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UNITED STATES

1,637,531
PATENT OFFICE.

EDMUND C..MORGAN,

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
comprmno coal splitting- mwh(unsm? and
one of the objects of my invention is the
provision of an efficient appalatus of this
5 type.

‘More paxtwulally it is the. object of the
present invention to provide splitting mech-
anism and apparatus for oper ating the said
‘to dislodge coal from a mine wall in a 10110
~wall opér: atlon ,

A further object is tho provision of hy-

dmuhg mechariism  for automaucrllly mov-

ing spllttmo tools into position for opera-
tion in a mine wall and then automatically
and move slowly applying a more powerful
action to effect the dislodgment of. nmteual
from the mine wall.

‘Other objects of the invention will Apptar ‘

lereinafter, the novel combinations and fea:
tures being set forth in the appended claims.

eleruno “to the accompanymﬂ dmw
mos— .

Ti ig. 1 is an end elevation of my impro oved
Iong wa]l mining machine;

' f‘m ) JS an dcv‘monal view oﬁ the ma-
chme,

g, 20 g a sectmn oi I‘w 2 on the hne
]ookmo i the duectlons ot ‘the
ar rows, '

Fig. 3isa rear end elcvatlona,l VleW ot the
111‘10]1111(, shown n 1"10 95 .

Tlo 4 ig a SGLUOD&I elevahon taken on
line 4——& of Fig. 6 100 {111.0 111 the ‘direction
of the arrows;

Tig. 4% is 2 sectional ekmtlon on the hne

a—iﬂ of Flo 4 looking in tho dnectmﬂ of
the arrows;

Fig. B is'a sectional elevation of Tigs. 4
and’ 6 tal\cn on lines 5—>5 1001&11’10 1n the di-
w(tmn of the arrows;

—Fl” 61 a p]an VJOW of “the machme
Shox'vnin Fig. 2: :
“Tie. 6* is a sectional ele\"mon on the lme

“~——6"’L of Flo -6 1001{1110 m the dn‘ec{lon of

the arr OWS;

Fig. Tis a plan view partly in qectlon of

thn ])neumatlc connections for: the mining
machine ‘ShOWIl in Figs. 2 and 4;

Fig. 81s a se('tmn‘ll e]ev ation L 1ken longi-
Luqully through the multlple valve struc-
ture sho\\ n at the lower eentral portlon of
T]o )

7

on hne 9—9 lookmo in the. dnechon of the
ary om

'T]()

Fig. 10 is a plan view of the structure
sLown in Fig. 83

o Figr 11 isca secllona] view tdken on line
1—11 of Tig. 8 loohmo in the dn'ectlon of
the arrows

Fig. 12 1s an’ elevahon(d view of mecha-
nism 101 guiding the machire shown in Fig.

2 along an arc lmvmﬂ a comparatively lond
radins;

Fig. 18 isa plan view of the stluctme
shown in Fig. 12; :

Fig. 14 1s an enlaloed view showmd in
d(,iclll the hydraulic pump mechanism ‘ld‘lpt-
ed for use at the upper and lower ends of
the hydraunlic motors shown in Fig. 4;-

Tig. 15 is a diagrammatic: illustration oi

tho pipe-connections ‘between the multiple:

valve: structure shown in Fig. 8. and the
livdraulic pumps Hlustrated in’ I‘w 4 at
the central portion thereof;

Fig. 16 is a diagr -ammatic illustration of

the connections between the valve structure

shown at the central portion of Fig. 3 and
tue hydraulic. pumps shown at the right-
wand portlon of Fig. 4;
“Fig. 17 is a SLCUO]Ml clevation of an en-

‘l‘ugemult of “one of the hydraulic motors
shown ‘in Fig.

4 to show the details of the
controlling’ mechmu@m, '

Fig. 18 is a sectional view to show the
details of the valve structure shown at the
central portion of Fig. 3 for controlling the

‘mechanism operated by the pumps illust rat-

ed qt the right-hand portion of Fig. 4;
Fig. 19 is a plan view of the Qtl'uctur
shown in Fig. 183
Fig. 20 is an dethlon partly in section

of an electrically operated pump which may .

be" substituted for the tool hydraulically

,}Lm{ed pumps shown at xhe L(,llthll por-
tion of Tigi 4

Fig: 21 s a sectional elevational view of
20 on Hne 2191 looknm in the di-
n .of the arrows:

29 1g°a dmor mlmfmc view ﬂlustl'lt-
ing the ar mnoemont ‘of the pipe and connec-.
tions for the electrically opnmted pump
dlown in Fig. 20;

1410 28 18 ‘an enldwed <9c11011a1 eleva-
tion of the details of the hydraulic pump

lect'.
{ 1 n

“inechanism adapted to be used in the strue-
., \,tu}.es‘sho‘vl “inFigs. 20 and 215
Fig. 9is a a sectional view of Fig. 8 taken

and ,

Fig. 24 is a-sectional elevation adapted to
be vsed in"connection with the eleﬂtllc‘lllv
operated pump to control the valves in ‘the

60"
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E-B

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

)
po7

iy
w

19

~
=1

moved into position for operation as here-
inafter described. , : ‘
The main frame 50 is adapted fo rest

on the mine floor and move over the same-

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 extension 53.one
arm 54 of which is adapted te rest on the

“floor and the other arm 55 extends upward-

ly and has pivoted thereto at 56 a voof 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 mme
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 -
shaped support 53, as shown in Figs. 2 and
6. At the lower forward end of the supple-
mental frame is a diagenal projection 62

~adapted to have secured thereto a conical

35

40

45

50

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 holders
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 & :

Pivotally 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

58

60

68

position in front of the arm 55, as shown In
Tig. 6. This auxiliary frame 70 has a sub-
g- ] y e . g
stantially flat top and is provided at its
forward end at the mine wall with a tool

holder 71 which is adapted to receive the -

conical splitting tool 66. An arcuate exten-

“sion 72 extends into an arcuate guiding re-

cess 78, 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-

cess 73 in which it fits and along which

said extension 72 is adapted to slide in up-
right directions. = The depending guiding

1,637,531

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 7

digging tools 75 similar to those shown at

68:- The upper series of digging tools 75 is

q

adapted to. scrape along the roof of the
mine chamber, while the lower series 68 is
adapted to scrape along the floor of the
mine chamber over aveas equal to the width
of the mining machine, as shown in Figs. 1
and 6, while the vertical series of spaced-
apart large 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. Tt 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 Iigs. 1 and 6. It will thus be seen that
during - the operation of the machine and
while the tools 75 and 68 are scraping along
the roof and floor of the mine chamber the
dislodged pieces of coul will be deflected
awey from the mine wall by the upright
inchned 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 securved thereto, as by being made inte-
gral therewith as shown in Fig. 5, is a cylin-
der 79 in which is movablea piston 80 hav-
ing a piston rod 81 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 78, 80, 81, may be ‘oper-
ated to move the frame 50 forward to a new
position, while the supplemental and auxil-

“1ary frames 60 and 70 remain stationary.

Then the frame 50 may agdin be anchored
and the splitting tools moved forward with
considerable power to perform another dis-
ledging operation at tlie 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 69; as -shown in
Fig 4. Such eylinder 83 may be immediately
below the-forward end of the Iarge longitu-
dinal cylinder 79 of the main hydraulic
motor. The pluhger 82 may be moved to-

ward the mine wall a predetermined distance

85

90
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and held in positioh to-act as a guide when
the ' main hydraulic motor moves the upright

- “series of splitting tools along the mine wall.

10

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 87.
~end 88 of the latter is adapted to rest on the

The Jower

floor ‘of the anine chamber. As: shownin

Fig. 6, the cylinder 87 extends through- an

elliptical opening 89 in the supplemental
frame 60 so that the cylinder 87 may have a

Aforward and backward movement relatively

to the supplemental frame 60, but the cylin-

~der 87 is not connected to the frame 60 di-

rectly. )
By referring to Fig. 4 it will be seen-that

~the operation of the hydraulic motor com-

_splitting tool 63 along the floor.

prising the cylinder 87 .adjusts the elevation:

of the auxiliary frame 70 on its pivot 69.s0
asto vary the height of the splitting tool 66.
However, the lower end 88 of the .cylinder

87 is adapled to vest on the floor of the mine

chamber for the purpose of accomplishing
the additional function of guiding the lower
This funce-
tion is effected by providing a locking

~hydraulic motor 90 pivoted at its lower end

<30

40

at 91 to the intervior of the frame 60 and

at its upper end at 92 to the underside of.
the auxihary frame 70, as shown in Fig. 4.

A piston rod 93 extends to a piston 94 and
control parts 22 and 23 arve provided at the
ends of the cylinder 90 go-that the apper-

‘most tool 66 may be tegulated in its distance

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

=
bt

60

frames by ieans of the motor 87 will cause
the shoe 88'to guide the lowermost splitting
tool 63 along the floor 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 recelve 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-

ting tool 66 along approximately horizontal
planes because the motor 90 is'relied upon to
lock the frames 60 and 70 together during

the operation of the machine.

