental frame 
Imounted on said supporting frame for move 

nism mounted on said supplemental frame 
to move bodily there with, means for moving 
said supplemental frame together with said 
dislodging mechanism to operate the latter 
while said supporting frame remains in 
anchored position, an additional anchorage 
located at a predetermined distance from 
the mining machine, and a long arm con 
nected between said anchorage and said 
mining inachine to direct the latter to new 
Operating positions along an arc having a 
conparatively long radius. 
49. A mining machine comprising upper 

and lower spaced-apart cleavage devices, 
power-operated means for adjusting the 
spacing between said devices, additional 
power-operated means for adjusting the elle 
iation of said cleavage devices, and mecha 
nisin for controlling at will said power 
operated devices. 

50. A mining machine comprising spaced 
apart cleavage devices, self-acting power 
mechanism for adjusting the spacing be 
tween said devices, additional self-acting 
power mechanism for adjusting the eleva 
tion of said devices, and means for control 
ling at will from a distance the operation of 
said self-acting power mechanism. 

51. A mining machine comprising a main 

85 
ment relatively thereto, dislodging mecha 

90 

100 

05 

li0 

115 
frame, a supplemental frame mounted on 
said main frame for movement relatively 
thereto, cleavage devices in oil inted on said 
supplemental frame, Self-acting power 
mechanism for adjusting the spacing of said 
cleavage devices, additional self-acting 
bower mechanism for adiusting the eleva 

8 

tion of said cleavage devices by movement 
of said supplemental frame relatively to said 
main frame, and means for controlling at 
will the operation of said self-acting power 
mechanisin. s - 

52. A mining machine coil prising a main 

120 
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frame, a supplemental frame mounted there 
on for rectilinear movement relatively there 

10 

to, spaced-apart coal cleavage devices 
mounted on said supplemental frame to 
move bodily there with, means for Swinging 
said devices as a whole to adjust the eleva 
tion thereof, additional means for adjusting 
the spacing of said devices, and mechanism 
for controlling at will both of said adjusting 
means at a distance from the latter. 

53. A mining machine comprising a main. 
frame, a supplemental frame, coal cleavage 
devices on said supplemental frame, means 
under control of an operator for automati 
cally adjusting the spacing between said de 
vices, additional means also under control 
of an operator for automatically adjusting 
the elevation of Said coal cleavage devices, 
and means for operating Said coal cleavage 

30 

devices. 
54. A mining machine comprising Sup 

porting framework, means for splitting mal 
terial from a mine vein along upright lines 
comprising a plurality of Spaced-apart 

5 pointed tools to receive concentrated pres 
sure to cause the same to penetrate the nine 
vein and split the material there from, and 
an upright plow having a coal engaging face 
extending diagonally toward the rear to di 
rect dislodged material from the mine wall. 

55. In a mining machine, the combination 
with a main frame, of a suppieinental frame, 
dislodging mechanism mounted Cin Said Sup 
plemental frame, fluid pressure notor mech 
anism connected between said main and slip 
plemental frames for Operating said dis 

40, 
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lodging mechanism, and a plurality of 
pumps, and means for effecting the opera 
tion of said pumps successively to cause said 
fluid pressure motor mechanism to act 
quickly initially and then impart a more 
powerful action on said dislodging mecha 
nism. 

56. In a mining machine, the combination 
With a main frame, of a supplemental frame 
pivoted thereto on a horizontal axis, dis 
lodging mechanism on said Supplemental 
frame and comprising spaced-apart pointed 
penetrating wedging tools each adapted to 
penetrate the face of the mine vein and co 
operate with the others to dislodge large 
pieces of the mineral over a wide area from 
the face of the mine vein, a hydraulic notor 
between said pivot and said supplemental 
frame for operating said dislodging mecha 
nism, and pumping mechanism on said sup 
plemental frame and connected to said motor 

60 

to supply the operating medium thereto. 
57. In a mining machine, the combination 

with supporting framework of fluid-pres 
sure operated anchoring jacks thereon, 
pumping mechanism. On said framework and 
connected to said anchoring jack mecha 
nism to supply pressure medium thereto, 
dislodging mechanism, a fluid pressure no 
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tor connected to said dislodging mechanism 
to operate the same, and additional pump 
ing mechanism connected to said motor to 
supply fluid pressure medium thereto. 

