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My invention relates to mining and load-
ing machines and one of its objects is the
provision of improved and efficient appara-
tus for mining and loading coal, more par-

& ticularly it is the object of the present in-
vention to provide an arc wall mining ma-
chine with improved mechanism for operat-
ing splitting tools to dislodge the coal into
position to be automatically received by

i0 joading apparatus and transferred to mine
cars.

Another object of the invention is the
provision of anchoring mechanism for se-
curely holding the mining machine in posi-
tion during operation between the floor and
roof of the mine chamber irrespective of
irregularities which may occur along such
floor and roof.

A further object is the provision of an-
choring and controlling apparatus for min-
ing machines to effect the proper position-
ing of the mining machine and the anchor-
ing thereof in adjusted position.

A further object of the invention is the
provision of fluid pressure motors for op-
erating splitting tools of a mining machine
to adjust the positions of such splitting
tools.

A further object of the invention is the
provision of fluid pressure apparatus and
means for controlling the same to adjust
the position of a mining machine and secur-
ing the same in adjusted position.

Other objects of the invention will appear
hereinafter, the novel combinations and fea-
tures being set forth in the appended claims.
. Referring to the accompanying draw-
ings—

Fig. 1 is a plan view of my improved
mining and loading machine, with a portion
broken away to show certain details in sec-
tion; '

Fig. 2 is an elevational view of my im-
proved mining and loading machine;

Fig. 3 is a sectional elevation taken on
line 3—3 of Fig. 1; ‘

Fig. 4 is a transverse sectional elevation
taken on line 4—4 of Fig. 1 looking in the
direction of the arrows;

Fig. 5 is an elevational view partly in
section showing the electrically operated hy-
draulic pump and the control mechanism
therefor; the sectional portion of this view
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being taken on line 5—5 of Fig. 6 looking
in the direction of the arTows;

Fig. 6 is a sectional elevation taken on
line 6—6 of Fig. 5 looking in the direction
of the arrows; '

Fig. 7 is a plan view of a portion of the
machine shown in Fig. 1 with the addition
of a plurality of spaced-apart roof jacks
mounted on top of the machine; ;

Fig. 8 is a sectional elevation taken on
line 8—8 of Fig. 7 looking in the direction
of the arrows;

Fig. 9 is an elevational view of the an-
choring mechanism shown in Figs. 7 and 8;

Fig. 10 is a view partly in section illus-

trating the valve structure shown at the up-

per part of Fig. 5;

Fig. 11 is a sectional elevation taken on
line 11—11 of Fig. 10 looking in the direc-
tion of the arrows;

Fig. 12 is another view of the valve strue-
ture shown at the top of Fig. 5; :

Fig. 13 is a sectional view taken on line
13—13 of Fig. 10 looking in the direction of
the arrows;

Fig. 14 is a diagrammatic view illustrat-
ing the piping connections between the valve
stricture and the various hydraulic motors
operated by the hydraulic pump shown in
Fig. 5, '

Fig. 15 is a view of a valve structure
adapted to be nsed in connection with an
electrically operated pump for controlling
the operation of fluid pressure motors con-
neeted to the floor and roof coal splitting
devices; the sectional portion of this view
being taken on line 15—15-of Fig. 17;

Fig. 16 is a sectional view taken on line
16—16 of Fig. 15; :

Fig. 17 is a plan view of the structu
shown in Fig. 15; and

Fig. 18 is a diagrammatic view illustrat-
ing the piping connections between the
valve structure of Fig. 15 and the fluid
pressure motor shown in Fig. 2 connected
to the uppermost and lowermost coal split-
ting devices. '

The main frame of the mining machine
comprises a circular hase plate 19 and a cir-
cular flat table top 20 connected by a fluid
pressure motor which is capable of moving
the base plate against the floor of the mine
chamber and the circular top against the
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roof of the mine chamber to securely anchor
the main frame in fixed and immovable po-
sition. . Extending upwardly from the cen-
ter of the base plate is a cylindrical post or
plunger 21 of comparatively large diameter.
The upper end of the standard or plunger
21 may be provided with a packing ring 22
so as to make a water-tight fit in the cylin-
der 23 which extends downwardly from the
center of the top plate 20, as shown in Figs.
8 and 4. The cylinder 23 is splined at 24 to
the plunger 21 so that relative rotary move-
ment between the plunger 21 and the cylin-
der 23 will be prevented, while relative lon-
gitudinal movement will be permitted. It
should also be noted that the spline 24 fits
in a recess in the plunger 21. The ends 25
and 26 of this recess prevent longitudinal
movement of the spline 24 and the slot in
the cylinder 23 is of such length that its
upper end engages the upper end of the
sphne 24 when the top 20 is in its lowered
position where a small space is left between
the upper end of the plunger 21 and the
upper end of the cylinder 23,

A vertical central passageway 27 con-
nects with a rearwardly extending passage-
way 28 in the base plate 19. A pipe 29 is
connected to the passageway 28 and when
the pressure medium, such as the liquid is
introduced through the pipe 29 and the pas-
sageways 28 and 27 into the cylinder 23,
the latter, together with the table 22, will
be moved against the roof of the mine
charmber to securely anchor the machine in
adjusted position. When this takes place
the friction of the base plate against the
fdoor and the friction of the top plate 20
against the roof, as well as the presence of
the spline 24 will prevent relative rotary
movement of the plunger 21 and the cylin-
der 23. The mechanism for controlling the
flow of the fluid pressure medium {o secure
the anchoring of the main frame is shown

3 in Figs. 10 to 14, inclusive, and will be here-

inafter described.
Mounted on the main frame between the
pase plate 19 and the top plate 20 so as to

* be rotatable about the cylinder 23 on the up-

60

right axis of the plunger 21 is the mecha-
nism for operating the coal splitting devices
shown in elevation in Fig. 2. The frame of
the electric motor 30 is extended to form a

" cylindrical collar or sleeve 31 journaled on

the outside of the cylinder 23, as shown in
Figs. 3 and 4. The electric motor 30 and the
sieeve 31, together with other parts earried
thereby, are supported on the ring bearing
32 which is secured firmly to the lower end
of the cylinder 23 by means of a plurality
of spaced-apart set screws, one of which is
illusirated at 33 in Fig. 4 Between the
sleeve 81 and the bottom of the table 20 is
journaled a collar 84 of an arm 35 shown
in Fig. 1. It will thus be secen that this
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collar 34 fills the space between the table
20 and the sleeve 31, but it should be under-
stood that both of the collars 31 and 34 are
freely rotatable about the cylinder 23 on the
upright central axis of the plunger 21. In
fact the construction is such that the motor
30 and the arm 35 may make a complete
rotation about the cylinder 23, but I prefer
to limit the rotary movement to a large are
when the loading apparatus is used in con-
nection with the mining mechanism in order
to avoid the necessity of adjusting the split-
ting tools so that they will clear the con-
veying mechanism and the
when passing over the same at the rear por-
tion of the main frame toward the initial
operating position shown in Fig. 1. ’
~Secured to the phmger 21 intermediate
the ends thereof is a ring 36 which is adapt-
ed to be received in the annular recess at
the lower end of the cylinder 23, as shown
in Fig. 4. The ring 36 may be secured to
the plunger 21 in adjusted position by
means of a plurality of spaced-apart set
screws, one of which is shown at 38 in Fig.

6

frame-work -

£0

83

90

4. When the table 20 is in its lowermost -

position the weight of the various parts
being supported will be distributed, because
the motor 80 will then vest on the rear por-
tion of the base plate 19 and the circular
carrier 89, while the cylinder 23 rests on
the ring 38.

As shown in Fig. 1, the shaft 40 of the
electric motor 30 1s provided with a worin
41 meshing with the gear 42. As shown in
Fig. 4, the vertical shaft 48 connects the
worm wheel 42 to a spur gear 44 located in
the casing 45. The spur gear 44 meshes with
an intermediate gear 46 which is also mount-
ed in the gear casing 45. The gear 46
meshes with an annular gear 47 which is se-
cured by means of the rivets 48 to the annu-
lar carrier 39 which is adapted to fit in an.
annular recess of comparatively large diam-
eter on the upper side of the base plate 19

-surrounding the upright standard 21. The

gearing between the motor 80 and the annu-
lar carrier plate 39 may be readily under-
stood by referring to Fig. 4 in connection
with the section line 4—4 of Fig. 1, on which
section line Fig. 4 is taken.

It will be seen by referring to Fig. 4 that
the gear casing 45 is journaled on the lower
end of the upright standard 21 and is pro-
vided with an upwardly extending post 49
which fits in a cylindrical vecess 50 of an
extension of the collar 81 which is rigidly
secured to the frame of the motor 30. The
gear 46 is provided with an upwardly ex-
tending shaft 51 which extends into a cylin-
drical recess in the post 49 for free rotation
relatively to the latter. Since the ring 36 is
secured to the plunger 21 immediately above
the gear casing 45 the latter must always
remain in its lowermost position, as shown
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in Fig. 4, but by reason of the post 49 the
~motor and the worm wheel mechanism, to-
gether with the table top and the collar 81,
may be moved upwardly without disturbing
5 the rotary connection between the gear cas-
ing 45 and the collar 31. That is to say, the

gear casing 45 will be rotated on the plunger-

21 by the post 51 remaining in the cylinder
50 at various elevations of the motor and
10 collar 31 above the base plate 19.