After the mining machine hag been moved

“into position adjacent the mine wall and the

disledging mechanism along the mine wall

and then exert a slower an’g 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

frame 50 at the cylinder 79, as shown in Fig.

5. In the cylinder 97 is located a piston 98,

and 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 therewith are

‘plungers 101 and 102, and secured tothe
~upper and lower sides of the piston 100 so
- as to. move therewith are plungers 103 and

104. The plungers 101 and 102 are of larger
cross-section than the plungers 108 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 plungers 108 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-

8

‘roof jacks 51 and 57 have been operated to .
-anchor the main frame 50 it is desirable to
ceffect the quick forward movement of the

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

100

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-

105

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

therewith. - Therefore, the supply pipe 105

1s 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
preumatic 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 83 to the pipe 82 to the motor 99.- The
pneumatically * operated valye “mechanism

110

125

comprising a housing 34 having therein a

‘spring 111 exerting its pressure on the valve -
112 so-as to- close communication - between

130
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the pipe:110 :an,d the chamber 83 while the

b

10

v

-motor 97 is operated. - The under side of the

valve 112-is provided with a- plunger 113
wwhich extends into the cylinder 114 and the
pressure pipe 25 leads to this-cylinder 114
#rom the hydraulic pumps which are oper-
ated by the plungers 101 and 102. There-
fore, when the pressure exerted by the plung-
ers 101 and 102 reaches the predetermined
amount where the effect is to stop further
movement ‘of the piston: 98, the pressure
through “the -pipe 25 on the bottom of the
plunger. 118 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
99 ‘and-start: the piston 101 moving up and

~ down to operate the smaller plungers 103

o
on

50

ot
P

GO

‘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 T have i
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 ave located
above and below the piston 98. These pneu-
matically operated pumps are entirely auto-
matic in their operation. S

By referring.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-

munication from the supply pipe 80. At

the same time the .check valve 1iT 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
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 25.7 In the same raanner
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
o0 . 2] ety b P
plungers are moved toward the ends of the

cylinders the valves at the pipes 30 will be

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.

7, is opened. there-will be -a supply of air
pressure directly to the motor 79 through the
pipe 81, 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-
ated by the piston 98 meet with sufficient re-
‘sistance to §top the movement of the pister
98 will the pressure in the pipe 25 of Fig. 7
be. sufficient to open the valve 112 and let a

supply of air pressure through the pipe 32
~ " valves 122 and 132 to their lower positions.

to the motor 99 to operate the latter.

17 in an enlarged sectional elevation.

Hustrated in deétail one

cylinder 137 through the passageway 145

“the passageway 145 -and port 148 to

1,627,531

The details of the mochanism  for con-
trolling the operation of the pneumatically
operated duplex pumps are shown in Fig.
The
alr pressure supply pipe 31 is conngcted fo ©
a passageway 119 in the housing 96. O

e
)

branch of this passageway 119 extends into
¢ B

the cylinder 120 and the left-hand. branc
extends to the chamber121 which is adapted
to communicate with ports in the vertical 5
tappet valve 122.  Tu the position of thiz
valve shown in Fig. 17 the port 123 estab-
lishes communication befween the supply
pipe 31 through the passa 1924 to tho
cylinder 120 to the right eylindrical v
slidable valve 125 When the Iz he
moved to the left, as shown in Fig. 1
port 126 establishes communication between
the supply pipe 81 to the cylinder 97
throush the passageway 127 above the pi-
ton 98.  When the ve 122 occupies the
position shown in Fig. 17 its upper povt
198 connects the passageways 129 and 130
so that the left-hand end of the cylinder
120 will be conneectcd to exhaust and permin
free movement of the valve 125 to the lefi,
The valve 122 is connected by means of
the red 131 to the lower tappet valve 152,
Therefere, when the piston 98 strikes the
tappet 133 to move the valve 122 to its upper **
position shown in Fig. 17 the tappet valve
182 will be moved upwardly so that ifs

3
s

!

2

tappet 134 will be extended into the eyi-

inder 97 in position to be struck by the pis-

ton 98 when the latter moves down toward 320
the limit" of its down stroke: 530 0
way 135 in the housing 98 connect
ply pipe 81 to. the lower passag
the latter being provided with o
extending to the cylinder 137 an
another branch extending to the chamber
138.  When the tappet valves are up com-
munication is establiched betsveen the- sup-
ply pipe 31 and the left-hand
cylinder 137 throuch the port
passageway 140. Therefore, the
valve 141 will be moved ftowavd
This movement is permicted
port 142 in the valve 132 establis
nication betiveen the vight-hand end of ¢

< the

ATy
i

110

to the exhaust port 144. Whan the cvlin-
drical valve 141 is moved to its ri
position, as shown in-Fig. 17. the cviinder
97 below the piston 98 is connected throunh

exhaust port 147. The piston 93 will th:
fore be free-to move.downwardly by ren
of the pressure exerted-on fop of the same
from the supply pipe 31 through the pas-
sageways- 119, 126 and 127.

"~ When the piston 98 approgaches the limit
of its downward stroke the tappet 134 is
struck by the piston fo move: both of the

125
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When this occurs the port 128 connec’cs the‘

chamber 121 to the passageway 129 and

therefore pressure mll he oxerted from the

supply p'po 31 to the left-hand end 04 the
valve 125. A L the same tm)e the
end of le valve 195 will he conne
the exhaust port | 130 through the p
way 124 and the port 123 ‘n the valve
Upon the valve 19 bei noved  towvard
the right the (")ﬂ‘le("';(ﬁ‘ hetween the mpp‘\
’pipe’ 31 and the cylinder 97 will be cut off

and the exhanst port 148 will be connected:

to the space above the piston 98 through the
pasdageway 127 and port 126. Th
98 will then be free to be moved upwardly
by air pressure exerted on the under side
thereof.” The flow of air pressurc to move

the piston 98 upwardly is QPLHI‘“d by the
~downward

movement of. the I\W 1392.

When such - downward mmemcm talkes
place the supply pipe 31 will be connected
through the chamber 138, port 142 and pas-
sageway 143 to the ualﬂ hand end ‘of the
cylinder 187. At the same time the loft-

5 hand end of the LVh‘(ldel 187 will he con-

naected to the exhanst port 144 through the
passageway 140, port 139 “and passageway
149.  The valve 141 will then b2 firee to
move toward the left, cutting off communi-
cation hetween the cvlmder 97 and the ex-
haust port 147 and establishing communica-

tion between the passageway. 136, port 11(»

and passageway 145 to the under side of
the. piston-98..
(11]1‘%111 shown in Fig. 1T is entirely auto-
matic and it should be nnﬂm'&i ool Hmt ench
of the four pistons shown in Iig. 4 for

operating the pumps is contr olled by mech— 2

amem similar to that shown in Fig 1T
The veay set of pneunmh(*all operaterd
pumps is for the purpose of operating the
various anchm ng devices, w hile the forward
set is for the purpose of operating the main
hydraulic motor 79 to. secure opevahon of
the conl Sph(tum mechanism,
of pneumatically opetated pumps (‘mm)mes
a housing 150 mounted on the main.frame
50. Therefore, a separate air pressure sup-
ply pipe 151 may be used for leadine air

pressure to the pipe. 152 and thence to the

branch pipes 153 and 154.. Since the pumps

are mounted on the man frame 59 no fele-
S"Oplnf’ extension, such ns that ahown in
Fig. 7, is necessary for <3upnh‘1nrr air: pres-
sure to the rear set of pneumatic motors.

tw'*lv small cylinder 155 s a piston 156,
whi le in -the comparatively hroe (‘thd()l
157 is'a piston 158. The m@ton 156 15 pro-

~vided with an upwardly extending plunger

159 ‘and a downwardly extending plunﬂeL
160 of cross-sections larger than ‘the cross-
sections of the plungers 161 and 162 which

exteud above and below the pston 158. Tae;f

e piston.

The opomhon of -the. mech-

The rear sef -

B

‘plungels 159, 160 161 and 162 constltuteyv
respectively parts of the hydraulic pumps

163, 164, 165 and 166 each of which is pro-
vided W1t11 check valves similar to those
shown in Fig. 14, the check valves at the
pipes 35 of These pumps opening toward
the right, and me che« k valves at the pipes
36 L(ﬂno avranged to cloge when the plunger

s moved toward the ends of the cylinders.