58. In a mining machine, the combina 
tion with a main frame, of a supplemental 
frame, a fluid pressure motor on said sup 
plemental frame and comprising a piston 
rod pivoted to said main frame, dislodging 
mechanism on said supplemental frame, 
means for adjusting the elevation of said 
dislodging mechanism while said piston rod 
remains pivoted to said main frame, and 
pumping mechanism. On said supplemental 
frame to move bodily up and down there 
with and connected to said motor to supply 
the pressure Inedium thereto. 

59. In a mining machine, the combina 
tion With a main frame having a rear por 
tion adapted to slide along an upright mine 
wall while a forwardly extended portion of 

75 

said frame is spaced from such wall, of an 
choring mechanism for the rear portion and 
the forwardly extended portion of said 
frame, Operator-controlled power-operated 
mechanism. On Said frame for operating said 
anchoring mechanism, a supplemental frame 
connected to Said main frame to occupy a 
position forwardly oi le rear potion of 
said main frame and between the mine wall 
and the forwardly extended portion of said 
main frane, means for operating said dis 
lodging mechanism, and operator-controlled 
power-operated mechanism for controlling 
said Operating means. 

60. In a mining machine, the combination 
With supporting framework, of anchoring 
mechanism therefor, operator-controlled 
power-operated mechanism for quickly ap 
plying said anchoring mechanism and by 
continuing operation tightening the same 
more powerfully, dislodging mechanism 
mounted on said frameWork, means for op 
erating Said distodging mechanism, and op 
erator-controlled po Wyer-operated mechanism 
to Secure a quick application of said dislodg 
ing mechanism to its work and upon dis 
lodging mechanism meeting with resistance 
operating the same slower but more power 
fully. -- . 

61. In a mining machine, the combination 
with a frame, of a piercing Wedging tool 
pivoted to said frame on a horizontal axis in 
position to act on the roof of a mine cham 
ber, a fluid pressure motor for adjusting the 
position of said tool relative to said frame, 
and naeans for inoving said frame to effect 
bodily movement there with of said tool to 
cause the latter to dislodge material from 
Such loof. . . . . 

62. In a Imining machime, the combina 
tion with a frame, of coal-splitting mecha 
nisin mounted on said frame in position to 
engage the coal at the roof of a mine cham 
be and split the coal therefrom, means for 
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adjusting the elevation of said frame to- 68. In a mining machine, the combination 
gether with said coal-splitting mechanism, 
and means for exerting pressure on said 
frame to cause said coal-splitting mecha 
nism to engage the solid material of the 
mine vein and dislodgeportions thereof. 
along the said roof. " "; " 

63. In a mining machine, the combina 
tion with a movable frame, of a plurality 
of digging tools arranged in an upright 
series with a tool intermediate the floor and 
roof in advance of the other tools in posi 

2) 

30 
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tion to dislodge an intermediate section of 
material from an upright mine Wall prior 
to the dislodging of sections above or below, 
and means for exerting force on Said frame 
to effect the operation of said digging tools 
to dislodge intermediate sections in advance 
of sections above and below such inter 
mediate section. . . . 

64. In a mining machine, the combination 
with a supporting frame, of coal splitting 
mechanism comprising a pointed coal split 
ting tool pivotally, connected to said frame, 
for adjustment in elevation on a horizontal 
axis, means for operating said coal splitting 
mechanism, a hydraulic motor connected to 
said coal splitting tool to adjust the posi 
tion thereof relative to said frame, and 
means for controlling the locking of said 
motor to hold the coal splitting tool rigidly. 
connected to said supporting frame for feed 
ing movement therewith. 