It should also be noted that when the mo-
tor and the table top 20 are moved to vari-
ous elevations the worm wheel 42 will slide
upwardly along the vertical shaft 43 which

15 is connected between the worim wheel 42 and
the spur gear 44. However, on account of
the spline 52, rotating connection Dbetween
the worm wheel 42 and the spur gear 44 will
be maintained at such various elevations. It

26 will therefore be seen that by referring to
Figs. 1 and 4 that irrespective of the eleva-
tian to which the table top is moved to an-
¢ or the machine between the floor and roof
“f the mine chamber, the gearing remains

25 | onnected between the electric motor 30 and
“he plate 39. Whenever the motor 30 is op-
zrated and the plate 39 is free to rotate rel-
‘atively to the base plate 19 the annular plate
39 will be rotated, and it is preferable that

30 such rotation should be in an anti-clockwise
direction, as viewed in Fig. 1, so as to move
dislodged material toward the receiving end
of the conveyer mechanism hereinafter de-
scribed.

3t By referring to Fig. 2 it will be seen that
a comparatively large splitting or digging
tool 53 is rigidly connected to the mofor
frame so as to occupy an approximately hor-
izontal position intermediate the floor and

1 roof of the mine chamber with its forward
end in advance of hoth the upper splitting
tool 54 and the lower splitting tool 55 so
that during operation the tendency will be
for the intermediate splitting tool to engage

i5 the coal wall at 53’ and dislodee blocks of
coal. as indicated by the dotted line 56. By
thus providing a comparatively long inter-
me-liate splitting tool and securing prelimi-
nary dislodgment of intermediate portions

- of the coal wall, the dislodgment of the up-
permost section 57 and of the lowermost
section 38 will be facilitated when the up-
permost =plitting tool acts at the poiut 54/
and the lowermost splitting tool acts at the

33 point 55, In addition to the large splitting
tools 53, 54 and 55 there may be a series of
digging tools 59, as shown in Fig. 1, in po-
sition to serape along the roof of the mine
chamber, as shown in Fig. 2. Also, in the

60 latter view I have shown at 60 another reries
of diggers secured to the splitting tool 55
adapted to scrape along the floor of the mine
chamber intermediate the path of travel of
the outer end of the splitting tool 55 and

65 the peripheral edge of the base plate 19.

The uppermost splitting tool 54 is pivot-
ally connected at 61 to the frame of the
motor 30 and is provided with a rearwardly
extending arm 62 which is pivoted at 63 to a

vertical piston rod 64 having a piston 65 at
its lower end fitting in the cylinder 66. The

fluid pressure medium may be divected to
the cylinder 66 through the pipes 67 and 68

and after the splitting tool has been moved

to adjusted position the liquid in the cylin-
der 66 on both sides of the piston 65 may be
locked in position by closing the valves 69
and 70, : - '

3

30

The lower splitting tool 55 is pivoted to -

the motor frame at 71 and is provided inter-
mediate its ends with a laterally extending
pin 72 which fits in a slot 73 at the lower
end of the piston rod 74, the upper end of
which is provided with a piston 75 fitting in
the cylinder 76.  The flow of the liquid into
the cylinder 76 may be directed by the pipes
77 and 78 and after the splitting tool 55 is
moved to adjusted position the piston 75 may
be locked in the cylinder 76 by closing the
valves 79 and 80.

The feeding mechanism for the coal split-
ting devices comprises a pawl 81 pivoted at
82 to the outer end of the arm 35, as show in
Fig. 1. "Around the large portion of the pe-
riphery of the circular table top 20 is a con-
tinuous series of notches 83 adapted to be
engaged one after another by the vawl 81.

Pivotally connected at 84 to the armn 35 is
a pitman 85 which is provided with an ec-
centric strap 86 at its left-hand end adapted
to engage the eccentric cam 87 seeured to
the hub 88 which extends upwardly from
the worm wheel 42, as shown in Fig. 4, which
is a rection taken on line 4—4 of Fig. 1. It
will be seen that the worm wheel 49 s rig-
idly connected to or integral with the eccen-
tric cam 87 and the hub journals 88 and 89.
The hub journals 88 and 89 are journaled in
bearings 1n the frame which is Tigidly con-
neeted to the motor frame and moves bodily
therewith. _

When the eccentric cam 87 is rotated, upon
rotation of the worm wheel 42 the tendency
is to reciprocate the pitman 85 and oscillate
the arm 35 on the vertical center line of the
plunger 21 as an axis, but such oscillation
is prevented when the pawl 81 is on one of
the notches 83 because the latter is in the
periphery of the table top 20 which is firmly
anchored in fixed position during the min-
ing operations. When the cam 87 is moved
to the position shown in Fig. 1 the pawl 81
has been moved to the next notch to the left
and the spring 90 is relied upon to act on the
arm 91 to move the pawl 81 into the next
notch. 'The arm 91 is rigidly connected to
the pawl 81 and is so related to the spring
90 that it has free movement to the left when
the pawl 81 is being moved toward the left
into another notch 83,
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Upon continued movement of the cam 87
from the position shown in Fig. 1 the motor
frame, together with the frame-work car-
ried thereby, will be moved one step in a
clockwise direction, as viewed in Fig. 1 on
the upright center of the plunger as an axis.
It is therefore evident {hat upon cach com-
plete rotation of the camn 87 the pawl 81
will be moved forward into the succeeding
notch and the splitting tools shown in Fig. 2
will be moved forward with sufficient power
to cause such tools to dislodge the coal from
the mine wall in the manner indicated at the
right-hand end of Fig. 2. The continuous
operation of the motor would eause the coal
splitting tools to advance step by step along
the path indicated by the arcuate dotted lina
52 1n Fig. 1. A crescent-shaped mass of ma-
terial will therefore be dislodged from the
upright mine wall in advance of the main
frame and between the floor and roof of the
mine chamber.

In this connection it should be noted that
by the elimination of traveling chain cut-
ters the capacity of the muachine to dis-
lodge the material from the mine wall
is materially increased, because the speed
of travel of chain cutters is limited in
practice, and therefore the speed of foed-
ing movement is also limifed. By the
use of the apparatus herein dizclosed. hov-
ever, the motor may be controlled to he
operated in varying speeds in a well-known
manner so that the rate of dislodgement
may be in accordance with the hardnees of
the material acted upon. If the material s
comparatively soft the motor may he op-
erated at a speed in accordance with the
work to be done, and therefore the dislodg-
ment of the material hy means of the tool
splitting mechanism may be much more
rapid in many instances than by the use of
chain cutting mechanism. This is of ad-
vantage, particularly in connection with fa-
cilitating general operations in the mine hy
driving the entries at such a rapid rate that
the various groups of miners are kept con-
tinuously at work up to their capacity in
carrying on the various mining operations,
such as placing permanent props in the mine
chamber hack of the mining and loading ma-
chine, and in transporting the dislodged
material out of the mine. It should also be
observed that by the climination of various
kinds of kerf cutters, hy the use of the coal
splitting mechanism lerein disclosed. the
amount of cuttings will be greatly reduced
and therefore the coal obtained will have
comparatively little slack in it furthermore,
in the elimination of kerf eutters, by the use
of the said coal splitting mechanism, the
amount of dust in the air in the mine cham-
ber will also be greatly reduced. .

While the coal is being dislodged from the
mine wall along the path indicated by the

1,637,783

arcuate dotted line 92 in Fig. 1, the lower
horizontal series of diggers 60 will act to
scoop the dislodged material and push it
partly onto the annular carrier 39 and part-
ly along the space back of the line 92 and in
front of the base plate 19 to the recelving
end 93 of the conveyer frame. Of course,
the dislodgment of the coal from the mine
wall, particularly by the upper coal split-
ting devices, will cause such coal to fall on
the carried plate 39 so that such dislodged
coal will be carried by the plate 39 toward
the receiving end of the conveyer,

The section 94 may be hinged at 95 and 96
to the frame 97 of the conveyer to swing
on a longitudinal axis so that such section 94
may be folded onto the frame 97 during
transportation of the mining and loading
machine. The forward end 98 of the con.
veyer frame 97 spans the space between the
scooping end 93 of the pivotal seetion and
the periphery of the base plate 19. The
coal ‘which 15 directed from the forward
scooping edges 93 and 98 passes to the end-
less traveling conveyer 99 which is mount-
ed on the conveyer frame 100 and extends
rearwardly to the delivery end 100 which
is adapted to overhang a mine car. The
endless conveyer 99 may be connected to
gearing 102 operated by a motor 108, as
Ulustrated dingrammatically in Fig. 3.

