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PATENT OFFICE

UNITED STATES

EDMUND C. MORGAN, OF RICHMOND HILL, NEW YORK; OLIVE EUGENIE' MORGAN
EXECUTRIX OF SAID ZDMUND C. MOREGAN, DECEASED .

MINING AND LOADING MACHINE-

_ Application filed May -9,

My invention relates to combined mining
and loading machines and also to mining
machines and loading machines considered
separately, and one of the objects of the in-

s vention 1s the provision of improved and

simple means
naterial. ‘ e ‘
A further object of the ‘invention is the
provision of kerf-cutting mechanism, tilt-
o ingly adjustable and also bodily adjustable
to various elevations.. g
Another object of the invention is the pro-
vision of hydraulic. breaking mechanism
adapted to extend into a kerf in a mine wall

for mining and loading

5> and operate to dislodge material therefrom.
A further object of the invention is the

provision of improved conveyor mechanism
combined - with  dislodging. mechanism
whereby the strain on the various parts is

Another object of the invention is the pro-
vision of various attachments to adapt the

mining machiné to different characters of

material to be mined, as may be desired, and

* means for securing in position such attach-
ments on the same general frame work.
A further object of the invention ‘is the
provision of kerf-cutting mechanism movable
in an arc combined with conveyor mecha-

' nism, the forward portion of which, remaing

in receiving position and is also movable in
an arc and continudusly in connection with
a hopper from which extends another con-
veyor Tor taking the material to a mine car.

More particularly it is the object of the

. Ppresent invention to  provide @-Jhilliklg_' ; g t id
-ing mechanism is provided for tilting the
“plane  kerf-cutters independently of each

machine of the core-cutting type with means

for actuating the same and also feeding the

same slowly. in one direction and quickly in -

' the opposite ~ direction, - the core-cutting

mechanism having straight upper and lower

runs to cut a horizontal kerf at the fcor of
the mine and a horizontal kerf at the roof
of the mine; the core-cutting mechanism be-
U ing pivoted for adjustment in vertical
planes and-the actuating and feeding means

together with the cutting mecharism being

vertically adjustable as a whole, the main
frame being provided with a ceiling jack to

" hold the same firmly in position. Following

1917
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in the plane of the lower tun of the core-
cutting mechanism is a pivoted conveyor sec-
tion arranged to be at or near the floor of

the mine when the floor kert is being' cut so
that material when dislodged will not trans.

mit undue strain to the main frame or parts
of the mining apparatus. Connected to the
same source of power which actuates the cut-
ting  mechanism is automatically operated
hydraulic mechanism extendinginto the kerfs
and operating intermittently to dislodge sec-
tions of the core so that the material will be
received on the forward conveyor and thence
transmitted toward the rear into a hopper
with which it is continuously connected and
into which extends another conveyor for tak-
ing the material to a mine car. “The frame
work is so constructed as to permit detach--
ment of the 16op core-cutter and the substitu-

“tion therefor of plane kerf cutters operatively

connected to the source of power. Adjust-
able shelves are hinged back of the sections
of conveyor frames which move in an arc
with the cutting mechanism; such shelves
are removable to permit the attachment of

_an upright arcuate kerf-cutter to cut a kerf

spaced back from the mine wall between
the inner ends of the horizontal spaced apart

‘kerf-cutters, such upright kerf-cutter having

operating’ connections extending back to-the
aforesaid source of power. Improved cut-
ter chain and guiding mechanism is provided
for such upright arcuate kerf-cutter. Pro-
vision is made for suitably supporting the
hydraulic breaking = mechanism when the
plane kerf-cutters are attached, and adjust-

other and without interfering with the trans-
mission of power through mechanisin which
actuates the chain cutters of said plane kerf-
cutter both in the same directicn.  Provi-
sion is also made for adjusting the height of

the upper plane kerf-cutter without inter-
‘fering with said power transmitting mecha-

nism. - When desired the upper plane kerf-
cutter may be omitted and the lower kerf-
cutter. used alone. The plane kerf cutters

“when “attached are also tiltable as a whole

and the tiltable frame to which the cutters
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ave attached is provided with a pivotal con-
nection with a frame of the forward con-
veyor section so as to lift and lower the Iat-
ter, and on account of the pivotal connection
of the rear end of the forward conveyor
frame section being near the pivot of the
frame carrying said cutters, the forward por-
tion of the conveyor will remain approxi-
mately in horizontal alignment with the
lower plane kerf-cutter and also with the
lower run of the loop-cutter, when the latter
is used. The cutters are mounted to operate
approximately cn the radius extending from
the center of arcuate movement of the frame
carrying the cutters. The conveyor follows
behind the cutter and operates along a line
to one side of such center of arcuate move-
ment and directly back thereof when the
cutters are in the midposition. A platform
spans the space between the lower run of
the cutter and the forward portion of the
conveyor. The attachments permit the use
of the core-cutter of the loop-type together
with & hydraulic mechanism and the con-
veyor mechanism having the adjustable
shelves; or, a lower plane kerf-cutter with the
parts mentioned; or, spaced apart plane kerf-
cutters with the said parts; or, the lower plane
kerf-cutter or both of said plane kerf-cut-
ters together with the arcuate upright kert-
cutter, the adjustable shelves then being
omitted ; or, the loop cutter and both of :the
plane kerf cutters as well as the shelves may
be omitted and the upright arcuate kevf-cut-
ters used alone; or, the loop corve-cutter may
be used in combination with the lower plane
kerf-cutter or both the lower and the upper
plane kerf-cutters.