65. In a mining machine, the combination 
with supporting framework, of a plurality 
of spaced-apart pointed coal cleavage de 
vices each adapted to penetrate the coal in 
its native bed and split the coal from the 
mine vein, means for operating Said coal 
cleavage device to cause. the same to pene 
trate the native coal and dislodge the same, 
and means for adjusting the relative i operat 
ing positions of said coal cleavage devices. : 

66. In a mining machine, the combination 
5 with a supporting frame, of a coal splitting 

device having a free end unobstructed space 
in advance thereof and adjustably mounted 
on said frame, fluid pressure mechanism for 
adjusting the position of Said coal splitting 
device relative to said supporting frame, 
and means for operating said coal splitting 
device by causing the same to act directly 
against the mine wall to penetrate the native 

5 5 
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coal and dislodge the same. 
67. In a mining machine, the combination 

with supporting framework, of coal cleav 
age mechanism mounted thereon and con 
prising floor and roof coal splitting devices. 
each adjustable in elevation, separate and 
independent means for adjusting the re 
spective floor and roof coal splitting devices, 
and means for operating said coal-cleavage 
mechanism by causing the same to act di 
rectly on the coal in its native bed to dis 
lodge the coal. ··· . . . . . . . . . 

mine wall. 

with supporting framework, of coal cleav 
age mechanism comprising a pointed pivot 
ed tool, a hydraulic motor for adjusting the 
elevation of the point of said tool, and means 
for Operating said coal cleavage mechanism 
to dislodge material between the floor and 
roof by one continuous movement along the 

69. In a mining machine, the combination 
with supporting framework, of a plurality. 
of distributed roof jacks for firmly ancho?, 
ing said framework in stationary position: 
to form a riigid abutment, coal-splitting 
mechanism, mounted on said framework and 
comprising a wedging tool adapted to pene 
trate the coal in its native bed and by wedg: 
ing action split such coal from the unmined 
mass in comparatively large lumps, and 
means for operating said coal-splitting 85 

a mechanism by very powerfully pressing said. 
tool into the coal by continuous forward 
movements against such abutment. 

T0. In a mining machine, the combination: 
with a supporting frame adapted to rest on 
and move over a mine floor, of a hydraulic 
roof jack for anchoring said frame between 
the floor and roof of a mine chamber, and 
multiple splitting tool mechanism compris 
ing a, plurality of spaced-apart penetrating i 19ã 
Wedges and hydraulic motor mechanism for 
operating, said penetrating wedges to act: 
with a steady forward powerful pressure ex 
erted continuously in predetermined direc 
tions during the dislodgment of the mineral, 
from the unmined mass. ? ? 

() 

71. The long wall method of mining coal: 
which consists in applying continuous for 
ward concentrated pressure along the face 
of a mine vein in a general horizontal direc 
tion on a splitting tool to dislodge the coal 
between the floor and roof of the mining 
chamber, to a limited extent and then apply 
ing : similar dislodging is actions : along such 
face above and below the space provided by 
dislodgment of the limited intermediate por 
tion to dislodge the coal from the upright; 
mine wall near the floor and near the roof. 

72. The long wall method of mining coal: 
which consists in first dislodging the coal: 
from an upright face of a mine wall in a. 
general horizontal direction along such face 

105 
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between the floor and roof of the mine cham 
beri and then subsequently dislodging the : 
coal from:such mine wall along such face-im 
mediately below the roof and immediately 
above the floor while simultaneously trim 
ming the roof and the floor to have approxi 
mately horizontal surfaces. 

73. In a mining machine, the combination. 
with a main frame, of anchoring means 
therefor, a supplemental frame connected to 
said main frame for movement relatively. 
thereto, dislodging apparatus: mounted on 
said supplemental frame and comprising a 
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plurality of pointed splitting tools each 
adapted to pierce the solid face of the coal. 
vein in its native state and by Wedging action 
strip a layer of coal from the unmined mass 
along a path parallel to the coal face, and 
mechanism for operating said dislodging ap 
paratus by feeding said supplemental frame 
along said main frame while said anchoring 
means holds said main frame stationary. 

74. In a mining machine, the combination 
with a main frame, of a supplemental frame, 
multiple coal splitting mechanism stationary 
relative to said supplemental frame to move 
bodily therewith along a rectilinear path in 
position to penetrate the solid unmined mass 
to produce upright cleavages spaced back 
from the upright face of the mine wall, and 
means for moving said supplemental frame 
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65 with supporting framework, of dislodging 

rectilinearly along said main frame to oper 
ate said coal splitting mechanism to dislodge 
the coal in comparatively large lumps. 

75. In a mining machine, the combination 
with a main frame, of a supplemental fraine, 
non-rotatable plowing mechanism for dis 
lodging coal from the upright face of a mine 
vein, and means for operating Said plowing 
mechanism by moving said supplemental 
frame relatively to said main frame. 