'Whnn the valve 167 in the supply pipe

151 is opened air pressure is Immediately -

led through the pipes 153 and 154 to both
motors 155 and 157 and both may imme-
diately operate to effect the operation of the
hydranlic pumps to exert pressure in the

70

86

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
plangers 159 and 160 and the smaller plston

156 will operate to quickly move the various.

plungers of the hydraulic jacks and guiding
devices into positions where they meet with

87

revistance and the back pressure will cause

the piston 156 to stop, but the piston 158 is

designed to continue the operation of the.

plungers 161 and 162 to exert sufficient hy-
dranlic pressure to firmly anchor the main
frame into the desired posmon 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 therewith so that

‘piping counections may be secured so as to

be movable for carrying hydraulic presiures

hetween the punips-and the various hydran-

It will thus be
and 99, together

lically operated devices.
seen -that the motors 97

with the hydraulic pumps operated ther eby,

are mounted on the supplemental frame 60,
and since ‘the valve mechanism 168 1is also
mounted on the frame 60 rigid piping con-
nections suitable for hydr aulic pregsure, may
be nsed, as illustrated diagonally in Fig. 15.

I pIGLC‘“ to have one point of control of
all of the valves on the machine and 1T
therefore provide the operating handles at

- the rear of the main frame; as shown in Fig..
3.

Since the valve mechanism 168 moves
forward with the frame 60 while the frame
50 remains stationary, I provide long tubes
connected. to the operating h‘mdles, such
tubes comprising sockets angular in cross-
section to fit extensions from the valves.

» For instance, the tube 27 is provided with a
- Referring to the right- hwd por hon of +
Fig. 4 it will be seen that in the compara:

socket having a gquared 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-
muma forward movement of the supple-
mental frame 60 relatively to the main
frame 50 while maintaining opemtmo con-
nestion between the handle 277 and the valve
169 shown in Fig. 9. EKach of the other
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“the valve 170'is
Bits Pczt 179 will permit the water to flow

96 the weight of the

6;

valves 170, 171, 179
the stem 173 are also provided with exten-
sions squared in cress-section- to fit into
tubular sockets connected r espectively to the
handles 174, 297, 175 and 176, as shown: in
Tig. 3. ' :
“ hen the valve 169 is operated 1o the
position shown in Fig. 8 comxmmmhon
may be established from the supply: pr
to the pipe 16 and the latter may be "ow
nected to the cylinder 95, as shown in Fig.
4. It should
pipe 25 of Fm 8 is connected in multiple
with the pipes 25 of the hydraulic pumps
shown sat the central Pcrhcn of Tig. 4,
When the yalve 169 is moved to the nomhon
shown in Fig. ‘8 and pressure exerted
through the pipe 16 on the bottom of the
phmom* 98 in the cylinder 95, the pmrger
96 will be 1710"ed upwardly, and when in
proper guiding position the valre 169 may
be moved to neu’md pC‘SltTO‘l to cut off the
supply -of the Watef to and from-the pipe
16. When it is desired to lTower the Ulm. er
Iatter 1s relied upon 1o
force the- hqu‘d out c¢f the. cylinder 95

througa the pipe 18 into the pipe 26 th\ n.

in Fig. 8. When the valve 169 is mow to
the pcsﬁmon where the port i77 establishes
commnmcatlon with the pipe 26 E‘le water
will flow out of the cylinder 95 througl the
pipe 16. into the pipe-26. r‘he same valve
169 provided with ports 177 and 178 as
shown in Figs. 8 and 9, is therefore sufficient
to control the oper ailoq of the roof g %Lhdmﬁ
mechanism comprising. the cy 1111'1(31 95 and
the plunger 96.

In a similar manner the valve 170 may
op(,mto.l to con{kol the wall guide compris-
ing the cylinder 83 and plu.‘gex 82.  When
in the position

from the pipe 17 into ’rLe veturn pipe 26,

“shows the v ‘”ve 163 h \*ma ‘,30&3 5
-the poits

[
<t

60

65

and when the valye 170 is turned to neutral
position the plunger 82 may be locked in

adjusted * guiding position.. In order
thrust out the l] unger 82 to the desived
position the valve 170 should he wmﬂal 50

that the port -QOt hereln
miinica tlon hetwe:
7.

\'111 esta
en the wp“ 25 and the 1

in

the valve 170. It <l
be noted that the section line 881
along the supp“\* passages 25 and partly
alon0 the return nassages 26,

WVhe*e it is necessary. to ccmmvnma*e to
a cylinder ofa h\ dmuhc mot 01 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
stich'a \'&h’ e are shown in Fig 11, the lattei
being a sectional view on hﬂe 1111 of Fig.

8 looking in the direction o the horizontal

and that connected to’

be understood that the s p'x'

be’

shown in 7‘”10 :

Do
'_[he mmmm in v'lnch tn 5 1s done can

- out of the cylinder 87 :

1,837,53

arrows.  When the valve 171 s in the posi-
tion shown in Fig. 8 communication is-estah-
ished between the supply passage 25 through
the port 181 to the pipe 18 which leads to
the byhudel 79 at the laft-hand end thereof.
as shown in Hig. 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 “’111 connect the passage 25 with the pipe
18 the UO‘
the pipe 19 and the return passage 26. The
pipe 19 is connected to the right- hfmd end of
the cylinder 79, as indica ted in Fig. 6.
Therefore, the water at the right of th° piz-
ton 80 may be exhausted unmwh the pipe 19
when pressure is exerted throuoh the pipe
18 on the left-hand side of the plston 80 to
effect forward movement of the coal split-
ting 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 bhould
benoted that the section line 10—10 of Fig.
10-is along diffevent 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 js through the port 181, whereas the
cection-of the wvalve 171 to the right of the
center line 183 is thlough the 1401t 182.
There is an additional port 184 for connect-
ing the pipe 18 to the exhaust passage 26
when the valve 171 is turned into position
for comnecting' the supply passage 25 to the
pipe 19.
of the valve 172 because when the port 181
connects the supply passage 25 to the right-

‘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 mll be
zerted through the port 181 to the pipe 19
fmcl thence to the cylinder 79 at-the right

“of the piston 80 to move the 1atter to the

left when the roof jacks 51 and 57 are in ve-
le‘v;nd position, and during such movement
the: water at the left of the mston 80 will
flow through the pipe 18 and the pmt 184
into the passage 26, as represented by the
dotted arrows m I‘lo 8.
. The onelmlon of tne valve 172 controls the
fiow of the flnid prezsure meditim into and
above and below the
picton 86. It is ex‘me"lt that by turning the
valve 172 to neutral position the piston 86
may  be locked in ‘“id]UQted posmop in the
cvlinder 87 so that the supplemental frame
60 and the auxiliary frame 70 -will be ad-
justed in elevation by reason of the shoe 88
vesting on the flocr of the mine chamber.
~The valve 173 is similar to the valve 171
and 172 apd in the same manner controls
the flow of fluid pressure into and out of the
cylinder 90. By moving the valve 173 to

182 will be Lonnected between

This ie illustrated by the posmom
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neu‘t 11 posxtlon the plston 94 may be locked
it the cylinder 90 so that the supplemental

frame 60 and auxiliary frame 70" will be
“Such a neutral

vigidly connected together.:
posmon may be ¢ffected by moving the valve

1 a’ clockwice direction a small anwle from:

the position shown by the valve 172 in Fig.
8, communication then being closed betieen
the pipes le ading to the hychauhc cylinder

and also hetween either of said pipes and .
either the supply pipe 25 ov the return pipe

26. . Instead .ot relying on the valve 173 be-
ing moved to neutral position the locking of
tho piston in the cylinder 90 may be effected
25 and 226, respectively; oper

In a suitable position below the main hy-
draulic eylinder a water reservoir 185 may
be provided, the filling opening being closed
by the screw 186. As indicated at 30 (Fig.

5). the watcr in the reservoir 185 is con-
‘ stantly in communication w 1Lh the pipes 30

shown in"Fig. 4 connected to the hydraulic

pumps’ ubo*\'e and below the pistons 98 and,

100. The reservoir being connected by means
of the pipe 30 to'the various pumips in mul-
tiple simply maintains sufficient fluid pres-

sure mediwm for circulation through the sup-

plv plpes 25, the various valves in the valve
structure 168 and the pipes and the mototrs

connected thereto, the return passage being:

into the pipe 26. of course, the water reser-
voir 185 should be of sufficient capacity to

enable the various motor cylinders to be
h*motor ('yhndels meludnl(f those

il 1(“1 4
desu_fmte\l 95,783, 79, 87 and: 90.

By referring to Bw 15 dmomnnnancdlly :

illustrating the pipe connections it will be

ceen 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. Tach of the branch pipes dekmnated 30
in Fig. 15 is connected to the plpes 00 shown
in 'FiO‘. 4. Also, each of the branch pipes 25
shown in Ifig. 15 is connected to the corre-
""There-is -also
an end plpe connection designated 25 which
leads to the pipe d(‘swmted 25 in Fig. 7:
Thelefore, taking Fig: 15 in connection with

system for the hydraulic pumping mecha-
msm may be readily traced, including the
flow of the fluid pressure medmm into and
out of the fluid pressure motors 95 83, 79,
87 and 90.