When it is desired to restore the coal split -
ting mechanism to initial position after it
has traveled along the arcuate path 92, the
amnular carrier plate 39 is conneeted to the
gear 47 by thrusting a coupling 104 through
an opening in the plate 39 info a recess in
the bottom of the gear 47. Thoere may bea
plurality of spaced-apart holes in the plate
39 adapted to register with a plurality of
corresponding recesses in the bottom of the
gear 47. The coupling pin 104 may be piv-
oted at its lower end to an arm 105 which
is connected to the forward end of the rod
106 which is adapted to extend rearwardly
through the base plate 19 to an operating
handle 107. When the handle 107 is oper-
ated to rock the shaft 106 <o as to thirust the
coupling pin 104 uwpwardly it will move
through one of the holes in the plate 89 and
then_into one of the recesses at the bottom
of the gear 47, thereby locking Logether
such plate 39 and the gear 47. When this
occurs neither the plate 39 nor the wear 47
‘an be rotated because held against rofa-
tion by the coupling pin 104. When (he gear
47 is held stationary rotation of the inter
mediate gear 46 will cause the motor frame
and the parts connected thercto to travel
around the stationary gear 47 on the upright
center line of the plunger 21 as an axis.

But before the handle 107 is aperated to
effect the holding of the gear 47 in sta-
tionary position the pawl 81 should be
woved to its dotted line position shown in
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Fig. 1. This may be accomplished by turn-
ing the lever 108 to the left from its posi-
tion shown in Fig. 1. This lever 108 is
pivoted at 109 to a bracket 110 which is se-
cured to the outer end of the arm 35. A
Iink 111 is pivoted between the fulerum 109
and the outer end of the lever 108. The
link 111 is also pivoted at 112 to the ar-
cuate frame 113 which is movably mounted
in an arcuate recess at the outer end of the
arm 35 and is adapted to hold the spring 90
In position to act on the outer end of the
arm 91. When the lever 108 is moved to the
left the link 111 will act to draw the frame
113 to the left, thereby engaging the arm 91
and moving the latter to the left which will
cause the pawl 81 to be moved to its dotted
line position and held there out of engage-
ment with any of the notches 83.

In order to secure anti-clockwise rotation
of the carrier plate 39 (he gear 46 had to be
rotated in a clockwise direction, as viewed
in Fig. 1. Therefore when the gear 47 is
held stationary after the pawl 81 is moved
to its dotted line position the motor can be
kept rotating in the same direction as before
to cause the gear 46 {o travel around the sta-
tionary gear 47 in the proper direction to
restore the coal splitting mechanism to ini-
tial position.

In order to move the mining and loading
machine forward to a mew position a hy-
draulic motor 114 is connected between the
base plate 19 and the anchoring mechanism
115 which is adapted to be located between
the walls of the mine chamber, as shown
In Fig. 1. After the material has been dis-
lodged from the mine wall along the dotted
line 92 of ¥Fig. 1 and the coal splitting mech-
anim has been restored to initial position
the fluid pressure in the ¢ylinder 31 may be
relieved so as to release the plate 20 from
the roof and therchy release the anchor-
ing of the main frame and free the latter
for forward movement.

As shown in Fig. 3, the liydraulic motor
114 comprises a cylinder 116 pivotally con-
nected at 117 to the rvear end of the base
plate 19. In the cylinder 116 is a piston 118
connected to a piston rod 119 which extends
out of the rear end of the cylinder 116 and
is secured at 120 to the casting between the
horizontal transversely extending cylinders
121 and 122, as shown in Fig. 1. Ports are
provided at 123 and 124 at the ends of the
cylinder 116 for directing the fluid into and
out of the cylinder 116 in accordance with
the desired relative movement between the
pisten rod 119 and the cylinder 116.

The cylinder 121 shown in Fig. 1 is pro-
vided with ports 125 and 126 at the ends of
the cylinder 121 for directing the flnid into
the cylinder at both sides of the piston 127
and thereby controlling the actuation of the
piston rod 128 to force the shoe 129 against

-an electric motor 138

i

o

the wall 180 or to withdraw said shoe there-
from. ~ -

In a similar manner the cylinder 122 is
provided at its ends with ports 131 and 132
to control the pressure medium on the pis-
ton 133 which is connected to the piston rod
134 and the shoe 185, the latter being
adapted to engage the wall 136. By anchor-
ing the wall jacks a rigid abutment is ob-
tained so that when pressure is exerted in
the cylinder 116 in advance of the piston 118
and the water back of the piston is allowed
to exhaust, from the port 123, the entire min-
ing and loading machine may be moved
forward to a mew position provided the
main frame has been released by the lower-
ing of the top plate 20. After the machine
has been moved forward by the motor 115
to a new position the plate 20 nmay again
be forced against the roof of the mine cham-
Ler by directing water under pressure into
the cylinder 23.” The uppermost and lower-
most coal splitting devices 54 and 55 may
also be again adjusted in elevation and then
locked rigidly in adjusted vosition by clos-
ing the valves 69, 70, 79 and 80.

By referring to Fig. 2 it will be seen that
the wall jack shoe 185 is rectangular in ele-
vation; the shoe 129 is of similar shape.
When the wall jacks are released and the
main frame of the mining machine has been

70
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anchored by the upward movement of the .

top plate 20 against the roof, the motor 114
may be operated to move the piston 118 to
the right, as viewed in Kig. 3, whereupon
the shoes 135 and 129 will slide along the

100

floor of the mine chamber to a new forward -

position where they may again he anchored
in readiness for another forward movement
of the mining and loading machine to & new
operating position,

In Figs. 5 and 6 I have illustrated an
electrically operated pump which comprises
,» & pump casing 188,
and a water reservoir 139.- The valve struc.
ture 140 is adapted to be mounted on top of
the motor frame and the casing 138. The
whole structure shown in Fig. 5 may be se-
cured on top of the cylinder 122, as shown
in Fig. 2. On the motor shaft is a worm
141 which meshes with a worm wheel 149.

The shaft of the worm wheel 142 is jour-

naled in the bearings 143, 144, 145 and 1486.
Between the bearings 148 and 144 is located
an eccentric cam 147 which is secured to the
shaft 148 on which the worm wheel 142 ig
mounted. . A similar eccentric cam is Jocated
between the bearings 145 and 146 on the
shaft 148. Eccentric straps 149 and 150 are
mounted on the eccentric cams and connect-
ed respectively to the pitman 151 and the
pitman 152. The latter are pivoted respec-
tively to pump plungers 153 and 154, as
shown in Figs. 5 and 6. The pump plung-
ers 154 and 155 operate in vertical eylin-
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ders 156 and 157 to pump water from the
reservoir 139 through the pipes 158 and 159
into the pressure pipes 160 and 161. Suit-
able check valves may be located -at the
lower ends of the cylinders 156 and 157, as
indicated diagrammatically at 162 and 163,
so that the water may pass freely from the
water reservoir to the left, as viewed in Fig.
5, into and through the pump cylinders, and

thence into the pressure pipe 161, the re-

turn flow being prevented by the check
valves,

The valve structure 140 is shown in de-
tail in Figs. 10, 11, 12 and 13. The valve
casing 162 is provided with a longitudinal
passage 161" closed at its ends, but having
an intermediate connection to the pressurc
pipe 161. The other side of the casing 162
is provided with a return passage 163’
which connects with the return pipe 163
leading to the upper part of the water
reservoir 139, as shown in Fig. 5.

The valve structure 140 comprises four
valves manually operable by means of the
handles 164, 165, 166 and 167, as shown in
Fig. 5. The valve 168 which is adapted to
be operated by the handle 164 is shown in
detail in Figs. 10 and 11, the latter being a
section on line 11—11 of Fig. 10. The de-
tails of the valves operable by the handles
165, 166 and 167 are shown in Figs. 10 and
13, the latter being a sectional view on line
18—13 of Fig. 10. Attention is also called
to the section lines of Fig. 12 on which the
sectional portion of Fig. 10 is taken.

In Fig. 14 the piping connections between
the valve structure 140 and the cylinders 23,
116, 121 and 122 are diagrammatically
shown. When the valve 168 is moved to the
position shown in Fig. 10 the port 169 con-
nects the fluid pressure passage 161’ to the
pipe 170, and when this occurs the table top
20 is moved against the roof of the minc
chamber to anchor the main frame. The
said table top 20 may be released by moving
the valve 168 so that its port 171 will con-
nect the pipe 170 to the return passage 163’
whereupon the weight of the parts carried
by the cylinder 238 will force the water out
of the latter into the return passages 163’
and 163 and back into the reservoir 139.

If it is desired to operate the piston 127
in the cylinder 121 to release the shoe 129
from the wall 130 the valve 172 may be

" moved to the position shown in Figs. 10

and 13 whereupon communication will he
e-tablished between the supply pressure pas-
sage 161° through the port 173 to the pipe
174 which leads to the port 125. The pis-

- ton 127 will be moved to the right, as shown

)

in Fig. 14, and the water to the right moved
tut of the port 126 into the pipe 175 which

teads to the port 176 and thence to the re-

-rn passage 163’. When it is desired to
1ove the piston 127 to the left to anchor the
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shoe 129 against the mine wall 130 the valve
172 is moved to the position where the port
173 is connected between the supply pas-
sage 161" and the pipe 175. In this position
the port 177 will connect the pipe 174 to
the return passage 163", thus allowing the
liquid to the left of the piston 127 to move
out of the port 125 and along the pipe 174
back to the reservoir 139.