Other objects of the invention will ap-
pear hereinafter, the novel combinations
and features of the invention being set forth
in the appended claims.

In the accompanying drawings—

Tig. 1 represents a plan view of the. as-
sembled machine including a loop. core cut-
ter, a hvdraulic breaker and conveyor mech-
anism and pivoted shelves;

Fig. 2 is a side elevation of Fig. 1;

Fig. 3 is a plan view of the central portion
of the mining and loading machine with cer-
tain parts of the actuating and feeding mech-
anism for the cutters shown in horizontal
secticn :

Fig. 4 is a sectional elevation of Fig. 3
taken on the line 4—4 of Fig. 3;

Fig. b is an enlarged elevation of the loop
core-cutter showing the upper and lower
straight runs and the hydraulic breaking
mechanism applied thereto;

Fig. 6 is a plan view of an enlarged for-
ward portion of the assembled machine show-
ing in plan the connection of the hydraulic
breaking mechanism with the cutter, and the
pivotal connection of the forward conveyor

1,788,443

section with the cutter frame and with the
rear conveyor section and with the shelves;

Fig. 7 is a sectional view talken on the line
T—T7 of Fig. 6;

Fig. 8 is a sectional elevation on the line
8—8 of Fig. 4 looking in the direction of the
arrows with the mechanism for operating
the hydraulic breaking mechanism omitted

Tig. 9 is a sectional view on the line 9—9
of Fig. 6 looking in the direction of the ar-
rows;

Fig. 10 is a side sectional elevational view
through the forward conveyor and a portion
of the loading conveyor together with a por-
tion of the receiving-hopper;

Fig. 11 is a side elevational view of the
ear conveyor, the hopper being shown in
central sectional elevation;

Fig. 12 is an enlarged plan view of the
hydraulic breaker mounted on the cutter
frame;

Fig. 13 is a sectional elevation taken on the
line 18—13 of Fig. 12; ‘

Tig. 14 is a sectional elevation taken on
the line 14—14 of Fig. 12 looking in the direc-
tion of the arrows;

Fig. 15 is an elevational view of the right
hand end of Fig. 12;

Tig. 16 is a sectional clevation of the in-
terior construction of the hydraunlic pump-
ing mechanism and the mechanism cooperat-
ing with the hydraulic breaking device shown
in Fig. 12;

Fig. 17 is a diagrammatic illustration
showing the position of the parts of Fig. 16
when the accumulator is out of operation
and the hydraulic breaker is being operated
directly from the pumping mechanism:

Fig. 18 represents another position in the
cycle of operations by means of the mech-
anism shown in Fig. 17;

Fig. 19 represents a modification by in-
cluding a different cam to effect cooperation
with an accumulator, the view illustrating
the transmission of a hydraulic impulse to
the breaker to operate the same;

Fig. 20 represents another position of the
part shown in Fig. 19 when the water or other
Hquid or fluid is released from the breaker.

Fig. 21 is a plan view of the attachment
permitting the use of spaced apart plane
kerf cutters, the position of the loop cutter
frame being shown in dotted lines;

Fig. 22 is a side elevation of the rear
portion of the attachment shown in Fig. 21,
together- with the adjusting mechanism for
the cutters;

Fig. 23 is a sectional view on the line
93—93 of Fig. 21 looking in the direction of
the arrows;

Tig. 24 represents diagrammatically a
swivel connection and an expansible jeint
in the hydraulic pipe to permit freedom of
adjustments of the plane kerf-cuttevs;

Fig. 25 is a longitudinal sectional eleva-
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tional view taken on line 25—25 of Tig, 21;

. Fig. 26.isa sectional plan view of a por-

tion  of the mechanism shown 'in, Higs. 21
and, 25 T . o
Fig: 27 is a vertical sectional view of Fig.
22 taken on the line 9797 looking in-the
direction -of the arrows; o :
Fig. 28 is a plan-view of a detail of Fig.
25y constituting means for adjustably guid-
ing the upper plane-kerf-cutter: :
Fig. 29 is an elevational view of Fig. 28;
- Fig. 80 is a plan view of the upper plane
kerf-cutter; S
Fig. 81.is a sectional elevation on the line
31—381 of Fig. 30; ) e
- Fig. 32 is- a sectional wview .on the
32—382 of I'ig. 80; R A
-Fig. 83 is an elevation of the cutter chain
construction shown in Fig. 82; 7
Fig. 34 1s a plan view of the upright
arcuate kerf-cutter and the attachwments Zor
connecting the same and the opersting mech-
anism thereof to the forward portion of the
conveyor; . L o L
Fig. 85 is an elevational view of an en-

line

largement of a portion of the attachment.

for supporting: the upright arcuate cutter
and the outer portion of the operating mech-
anism to the conveyor frame:

Tig. 36 is a sectional elevation of a pary
of Fig. 8 to show the details of the mecha-
nism for adjusting the elevation of the core-
cutter; . o R