Fig. 16" illustrates dmommmqtlcally the

and the return pme 306, as well a8 the various
connsitions to the hydranlic motors mount-
ed ‘on the main frame 50 at the right-hand

the various conn ections designated 35 in
Fig 4 and their relation to the valve struc-
‘ ) Wh‘(h 18 1ocated at the rear of the
ne, as show n i FlD‘ 3. Thls valve

stricture s shown in detall in Figs.

: BHY

3T to the return’ passage 36..
mzaner the valve 191 may be operated to.

igs. 4, 5,7 L.nd 8 the complete c1rculat1ncr,

between the reservoir 187

Fig. 16 ‘also 1llustrates»

and 19. -

When the pneumatically opemted h}-
draulic pumps draw the water from the res-
ervoir 187 through the four pipe connections
the fluid is directed under pressure thxowh
the four pipes designated 35 and thence into
the supply passage of the valve structure.
For instance,
18 is in the posmon shown in this view its

-port 190 will establish .communication be-

tween the supply pressure pipe 35 and the

p}_pe 37 which leads to the hydraulic jack

The plunger 58 may then be moved to
the dotted I1ne position indicated at 59 in

-Fig. 2 to anchor the T-shaped extension 55
of the main - trame between the floor and
-Toof of ‘the mine chamber.
‘may be- releagéd by moving the valve 189

This roof jack

so that the port 1927 will connect the pipe

(()nnef*t its port 192 between the supply pipe

5 and the pipe.38 and thereby effect the op-

omtvon of the plunger 193 which is in po-

_sition to act as a guide for the rear portion

of the main Jrame 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
86 so that the plunger 193 1hay be moved
to-the initial position shown in Fig. 3.

By oper ating the valve 195 the ﬂnw of the
pressure ‘medium through the pipe 39 may

De controlled to control the roof jack 51.

In Pig. 12-1 have illustrated a roof jack
196 to the lower end of which is pivoted
an elongated directing arm 197, to' the outer
end of which is pwoted 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 F Tig. 2 and
an additional bracket 200 may be Cecmed to
the lower rear portion of the main frame

-50. A link 201 1s pivotally connected at 202

to the bracket 200 at oné end, and the other
end is pivotally connected at 203 to the arm'
197 iitermediate the ends thereof. - By means
of this anchored pivet and radial arm mech-

~anism the mining machine shown in Fig. 2

may be directed along an arcuate path of -
travel on a compqratlvely long radius.
In Figs: 20 to 24, inclusive, I have illus-

~ trated electncally operated mechanism for

seciring hydraulic pressure-to operate the
various hYdI aulic motors shown on the min-

ing ‘mdchine illustrated in Figs. 1 to 6, in-

cluslve The electrically operated mecha-
nism shown in Figs. 20 and 21 may be sub-
stituted for the pnnumatlcally operated mech-
anism shown in Fig. 4. For instance, the
housmg 2929 of Fu;z 4, together with ‘the
mechanism carried therebv, mw be removed
from the supplemental frame 60 and re-

Hlustrated dla(rmmmatleally in Fig. 16,

when the valve: 189 o’[ Fig.

'In the same
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24

housing 96" shown in Figs.

Mounted in the housing is an -electric mo-
tor-at 204 provided with a shaft 205 having

w-a worm: 206 at the outer end thereof in po-

sition” to mesh with the worm wheel 207.
The worm wheel 207 is journaled in bear-.
ings 208 and the outer ends of the shaft 209
which carries the worm wheel 207 are pro-.

= vided with eccentrics 210 operating eccen-

tric straps:211 eonnected by links 212 to the
upper ends of plungers 213 and: 214.. The
upper ends of the plungers 213 and 214 are.
pivotally connected to the eccentrically oper-

o ated links 212 so that the plungers will have .

vertical movements in thelr respective eylin- -
ders-215-and 216.

In Fig. 23 T have illustrated the valve
mechanism - which ~shonld “be used at the
lower -ends ~of the. cylinders 215 and 216.
When' the plunger 213 descends the check
valve 223 is:closed and the check valye 224

is opened. When the plunger 213 reciprc-. -

cates -the hydraulic. pump will -operate-to

¢5 draw the water from the pipe 80 and force

- it intothe pressure pipe 25 in the same man-

S

ner that the pipe 24 of Fig. 4 operates to

draw swater irom the pipe 30-and force it

into the supply pressure pipe 25. ,
It will also be-seen that Fig. 21 shows the

lower right-hand hydraulic motor provided

- with a plunger - having a larger cross-sec-

A

o

60

* pump plungers 213 and 214 are first operated. -

66

tional area than the plunger 213. This dif-
ference in area corresponds to the difference
in avea of the plungers 160 and: 162 of Fig. 4.

While in connection with the pneumati-

«cally operated hydraulic pumps I have pro-

vided the mechanism shown at the left-hand -
portion of Fig: 7 to effect successive opera-

i tion. of the motors. 97 and 99, T have also

illustrated a modification in connection with
the electrically operated pump by providing
the automatically operated valve mechanism
shown in Fig. 24. ' As shown in Fig. 22, the

45 pipes extending from the left sides of the

cylinders 215 and 216 lead to the pressure
supply for the various hydraulic motors to
be operated.- At 217 I have provided a fluid.
pressure operated valve-device illustrated in
detail in Fig. 24. This device comprises a

“hydraulic cylinder-218 which is connected to

the - pressure supply pipes 25. When . the

by the electric motor 204 there is'a free pas-
sage from the pipe 30 through the valve de--
vice 217 to the pipe 219 which. is connected
to the cylinder 216. Both pumps are there-
fore operated initiallyto supply the pipes 25
with fluid pressure so that .the various hy-

draulic- mofors may’ be moved quickly to the

“ desired.  positions. -After such hydraulic
. motors ‘meet " with resistance - so that moie"

65

~power:is required -to operate them the pres-

sure in the pipes 25 will be increased until

~ the plunger 220 shown in Fig. 4 will be

11,637,531

moved down to close the valve 221 against
the action of the spring 222, whereupon com-
munication - between the pipe 30 and . the
pipe 219 will be cut off and subsequent oper-
ation will be effected by the motor 215 with
its smaller plunger, the motor 216 becoming
inactive to produce any further pressure in
the pressure pipes 25.. The hydraulic mo-
tors will then be operated more slowly but
more powerfully as the electric motor 204

continues to operate the hydraulic pump 215.

having the smaller. plunger 213. When the
pressure in the hydraulic motors is relieved
the spring 222 will automatically move the
valve 221 to initial pesition. In the same
manner when the pressure in the pipe 25 of
Wig. 7 is sufficiently relieved the spring 111

will automatically close the valve 112.

Obvionsly those skilled in-the ‘art: may
make various changes in the details and ar-
rangements of parts without departing from
the spirit and scope of my invention as de-
fined by the claims hereto appended and I
wish therefore not to-be restricted to the pre-
cise construction herein disclosed: .

What I claim and desire to have secured
by Letters Patent of the United States is:

1. Tn a mining machine, the combination
with a main frame, of means for anchoring
the rear portion and the forward portion of
suid frame .rigidly between the floor and
roof of a2 mine chamber, mechanism for fore-
ing a cleavage in a coal vein, means for sup-
porting such cleavage mechanism with an en-
tirely free and unobstructed space in-ad-
vance thereof and for movement along said
frame ‘while the latter remains rigidly an-
chored, and means connected to the rear of
said cleavage mechanism for operating the

‘same.

. 2.-In a mining machine, the combination
with a main -frame, of means for anchoring

~both the rear portion and the forward por-

tion thereof, a supplemental frame guided on
said main frame for. rectilinear movement

along -the same, coal cleavage mechanism

mounted--on said. supplemental frame with
the space in advance of said cleavage mecha-
nism entirely free and unobstructed, and
means connected . between said frames for
operating said coal cleavage mechanism by
moving said supplemental frame along said
main {rame ‘while the latter remains an-
chored at 1ts forward portion as well as at
its rear portion ‘and while the space in ad-
vance of said cleavage mechanism remains

free and unobstructed.

3. In a mining machine, the combination
with a main frame having a Tear section
adapted to be located adjacent a mine wall

and a forwardly extending section adapted.

to be spaced from the mine wall, of anchor-
ing mechanism for said-rear section, addi-
tional anchoring mechanism for the said for-
ward section, a supplemental frame, coal

3
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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 amain 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

5. 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
with a main frame, of . means for anchoring

* the same between the floor and the roof ofa-
“mine chamber, a supplemental frame mount- .
ed on said maln frame for movement rela- .

tively thereto, coal cleavage mechanism cat-
ried by said supplemental frame for bodily
movement therewith 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 supplemsntal frame

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 therewith, means for mov-
ing said. supplemental frame relatively to
satd 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 roof of the mine
chamber, and a plurality of adjustable guid-

ing devices mounted on said supplemental

frame in spaced-apart positions to confine
the said coal cleavage mechamsm along a
predetermined path of travel during opera-
tion. PALL DL AR IRATE ,
7.
with a main frame, of a supplemental frame,
coal cleavage mechanism comprising a pla-

rality of: spaced-apart digging and wedging
tools adapted to riprand 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 suvplemental frame

~ to effect: the. operation of: said coal cleav-

“vices
~adapted to engage the floor, roof and wall of %

In a mining machine, the combination

age mechanism, and a,  wall guiding

mechanism. mounted on. said. supplemental
frame to move bodily therewith. and with
said cleavage mechanism, said guiding mech-

‘anism comprising a plunger adjustable into

position to engage the upright mine wall and
slide along the same during the operation of

‘gaid cleavage mechanism. E
8. A mining machine comprising ‘a sta-.

tionary frame and a movable frame, dis-

-3

70

75

lodging mechanism mounted on said mov-

able frame to move therewith, means for
moving the latter frame rectilinearly to op-
erate the ~dislodging mechanism  along
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
“said dislodging mechanism.