In the same manner by means of a valve

178 constructed and arranged similar to the:

valve 172 shown in Figs. 10 and 13 the flow
of liquid along the pipes 179 and 180 may
be controlled to effect forward or rearward
novement of the eylinder 116 relatively to
the piston 118 and piston rod 119, Also, in
a similar manner the valve 181 constructed
and arranged as the valve 172 shown in
Figs. 10 and 13 may be operated to control
the flow of the pressure medium along the
pipes 182 and 183 to effect the operation of
the piston 133 in the cylinder 122, It

70
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should also be noted that the valves 169, 172,

178 and 181 may each be moved to a neutral
position so that the liquid in the cylinders
cannot flow out; that is to say, after the fluid
pressure motors comprising the cylinders
23, 116, 121 and 122 have been operated to
adjusted positions the pistons therein may
be locked in adjusted positions by moving
the valves 169, 179, 178 and 181 to neutral

‘positions so that the water can flow neither

Into nor out of the respective eylinders.
In Figs. 7, 8 and 9 I have shown supple-
mental hydraulic anchoring devices which
way be distributed in spaced-apart loca-
tions both on the circular table top 20 and
the base plate 19. - As shown in Pig. 7, these
supplemental hydraulic anchoring devices
may be arranged radially in pairs. The
plungers 184 and 185 are fitted in cylindrical
recesses at the rear portion of the ‘top plate
20; the plungers 186 and 187 are similarly
arranged in suitable cylindrical recesses in
the forward portion of the table top 20. In
Fig. 8 T have shown the advantage of the
use of a plurality of spaced-apart distribut-
ed hydraulic roof jacks on the plate 20 be-
cause the forward portion of the mine cham-
ber and the section of the roof engaged by
the plunger 186 is at
vation than the section of the roof engaged
by the plungers 184 and 185. The section
engaged by the plunger 187 is even some-
what higher than the section engaged by
the plunger 186. The plungers 188, 189 and
190 are arranged in suitable eylindrical re-
cesses and all of the recesses ‘are intercon-
nected by the passageways 191 so that the
fluid pressure medium may be directed si-
multancously to all of the fluid pressure
cylinders in the top 20 by being connected
to the vertical pipe 192, as shown in Trig. 8.
The base plate 19 is also provided with
pairs of radially arranged plungers, some of

a slightly higher ele--
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“which ave illustrated at 193, 194, 195 and

196, each adapted to fit into a cylindrical re-
cess forming a cylinder of a hydraulic floor
jack. The various cylinders in the base plate
19 are connected together by the passage-
ways 197 so that fluid pressure medium may
be directed to all of the plungers simulta-
neously from the pressure supply passage
198. The vertical passage 199 counects the
passages 197 and 198 to the vertical cylin-
drical recess 200 along which the tube 199
is adapted to slide as the. table top 20 is
moved to various elevations.

By comparing Fig. 8.with Fig. 3 it will
be seen that the passageways 27 and 98 are
the same in both views, but in Fig. 8 1 have
added a valve 201 operable by means of a
handle 202 and provided with a port 203 to
direct the fluid pressure medinm first into
the passageway 28 so as to force the cylinder
23 upwardly so that the top plate 20 will
engage the roof of the mine chamber {o a
certain extent whereupon the valve 201 is
moved so that the port 203 will connect the
pipe 29 to the passageway 198 and then the
various distributed auxiliary floor and roof
jacks will be operated to securely anchor the
main frame while maintaining the base plate
19 and the top plate 20 approximately in
horizontal positions. The valve 201 may
then be moved to neutral position so as to
lock the auxiliary plungers in adjusted po-
sitions and also lock the cylinder 23 at’its
adjusted elevation.

I prefer to control the operation of the
pistons 65 and 75 independently of the op-
eration of the part illustrated diagrammati-
cally in Fig. 14.  For this purpose an elec-
trically operated pump similar to that illus-
trated in Figs. 5 and 6 is mounted on the
frame of the motor 30, as shown at 904 in
Fig. 1. The electrically operated pumping
mechanism 204 may be secured to the motor
frame 30, as indicated at 205. The valve
structure 206 is illustrated in detail in Figs.

-15, 16’and 17, and Fig. 18 dingrammaticaf]y

illustrates the connections of the valve struc.
ture with the hydraulic motors comprising
the pistons 65 and 75. When the valve 207
1s moved to the position shown in Fig. 15 the
supply passage 161’ will be connected
through the port 208 to the pipe 209 which
leads to the port 67 at the upper end of the
cylinder 66. When the piston 65 is moved
down to elevate the splitting tool 54 the wa-
ter below the piston will be forced out of
the port 68 into the pipe 210 which is con-
nected by the port 211 by the valve 907 by
the return passage 168’ - By turning the
valve so that the port 208 will connect {he
supply passage 161’ to the pipe 210 the pis-
ton 65 can be moved upwardly to lower the
splitting tool 54, The water above the pls-
ton 65 will then flow ont through the pipe
209" and port 212 to the return passage 163/,
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By noting that the sectional portion of Fig.
15 1s taken on line 15—15 of Fig. 17 and that
Fig. 16 is taken on line 16—16 of Fig. 15,
the direction of flow of the fluid pressure
medium may easily be traced.

Since the valve 218 is constructed and ar-
ranged the same as the valve 207 it will be
evident that the operation of the valve 213
will control the flow of the pressure medium
through the pipes 214 and 125 into the eylin-
der 76 to adjust the clevation of the split-
ting tool 55, as well as the scvaping and
scooping mechanism designated 60, While
the valves 207 and 203 way be moved {o neu-
tral position to lock the ‘pistons 65 and 75
i adjusted positions, such locking may also
he effected by closing the hand operated
ralves 69 and 70 for the piston 65 and by
closing the hand operated valves 79 and 80
for the piston 75.

In ovder to facilitate illustration of the
auxiliary floor and roof jacks distributed on

the base and top plates I have omitted Trom .

Fig. 8 the motor and gearing shown i Figs.
2, 3 and 4 and also the coupling pin 104,
but it should Le chserved that ample space
for the coupling pin 104 and the erank arm
105 is provided at 216, as shown in Fig. 8.
Furthermore, I have shown in Fig. 7 a
slot 217 for the handle 107, as also shown
in Fig. 1, this handle 107 being adapted to
operate a rock «hatt 106, as shown in Fig. 3.

Obviously those skilled in the art may
make various changes in the details and ar-
rangemients of parts without departing from
the spirit and scope of my invention as de-
fined by the elaims heveto appended and T
wish therefore not to be restricted to the
preeise constraction hevein diselosed.

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

Lo Tna mining and loading machine, the
combination with supporting frame-work,
of coal cleavage mechanism having a free
and unobstrueted space in advance thereof
and mounted on said frame-work for arcuate
movement relatively thereto, means for op-
erating said coal cleavage mechanism to dis-
lodge material from a mine vein by direct
action thercon, a conveyer for transferring
dislodged material toward loading position,
and means movable with said coal cleavage

~mechanism along the base of the mine wall

to_move dislodged material toward the re-
ceiving end of said conveyer.

2. In a mining and loading machine, the
combination with supporting frame-work, of
conl cleavage mechanisni having an arcuate
path of travel and adapted to act on an up-
vight mine wall, means for operating said
cont cleavage mechanism, and meehanism
movable therewith in position to serape
simultaneousiy along hoth the floor and réof
of the mine chaniber adjacent the space from

which the material is dislodged.
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3. In a mining and loading machine, the
combination with supporting frame-work,
of conveyer mechanisin mounted thereon,
coal cleavage mechanism having a free and
unobstructed space in advance thereof, means
for operating the same by direct action on
the native bed in the mine, and means for
collecting the dislodged material and mov-
ing it toward the receiving end of said con-
veyer mechanism.

4. In a mining and loading machine, the
combination with supporting frame-work, of
conveyer mechanism mounted thereon, an
upright sevies of coal splitting devices having
free and unobstructed spaces in advance
thereof, means for operating said coal split-
ting devices by direct action on the native
bed of coal, and means movable along the
path of movement of said coal splitting de-
vices for collecting the dislodged matevial
and moving the same toward the receiving
end of said conveyer mechanism.

5. In a mining machine, the combination
with coal cleavage mechanism comprising a
plurality of spaced-apart pointed wedging
tools adapted to enter the upright face of a
mine vein and split large pieces of coal there-
from over a large area extending from the
Hoor to the roof of the mine chamber, of
means for opevating said coal cleavage mech-
anism including arcuate feed thereof to dis-
lodge the material from the mine wall as
aforesaid, and spaced-apart devices at the
floor and roof of the mine chamber in posi-
tion to trim off the surfaces both at the floor
and at the roof where the material has been
dislodged.

6. In a mining machine, the combination
with an upright series of coal splitting de-
vices adapted to penetrate the face of the
mine vein in its native state and by wedging
action split large sections of coal from the
umnined mass, said upright series of coal
splitting devices including one at the roof
and one at the floor of the mine chamber,
means for operating said coal splitting de-
vices including arcuate feed thereof, and
auxiliary devices carried respectively by the
roof and floor coal splitting devices to trim
off the surfaces adjacent the space from
whicli the material has been dislodged.