76. In a mining machine, the combination 
with a movable support, of dislodging tools 
rigidly connected thereto to move bodily 
therewithin feeding direction and comprising 
a floor digging and splitting tool adapted to 
penetrate the solid face of a mine vein ad 
jacent the floor and by wedging action split 
large portions of the coal from the mine 
vein above the floor, said dislodging tools 
also comprising an additional penetrating 
and splitting tool spaced above the floor tool 
and also adapted to penetrate the solid face 
of the mine vein and by wedging action split 
large portions of the coal from the unmined 
mass and thus cooperate with said floor tool 
to dislodge the coal from the face of the mine 
Vein over a wide area and in large pieces, 
hydraulic mechanism for anchoring pur 
poses, and means for operating said dislodg 
ing tools by forcing them with a continuous. 
movement to penetrate the coal in its native 
bed and split large pieces from the mine vein 
over a wide area extending above the floor. 

77. In a mining machine, the combination 
with a Supporting frame, of a movable Sup 
port mounted thereon, dislodging tools rig 
idly connected to move bodily with said mov 
able Support in feeding direction and com 
prising a penetrating and splitting tool at 
the base of the mine wall and an additional 
penetrating and Splitting tool spaced above 
the same, a roof penetrating and splitting 
tool adjustably mounted on said support, and 
fluid pressure mechanism for adjusting the 
elevation of said roof tool. ‘. . . . 

78. In a mining machine, the combination 
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mechanism mounted thereon comprising a 
plurality of Spaced-apart penetrating tools 
adapted to penetrate coal in its native bed 
and tear the same from the unmined mass 
Over an area extending from the floor to the 
roof, such dislodging mechanish comprising 
a penetrating tool adapted to move along 
the coal face at the roof, and hydraulic 
mechanism for adjusting the elevation of 
Said roof penetrating tool relative to said 7 
Supporting framework and holding such 
roof tool locked in adjusted position. ? 

79. In a mining machine, the coln bination 
with a movable support. Of dislodging tools 
rigidly connected thereto to move bodily 
there with in feeding direction and compris 
ing a floor digging and splitting tool and an 
additional digging and splitting tool spaced 
above the same, a roof digging and splitting 
fool adjustabiy Taounted on said support, 
and hydraulic mechanism for adjusting the 
elevation of said roof tool and locking the 
Same in adjusted position rigidly eonnected 
to Said support to move bodily there with. 

S0. In a mining achine, the combination 
with an abutment, of dislodging mechanism 
connected to said abutment and comprising 
claw-like pointed penetrating Wedging tools 
distributed in spaced-apart relation in an 
upright series, means for operating said 
dislodging mechanism by imparting a recti 
linear movement to all of said tools simul 
taneously against the resisting action of said 
abutment, and fluid-pressure motor appara 
tuls connected to Said abutment to position is: 
the latter together with said dislodging 
mechanism. S????? 

81. A mining machine comprising slip 
porting frame-work, dislodging mechanism 
mounted thereon and comprising claw-like 105 
penetrating tools rigidly connected together, 
means for Operating said dislodging mecha 
nism by moving said tools, roof jack mecha 
nisin located back of said fraine and adapt. 
ed to rest on a flat floor and be self 
taining when in released position and c{j- 
prising a fluid-pressure cylinder with a 

i ii ) 

plunger extending uprightly the eii, airl 
fluid-pressure motor mechanisian between 
Said roof jack mechanism and said frame for 5 
moving the latter forward together with 
said dislodging mechanish said roof 
jack mechanism is anchored and for moving 
the latter forward to a new position when 
not anchored. 

82. In a mining machine, the combination 
with a main frame, of a supplemental frame, 
dislodging mechanism mounted on said stip 
plemental frame to move bodily there with 
and comprising clay-like pointed penetrat 
ing Wedging tools adapted to penetrate the 
Solid coal in its native bed and by wedging 
action split and tear the coal in large pieces 
from the vein over a wide area, a roof jack 
for said main frame to act as an abutment 130 
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for said dislodging mechanism to act 
against, hydraulic motor mechanism be 
tween said frames for spreading them apart 
to operate said tools and for d'awing them 
together when said abutment and said main 
frame are to be moved to a new position, ad 
ditional roof jack mechanism, for anchoring 
the supplemental frame during the 'e-posi 
tioning of said abutment and said main 
frame, and means for controlling the ope'a- 
tion of said hydraulic motor mechanism. 
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83. In a mining machine, the combination 
with an anchorage adapted to act as an abut 
ment, of dislodging mechanism comprising 
spaced-apart claw-like pointed penetrating 
wedging tools adapted to split and tear coal 
from the face of a mine vein, a frame for 
carrying said dislodging mechanism, a con 
nection between said frame and said abut 
ment confining said frame against turning 
relatively to said abutment when the latter 
is anchored, and means for operating Said 
while said frame is thus confined relative 
to said abutment. . . . . . . . 