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 therewith in 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 velatively

to said main. frame, an adjustable mecha-
nism 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 a main
frame adapted to be held stationary, .a sup-
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-
comprising respectively — plungers

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

11. A mining machine = comprising a
frame, spaced-apart coal cleavage devices
carried by sald frame,

means for adjusting the spacing of said de-

vices, and means for operating said coal -

cleavage devices.

' 12.'A mining machine comprising

frame, coal cleavage devices carried by said
frame, power-operated means for adjusting
the spacing between said devices, power-op-

“erated mechanism for adjusting the elevation

of said devices, and means for operating said

< coal cleavage devices. -
18.- A mining machine comprising upper -

and lower ‘spaced-apart cleavage devices,

‘means- for adjusting the spacing between
130

said devices, said adjusting means' compris-

“ing a fluid pressure motor having a cylinder

power-operated, %
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-mental frame.

_penctrating wedging

and a piston therein, and an additional fluid
pressure motor for adjusting the elevation of
said cleavage devices. : -

14, A mining machine comprising a main

frame, means for anchoring the frame in a
mine. chamber - between . the floor and roof
thereot, a supplemental frame; a fluid pres-
sure motor having a cylinder on said supple-
niental frame and a piston rod pivotally
connected to said main frame, an anxiliary
frame - pivotally connected to said supple-
imental Arame and adapted to extend along
the root of the mine 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 pesition to move it the plane of the flocr
of the mine chamber, a fluid pressure motor
connected  between’ said supplemental and
auxiliary frames to adjust-thie space between
said coal splitting devices and thereby ad-
just the elevation of the roof splitting device,

b
H
i

~and an additional fluid pressure device he-

tween the floor and said zuxiliavy frame to
adjust. the elevation of both -of said devices
particularly the floor splitting device.

15. A mining machine ¢omprising a main
frame; a supplemental: frame pivotally con-
nected: thereto, a cleavage device carried by
said supplemental frame, an awxiliary frame,
a cleavage device carvied by said auxiliary
frame, a fluid pressure motor for adjusting
the space between said cleavage devices. and
an additional fluid pressure motor connedted
to said auxiliary frame to swing the f1
on its pivotal connection with siid sap

]
=

3
]
[

16, In a mining machine, the combination
with supporting framework, of dislodging
mechanism comprising means for penefrat-
ing the mine vein and by wedging action
split large portions of the mineral from the
vein, means for moving the dislodging mech-
anism quickly to its work, and means: for
operating the disledging mechanism after
reaching its work by moving the same rec-
tilinearly and more powerfully to effect such
dislodgement of the mineral fromn its native
bed. sl
17. In a mining machine, the combin:
with supporting framework, of disloc
mechanism mounted thereon and compri

1 tools dadanted to act on
the mineral in its native bed and split large
portions therefrom. apparatus for moving
said dislodging mechenism rapidly inte en-
gagement with the mins vein in readines
dizslodge the material theref and nieans
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 dislodoe mate-
rial therefrom-by splitting and wedging ‘ac-
tiong, - T SR

i,

1,837,531

18. In a mining machine, the combination

" with supporting frame-work, of coal cleavage
mechanism mounted thereon, fluid pressure

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 powertful movement
of said coal cleavage mechanism into the
coal vein to dislodge the coal therefrom.
19. In a mining machine, the combination
with & main frame, of means for anchoring
stid main frame in a miine chamber, a sup-
plemental frame, coal cleavage mechanism
carried by eaid supplemental frame and
movable bodily therewith, a hydraulic mo-
tor connected between said main and supple-
mental frames for moving the supplementsal
freme. relatively to the main frame to oper-
ate said coal cleavage mechanism, means for
controiling the operation of said hydraulic
metor to move said coal cleavage mechanism
into engagement with the coal vein with a
comparatively quick movement, and nieans
for automatically effecting a slower and more
powerful operation to said hydraulic motor
to canse said coal cleavage mechanism -to
dislodge coal from the vein: .
20. -A. mining machine comprising sup-
porting frame-work, coal cleavage mecha-

-nism mounted thereon. fluid pressure means

for operating said coal cleavage mechanismn,
and means for antomatically moving the coal
cleavage mechanism into engagement with

-the coal and thereafter exerting a slower and

mere powerful force on said: coal cleavage
mechrnism to dislodge the coal from the
vein. RRIREE :

21. A mining machine comprising sup-
porting frame-work, dislodging mechanism
mounted thereon, fluid pressure apparatus
for operating said dislodging mechanism,
and multiple fluid pressure pumping appa-
ratus for controlling the operation of said
disiedging mechanism. ' R

22. A . mining machine comprising sup-
porting frame-work. dislodging mechanism
mounted thereon,. fluid pressure apparatus
for. operating said dislodging mechanizm,
and pneumatically operated fluid pressure
pumping appliances for controlling the oper-
ation of said fluid pressure apparatus.

23. A mining machine comprising sup-
porting frame-work. dislodging mechanism
mounted thereon, a hydraulic motor for op-
erating said_dislodging mechanism, a plu-
rality of hydraulic pumps connected to said
hydraulic motor, and a plurality: of pneu-
matically operated ‘motors operable sicces-
sively for effecting the operation of said
pumps: : '

24. A mining machine comprising sup-

porting frame-work. dislodging. mechanism

mounted thereon, a fluid pressure motor for
operating said dislodging mechanism, fluid
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i pressure pumps connected to said fluid. pres-

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

afterthe other.- LT '
25. A mining machine comprising ‘sup-

-porting frame-work, dislodging mechanism

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.
said. duplex pump, an additional duplex
pump having plungers of smaller diameter

‘than the plungers of: the first-named pump,

an-additional pneumatic ‘motor for operat-
ing said additional duplex pump, separate
pneumatic pressure  supply connections to
said pneumatic motors, a valve in the pneu-

‘matic supply connection to said additional

preumatic motor; and connections for effect-

~ing the operation of said- valve upon tlie

pressure ‘1n - the connectionsto said fluid

pressure. motor - reacliing a- predetermined

amount. to: effect the operation of said addi-

_tional pneumatic motor after the first-named
“duplex pump has reached a predetermined

pressure by the dislodging mechanism en-

~gaging the material to be-dislodged. -

26. A" mining machine comprising sup-

porting frame-work, dislodging mechanism

mounted thereon, a fluid pressure motor for
operating said dislodging mechanism, a lig-
uid supply tank carried by said frame-work,

pumping ‘mechanism for drawing liquid

from ‘said tank and ‘forcing it into said.
fluid pressure motor, a pnenmatic motor for-
operating said pumping ‘mechanism, addi-
tional pumping mechanism connected be-
tween said tank and said fluid pressure mo-
tor and additional pneumatic motor for op-
erating said additional pumping mechanism,
and means for preventing the operation of
said additional pneumatic motor until after
the first-naied pumping mechanism  has
Been operated to cause a predetermined fluid

pressure to be exerted in said fluid pressure~

motorto quickly move said dislodging mech-

‘anism; into engagement with the material to

be dislodged. S
“27.°A mining machine comprising a main
frame, means for: anchoring said frame, a
supplemental frame mounted on said main

frame for movement relatively thereto, dis-

lodging meehanism 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 veéin and

‘tear.the material therefrom, means for ap-

erating and controlling said fluid pressure

“motor; said means comprising valve mecha-

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-

ing mechanism connected to said fluid pres-
sure. motor, o’ 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, ' oo = ‘

29, A mining maehine comprising & main

“frame, of a supplemental frame, dislodging

X

70

[

80

mechanism _carried’ by said’ supplemental -

frame, a fluid pressure: motor: connected He-

tween said main and supplemental frames,

pumping: mechanism carried. by said- sup-

‘plemental frame and movable bodily there-

with, means for operating said pumping
meclianism; a valve structure carried by said
supplemental frame and movable therewith
for controlling the operation of said fluid
piessure motor, and ‘extensible connections
between: said: valve structure and the Tear
portion of said main frame for securing a

53

v

one point control on the main frame for the

operation of said dislodging mechanism.