Fig. 37 is a sectional eleyation of structure
5 shown in Fig. 24; :

Fig. 88 is a plan view of the combined

mining -and loading machine including
spaced-apart plane’ kerf-cutters and. an up-.

right curved kerf-cutter; = = . ‘
. Fig. 39 is an elevation of the structure
shown in Fig. 38; :

- Fig. 40 is & plan view of the combined
reachine comprising.

mining and loading ,
spaced-apart plane kerf-cutters and a loop

45 chain kerf-cutter. with its upper ‘and lower

runs approximately in the planes of said
Plane kerf-cutters;.and - o ‘
Fig. 41 is an elevational view of the strue-
ture shown in Fig, 40. ..
Referring to Fig. 4 it will be seen that the
central portion of the circular base plate
or:main frame 36 is provided with an up-
right cylinder or sleeve 87 rigidly comnech-
ed to or.integral with the base plate 86. I
the vertical hollow cylindrical recess in th
sleeve 87 is splined the screw-threaded post
88 by means of the spline 39 fastenad to
either the sleeve 37 or the post 88 so :
permit free vertical motion of the post 83
but preventing turning thereof. On the un-
per-end of the post 38 is mounted a ceiling
foot 40 having a plurality of radiating claws
41.. Between the upper end of the standard
87 and the foot 40 is mounted a wheel 49
having a screw-threaded hub 43 in mesh with

3

the screw-threaded “post. 88, whereby when
the wheel is turned the post together with

the ceiling claws may be lifted or lowered..
There is therefore provision made for a ceil-.

ing jack; readily operated by means of the
‘wheel 49 to firmly anchor the main frame be-
tween the ficor and roof of the mine chamber
to prevent: the main frame from beine ‘dis-
placed either bodily: or rotarily during the
operation of the mining and loading ma-
chine hereinafter described. : '

Rotarily mounted on the upright cylin--
44 2s:shown

o
f

drical sleeve 87 is a rotary frame
in Figs.' 3 and 4. " The frame 44 igs. pro-
vided with laterally extending plates 45 and
46 as'shown in Fig. 8. The plate 45 is pro-
vided: with-a vertical slot 47 and the plate
46-1s provided with a vertical slot 48
shown in Fig, 4. - Extending through .the
slots 47 and 48 arve bolts 49 and 50, re-
spectively, to - effect rigid connection be-
tween. the motor frame 51 and the rotary
frame 44.  The motor frame 51 is guided
vertically ‘on the frame 44 by means of the
dovetail guide connection shown at 52 in:

The motor carried by the frame 51 is pref-
erably an electric motor provided with well-
known electric switches for starting; stop-
ping and reversing the same.  The armature
53 of the electric motor is carried by & shaft
54 mounted in suitable bearings and carry-
ing 2t one end the bevel gear 55 which
meshes with a-larger bevel gear 58 mounted
on the transverse shaft 57. One end of the
shaft 57 is journaled in the bearing 58 .car-
rvied by the bracket frame 59 which is rigid-
ly connected to the motor frame and encloses
the bevel gears 55 and 56, The other end
of the shaft 57 is journaled in the bearing
60 carried by 4 bracket 61 which ig also rig-
idly  connected to the motor frame B51. It
will theréfore be seen that when the motor

as

frame 'is .moved up.or dowh-and fastened:

in adjusted position by means ot the holts
49 and. 50, the gears 55 and 56 together
with the shaft 57 and the bearings thereof
will also be adjusted as to elevation.

Also rigidly connected to the motor frame
51is an additional bracket 62 having a cylin-

<drical lateral extension 63 to form a bearing

for the collar 64 which is rigidly connected
to the bracket 65 extending from the verti-
cally tiltable frame 66 on which the kerf-
cutting mechanism is mounted. - Also ex-
tending from the frame 6 is another bracket
67 which is provided with a collar 68 fitting
over the bearing: 60.  The collars 64 and 68
are therefore fitted on bearings 63 and 60,
respectively, which are in alignment with

each-other and concentric with the shaft 57.-
At the outer end of the shaft 57 is mourted

a sprocket wheel 69, for driving a chain cut-
ter 70 as shown in IMig. 4. . S
Rigidly connected with the main rotary
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frame 44 is a radial arm 71 which is provided
with a shoe 72 resting and sliding on the

circular track 73 of the base plate 36. The

arm 71 is provided with an upwardly and
outwardly extending portion 74 at the outer
end of which is pivoted the screw-threaded
rod 75 as shown in Fig. 8. A pivotal con-
nection at 76 to the outer end of the arm 74
affords means for permitting the vertical rod
75 to swing to or from the axis of oscillation
of the cutter carrying frame 66. Mounted
on the screw-threaded rod 75 is a nut 77 pro-
vided with a wheel 78 to turn the same. At
the lower end of the rod 75 just above the
pivot 76 is a washer 79 on which rests a spiral
spring 80 concentric with the rod 75 but be-
low the frame 66. It will be seen by refer-
ring to Figs. 3 and 8 that the nut 77 and
wheel 78 are located above the frame 66 or
that portion thereof which constitutes the
crosspiece between the collar-bearing brack-
ets 65 and 67. The spring 80 is located be-
low such crosspiece and bears against the
washers 79 and 81, the upper washer being
located in such position that it does not inter-
fere with free rotation of the nut 77. This
is accomplished by having the washer rest
against the under side of the frame 66 out of
contact, or nearly so, with the lower end of
the nut 77. It should be understood that
the nut 77 extends through an opening 82 in
the frame 66 and is provided with collars
83 and 84, respectively, above and below the
frame 66 and fixed to sald nut 77 to rotate
therewith while locking the nut 77 to the
frame 66. The opening 82 however, is suf-
ficient to permit free play of the nut 77 there-
in when the frame 66 is moved up or down
and the rod 75 is moved on its pivot 76 by
such adjustment.