7. In a mining machine, the combination
with a main frame, of a supplemental frame
mounted to move arcuately on an upright
axis on said main frame, an upright series
of ceal splitting devices mounted on said sup-

plemental frame and movable arcnately

therewith, one coal splitting device being at
the roof, another at the floor and another be-
ing arranged intermediate the floor and roof
with its forward end in advance of the other
coal splitting devices, and means for turn-
ing said supplemental frame on said upright
axis to cause the intermediate coal splitting
device to first dislodge material intermediate
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the floor and roof (o facilitate the dislodging
action of the floor and roof coal splitting de-
vices,

8. In a mining machine, the combination
with supporting framework, of a plurality
of spaced-apart pointed coal cleavage. devices
each adapted to penetrate the coal in its na-
tive bed and split the coal from the mine
veln, means for operating said coal cleavage
devices “including arcnate foed thereof to
cause the sumne to pencirate the native coal
and dislodge the same, and means for ad-
justing. the relative operating positions of
sald coal cleavage devices. ‘

9. In a mining machine. the combination
with a supporting frame, of a coal splitting
device having a free and unobstructed space
in adyvance thereol and adjustably mounted
on sald 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 de-
vice including arcnate feed thereof by caus-
ing the same to act dirvectly against the mine
wall to penelrate the native coal and dislodge
the same,

10. In a mining machine, the combination
with a supporting frame, of a supplemental
frame pivotally mounted on said supporting
frame for arcuate movement relatively there-
to on an upright axis, coal splitting mech-
anism mounted on said supplemental frame
to move bodily therewith, means for im-
parting arcunate movement to said supple-
mental frame to operate said coal splitting
mechanism, and a hydraulic motor connected
to said coal splitting mechanism to adjust
the position thereof relative to said supple-
mental frame,

11. 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 including arcuate feed thereof, a
hydraulic motor connected to said coal split-
ting tool to adjust the position thereof rela-
tive to said frame, and means for effecting
the locking of said motor to hold the coal
supporting tool rigidly connected to said
splitting frame for feeding movement there-
with. ' ~

12. In a mining machine, the combination
with a supporting frame, of a coal cleavage
device pivotally connected thereto to swing

-on a horizontal axis, a hvdraulic motor con-

nected to said device to adjust the elevation
of the operating end thereof, and valve
mechanism for controlling the operation of
said motor and the locking thereof in ad-
justed position to hold said .device rigidly
connected to said frame.

13. In a mining and loading machine, the
combination Wwith a main frame, of means
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for anchoring the frame between the floor
and roof of a mine chamber, a supplemental
frame mounted on said mam frame for
arcuate movement relatively thereto on an
upright axis having a free and unobstructed
space in advance ther eof, coal cleavage mech-
anism mounted on said supplemental frame
to move bodily therewith, means for moving
saidd supplemental frame to secure arcuute
movement of said coal cleavage mechanism
directly against the native coal in its bed
to dislodee such coal from an upright mine
wall .dmw an arcuale space, conveyer mech-

anisu connectcd to said main frame in posi-

tion to receive dislodged material and trans-
fer the same toward loading position, an
abutment comprising wall jacks for engag-
ing the walls of the mine chamber back of
said main frame, and a motor connected be-
tween said abutment and said main frame to
move the main and supplemental frames
forward when said abutment is anchored and
to move the abutment forward when the
main frame is anchored.

14. In a mining and loading machine, the
combination with a main frame. of means
for anchoring the same. arc wall mining
mechanism mounted on said main frame,
loading apparatus comprising a conveyer
for receiving the dislodged material and
transferring the same toward loading posi-
tion, an abutment comprising fluid pressure
wall jacks loeated end to end “and adapted to
enmwv opposite walls of the mine chamber,
and a fluid pressire moter c¢onnected be-
tween said abutment and said main frame to
move the latter forward when not anchored
and to move the abutment forward when
said main frame is anchored.

15, In a mining and loading machine, the
combination with a base plate, of an arcuate
receiving plate on said base plate in a rela-
tively low position ‘ld]d( ent the floor of the
mine chamber and on the forward portion of
said base plate, means for dislodging mate-
rial from an upright wall in advance of said
base plate, and means for operating said re-
ceiving plate to move from the mine wall
ruﬂlodoed matervial received thereon.

16. In a mining machine, the combination
with a circular base plate, of an annular re-
ceiving plate mounted on the upper surface
of said base plate, coal cleavage mechanism
for dislodging material from" an upright
mine wall onto said receiving plate, and
means for operating said rveceiving plate to
earry the (h%lodwed “material away “from the
mmc-\ wall.

In a mining machine, the combination
\nih a main frame comprising a series of
notches, of a pawl adapted to engage said
potches successively, a supplemental frame
mounted for movement relatively to said
main frame. dislodging mechanism mounted
on said supplemental frame, and means con-

S

nected to said pawl for causing said sup-
plemental frame to move forward step by
step in accordance with the successive notches
engaged by said pawl.

18. In a mining machine, the conibination
with a main frame, of a supplemental frame
mounted on said frame for movement rela-
tively thereto to various elevations, means
for moving said supplemental frame relative
to said frame to anchor both franies, dis-
lodging mechanism mounted on said franes,
meuns comprising pawl and ratchet mecha-
nism for moving the dislodging mechanism
to effect ieedmu thereof, the ratchet mecha-
nism being mounted on one of said frames in
stationary position when said frames ave
anchored, and medumxm for operating said
moving means by causing said pawl to en-
gage various ratchet teeth

19. In a mining machine, the combination
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with 2 main irame, of a supplemental frame -

mounted thereon for movement relatively
thereto to various elevations, means for mov-
ing said supplemental frame. relatively to
saxd main frame to anchor both frames, dis-
lodging mechanism mounted on said frames,
pawl and ratchet mechanism between said
frames and comprising ratchet teeth on one
of said frames, and means for operating suid
pawl and ratchet mechanism to effect arcuate
feeding movement of said dislodging mechs-
nism while said frames are anchored in sta-
tionary position.

20. In a mining machine, the combination
with a main frame, of a supplemental frame,
mounted thereon for upright movement rela-
tively thereto, dislodging mechanism sup-
ported on said frame between the same, a
pivoted arm, an operating motor, means con-
nected between said motor and pivoted arm
for oscillating the latter and pawl and
ratehet mechanism, operated by the oseilla-
tions of said pivoted arm to effect the opera-
tion of said dislodging mechanism including
the feed thereof duri ing the dislodging of ma-
terial from the mine wall said ratchet mech-
anism comprising vatehet teeth ar ranged
along an are on one of said frames and
adapted to occupy a stationary position dur-
ing the operation of said dislodging mecha-
nism,

91. In a mining machine, the combination
with # main frame comprising a circular
plate having an avcuate ra rtchet thereon, of
a supplemental frame mounted for rotation
on said main frame, dislodging mechanism
mounted on said supplemental frame, a mo-
tor mounted on said supplemental frame, an
arm pivotally connected to said main and
supplemental frames, & pawl at the outer
portion of said pivoted arm in position to
engage said ratchet, an eccentric eam, means

connecied to said motor for rotating said
eccentric cam, and a pitman connected be-
tween said cam and said arm for oscillating
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the latter to cause said pawl and ratchet
mechanism- to feed said dislodging mecha-
nism forward step by step along an arcuate
mine wall, ‘

22. In a mining machine, the combination
with a main frame, of a supplemental frame
movable arcuately on an upright axis on said
main frame, dislodging mechanism mounted
on said supplemental frame to have an are-
uate path of travel, means comprising a mo-
tor on said supplemental frame for moving
the latter arcuately on said upright axis to
feed said dislodging mechanism, a gear
mounted to rotate on said upright axis rela-
tively to said main frame, power transmis-
sion gearing between said motor and said
center gear, and means for holding said cen-
ter gear against rotation relatively to said
main frame to cause the restoration of said
dislodging mechanism, '

23. In a mining machine, the combination
with a main frame, of an annular receiving
plate mounted to rotate said main frame on
an upright axis, a supplemental frame
mounted to rotate on said upright axis, a
motor mounted on said supplemental frame,
dislodging mechanism mounted on said sup-
plemental frame, power transmission gear-
ing between said motor and said annular
plate comprising a gear concentric with said
upright axis, means comprising pawl and
ratchet mechanism connected to said motor
for effecting the feeding of said dislodging
mechanism while said annular plate is being
rotated relatively to said main frame, and
means for holding said concentric gear
against rotation relatively to said main
frame to effect restoration of said dislodging
mechanism after release of the pawl from
said ratchet mechanism. :

24. In a mining machine, the combination
with a circular base plate, of an annular re-
celving plate mounted to rotate thereon on
an_upright axis, a gear secured to said an-
nular plate concentrically with said upright
axis, a supplemental frame mounted to to-
trte on said upright axis, dislodging mecha-
nism mounted on said supplemental frame,
a motor on said supplemental frame, power
transmission mechanism between said motor
and said concentric gear to rotate said an-
nular plate about said upright axis, and
means for holding said annular plate
against movement relatively to said base
plate for causing s=aid power transmission
gearing to rotate said supplemental frame
on said upright axis.