~30. A mining machine comprising a main
frame adapted. to occupy a stationary. posi-
tion, a supplentental. frame movable rela-
tively to sard 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
coal cleavage devices, a fluid pressure motor
for moving said supplemental frame rela-
tively to said'main frame to operate said coal
cleavage devices, fluid pressure pumps con-
nected' to said fluid pressure devices and to
said flnid 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.
3L 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 frane,
an auxiliary frame pivotally connected to

_said suppleméntal 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: seconnd fluid pressure de-
vice extending through an, opening in said
supplemental frame to engage the floor of-
the mine chamber and Having its upper end
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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-
lous 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-
tween said valve structure and the rear por-
tion of said main frame. ‘
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 min

cwalle :

.. 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
thereot comprising a series of spaced-apart
pointed digging tools in position to dig into

“-the mine vein and split material therefrom

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

- thereto to leave the space in advance thereof

Joe
el

free and unobstructed. : A
35. A -mining machine comprising sup-

_ porting frame-work, means for splitting ma-

(32

65 -

65

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. i
36. A mining machine comprising sup-

sorting frame-work, a. roof ‘splitting de-
porung 3 g

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. '

11,637,531

.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 therewith along the mine wall, upper
and Jlower 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 sevies of splitting devices mounted on

12544

- the lower extension, said series of splitting

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

38. A mining machine- comprising sup-
porting frame-work, anchoring mechanism
therefor, fluid pressure apparatus for oper-

ating sald anchoring mechanism, and means
for operating said fluld pressure apparatus’

to move the anchoring mechanism quickly to
engaging positicn and thereafter operating
said anchoring mechanism more slowly but
with greater power to anchoring position.

39. A mining machine comprising a sup-
porting frame, a fluld pressure anchoring de-
vice therefor; pumping mechanism connected
to said fluid pressure anclioring device, and
a pair of pneumatically operated motors
having pistons and plungers of varying di-
ameters to effect a quick operation of said
Auid 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 frame work,
“cleavage mechanism mounted thereon, means
for operating said cleavage mechanism o
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 circleé on a comparatively long
radive. 7 ' ' ‘

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
‘niechanism “acting ‘as an .abutient; 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 s2id last named anchor-
age and connected to said machine independ-
entlv of said operating means to direct the
machine -along arcs as determined by said
radits arm. S

49, The combination of a complete mining
machine comprising supporting framework
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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 extransous mechanism
comprising an anchorage spaced from the

mining machine and a directing connection
between said anchorage and said mining ma-:

chine. .~ ; Gl
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-

apparatuses from one position at the main
frame, SR A
47. A mining machine comprising sup-
porting. framework, '
mounted -thereon,-means for anchoring said
frameworl, means for operating said cleav-
ave mechanism relatively to said framework
while ancliored by said ‘anchoring means,
additional anchoring mechanism, and a long

anchoring mechanism and also connected to
~said framework to divect the path of travel
thereof along an arc¢ on the radius of said

~arm, the latter and said framework being

stationary during the ope
cleavage mechanism. :

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

ation of said

05

cleavage ~mechanism =~

70

arm pivotally ‘conneeted to. said -additional -

75

80

plemental frame, fluid pressure mechanism for anchoring said supporting frame in sta-

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-
mental frame, dislodging ‘mechanism carried
by the latter, a fluid pressure motor for oper-
ating said dislodging mechanism, additional
pumping ‘mechanism “on ‘said supplemental
frame and conmnected 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, two
pumping devices -connected to’ said fluid
pressure ‘motor, 'means for “operating said
pumping devices, ‘and fluid pressure valve
mechanism 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 veinand:a subse-
quent more powerful and slower movement
while dislodging the material. ‘ ‘

46. A mining machine comprising a main
frame, fluid pressurve anchoring mechanism
therefor, puimping apparatus cohnected to

‘said flnid pressure anchoring mechanism, a

supplemental frame, a fluid pressure motor
connected between “said “main and -supple-
méntal frames for operating said dislodging
mechanism,-additional pumping:apparatus
connected to said fluid pressure motor, and
means for controlling ‘both of the pumping

_tionary - position; a ‘supplemental -:frame

mounted on said supporting frame for move-.
nent relatively therveto, dislodging mecha-.

nism mounted:.on said supplemental frame

to move bodily therewith, means for moving-

said supplemental frame together with said
dislodging “mechanism to operate the latter
while : sald. supporting . framé remains -in
anchored . position, ‘an additional anchorage
Tocated .al a“predetermined. distance from
the mining ‘machine, and a long arm con-
nected - between  said ranchorage and :said
niining machine to direct the latter to new
operating positions along an arc having a
comparatively. long radius. g o
49,74 minmg 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 ele-
ation of said cleavage devices, and mecha-
nism- for controlling at will said  power-
operated devices. ; cown
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- adjustingthe eleva-
tion of said devices, and weans for control-
ling at avill from a distance the operation of
said selfracting ‘power mechanism. :
- 51, A mining machine comprising a main

99
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frime, “a ssupplemental frame mounted on

“gaid cmain frame for movement rvelatively
thereto, cleavage ‘devices inounted on said
supplemental  frame, self-acting power
mechanism for adjusting the spacing of said
cleavage  devices, additional self-acting

yower méechanism  for adjusting the eleva-
3 ) = o ool

tion of said cleavage devices by movement
of said supplemental frame relatively to said
niain frame; and’ means for controlling :at
will the operation of said self-acting power

mechanism, o0 =

120

52. A mining machine comprising a main. -
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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 bodil; therewith, means for swinging

sald devices as a whole to ad]ust the elev%—
tion thereof, additional means for adjusting
the spacing of said devices, and mechanism
for controlling -at will- both of said adjusting
means at & chstance 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

1
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devices.

54. A mining machine comprising  sup-
porting fr amewmk means. for sphttmc ma-
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 mine
vein and split the material therefrom, and

an upright plow having a coal enb@omo' face :

e\tendlno diagonally toward the rear to di-
rect dlslodoed mqtemql from the mine wall.

55. In a mining machine, the combination
with a main frame, of -a supplemental frame,
dislodging mechanism mounted c¢n said sup-
plemental frame; fluid pressure motor mech-

5 anism connected between said main and sup-
“plemental frames for operating

sald. dis-
lodging - mechanism, . dnd ~ & 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 J1slodom0 mecha-
nism.

56. In a 1111111110 machme, the combnation
with a main frame, of a supplemental frame
pivoted thereto on a horizontal-axis, dis-
10d01n0 mechanism on - said - supplemental i

Lem

frame and comprising spaced-apart pointed

perietrating wedging todls each adapted to
penetrate the face of the mine vein and co-
operate with the others to dislodge 1 arge
pieces of the mineral over a wide area from
the face of the mine vein, 2 hydraulic motor
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

sure - operated

to supply the operating medium thereto."

In a‘mining machine, the cOmbination
Wlth suppmtmo framework of fluid-pres-
anchoring = jacks thereon,
pumping mechanism on said ¥ u: unework and
connected to said ~anchoring jack mecha-
nism to supply pressure medium - thereto,
dlslodomo‘ mechanism, a fluid pressure mo-

1,637,531 "

tor connected to said dislodging mechanism
to opelate the same, and additional pump-
ing mechanism connected to said motor to
supply fluid pressure medinum thereto.

58. In a mining machine, the combina-

tion with a main frame, of a supplemental-

frame, a fluid pressure motor on said sup-
o N . .

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
1)umpino mechanism. on said supplemental
irame to move bodily up and down there-
with and connected to said motor to supply

“the pressure niedinm thbreto

59 In a mining machine, the combina-

‘thIl Wth ‘a main frame having a rear por-

ticn adapted to slide along an vprwht mine
wall while a forwardly estended portlon of

70

75
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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 of the rear portion of

said main frame and between the mine wall
~and the forwardly extended porticn-of said

main irame, means for operating said dis-
lodging mechanigm; and operator-controlled
power- O;)elat”d 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-
ph'mcr said. anchoring mechanism and by
continuing operation tightening the same
more  powerfully, dislodging “mechanism
mounted on said framework, means for op-
erating said dislodging mechanism, and op-
erator-controlled power-operated mechanism
to secure a quick application of said dislodg-

ng mechanism to its work and upon dis-
lodomo mechanism meeting with resistance
operatmg the same slower but more power-
fully.

61. In = nnnwsz machine, the combination
with a hame, of a plercing wedging tool

~pivoted to said frame on a hori?ontal 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 means for moving said frame to effect

'bodily movement therewith of said tool to-

cause the latter to dislodge m"ﬁem - from
such roof. .