The cutter head 85 comprising upper and
lower chain cutter guide frames 86 and 87
is detachably connected to the vertical plate
88 by means of the bolts 89. The vertical
plate 88 is integral with or rigidly attached
to the frame 66, as shown in Fig. 8. Asshown
in Fig. 5 the upper flat chain cutter frame
86 converges relatively to the chain cutter
frame 87 below and the outer ends are con-
nected by the vertical run 90, the upper and
lower ends of which are curved to afford suit-
able guide for the chain cutter 70. The rear
portion of the upper and lower chain cutter
guides 86 and 87 are provided with exten-
sions 86’ and 87/ respectively. It should be
understood that when the nut 77 is in the
position shown in Figs. 4 and 8 the loop core-
cutter frame, having the unobstructed core
opening therethrough, as shown in Fig. 5,
the lower chain cutter guide frame 87 occu-
pies a horizontal position so that it can cut a
horizontal plane curve at the floor of the
mine chamber. Now when the wheel 78 is
turned by the operator in the proper direc-
tion the entire loop chain core cutter may be

1,788,443

lifted and pivotally and bodily adjusted to
any desired upper position, the spring 80
acting as a counterbalance to facilitate such
lifting because the spring rests on the outer

end of the arm 74 which in turn rests firmly .

on the base plate 36. The uppermost posi-
tion will usually be where the upper cutter
frame 86 occupies a horizontal position to
cut a plane kerf at the roof of the mine cham-
ber. It should be understood, however, that
the chain cutter frame may be adjusted to a
higher position so that the upper outer por-
tion of the chain cutter may be used for cut-
ting material from a roof at a higher eleva-
tion whenever desired.

I will now describe the mechanism for ef-
fecting a slow forward feed of the cutting
mechanism during the actuation thereof.
Mounted on the central portion of the shaft
57 are two multiple disc clutches 91 and 92,
each of which comprises discs which are
connected to the shaft 57 and the outer shell
in a well-known manner. Between the mul-
tiple discs is located an operating device 93
which may be moved to throw in either the
clutch 91 or 92 and left in engaging position
by the operator until thrown out again.
Connected to the hub of the clutch 91 is a
pinion 94 which meshes with a large gear
05 mounted on the winding drum 96.
hub of the clutch 92 is provided with a pin-
ion 97 meshing with a large gear 98 mounted
on the winding drum 99. Both of the drums
96 and 99 are mounted loosely on the bearing
shaft 100 supported at its ends in the brack-
ets 101 and 67. It should be understood that
the drum 96 is secured to and rotates with
the gear 95 and that the drum 99 is secured
to and rotates with the gear 98, but that the
drums 96 and 99 are independently rotat-
able on the bearing shaft 100.

One end of a cable 102 is connected to the
drum 96 while the other end thereof is adapt-
ed to be hooked, as by means of a ring 103 to
a cleat 104 of which there may be several
circumferentially spaced apartaroundthepe-
ripheral portion of the circular base plate 36.
The rope 102 extends around a guide pulley
105 pivoted on the frame 66 near the drum 96.
Whenever the clutch 91 is thrown in and the

“motor operated in the proper direction the

drum 96 will be rotated to exert a pull on the
cable or rope 102 to turn the frame 44 to-
gether with the motor frame and the cutter
carrying frame to secure feeding movement
of the cutting mechanism. While I prefer
to provide anchoring points on the circum-
fervential portion of the stationary base plate
36, it should be understood that the cable 102
may be anchored in the mine at any suitable
point.

Connected to and wound on the drum 99 is
a cable 106 which is guided over the pulley
107 pivoted to the frame 66. The free end
of the cable 106 is passed around the circum-
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ferential portion of the base plate 86 and may
also be guided by spaced apart cleats and an-
chored to one of them. The diameter of the
drum 99 is preferably made larger than the
diameter of the drum 96 so as to-secure a
quicker movement of the cutting mechanism
in reversed direction back to initial position.
The free end of the cable 106 instead of being
anchored to the base plate may be connected
to any suitable anchorage in the mine cham-
ber. '

It should also be noted that by means of
the rope winding drums 96 and 99 and the
ropes connected thereto, the entire mining
and loading machine may be moved about in
the mine chamber when the ceiling jack is re-
leased and lowered. This is preferably ac-
complished by anchoring the free ends of the
ropes at suitable positions in the mine and

o operating the drums 96 and 99 alternately to

effect swinging and bodily movements of the
entire machine to a new location. The min-
ing machine may thus be moved by power
mechanism in any desired direction over the
mive floor. When the drums 96 and 99 ex-
ert such pulls on the ropes connected thereto
the frame 66, although pivoted at 63 and 60,
will not be tilted either upwardly or down-
wardly because prevented from doing so by

2o the nut 77 on the screw-threaded rod 75 piv-

oted at 76 to'the outer end of an extension
from the rotary frame 44, as shown in Fig. 4.