84. In a mining machine, the combination 
with a main frame, of a supplemental frame 
connected thereto for movement along a 
mine wall while said main frame is station 
ary, spaced-apart claw-like dislodging tools 
mounted on said supplemental frame and 
movable bodily there with, the uppermost 
dislodging tool being pivoted to said Sup 
plemental frame for adjustment in elevation, 
fluid pressure mechanism for adjusting the 
position of the uppermost tool, and fluid 
pressure mechanism between said main and 
supplemental frames for operating said dis 
lodging mechanism while said main frame 
is stationary. . . 

85. In a mining machine, the combination 
with supporting framework, of dislodging 
mechanism comprising claw-like penetrat 
ing wedging tools adapted to be held in con 
tinuous engagement with the coal in its na 
tive bed akong a predetermined path of 
travel, to split the coal by Wedging action 
from the mine vein over a wide area and in 
large pieces, and means for Operating said 
dislodging mechanism including continuous 
forward feeding movement thereof while 
contacting with the mine wall as aforesaid. 

86. In a mining machine, the combination 
with a main frame, of a dislodging tool 
nounted on said frame for bodily move 
ment there with in a general horizontal direc 
tion, along the mine wall intermediate the 
floor and roof of a mine chamber, an addi 
tional dislodging tool mounted on said frame 
for movement along said mine wall at , or 
adjacent the roof of the mine chamber an 
other dislodging tool mounted on said frame 
for movement along said mine wall at or 
adjacent the floor of the mine chamber, 
means for adjusting the elevation of the dis 

lodging tools adjacent the floor and roof re 
spectively, each of said dislodging tools com 
prising a pointed Wedging member adapted 
to penetrate by rectilinear movement the 
mineral in its native bed and by Wedging 
action irip and tear the mineral from the un 
mined mas: over wide areas at the working 
face, and means for effecting the operation 
of the dislodging tools by imparting recti 
linear movements thereto to dislodge the 
face of the mine vein between the floor and 

I roof of the mine chamber. 
87. In a mining machine, the combination 

with a supporting frame, of a plurality of 
spaced-apart pointed Wedging tools mounted 
on said frame in position for distribution 
across the mine vein, means for actuating 
said tools to cause the same to rip or tear the 
mineral adjacent the tools and between the 
same, over an area extending aeross the mine 
vein, and lileans for moving the frame along 

: y the mine vein step by step. * : , ; 
tools while said abutment is anchored and 88. In a mining machine, the combination 

with a supporting frame, of dislodging mech 
anism mounted thereon in position to slice 
off a layer of coal from an upright face of 
... mine vein, automatic means for operating 
said dislodging mechanism while said frame 
remains stationary, and means for position 
ing said frame to adjust the dislodging 
mechanism to its work at the mine wall to 
secure increments of such sliced layer. 

89. In a system of mining coal, a method 
which consists in distributing a plurality of 
sharpened wedging tools entirely across the 
mine vein, distributing other tools adjacent 
the roof and the floor of the mine chamber, 
and applying a continuous forward force to 
all of said tools to cause the sharpened wedg 
ing tools to penetrate deeply the solid face of 
the mine vein and by wedging action split 
and tear the coal in large pieces adjacent the 
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tools and between the same over an area, ex 
tending entirely across the mine vein while 
the tools at the floor and at the roof trim 
off the projections. . . . . . . . . . . s 

90. A mining machine including a frame, 
spaced-apart digging tools each mounted on 
the frame in stationary position relative 
thereto for operation on an upright mine 
wall, means for adjusting the digging tools 
relatively to each other and relatively to the 
frame, and power-operated mechanism for 
{operating the digging tools to exert a dis 
lodging effect on the material of the mine 
wall while, all of such digging tools remain 
stationally relative to the frame. 