62. In ‘a2 mining machlne. the combma-
tion with a fzame of con 1sphtt1no mecha-
nism mounted on ald frame -in position to
engage the coal at the roof of a mine cham-
ber "nd Spht the coal therefrom, means for
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adjusting. the elevation of said frame to-
gether with said coal-splitting mechanism,
and means for exerting pressure on said

frame to cause said coal-splitting mecha--

nism to engage the solidmaterial of: the

mine vein and dislodge portions  thereot’

along the said roof. , S
68. 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--

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. Lo
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 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 cawsing the same toact directly

against the mine wall to penetrate the native

coal and dislodge the same. © = -
67. In a mining machine. the combination
with supporting framework; of coal cleav-

age mechanism mounted thereon and com:
prising floor and rootf coal splitting devices.

each adjustable in elevation, separate. and

independent means: for: adjusting” the re ] :
t * ywith ' a: main frame, of anchoring means:
‘therefor, a supplemental frame connected: to
- said main frame for: movement  reldatively:. .

spective floor and roof coal'splitting devices,

and means for operating said coal cleavage

mechanism by causing the same to act di-
rectly
lodge the coal.

on the coal in ‘its native bed: to dis-

68: In a mining machine, the combination:
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 :thé floor and::

“roof by one continuous movement along the

mine wall. ‘ ‘ , :
69. In a mining machine, the combination
with supporting framework, of a plurality.
of ‘distributed ‘roof jacks for firmly anchor-:
ingzaid’ framewoerk in stationary position:
to: form a - rigid ‘abutment,: coal-splitting:

mechanigm. mounted: on ‘said framework and: s

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

tool ‘into. the coal by . continuous: forward
movements- against: such -abutment. '
70.: 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:

M

85
- mechanism by very powerfully pressing said "

OO

multiple splitting tool mechanism -compris- -
ing-a. plurality of spaced-apart penetrating s

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 ‘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. .

- 12.-The long wall method. of mining coal:
which consists in- first dislodging the coal"
irom an upright face of ‘a 'mine wall:in' a
general horizontal direction along such -face
between the floor and roof of the mine cham=
ber iand then  subsequently  dislodging the:

‘coal from:such mine ‘wall along such face:im- -

mediately belosw: 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.

thereto, dislodging :apparatus: mounted-on
said supplemental frame and: comprising a.

100

110

120.

125

130



Pt}

18

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 o layer of coal from the unmined mass
along ‘o 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.

4. Tn 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 proeduce upright cleavages spaced: back
from the upright-face of the mine wall, and

" means for moving said supplemental frame
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rectilinearly along said main frame to oper-
ate-said coal splitting mechanism to dislodge
the coal in comparatively large lumps. .

75. In 2 mining machine, the combination
with a main frame, of a supplemental {ramse,
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 minihg machine, the combination
with a movable support, of dislodging tools

rigidly- connected ‘thereto -to- move bodily:

therewith in 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 portionis of the coal from the unmined
mags 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 disledg-

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 feor.
7. 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 splifting

tool adjustably mounted on said support, and
fluid- pressure mechanism- for adjusting the
elevation -of said roof tool. o

78. In a mining machine, the combination
with - supporting framework, of dislodging

1,637,531.°

mechanism mounted thereon comprising 2

plurality of spaced-apart penetrating tcols
adapted to penetrate coal m it native bed

~and tear the same from the unmined mass

over an area extending from the floor to the
root, such dislodging mechanism comprising
a penetrating teel 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
supporting framework and holding such
roof tool locked in adjusted positicn. :

79: In-a mining machine, the combination
with a movable support, of dislodging tools
rigidly’ connected thereto to move bodily
therewith 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
tcol adjustably mounted on said support,

and hydraulic mechanism for adjusting the

elevation of said roof tool and locking the
same i1 adjusted position rigidly connected
to said support to move bodily therewith.

80. In & mining machine, the combination
witlr an abutment; of dislodging mechanism
connected -to said abutment and comprising
claw-like pointed penetrating wedging toels
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-
tus connected to said ubutment to position
the. latter together with said dislodging
mechanism. -

81. A mining machine comprising sup-
porting frame-work, dislodging mechanism
mounted thereon and comprising claw-like
penetrating tools rigidly connected together,

~means for operating said dislodging mecha-
‘nism by moving said tools, roof jack mecha-
nism located back of said frame and adapt-

ed to rest on a flat floor and be sel
taining when in released position
prising a fluid-pressure cylinder with a
plunger-extending uprightly thervein, and
fluid-pressure  motor mechanisim

between
said roof jack mechanism and said frame for
moving the latter forward together - with
said dislodging mechanism w
jack mechanism is anchored and for moving
the latter forward to a new position )
not -anchored. - ' , :
82. In a mining machine, the combination
with a main frame, of 4 supplemental frame,
dislodging mechanism mounted on said sup-
plemental frame to move bodily therewith
and comprising claw-like pointed penetrat-
ing wedging tools adapted to penetrats the
solid coal in its native bed and by wedging

[ S
Wien

-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 sbutment

AN CO-.

said roof
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for said dislodging

‘ mechanism - to " act
against, hydraulic ‘motor -méchanism be-

tween said frames for spredding them apart

to operate said too's and for drawing them
together when said dbuntment 2nd said main
frame are to be moved to a new position, ad-
ditional roof jack mechanism. for anchoring
the supplemental frame during the re-posi-
tioning ~.of- said -abutment and said xmain

frame, and means for controlling the. opein-

tion of said hydraulic moter tnechanism..
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83. Ina mining machine, the combination
with an anchorage adapted to act as an abut-
ment, of dl‘}lOdO‘an 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 meehanism, a con-

neetion between ‘sa 1d frame and said abut-
ment confining said frame ‘against turning

rehtlvely to said abutment l\en the Ilatter
is anchored, and means’ for operating said

while said frame is thus confined Ielatlve
to said abutment

84. Tn a mining michine; the combmatmn‘

with a-main frame, of a supplemental frame
connected thereto for movemient 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 therewith, the uppermost
dislodging tool being pivoted to said sup-
plemental frame for ad] ustment in elevation,

 fluid pressure mechanism for adjusting the .

position of the uppermost tool, and fluid
pressure mechanism betsreen said main and
supplemental frames for operating said dis-
lodging mechanism while s(ud maln frame
is statlonary

-85, In-a mining machlne, the (*omblmu(m

with supporting frunework, of dislodging

mechanism comprising claw-like penetr at-
ing wedging tools adapted to be held in con-

* tinuous engagernent with the.coal in its na-

tive bed along a predetermined path of
travel to spht “the coal by wedging action
from the mine vein over a wide area and in
large pieces, and means for operating said
dislodging mechanism incliuding continuous
fmward feedmg movement. thereot while
contacting with the mine wall as aforesaid.

86. In a mining machme, the combination

with a main frame, of a dislodging tool
mounted on said frame for bodily move-
ment therewith in a general horizontal direc:
tion’ along the mine will intermeciate the
floor and Toof of a mine ¢hamber, an addi-
tional dislodging tool mounted on said frame

for movement along said minc wall at or
adjdcent the roof of the miine chamber an-

~other dislodging tool mounted on said frame

85

for movement along said mme wall at or
adjacent the floor of -the mine chamber,

means: for Ad]ustmcr the elevatlon\ 01 the dis-

i R d

lodging tools adjacent tlie 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 1ip and tear the mineral from the un-
mined mass over wide areas at the working

Aace, and means for effecting the opemtlon
of ‘the dislodging toels by 1mpa1tmcr reeti-.

linear umve_mentb, thereto to dislodge - the
face of the mine. vein between the floor and

~roof of the mine chamber.

87. Tn a mining machine; the combination
with a supparting frame; of a plurality of
spaced-apart pointed wedging toels mounted
on-said frame in posgition” for distribution
acrosy. the mine vein; means for detuating
said tools to-cause the same to rip or tear the
mineral adjacent. the tools and between. the
same, over an avea extending across the mine

yein; and nieans for moving tlie frame along
- the mine vein step by step..-
tools while said abutment is anchored and

88 Tri'a mining machine; the combmatwn

_with asu )portnw frame, of dislodging mech-
-anism _mounled thereon in. position to slice

off 4 layer of conl from an upright. face of
. mine vein. automatic means for operating
said dislodging mechanism while said frame
remams statmnm v; and ineans for position-
ing said “frame. to adjust the dislodging
mechamsm to its work at the mine wall to
secuie-increments 6f such sliced. layer.

89. In a system of mining coal, a method
which consists in disty Lbutmg a plurality of
sharpened wedging tools entirely across the
mine vein, chstmbntmg other tools adjacent
the:root and the floor of the mine chamber;
and applving a continuous forward force to

all of said tools to eauise the sharpened wedg-

ing tools to penetrate deeply the solid face of
the miné vein and by ‘wedging aetion split

and tear the coal in large pieces adjacent the
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tools and’ between the sgme over an area ex- .

“tending -entirely across the mine vein while

the tools at the floor and at- the roof trim
off the projetctions. '

90. A mining machine 1ncludln0’ a fmme,
spaced-apart t 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
1oht1velv to eacl other and relatively to the
frame. and power-operated mechanism for

aperating the digging tools to exert a dis- ‘

lodging “effect on ’rhe maternl of the mlne
W‘I]l while. all of sueh die oging ‘tools remain
stat ionaiy relative to the fr AMe.