I will now describe the hydraulic breaking
mechanism which T consider an important

3 feature of my invention. Integral with or

rigidly attached to the rotary frame 44.1s a
lateral extending vertical plate to which is
detachably connected the bracket 109  as
shown in Fig. 6. The bracket 109, as shown
in Fig. 5, carries two vertical spaced apart
bearings 110 and 111 through which ex-
tends the vertical shaft 112 and between
which are mounted the oppositely faced
bevel gears 113 and 114. Also carried by
the bracket 109 is a horizontal bearing 115
through which extends a shaft 116 carrying
a bevel gear 117 at one end in mesh with
the gear bevel 113 and having a universal
joint connection 118 to a sleeve 119 at its other
end. Extending into the sleeve 119 is a rod
120 having a sliding connection therewith but
being compelled to rotate with the sleeve 119.
The lower end of the rod 120 is connected by
the universal joint 121 to the shaft 122 con-
nected to cranks 123 and 124 for operating
the pump shown in Fig. 16 in defail, and
more or less diagrammatically at 125 in Fig.
5. The pump mechanism shown in Fig. 16
may be supported on the vertical crosspiece
85 of the cutterhead.

At the outer end of the shaft 57, shown in
¥ig. 3, is mounted a hevel gear 128 which
meshes with the bevel gear 114 as shown in
Fig. 5. The bevel gears 113 and 114 are

¢2 splined to the vertical shaft 112 so as to be

5

compelled to move rotarily therewith al-
though slidable vertically - thereon. ' Al-
though the bracket 109 may be connected to
the vertical plate 108 as hereinbefore stated.
I prefer to detachably bolt said bracket to
the frame 61 so as to be movable up and down
therewith when the motor frame is adjusted
along the slots 47 and 48. When such ad-
Justment 'is made the bracket 109 together
with the bevel gears 113 and 114 and the
gear 126 are moved relatively to the vertical
shaft 112. The lower end of the vertical
shaft 112 is pivoted at 127 to a horizontal
plate 128 which is secured by means of the
vertical plate 129 to the bracket plate 108
extending from the rotary frame 44 as shown
in Fig. 6. It will be seen that the plates 128
and 129 ave fixed to the rotary frame 44 and
will not interfere with the movement of the
bracket 109 which is shown in its lowermost
position in accordance with the adjustment
along the slots 47 and 48 in Fig. 4.

Extending from the pumping mechanism
125 is a pipe 130 leading to the hydraulic
breaking devices 131, 132 and 133. The
breaking device or devices may be located
in the upper lower or end kerf or in any two
or more of them. If desired, the breaking
devices may be arranged in series, but inas-
much as each breaking device would be simi-
lar in construction, I will desecribe only one
of them. Referring to Fig. 12, which shows
a plan view of one of the preferred break-
ing devices; T have shown a rearwardly ex-
tending rod 184 secured to the rear end of
the cutter frame 86 so as to OCCUPY & posi-
tion in the plane thereof. Pivotally con-
nected at 135 and 136 is a flat frame 187
provided with a circular recess 138 in which
fits a piston 189 of a diameter much- larger
than its thickness.  Secured to the inner flat
surface of the piston 139 by means of screws
140 is a circular metal plate 141 for holding
in place a packing ring 142 at the peripheral
circumferential edge of said plate 141 and
against the inmer cylindrical surface 138.
Secured to the outer flat surface of the pis-
ton 139 by means of screws 143 is a flat cir-
cular plate 144 of a larger diameter than the
piston 139 and preferably of a diameter
equal to the width of the piston casing 137.
The outer end of the pipe 130 is securely
connected by means of the plate 145 to the
piston casing 187 so that the opening in the
pipe will register with the passage 146 which
leads through one'side of the frame 187 into
the space between the piston and the bottom
of the cylindrical recess in the piston plate
or casing.

It should be noted that the rear end of the
rod 134 is screw-threaded at 851, as shown
in Fig. 12, to receive the nut 352 for adjust-
ment of the tension of the spring 358 which
has the function of automatically sliding the
breaking device along the rod 134 after each
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operation thereof, to its initial position rel-
atively to the kerf-cutter frame 86. During
the interval of operation of the breaking de-
vice the latter is arrested in its forward mo-
tion but on account of said returning spring
the forward feed of the kerf-cutter is not
interfered with.

At diagonally opposite corners of the pis-
ton casing 137 are recesses 147 for contain-
ing bolts 148 associated with springs 149,
the bolt being so connected to radially ex-
tending ears 150 of the plate 144 as to cause
said springs to be compressed when the pis-
ton is moved by hydraulic pressure within
the casing 137.  The springs 149 are relied
upon to reset the piston to initial position
when the hydraulic pressure is released. I
prefer to use hydraulic pressure through the
medium of any desired liquid but it should
be understood that in some instances pneu-
matic pressure may be used if desived. When
the hydraulic or pneumatic breaking device
is used in a plane kerf the parts may be
constructed as shown in Figs. 12, 13 and 14,
but when used in.an upright arcuate kerf
in the position shown at 132 in Fig. 5, the
parts may be curved to conform to the cur-
vature of the kerf. The construction for an
upright arcuate kerf is illustrated in Fig. 15.