91. In a system of mining, the method of 
mining, coal from the solid face of a mine 
vein which consists in distributing a plu 
rality of sharpened wedging tools entirely 
across the mine vein each adapted to pene 
trate deeply the solid coal and by wedging 
action split and tear large pieces of coal from 
the unmined mass with a minimum produc 
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tion of fine particles of coal, distributing 
trimming tools near - the roof and the floor 
of the mine chamber, applying a continuous 
force to all of said tools to cause the 
sharpened wedging tools to dislodge the coal 
in large pieces over an area extending en 
tirely across the mine vein and cause the 
other tools to trim the floor and the roof ad 
jacent the space from which the large pieces 
of coal are thus dislodged. 
'92. In a system of mining coal, a method 

of mining coal from the solid face of a mine 
vein which consists in distributing a plu 
rality of piercing wedging tools entirely 

5 across the mine vein each adapted to pene 
trate deeply the coal in its native state and 
by wedging action split large pieces of coal 
from the unmined mass, distributing trim 
ming tools at the floor and at the roof of the 
mine chamber, applying a continuous push 30 
ing force to all of said tools to dislodge the 
coal inlarge pieces and trim off the floor and 
the roof adjacent the space from which the 
coalis dislodged. - ? ?? 

93. In a system of mining, the method 
which consists in applying a piercing force 
horizontally back of the face of an upright 
wall intermediate the floor and roof there 
of to dislodge an intermediate section and 
then applying at spaced-apart points above 
and below such intermediate section pierc 
ing forces back of the face of the wall to 
dislodge additional sections from Such mine 
wall between such floor and roof. 

2 5 
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* - 94. A mining machine including a frame, 
spaced-apart penetrating wedging tools each 
mounted on said frame in stationary posi 
tion relative thereto for operation on an up 
right mine wall, means for adjusting the said 

10 tools relatively to each other and relatively . 
to said frame, and power-operated mecha 
nism for operating the said tools while 
all of them remain stationary relative to said 
frame. . . . . . . 

95. In a mining machine, the combination 
with a movable frame, of spaced-apart pene 

4. 5 

trating wedging tools mounted on said frame 
to move therewith, means for moving said 
frame to feed said tools, and an adjustable 

iii) floor-engaging shoe to guide said frame over 
the floor during the feed of said tools. 

96. In a mining machine, the combina 
tion with a supporting frame, of a series 
of spaced-apart penetrating wedging tools 

J.5 mounted on said frame with the intermediate 
tool advanced ahead of the others to dislodge 
an intermediate section of material from the 
mine wall prior to dislodging adjacent sec 
tions, and means for operating the tools to 

60 cause the same to split large sections of 
mineral from the mine vein over a wide area. 

97. A mining machine comprising a pli 
rality of piercing wedging tools which are 
disposed in an upright series, means for 

65 Supporting a tool intermediate the floor and 
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roof in advance of the other tools in posi 
tion to dislodge an intermediate section of 
material from the mine Wall prior to the 
dislodging of sections above and below, and 
means for operating said tools by a unidirec 
tional force to move the tools continuously 
along the mine wali back from the face 
thereof to effect splitting of the material 
both above and below such tools and the dis 
lodging of such material over an area extend- i. 
ing from the floor to the roof. 

98. In a mining machine, the combination 
with coal cleavage mechanish comprising a 
plurality of spaced-apart pointed wedging 
tools adapted to enter the upright face of 
a mine vein and split large pieces of coal 
therefrom over a large area extending from 
the floor to the roof of the nine chamber, of 
means for Operating Sàid coa clea vage mech 
anism to dislodge the material from the mine 
wall as aforesaid, and spaced-apart devices 
at the floo!’ and roof of the nine chamber 
in position to trim off the surfaces at the 
floor and roof where the material has been 

5 

SO 

S 5 

dislodged. - - - 

99. In a mining machine, the combination 
with an upright series of coal splitting de 
vices adapted to penetrate the face of the 
mine vein in its native state and by werling 
action split large sections of coal for the 
unmined mass, said upright series of egal 
splitting devices including one at tie roof 
and One at the floor of the nine chamber, 
means for operating said coal splitting de 
vices, and auxiliary devices carried respec 
tively by the roof and floor coal splitting 
devices to trim off the surfaces adjacent the 
Space from which the material has been dis 
lodged. M s - . . 