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 wecdging tools entirely
across: the mine vein -each -adaptéd to pene-

trate deeply the solid coal and by wedging

action split and tear large picees of coal from
the unmined -mass with a minimum' produc-
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tion of fine p‘tI‘thleS 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 piecés over an drea extendmo 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

(x4
(=13

of-coal are thus dislodged.

792, In a system of mining coal, a method
of mining coal from the solid face of 2 mine
vein ‘which™ Gon51sts in distributing a plu-
rality of piercing wedging tools entirely

" across ‘the mine vein each ‘tdqpted to pene-

trate deeply the coal in its native state and
by wedging action split large pieces of coal
from the unmined mass, dlstubutmg trim-
- ming tools at the floor and at the roof of the
mine chamber, applying a continuous push-

ing force to all of said tools to dislodge the

coal in large pieces and trim off the floor and
the Toof” adjacent the Space from which the
coalis dislodged.

93. In a qystem of mining, the method
which consists in:applying a piercing. force
horizontally-back of the face of an upnofht
wall “intermediate. the floor ‘and roof there-
of to distodge an intermediate section and
then- applylno at spaced-apart points above
and below such “intermediate section pierc-

ing forees back of the face of the wall to

dlslodcre additional sections from such mine
wall between such floor and roof.- :
“94: A mining machine including a frame,
quced apart penetratmg wedging “tools each
mounted on said -frame in statmnarv posi-
tion relative thereto for operation on an up-

~ right mine.wall, means for adjusting the said

BT

e
i

tools relafively to each other and relatively

to ‘said frame, and power-operated mecha-

nism for . operating the said tools while
all-of them rem‘un bt‘monary relatlve to, said

frame.
95. In a mining machme. the comblnfltlon'
with. 2 movable fl ame, of spaced-apart pene-

trating wedging tools mounted on said frame-

to move therewith, means for moving said
frame to feed said tools, and an adjustable
floor<engaging shoe to guide said frame over
the floor during the feed of said tools.
96.-In" a mining machme, the combina-
tion with: a SuppOI‘tan' frame; of a series
of spaced-apart penetrating -wedging tools
mounted on said frame with the intermediate
fool advanced ahead of the others to dislodge

Can intermediate section of material from the

00

mine wall prior to dislodging adjacent sec-
tions, and means for opemtlno- the -tools to
cause the same to split larwe sections of

-miueral from the mine vein over a wide area.

97. A mining machine comprising a ph
rality of piercing wedging tools  which are

-~ disposed '1in an upmfrht series,” means for
supporting a tool intermediate the floor and

1,637,531

roof in advance of the other tools in posi-
tion to dislodge an intermedinte section of
material- from the mine swall prior-to the
dislodging of sections-above and below, and
means for operating said tools by a unidirec-
tional force to meove the tools continuously

-along the mine wall back from- the face

thereof to effect splitting of the material
both above-and be]ow such tools and the dis-
lodging of such material over an :
1110 nom the ﬁom to the roof.

. In a mining machine; the combination
Wlth coal cleavage mechanisn comprising a
pluiality of spaced-apart pointed wedging
tools adapted to enter the upright face of
a mine vein and cnht large pleces of coal
therefrom over a large aren extending froin
the floor to the roof of the mine chamber; of
means for operating said coal cleavage mech-
anism to dislodge the material from the mine
wall as afores said, and gpaced-apart devices
at the floor and roof ot the mine chamber
in position to trim off the surfaces at the
floor and roof where the mdter al has been

: dlslodoed

99, Tn a mining machine, the r’ombmatlon
with "an upright ceries of coal splitting de-
vices adapted to penetrate the facé of the
mine vein in its native state dlld Dy W edging
action split large sections of coal from the
unmined mass, said upright series of ‘coal
splitting devices including one at tlie roof
and one at the floor of the mine CthHbCl,
means for operating said coal s pultn‘; de-
vices, and auxiliary denceb catried Tespec-
tively by the roof and floor coal splitting
devices to trim off: the surfaces d(qacmt the
space from whmh the m‘teual has been dis-

lodged.

100 Ina mining machine, the co.ubmation’

with coal . cleava% mechanism: comprising
gplitting devices to dislodge coal from-an
upright mine wall in large picces over
wide area, of means for operating said coal
cleavage mech'uusm to-dislodge the nmteudl
by sphttlno action from such mine wa 1, and
mechanism atthe 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 up110ht series of coal splitting
devices including one extending - dl‘wonallv
toward the roof and one e‘{tendmo ‘diagonal-
ly toward the floor of the mine dlamber of
means for ‘operating said- coal splitting "de-
vices, and an auxiliary scraper carried by
the floor coal splitting ‘devices to trimthe
surface adjacent the space from which' the
material has been dislodged along the floor.

102. In a mining ‘machine, the combina-
tion with suppmtmn framework, of a plu-
1‘111ty of spaced-apart pointed coal cleavage
devices comprising one at the roof and an-
other at the ﬁ001 means’ for adjusting the

wrea-extend-
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~s&id coad vlenvage devices to cause the same-
- to penetrate the native coal and dislodge the

188V,8B1

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

SEHe.

103. In a mining machine, the combina-

"' tion with & supporting frame, of coal split-

o

ting mechanism mounted thereon andl com-

ising & motor adapted to be operated by
wid 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
3 fpem- the mine wall. ST

. 104. In a mining machine, the combina-
tion with :a supporting frame, of a hydraulic
roof jack for anchoring said frame between

~ the floor'and roof of a 'mine chamber, a hori-

zontally extending liquid = pressuve motor
mechanism moumted on said frame, spaced-

- apart ‘conical dislodging ‘ tools arranged n
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" and roof with its-forward end in-advance

an wpright series with the-space in advance
thereof free and unobstructed for operation
by said ‘motor mechanism, and means for
controlling said motor mechanism for se-

“cwring powerful forward: pushing action.on

said idislodging tools to cause the same to
penetrate the mineral in its native bed with
a comparatively slow and ‘continuous for-
ward “movement to spl#t such mineral and
dislodge “the same over an area extending

between the floor and: roof Qf said mine.”

chamber. : R :

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

of the other coal splitting devices, and means
for moving said supplemental frame relative-

-1y 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

- mine chamber, powerful feeding mechanism

Y]

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

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-
cuate mine wall. ’ :

107. In a mining machine, the combina-
tion with a supporting frame, of coal-split-

- thereto, dislodging mechanism rigidly con-

“ting mechaniem ‘mounted thereon and com-
_prising a 'motor xdapted to be operated by

fluid pressure, and ‘means for operating said
moter to cause said coal-splitting mechanism
to move quickly to its work and thereafter

]

be ‘automatically moved with powerful con-

tinnous 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
jack for very powerfully ‘anchoring said
main frame to hold ithe same: stationary; a

_supplemental frame mounted on said main

frame for feeding:  movement relatively

nected to said supplemental frame to move
as a unit therewith and comprising widely
sprced piercing implements for penetrating
the ceal in its native bed and by wedging
action rip and tear the coal from the face of
the mine vein, the spaces between the said
implements while rigidly connected to said
supplemental frame being greater than the
active penetrating lengths of: said imple-
ments to permit free expansion of the coal

_into such spaces and the .dislodgment of

large pieces-of c6al, 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 voof jack securely holds the
main frame in stationary position.

109. In a mining machine, the combina-
tion with a main frame, of a hydraulic roof

jack for anchoring the same in stationary

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

s
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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-
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

110
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120,

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-

—
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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 movementto
said: supplen_entﬂ frame to effect the opera-
tion ot -said dislodging . mechanism .while
said main frame is Lemo held : stationary..
111. In-a mining chhme, the ‘combina-
tion with. a main frame, of a supplemental
frame, dislodging  mechanism mounted on
said- supplement-u frame and comprising
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 contmlh‘lg sald motor mech-
anism’to spread said fiames: apart to. effect
the operation
by rectilinear movement of said tools and to
draw said. frames together to adjust the po-
sition of said main frame qnfl s‘ud abutment
to a new. position.

112. In a mining madnne, tlwe combmd—
tion with a: supp(ntlno frame, of disledging
tools mounted theleon 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

ot said dislodging mechanism:

1,837,531

mine chamber, powerful feeding mechanisin ;

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 chslodomg tools

along -an:arcuate mine wall.

113. In a system of ‘mining coal dlrectly
from the. solid face of a mine vein, the
method: which consists in distributing point-
ed wredging tools, one at. the corner between
the roof and the upright working face and
another-at the corner between the floor and
the upright working face and another inter-

-mediate the floor and the roof at the upright

working face, associating trimming tools
with said pointed Wedomcr tools, and apply-
ing forwardly - acting forces to all' of sald
tools to' cause the: pomted 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 Wedgmcr tools trim off the prOJec-
tions,

In teqtlmony‘wheleof I have swned ‘my
name to this specification on this 13th day
of \Tovember CA. D 1920, ...

EDMUN D C. MORGAN
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and between the same over an. area extending -
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