25. In a mining machine, the combination
with a main frame, of a supplemental frame
mounted thereon to move arcuately relative-
lv thereto on an upright axis, a motor
mointed on said supplemental frame, power
transmission gearing driven by said motor
anfl comprising a gear concentric with the
said upright axis, and operator-controlled
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power-operated mechanism for preventing
the rotation of said concentric gear to eflect
arcuate movement of said supplemental
frame on said upright axis.

26. In a mining machine, the combination
with a main frame having a rigid portion
widely expanding and adapted to rest on and
slide over a mine floor, of dislodging niech-
anism mounted on said frame in position to
operate on an upright mine wall, means for
operating said dislodging mechanism to dis-
lodge material from said upright mine wall
between a flat floor and a flat roof, and
means comprising' a plurality of shallow
fluid pressure jacks distributed on the rigi
portion of said main frame for anchoring
the same between said flat floor and said flai
rootf during the operation of said dislodging
mechanism on said upright mine wall.

27. In a mining machine, the combina-
tlon with a rigid main frame, of mining
mechanism mounted thercon and adapted to
operate on an upright mine wall between an
approximately flat floor and an appProxi-
mately flat roof, means for operating said
dislodging mechanism to dislodge material
from said upright mine wall, and mecans
for comprising a plurality of distributed
fluid pressure jacks each operahle. down-
wardly against an uneven floor to varying
degrees for anchoring said rigid main fame
between said floor and said roof during the
operation of said mining mechanism on such
upright mine wall.

28. In a mining machine, the combination
with a main frame having a rigid portion,
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of mining apparatus mounted thereon, means .

for operating said mining apparatus, and
mechanism comprising a main fluid pressuve
jack and a plurality of auxiliary pressure
jacks all carried by said rigid portion of said
main frame in co-operative relation for an-
choring the latter.

29. In a mining machine, the combination
with a main frame comprising a base plate
having a lower plane surface adapted to en-
gage the floor of a mine chamber and a top
plate adapted to engage the roof of a mine
chamber, of mining apparatus mounted on.
said main frame, means for operating said
mining apparatus, a plurality of jacks dis-
tributed on said base plate to engape the
irregularities of the floor. and a plurality of
jacks distributed on said top plate o engago
the irregularities of the roof of the mine
chamber to anchor said main frame.

30. In a mining machine, the combination
with a main frame comprising a base plate
and a top plate, of mining apparatus
mounted thereon. means for operating said
mining apparatus, a main fluid pressure jack
for anchoring said main frame, and a pli-
rality of auxiliary flaid pressure jacks dis-
tributed on said top plate and on said base
plate to engage respectively irregularitios of
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the floor and roof of the mine chamber and
more securely anchor said main frame,

31. In o mining machine, the combination
with u base plate, of an upright standard
thercon, a top plate, a cylinder depending
from said top plate and extending over said
standard to form a hydraulic roof jack, a
liquid supply pressure pipe, a passageway
extending from said pipe along said base
plate and through said standard into said
cylinder, a plurality of auxiliary distributed
hydraunlic roof jacks on said top plate, a
plurality of distributed hydraulic floor jacks
on said base plate, passages for simulta-
neously directing liquid pressure from said
pipe to said various distributed floor and
roof jucks. a valve adapted to first direct
the liquid pressure from said pipe to said
exlinder and then to the said floor and roof
jacks, said valve being also adapted to lock
the main and auxiliary jacks in anchoring
positions, mining apparatus mounted on the
muin frame formed by said base plate, stand-
ard and cylinder, and means for operating
said mining apparatus while said Dase and
top plates remain locked in anchored posi-
tions.

32. In a mining and loading machine, the
combination with supporting frameworl, of
dislodging’ mechanism  mounted thereon
comprising a plurality of spaced-apart
pointed tools adapted to penetrate the coal
i 1ts native bed, means for operating said
dislodging mechanism by moving the same
arcuately relatively to said framework, n
couveyer for transferring the dislodged ma-
terial toward said loading position, and
means movable with said dislodging mecha-
rism along the base of the mine wall to
mwove the dislodged material toward the
recelving end of sald conveyer.

33. In a mining and loading machine, the
comibination with supporting framework, of
conveyer mechanism mounted thereon, coal
cleavage mechanism comprising a plurality
of spaced-apart dislodging tools arranged in
upright series and adapted to penetrate the
native bed of coal and tear the same from
the unmined mass, means for operating said
coal cleavage mechanism, and means for col-
lecting the dislodged material and moving
it toward the receiving end of said conveyer
echanism,

34. In a mining and loading machine, the
combination with supporting framework,
of conveyer mechanism mounted thereon, an
upright series of coal splitting devices ar-
ranged in spaced relation and adapted to
penctrate the coal in its native bed and dis-
lodge the same in comparatively large lumps
over the entire upright mine wall, means
for operating said coal splitting devices by
direct action on the native bed of coal, and
uieans movable along the path of movement
of said coal splitting devices for collecting

ix

the dislodged material and moving the same
toward the receiving end of said conveyer
mechanism,.

35. In a mining machine, the combination
with supporting framework, of coal cleav-
age mechanism comprising a plurality of
spaced-apart pointed wedging tools adapted
to penetrate the face of a mine vein and
split coal therefrom, means for supporting
said coal cleavage mechanism on said frame-
work for an arcuate path of travel relatively
thereto, means for operating said coal cleav-
age mechanism by imparting an arcuate
movement thereto relatively to said frame-
work, and mechanism movable with said
coal cleavage mechanism in position to
simultaneously scrape material from the floor
and from the roof to trim the same ad-
jacent spaces from which the material is
dislodged.

36. In a mining and loading machine, the
combination with a supporting frame, of
a supplemental frame mounted on said main
Trame for arcuate movement relatively there-
to on an upright axis, coal cleavage mech-
anism mounted on said supplemental frame
for arcuate movement relatively thercto, a
conveyer on sald main frame, means for
delivering to said conveyer dislodged ma-
terial from a position diametrically opposite
the initial dislodging position of said coal
cleavage mechunism, and means for assisting
said coal cleavage mechanism in delivering
dislodged material to said delivering neans.

37. In a mining machine, the combination
with an upright series of coal splitting de-
vices including one at the roof and one at
the floor of the mine chamber, of means for
operating said coal splifting devices includ-
ing arcuate feed thercof, and an auxiliary
scraper carried by the floor coal splitting de-
vices to trim the surface adjacent the space
from which the material has been dislodged
along the floor.

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

39. In a mining machine, the combination
with supporting framework, of a plurality

of spaced-apart pointed coal cleavage de-
vices comprising one at the roof and another
at the floor, means for individually adjust-
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ing the elevation of the respective floor and
roof coal cleavage devices, and means for
operating said coal cleavage devices includ-
ing arcuate feed thereof to cause the same
to penetrate the native coal and dislodge
the same.

" 40. In a mining machine, the combination
with a pointed coal cleavage device in posi-
tion to act on the coal in its native bed
along an arcuate path approximately in the
horizontal plane of the roof in the mine
chamber, and means for operating said
pointed coal cleavage device including arc-
uate feed thereof to act directly on the coal
in its native bed to split the same from the
coal vein.

41. In a mining machine, the combination
with supporting framework, of coal cleavage
mechanism mounted thereon and comprising
floor and roof coal splitting devices each
adjustable in elevation, separate and inde-
pendent means for adjusting the respective
tloor and roof coal splitting devices, and
means for operating said coal cleavage mech-
anism by causing the same directly on the
coal in its native bed to dislodge the coal.

42, In a mining machine, the combination
with supporting framework, of coal cleavage
mechanisiy comprising a pointed pivoted
tool. a hydraulic motor for adjusting the ele-
vation of the point of said tool, and means
for operating said coal cleavage mechanism
including arcuate feeding movement thereof
to dislodge material between the floor and
roof by one continuous movement along the
nrine wall. ‘

43. In a mining and loading machine, the
combination with a main frame, of means
for anchoring the same, arc wall mining
mechanism mounted on said main frame and
comprising coal cleavage mechanism adapt-
eid to act directly on the coal in its native
hed to dislodge the same, loading apparatus
comprising a conveyer for receiving the dis-
lodged material and transferring the sane
toward loading position, and means located
diametrically opposite the initial position
of said coal cleavage mechanism for receiv-
ing and directing the dislodged material
onto said conveyer,

44, In a mining and loading machine, the
combination with a supporting frame, of an
arcuate receiving plate on said supporting
frame, nieans comprising a plurality of
spaced-apart pointed coal cleavage devices
adapted to dislodge material from the en-
tire upright mine wall between the floor and
roof thereof, means for operating said coal
cleavage mechanism, and means for operat-
ing said receiving plate to move from the
mine wall the dislodged material rveceived
therelrom.

45, Tn a mining machine, the combination
with a main frame, of means for anchoring
the same, a supplemental frame mounted
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for arcuate movement relatively to said main
frame, dislodging mechanisin mounted on
said supplemental frame and comprising
spaced-apart pointed coal cleavage devices,
and self-contained power-operated mecha-
nism between said supplemental frame and
said main frame and comprising a widely
expanded notched horizontal table for mov-
ing the supplemental {rame together with
said coal cleavage mechanism step by step
along said main frame to operate said coal
cleavage niechanism by lmparting arcuate
feeding riovement thereto. ,

46. 1n a mining machine, the combination
with a main frame, of a supplemental frame
mounted  on said main frame for arcuate
movement relatively thereto, dislodging
mechanism mounted on said supplemental
frame and movable bodily therewith in an
are, a motor carried by saild supplemental
frame, a ratehet onsaid main frame, a pawl,
and means connected between said motor and
saltl pawl for effeeting arcuate feeding
movenient of caid dislodging mechanism.