100. In a mining machine, the combination 
With coal cleavage mechanism comprising 
splitting devices to dislodge coal from an 
upright mine Wall in large pieces over a 
Wide area, of means for operating said coal 
cleavage mechanism to dislodge the material 
by splitting action from Such mine wall, and 
Imechanism at the floor of a mine chamber in 
position to trim off the surface at the floor 
where the coal has been dislodged by said 
coal cleavage mechanism. 

101. In a mining machine, the combina 
tion with an upright series of coal splitting 
devices including one extending diagonally 
toward the roof and one extending diagonal 
ly toward the floor of the mine chamber, of 
means for operating said coal splitting de 
vices, and an auxiliary scraper carried by 
the floor coal splitting devices to trial the 
surface adjacent the space fron which the 
material has been dislodged along the floor. 

102. In a mining machine, the combina 
tion with supporting framework, of a plu 
rality of spaced-apart pointed coal cleavage 
devices comprising one at the roof and ar 
other at the floor, means for adjusting the 80 

5 
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I said coal clea 
to penetrate the native coal and dislodge the 

tion with a supporting frame, of coal split 
ting mechanism mounted thereon and con 

t) 

leb7,sel 

elevation of the respective floor and roof 
cleavage devices, and means for operating 

devices to cause the same 

103. In a mining machine, the combina 

ising a motor adapted to be operated by 
fluid pressure, and means for operating said 
motor to cause said coal splitting mechanism 
to move quickly to its work and thereafter 
be moved with powerful continuous forward 
pressure to effect dislodgment of the coal 

. . . . . . . . . . . . . . from the mine wall. . . . 
04. In a mining machine, the combina 

tion with a supporting frame, of a hydraulic 
roof jack for anchoring said frame between 

g the fldoor and roof of a mine chamber, a hori 
2. 

mechanism mounted on said frame, spaced 
apart conical dislodging tools arranged in 

25 
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an upright Eeries with the space in advance 
thereof free and unobstructed for operation 
by said motor mechanisian, and means for 
controlling said motor mechanism for se 
curring powerful forward pushing action on 
said dislodging tools to cause the same to 
penetrate the mineral in its native bed with 
a comparatively slow and continuous for 
ward movement to split such mineral and 
dislodge the same over an area extending 
between the 
chamber. 

105. In a mining machine, the combina 
tion with a main frame, of a supplemental 
frame mounted thereon to move relatively 
thereto, an upright series of coal splitting 
devices mounted on said supplemental frame 
and movable bodily therewith, one coal split 
ting device being at the roof, another at 
the floor and another intermediate the floor 
and roof with its forward end in advance 
of the other coal splitting devices, and means. 
for moving said supplemental frame relative 
ly to said main frame to cause the interme 
diate coal splitting device to first dislodge 
the material intermediate the floor to facili 
tate the dislodging action of the floor and 
roof splitting devices. 

106. In a mining machine, the combina 
tion with a supporting frame, of dislodging 
tools mounted thereon and adapted to pene 
trate an upright mine wall at spaced-apart 
points to tear material therefrom across the 
space between the floor and the roof of the 
mine chamber, powerful feeding mechanism 
for forcing said dislodging tools along the 
mine wall to tear the material therefrom as 
aforesaid, and an anchored pivot extraneous 

: to the mining machine and connections for 
directing said dislodging tools along an ar 

(5 

cuate mine wall. ? 1 ? 
107. In a mining machine, the combina 

tion with a supporting frame, of coal-split 

floor and roof of said mine tion with a main frame, of a hydraulic roof 
jack for anchoring the same in stationary 

motor to cause said coal-splitting mechanism 
to move quickly to its work and thereafter 

e 

ting mechanism mounted thereon and con prising a motor adapted to be operated by 
fluid pressure, and means for operating said 

30 
be automatically moved with powerful con 
tinuous forward pressure to effect dislodg 
ment of the coal from the mine wall. 