In Fig. 16 I have illustrated the pre-
ferred form of pumping apparatus shown
at 125 in Fig. 5 mounted on the vertical
frame 85. Although I have shown the
framework 151 of the pump as composed of
a single casting, it should be understood that
such illustration is for the sake of clearness
and those skilled in the art may make the
frame of any desired number of parts and
provide such changes as to arrangement of
parts, vents and additions as may be desired.
The cranks 123 and 124 are connected to pis-
tons alternately operated by the pitmen 152
and 153, the pistons being designated 154
and 155 respectively. The piston 155 acts
water from the reservoir 156
through the valve 157 and the check valve
158 and force it past the check valve 159
through the passageway 160 and through the
valve 161, when the latter is open, into the
passageway 162 and thence into the pipe 130.
The valve 161 when in the position shown
in Fig. 16 opens the pipe 130 through the
passageway 163 to the reservoir 155. It
should be understood that the piston 155 is
the piston of the hydraulic pump to pump
water into the pipe 180 and thence into the
hydraulic breaking device shown in Figs.
12, 18 and 14 to expand the latter while in
a kerf back of the cutter frame and thus
break the core of material from the mine
wall. The reservoir 156 may be provided
with a filling opening 164 provided with a
cap 165.

The piston 154 is a part of an air pump
of an accumulator and acts to draw air past
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the check valve 166 into the chamber above
the piston 154 and thence past the check
valve 167 through the passage 168 into the
chamber 169 back of the piston 170 which
is provided on its opposite side with a plung-
er 171 extending into the cylindrical recess
172 which is connected by a passageway at
its rear end with a passageway 160. Said
passageway 173 is controlled by a hand op-
erated valve 174.

On the crank shaft 122 is mounted a worm
175 meshing with a worm wheel 176 carry-
ing a cam 177 which is used for reciprocating
a rod 178 to automatically control the valves
157 and 161.  Such control of the valves 157
and 161 is diagrammatically illustrated by
Figs. 17 and 18." "The rod 178 may be mount-
ed to slide longitudinally in the bearings 179
and 180 fixed to the frame 151. By means of
a set screw 181 a collar 182 is secured to the
rod 178 in adjusted position. The valve 157
is provided with an actuating lever 183 which
is connected by a link 184 to the collar 182.
The upper end of the rod 178 is connected by
a link 185 to an actuating lever 186 connected
to the valve 187. Tt will be seen that when
the cam 177 lifts the rod 178 it closes the
valve 157 and takes the valve 161 from con-
nection with the passageway 160 and moves
it into registry with the passageway 163.
When the cam 177 is in the position shown
in Fig. 18 the rod 178 is lowered and the
valve 157 opened from the reservoir 156 to
the passageway leading to the chamber above
the piston 155. At the same time the valve
161 is opened from the passageway 160 to the
pipe 180. During this interval the pump
operates to exert hydraulic pressure on the
hydraulic breaking device connected to the
pipe 130 and located in a kerf. Tn order to
insure the transmission of the hydraulic
pressure into the pipe 130 a check valve 158
is provided which opens from the reservoir
to the piston 155 but closes in the opposite
direction.

The reciprocating rod 178 and the connec-
tions between the same and the valves 157
and 161 and the cam 177 ave for the purpose of
securing automatic intermittent operation of
the hydraulic breaking device connected to
the pipe 180 in the kerf. The apparatus is
so adjusted that after the hydranlic break-
ing device has been expended to its limit the
valve 157 is first closed to cut off the supply
of water from the reservoir 156 to the piston
155 and immediately after the closing of thé
valve 157 valve 161 is closed as to the pas-
sage 160 and opened as to the passage 163.
The hydraulic pressure in the pipe 130 and
in the hydraulic breaking device will then
be released and the pair of springs, cne of
which is illustrated at 149, will then act to
restore the piston 139 to initial position and
force the water in the piston casing 137 back
through the pipe 130 and through the valve
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161 into the reservoir 156 to be used over
again in the next cycle of operations.

By replacing cam 177 by another cam 1777
of a slightly different shape and releasing
the set screw 181 so as to permit free move-
ment of the rod 178 through the collar 182
while the valve 157 is left permanently in
open position, and the valve 174 is moved to
& permanent open position, the mechanism
shown in Figs. 19 and 20 may be used in com-
bination with the pneumatic accumulator
to operate the hydraulic breaking device
with hammer blows. When the cam 177’ is
in the position shown in Fig. 20 and the
cylinder 172 is filled with water while the
piston 170 is in the position shown in Fig. 16
the air pump will be operated to pump air
into the chamber 169 until any desired pres-