47. In a mining machine, the combination
with a main frame, of a supplemental frame
mounted thereon to move arcuately relative-
ly thereto, dislodging mechanism mounted
on said sapplemental frame, a ratchet on
said main frame, a pawl, a pivoted lever
carrying said pawl, and means for oscillat-
ing said lever relatively to said supplemental
frame to effect arcuate feeding of said dis-
lodging mechanism,

48. In a mining machine, the combination
with a main frame, of a supplemental frame
pivoted thereto for arcuate movement on an
upright axis, dislodging mechanism carried
by said supplemental frame, a lever pivoted
to said upright axis to have a swinging
movement thereon with said supplemental
frame, means for oseillating said lever rela-
tively to said supplemental frame and on
said upright axis, and pawl and ratchet
mechanism between said lever and said main
frame to effect feeding movement of said
dislodging mechanism™ when said lever is

‘oscillated.

49. In a mining machine, the combination
with a main frame, of means for anchoring
the same, an arcuate ratchet on said main
frame, a supplemental frame pivoted to said
main frane for arcuate movement thereon,
dislodging mechanism carried by said sup-
plemental frame for bodily movement there-
with, a motor on said supplemental {frame,
a lever pivoted on said upright axis for
movement with said supplemental frame, a
pawi carried by said lever in position to
engage said arvcuate ratchet and motor car-
ried by said supplementul frame, and means
conneeted between said motor and said lever
for oscillating the latter relatively to said
supplemental frame to effect the operation
of said pawl and ratchet mechanism to effect
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feeding movement of said dislodging mecha-
nism.

50. In a mining machine, the combination
with a main frame, of a supplemental frame
mounted thereon for arcuate movement rela-
tively thereto, dislodging mechanism mount-
ed on sald supplemental frame, means com-
prising pawl and ratchet mechanism for
moving said supplemental frame to effect
feeding of said dislodging mechanism, and
wechanism comprising power-operated spur
gearing for restoring said dislodging mecha-
nism to initial position when said pawl and
ratchet mechanism is released.

51. In a mining machine, the combination
with a main frame, of a supplemental frame
mounted thereon for movement relatively
thereto, dislodging mechanism mounted on
sald supplemental frame, means for moving
said supplemental frame step by step rela-
tively to said main frame to effect feeding
maovement of said dislodging mechanism,
rlle gearing connected to said moving means,
and locking mechanism associated with said
gearing to effect restoration of said dislodg-
ing mechanism by a continuous and com-
paratively rapid movement of said supple-
mental frame to initial position.

52. In a mining machine, the combination
with a main frame, of a supplemental frame
mounted thereon for movement arcuately
relatively thereto on an upright axis, dis-
lodging mechanism mounted on said supple-
mental frame to have an arcuate path of
travel, a gear concentric with the axis of ar-
cuate movement of said supplemental frame,
means comprising power transmission gear-
ing for operating said dislodging mechanism
while said concentric gear is free to rotate
relatively to said frame, a power transmis-
sion connection between said power trans-
mission gearing and said concentric gear,
and means for holding said concentric gear
against rotation relatively to said main

frame to effect restoration of said dislodging.

mechanism to initial position.

53. In a mining machine, the combination
with a main frame, of a supplemental frame
monnted thereon to move relatively thereto
along an are, dislodging mechanism mounted
on sald supplemental frame, means for oper-
ating said dislodging mechanism comprising
power transmission gearing, a gear concen-
tric with the axis of movement of said sup-
plemental frame and connected for rotation
to said power transmission gearing but free
to operate during the operation of said dis-
lodging mechanism, and means for prevent-
ing at will the rotation of said concentric
gear to effect arcuate continuous restoring
movement of said supplemental frame on
said axis.

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

pivoted thereto, dislodging mechanism car-

is

ried by said supplemental frame, means com-
prising power transmission gearing for mov-
ing said supplemental frame to effect feeding
of said dislodging mechanism, a gear con-
centric with the pivotal axis of said supple-
mental frame and connected to said power
transmission gearing for free rotation there-
by during the operation of said dislodging
mechanism, and means for preventing rota-
tion of said concentric gear relatively to said
main frame to cause said power transmission
gearing to give said supplemental frame s
continuous and comparatively rapid restor-
ing movement.

55. In a mining machine, the combination
with a main frame having a lower rigid
plane surface, of dislodging mechanism
mounted on said main {rame in position to
operate on an upright mine wall, means for
operating said dislodging mechanism to dis-

lodge material from such upright mine wall.

between the floor and roof of the mine cham-
ber, and means comprising a plurality of
fluid pressure jacks distributed on said main
frame over the lower rigid plane surface
thereof, for anchoring said main frame rig-
idly between the floor and roof of the mine
chamber during the operation of said dis-
lodging mechanism on such upright mine
wall,

56. In a mining machine, the combination
with a main frame, of means comprising a
roof plate having an upper plane surface,
for anchoring said main frame between the
floor and roof of the mine chamber, mining
mechanism mounted on said main frame and
adapted to operate on an upright mine wall
between the floor and roof of the mine cham-
ber, means for operating said mining mech-
anism to dislodge material from such up-
right mine wall, and a plurality of auxiliary
jacks distributed over said upper plane sur-
face for engaging irregularities along the
roof where the machine is anchored.

57. In a mining machine, the combination
with a main frame, of a supplemental frame
comprising a top plate adapted to engage
the roof of a mine chamber, mining appa-
ratus supported by said main frame, means
for operating said mining apparatus, and
means comprising a plurality of jacks dis-
tributed on said top plate to engage irreg-
ularities of the roof of the mine chamber
to anchor both of said frames.

58. In a mining and loading machine, the
combination with supporting framework,
comprising a base plate with a beveled edge
adapted to be located at the mine floor at
the forward end of said plate, of means on
said plate for transferring rearwardly dis-
lodged material, mechanism for operating
said transferring means, and cleavage mech-
anism comprising a plurality of spaced-
apart dislodging tools arranged in upright
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bed of mineral and tear the same from the
unmined mass, and means for operating said
cleavage mechanism,

59. In a mining and loading machine, the._
combination with a supporting frame comi-

" prising a base plate with a forward beveled

edge arcuate in plan, of coal cleavage
mechanism comprising an upright series of
coal splitting devices arranged in spaced
relation and adapted to penetrate the coal
in its native bed and dislodge the same in
comparatively large chunks, means for oper-
ating sald coal splitting devices by direct
action on the native bed of coal, and loading
apparatus comprising transferring mecha-
nism movable along said arcuate beveled
edge. :

60. In a mining machine, the combination
with supporting framework comprising a
base plate having a lower plane surface
and a forward edge inclined upwardly
and rearwardly from said plane sur-
face, said framework also comprising a top
plate having an upper plane surface and a
forward edge inclined downwardly and rear-
wardly from said upper plane surface, min-
ing apparatus mounted on said support-
ing framework between said base plate and
said top plate, means for operating said
mining apparatus, and loading apparatus
extending along said base plate adjacent the
forward edge thereof. »

61. In a mining machine, the combination
with a widely expanded base frame having
a forward beveled edge adapted to be located
at the floor of the mine chamber in position
to scrape over the floor when the machine is
moved forward, of a top frame mounted on
said base frame and having a forward
beveled edge adapted to be located at the
roof  of the mine chamber, mining appa-
ratus ‘supported on said base frame below
said top frame, and means for operating
saidl mining apparatus,

62. In a mining machine, the combina-
tion with widely expanded self-supporting
framework having a base with a forward
heveled edge at the floor of the mine cham-

-ber and a top with a forward beveled edge

at the roof, of mining mechanism on said
framework, means for operating said min-
ing mechanism, abutment mechanism, and
means between said abutment mechanism
and said framework for moving said frame-
work while being sclf-sustained and while
said beveled edges move along the said floor
and roof, respectively.

63. In a mining machine, the combination
with. widely expanded supporting frame-
work comprising a base plate having a for-
ward beveled edge and an adjustable top
plate having a forward heveled -edge, of
means for adjusting the clevation of said
top plate relatively to said base plate, min-
ing mechanism mounted on said framework,
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means for operating said mining mechanism,
and means for moving said framework and
mining mechanism forward to new locations.

64. In loading apparatus, the combination
with a supporting frame having a widely
expanded base plate with a forward beveled
edge adapted to be located at the floor of the
mine chamber in position to scrape over such
floor, of loading mechanism comprising
transferring means extending along said
base plate near said beveled edge, abutment
mechanism, and a fluid pressure motor be-
tween said abutinent mechanism and. said
frame for positively moving said base plate
to cause the beveled edge to serape over the
mine floor to collect material therefrom.