108. In a mining machine, the combina 
tion with a main frame, of a hydraulic roof s jack for very powerfully anchoring said 
main frame to hold the same stationary, a 
stipplemental frame mounted on said main 
frame for feeding movement relatively 
thereto, dislodging mechanisma rigidly con 
rected to said supplemental frame to move 
as a unit therewith and comprising widely 
spaced piercing implements for penetrating 
the coal in its native bed and by wedging 

zontally extending liquid pressure motor action rip and tear the coal from the face of 
the mine vein, the spaces between the said 
implements while rigidly commected to said 
supplemental frame being greater than the 

85 

active penetrating lengths of said imple 
ments to permit free expansion of the coal 
into such spaces and the dislodginent of 
large pieces of coal, and mechanism for ex 
erting a very powerful feeding movement to 
said supplemental frame to effect the opera 
tion of said dislodging mechanism while 
said hydraulic roof jack securely holds the 
main frame in stationary position. 

109. In a mining machine, the combina 

position, a supplemental frame mounted on 
said main frame for feeding movement rela tively thereto, dislodging mechanism rigidly 
connected to said supplemental frame for 
bodily movement as a unit and comprising 

bo 
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spread-apart claw-like penetrating fingers 
adapted to penetrate the coal in its native 
bed and rip and tear the same from the face 
of the mine vein, the spaces between said 
fingers being greater than the active pene 10 

trating lengths of said fingers to afford am 
ple spaces for expansion of large pieces of 
coal from the unmined mass, and means con 
nected between said main and supplemental 
frames for exerting powerful feeding move 
ment on said supplemental frame and said 
dislodging mechanism. ... . . . 

110. In a mining machine, the combina 
tion with a main frame, of means for hold 
ing the same in stationary position, a supple 
mental frame mounted on said main frame 
for movement relatively thereto, dislodging 
mechanism mounted on said supplemental 

| | 

(). 

frame and held stationary relative thereto 
to move bodily therewith, said dislodging 
mechanism comprising a plurality of claw 
like penetrating fingers spread-apart with 
the space between each finger and the next 
adjacent one greater than the active pene 
trating lengths of the fingers to adapt said 30 
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20 
fingers to penetrate deeply. the solid coal 
face and by wedging action rip and tear the 
coal from the unmined mass over a substan 
tial area extending along the spaces between 
said fingers, and means connected between 
said main and supplemental frames for ex 
erting a very powerful feeding movement to 
said supplemental frame to effect the opera 
tion of said dislodging mechanism while 
said main frame, is being held stationary. 

111. In a mining machine, the combina 
tion with a main frame, of a supplemental 
frame, dislodging mechanism mounted on 
said supplemental frame and comprising 

15 
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penetrating Wedging tools, fluid-pressure 
motor mechanism between said frames for 
spreading them apart and drawing them to 
gether, an abutment for the main frame, 
and means for controlling said motor mech 
anism to spread said frames, apart to effect 
the operation of said dislodging mechanism 
by rectilinear movement of said tools and to 
draw said frames together to adjust the po 
sition of said main frame and said abutment 
to a new position. . . . . - 

112. In a mining machine, the combina 
tion with a supporting frame, of dislodging 
tools mounted thereon and adapted to pene 
trate an upright mine Wali at spaced-apart 
points to tear material therefrom across the 
space between the floor and the roof of the 
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mine chamber, powerful feeding mechanism 
for forcing said dislodging tools along the 
mine Wall to tear the material therefrom as 
aforesaid, and an anchored pivot and con 
nections for directing said dislodging tools 
along an arcuate mine wall. 

113. In a system of mining coal directly 
from the solid face of a mine vein, the 
method which consists in distributing point 
ed wedging tools, one at the corner between 
the roof and the upright working face and 

35 
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another at the corner between the floor and 
the upright working face and another inter 
mediate the floor and the roof at the upright 45 
Working face, associating trimming tools . 
With said pointed Wedging tools, and apply 
ing forwardly acting forces to all of said 
tools to cause the pointed wedging tools to 
penetrate deeply the solid face of the mine 
vein and by wedging action split and tear 
the coal in large pieces adjacent the tools 

entirely across the working face of a mine 
vein while the tools associated with said 
pointed wedging tools trim of the projec 
tions. . . - ???? - ? ? 
In testimony whereof I have signed my 

name to this specification on this 13th day 
of November, A. D. 1920. 

EDMUND C. MORGAN. 
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and between the same over an area extending. 
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