ure is obtained. 'During this operation the
valve 161 is closed to. the passage 160 but
opened to the passage 163, the breaking de-
vice being then released. When the cam 177
is moved to the position shown in Fig. 19,
however, the valve 161 will be movedintoa Do-
sition where the pressure exerted by the wa-
ter in the chamber 172 will be allowed 4o act
through the pipe 130 on the breaking device.
Inasmuch as the accumulator stores up con-
siderable air pressure a sudden impulee will
be exerted on the breaking device to catse the
same to strike a hammer blow on the core of
material cut by the cutters. Inasmuch as
the accumulator acts quickly, the recess in
the cam 177" may be short, thereby. allowing
more time for the pump to act to store ap
sufficient energy for the next impulse to act
through the water medium on the hydraulie
breaking device.  During the period whil

the valve 157 is in open position and while
the operation illustrated in Figs. 19 and 920
is being carried out, the piston 155 may be
disconnected from the crank shaft 194 or s
suitable outlet to the atmosphere afforded
from the passage above the piston, but even
if the parts are left as shown the piston 155
will not interfere with the operation of the
air pump because of the small amount of air
pressure on the piston 155. A valve for the
chamber above the piston 155 may be used
similarly to the valve 187 which when open
may let the piston run freely without doing
any appreciable work,

In order to mount the plane kerf cutters on
the frame 66 ahead of and in the same planes
as the upper and lower runs of the loop chain
core cutter and operate such plane kerf cut-
ters from the gear 56 a part of its casing 59
is in the form of a cap detachably connected.,
On the frame 66 is a bearing 189 shown in
Figs. 3 and 8. Now by removing the cap 188
and extending a shaft 190 to the bearing 189
as shown in Fig. 26 an additional bevel gear
191 may be brought into mesh with the bevel
gear 56 on the shaft 57. On the opposite end
of the shaft 190 is a bevel gear 192 meshing

“chain cutter frame 207 shown

7

with the large bevel gear 193 keyed to a shaft

194 in the bearing 195 which is mounted on

a bracket 196 fixed to a frame 197 bolted at
198 to the diagonal portion 199 of the frame
66. The frame 197 also has a bracket 200
which carries o bearing 201 in which is jour-
naled a shaft 194 carrying the hevel gear 203
at one end thereof. As shown in Fig. 27 the
gear 2038 meshes with a horizontal bevel gear
202 mounted in the frame 204 at the upper
end of the vertical shaft 205 the lower end of
which carries a sprocket wheel 208 for oper-
ating the lower chain cutter guided on the
in Fig. 25. It
will be seen by comparing ‘Figs. 25 and 27
that the chain cutter frame 207 is rigidly con-
nected to the frame 204 and that the latter is
bifurcated to form spaced apart. vertical
bearings 208 and 209 for securing certain ad-
justments of the lower plane lerf cutter.
When the shaft 194 is rotated by power trans.
mitted through the bevel gear 193 both the
bevel gears 208 and 210 are rotated in the
same direction. In order to secure the same
direction of actuation of the upper cutter as
the lower cutter the bevel gear 211 meshes
with a gear 210 diagonally from the meshing
of the gears 202 and 203. Tt should be noticed
that in Fig. 27 the gear 202 is not in mesh

~with the gear 210 nor is the gear 211 in mesh

with gear 203. When the gear 211 is rotated
power is transmitted to the sprocket wheel
212 to actuate the chain cutter 218 mounted
on an upper cutter frame 214 the rear por-
tion of which has a bearing 215 for the verti-
cal shaft 216.

Between the shaft 217 which is keyed to
the gear 211 is a collar 218 resting against
the upper end of the sleeve 219 which is pro-
vided with a sérew-threaded upper portion
on which fits a nut 220. Fitting over the
sleeve 219 is a collar 221 provided with lat-
erally and downwardly extending bearings
222 and 223 and also with a forward bracket

224 having a rectangular vertical opening
225 therein through which extends the verti.
cal bar 226 having a rack on its forward base
for engagement by a worm 228 as shown in
Fig. 25. The worm 298 is provided with a
shaft 229 the ends of which are journaled in
the bearings 230 which are mounted at the
upper and lower ends of the bracket 924 ag
shown in Fig. 29. By means of the squared
heads 231 the upper chain cutter frame may
be adjusted in elevation, the shaft 217 slid-
ing through the sleeve 219 but being splined
thereto so that rotation of the bevel gear 211
will be transmitted to the sprocket 219,

It should be noted that the bearings 195
and 201" in Tig. 27 are integral with the
frame 197 which is secured to the frame 3.
It is therefore evident that the worm gear
232 remains in fixed position and when the
worm 233 is rotated its connection with the
frame 222 will cause the upper kerf cutter to

70

(f]

80

85

90

95

100

105

110

115

120



25

co
[

>
a2t

-
s

“seen that the upper worin

8

be tilted on the bearings 195 and 201", 'When
the lower worn 284 is votated its connoction
235 to the frame 204 will cause the lower
ker? eutter to be tilted on the bearings 185
and 2017, By referring to Fig. 22 it will be
233 is provided
with squared ends 236 for manual turning
and the lewer worm 234 is provided with
squared ends 237 for manual turning.
will thus be seen that the upper and lower
plane kerf cutter may be independently ad-
justed, and each adjusted so as to be in the
corresponding planes of the upper and lowes
runs ot the loop chain core cutter and there-
fore in converging relation. It should also be

at

T
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noted that the upper kerf cutter may have its
elevation adjusted irrespective of what in-
clined position it may be in.