65. In a mining machine, the combination
with a main frame, of dislodging mechanism
mounted on said main frame and comprising
a plurality of spaced-apart pointed wedging
tools each adapted to penetrate the face of
the coal vein and by wedging action split
large portions of the coal from the unmined
mass over a wide area between and adjacent
said tools, anchoring mechanism for the
main frame comprising a roof jack, and a
plurality of supplemental jacks to resist
twisting strains during the operation of
such dislodging mechanism, a hydraulic
operating system for said anchoring mecha-
nism, and means for operating said dislodg-
ing mechanism to cause said tools to pene-
trate the solid face of the mine vein and
split the coal therefrom over such wide area
while said main frame remains anchored by
said anchoring mechanism.

66. In a mining machine, the combination
with a supporting frame comprising an up-
right standard, of a hub mounted on said
standard, a radial arm extending from said
hub, dislodging mechanism mounted on said
arm to move bodily therewith, means geared
to one portion of said hub for moving said
arm in one direction to effect feeding of said
dislodging mechanism, and means geared to
another portion of said hub for moving said
arm in the opposite direction to effect resto-
ration of said dislodging mechanism.

67. In a mining machine, the combination
with a supplemental frame comprising a
cylinder, of a hub journaled on said cylinder
to move pivotally relative to said supple-
mental frame, a radial arm extending from
said hub, dislodging mechanism mounted on
said radial arm to move bodily therewith, a
ratchet conmected to said hub, a pawl for
engaging said ratchet, and means for re-
ciprocating said pawl to act on said ratchet
to cause said supplemental frame and said
dislodging mechanism to be moved in feed-
ing direction.

68. In a mining machine, the combination
with a supporting frame comprising an up-
right standard, of a hydraulic jack for an-
choring said standard between the floor and
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roof of a mine chamber, a radial arm pivot-
ally connected to said standard for swing-
Ing movement on an upright axis, dislodging
mechanism mounted on said arm to move
bodily therewith and comprising a plurality
of spaced-apart penetrating tools adapted to
penetrate the coal in its native bed and split
the same Trom the face of the mine vein
over an area extending from the floor to the
roof. means for moving said arm in one di-
rection to effect feeding of the dislodging
mechanizni, and means for moving said arm
in the opposite direction to effect restoration
of said dislodging mechanism.

69. In a mining machine, the combination
with a main frame. of anchoring mechanism
therefor comprising a hydraulic roof jack
and a plurality of supplemental hydraulic
jacks to resist twisting strains, dislodging
mechanisni mounted on said main frame
comprising a  plurality of spaced-apart
pointed tools each adapted to penetrate the
coal in its native bed and co-operate with
the other tools to split the coal from the

face of the mine vein over an area extending

from the floor to the roof, a hydraulic oper-
ating system for said anchoring mechanism.
and means for operating said dislodging
mechanism to cause said tools to dislodge
the coal from the face of the mine vein while
said main frame remains anchored by said
anchoring mechanism.

70. In a mining machine, the combination
with supporting framework, of dislodging
mechanism comprising coal splitting tools
adapted to have a continuous forward feed-
ing movement along an arcuate path of
travel in position to operate on an upright
mine wall, pawl and ratchet mechanism for
feeding said  dislodging mechanism, and
means for holding said framework station-
ary during the operation of said dislodging
mechanisin,

71. In a mining and loading machine, the
combination with a main frame, of a sup-
plemental frame mounted on said main
frame for swinging movement relatively
thereto on an upright axis, dislodging mech-
anism comprising a plurality of spaced-
apart claw-like penetrating and wedging
tools each stationary relative to said supple-
mental frame and movable bodily therewith
in feeding direction, means for swinging
said supplemental frame on said upright
axis to operate said dislodging mechanism
by causing said tools to penetrate the solid
face of the coal in its native bed and by
wedging action split the coal from the mine
vein over a wide area and in large pieces,
mechanism for holding the main frame sta-
tionary during the operation of said dislodg-
ing mechanism, loading apparatus connected
to said main frame in position to receive the
dislodged coal upon the completion of the

is

arcuate swinging feeding movement of said
dislodging mechanism, and means for oper-
ating said loading apparatus to transfer the
received coal toward loading position while
said dislodging mechanism is restored to
initial position, :

72. In a mining and loading machine, the
combination with a main frame, of a supple-
mental frame, dislodging mechanism com-
prising pointed penetrating wedging tools in
position to operate on the solid upright conl
face of a mine vein hy moving along such
coal face, means arranged to move along the
floor at the base of the mine wall to move
the dislodged material along the path of
travel of the dislodging mechanism, and
loading apparatus connected to said frame
with its receiving end adjacent the end of
the path of travel of said dislodging mecha-
nism in position to receive said dislodged
material upon the completion of a forward
teeding stroke of said dislodging mechanism.

78. In a mining and loading machine, the
combination with a main frame, of a sup-
plemental frame connected to the forward
end of said main frame to extend horizon-
tally in advance thercof for arcuate move-
ment relatively thereto on an upright axis,
dislodging mechanism comprising  spaced-
apart penetrating wedging tools rigidly
connected together and rigidly connected to
said supplemental frame to move bodily
therewith as a rigid unit, a floor {rinuner
movable with said dislodging mechanism
and adapted to move the dislodged ma-
terial along the base of the mine wall in
the direction of the feeding travel of the
dislodging mechanism, means for imparting
arcuate movermnent to said supplemental
frame to effect the operation of said dis-
lodging mechanism and the operation of
said floor trimmer while said wmain frame
remains stationary, and a conveyor at one
side of said main frame with its receiving
end adjacent the limit of feeding travel of
said dislodging mechanism where the floor
trimmer moves the dislodged material.

74. In a mining and loading machine, the
combination with a main frame, of a sup-
plemental frame mounted thereon for arc-
uate movement relatively thereto on an up-
right axis, dislodging mechanism on said sup-
plemental frame to move bodily therewith,
a traveling conveyer extending around the
forward end of said main frame and compris-
ing a scooping conveyer frame movahle over
the mine floor to gather dislodged material
in advance thercof, an additional conveyer
at one side of said main frame with its Te-
celving end adjacent the limit of feeding
movement of said dislodging mechanism and
In position to receive material from said
first-named conveyer, means for arcuately
moving said supplemental frame to operate
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lodging mechanism to initial position on
that %1de of said main frame opposite the
receiving end of said additional conveyer,
and means for nioving the whole machine
forward to re-position the dislodging mecha-
nism for another operation and at the same
time move said scooping conveyer frame
over the mine floor to gather dislodged ma-
terial therefrom.

5. In a mining machine, the combination
with a « xppmtmv frame, of a supplemental
frame mounted thereon for swinging move-
ment relatively thereto, spaced- apmf point-
el wedging tools mounted on said supple-
mental frame for bhodily movement there-
with and adapted to penetrate-the solid face
of a mine vein and by wedging action split
large pieces of e¢oal from the unmined mass
over a wide area hetween the floor and roof

of a mine chamber, pawl ard ratchet mecha-

nism for swinging said supplemental frame
to actuate said tools, o.cillating mechanisin
to operate said pawl and ratchet mechanisi,
and anchoring means for said supporting
frame mch’dmfr wall-abutment mechanism.

76. In a mining and loading machine, the
combination with a main framé, of a sup-
plemental frame swingable on an upright
axiz, dislodging mechanism mounted on said
supplemental frame and dependent entirely
npon movement of the latter for its opera-
tion, means for swinging said supplemental
frame to impart to said dislodging mecha-
nism a translating movement corresponding
to that of said r%upplemen’cal frame to there-
by effect the operation of said. dislodging
mechdmsm, and loading apparatus compris-

ing a conveyor on the Tront portion of said
supplemental frame in position to receive
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the material as dislodged and convey such
material toward loadmg position.

77. In coal mining apparatus, the combi-
nation with a supporting frame, of a hor-
zontally swinging tool-carrier on said sup-
porting frame, a plurality of spaced-apart
dislodging tools each adapted to penetrate
the coal in its native vein and by wedging
action split and tear the coal from the un-
mined mass, and means for swinging said
tool-carrier horizontally and relatively to
said supporting frame to eflfect the opern
tion of said dislodging tools to dislodge.t
coal from an uprmht mine wall over an area
extending from the floor to the roof of the
mine chamber.

78. In a mining and loadmw machine, the
combination with a main frame, of a sup-
plemental frame mounted on ‘said main
frame for swinging movement on an upright
axis through an qn(r] ol 180 degrees or
more, qpaced -apart - penetrating wedging
tools mounted on said supplemental frame in
position to pierce the upright face of a solid
coal vein and by wedging action split the
coal from the unmined mass in large pieces
over a wide area, digging mechf\msm pivot-
ed to said snpplemental frame in position
to move bodily therewith along the floor of
the mine chamber adjacent the base of the
mine wall, and means for swinging said
supplemental frame on such upr;ght axis to
effect the operation of the coal splitting
mechanism and at the same time effect the
operation of said digging mechanism to split
ninsses of material from the floor and thus
trim it approximately to the level of the
floor in front of the upx'inm mine wall.

In testimony wherepf I have signed my
name to this specifieation on this 3ih day
of November, A. D. 1920,

EDMUND C. MORGAN.
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