In Fig. 21 the dotted lines 238 illustrate
approximately the position of the loop chain
core cutter relatively to the plane kerf cutter.
When the loop chain core cutter 1s omitted
provision is made for supporting the hy-
draulic breaker from the frame which carries
the upper plane kerf cutter. As shown in
Figs. 22 and 25, a bracket 235 is detachably
connected at 240 to the rear end of the cutter
frame 214, As shown in Fig. 21, the bracket
939 is provided with a rearwardly extending
arm 241 which is continued longitudinally
of the plane kerf cutter and in the plane
thereof as a supporting bar 242 for the break-
ing device secured thereto at 245. Said break-

ing device is similar to that shown in Figs.
12. 18 and 14. Tt should be understood thas

the breaking device is detachable from the
supporting bar 242 and that said supporting
bar is detachable from the frame 214 of the
upper plane kerf cutter. As shown in Figs.
99 and 25, there are certain tilting and ele-
vational adiustments of the upper plane kerf
cutter but inasmuch as the supporting bar
249 is rigidly attached to the plane of the up-
per plane kerf cutter, such bar together with
the breaking device attached thereto, will re-
ceive corresponding adjustment and there-
fore. always remain in the plane of the kerf
cutter so as to follow in the kerf produced
therebyv.

Tn Fig. 5 the pumping apparatus is showil
connected bv a pipe 130 which may he of
metal and does not vequire any flexible joints
heeause flexible itself and fived to the cutter
frame and movable therewith. When it is
desired to mount the pumping apparatus
on the frame 66, particalarly when the break-

ing device is connected to the bar 2 as
chown in Fig. 21, a swivel joint 244 may be
i 1 3 41

placed in the pipe 130 as shown at 244 1n the
diagrammatic illustration of Fip. 24. Also
diagrammatically illustrated in Fig. 24 is an
expansion joint 245 to permit the elevation
of the breaking device to be varied ogether
with the entire plane kerf cutter, v atively
to the pumping apparatus. Both the swivel
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joint 244 and the expansion joint 245 may
be of types well known to those skilled in
the art.

As shown in Figs. 21 and 25, the plane
frert cutter frames may be made in sections
946 and 247 slidably fitted together at 248
to permit relative adjustment by means of
the nuts 249 on the screw-threaded rod 250
which is connected at 251 to the cross piece
952 at one end, the other end passing through
and opening in the plate 246 as shown In
Fig. 21. By means of this adjustment the
chain mayv be tightened or loosened as may
Le desired. Furthermore, by taking out or
inserting links in the chain, the length of
the chain cutter may be varied. The plane
kerf cutters may be guided along the pe-
ripheral portion of the section 247 as shown
in Fig. 23.

The conveyor apparatus is mounted to ro-
tate with the rotary frame 44 and the for-
ward section of the conveyor is movable up
and down with the kerf cutting mechanism.
As shown in TFigs. 8 and 6, a supporting
bracket is rigidly secured by means of the
vertical plate 129 to the vertical plate 108
which may be integral with or rigidly fas-
tened to the rotary hub 44 shown in Figs. 3,
4 and 6. The said supporting bracket desig-
nated 128 affords a suitable bearing sup-
port for the lower end of the vertical shaft
112 as shown at 127 in Fig. 5. A bevel gear
253 at the lower end of the vertical shaft 112
meshes with the bevel gear 254 which is
mounted at one end of the shaft 255 rotatable
in the bearings 256 and 257 and carrying at
intermediate points the sprockets 258 and
959 for driving the sprocket chains of the
endless conveyor, the inner sprocket chain
260 being shown in Fig. 10; additional
sprockets 261 and 262 are provided on a cross
shaft 263 at the rear end of the conveyor,
as shown in Fig. 3. The cross shaft 263 may
be mounted in bearings 264 and 265 on a
conveyor frame 266 on which the bearings
956 and 257 are also mounted. The con-
veyor frame 266 may be constructed as shown
in Fig. 9 wherein the chains 260 and 269
are connected by the cross pieces 270 in the
usual manner.

While the front portion of the conveyor
frame 266 is rigidly attached to the bracket
plate 128 at 267 and 268, the rear portion of
said conveyor frame may be connected at 271
and 272 to the horizontal bracket plate 273
which is in turn connected by the vertical
plate 274 to the vertical plate 46 extending
to the left from the hub 44 as shown in Fig. 5.

Pivotally connected at 275 and 276 is the
forward conveyor frame 277 which is shown
in cross section in Fig. 9. The bottom plate
978 of the conveyor frame 277 is extended
laterally into a platform 279 to connect the
space intervening between the forward sec-
tion of the conveyor and the kerf cutiing
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mechanism. As shown in Figs. 6 and 9, an
inclined plate 280 connects the platform 279

with the conveyor belt 270 so that the mate--

rial will be moved more readily on to the
conveyor as the cutter moves into the body
of coal and causes the latter to project over

the platform 279 and the inclined plane 280 .

~on to the conveyor.
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Since the supporting plates 273 and 128
cccupy planes near the base frame 36 it is
evident that the forward conveyor frame
277 may occupy a position resting on the
floor of the mine chamber throughout its
whole length or nearly so, as illustrated in
Kig. 9 where the line 231 represents the floor
level and the lower plate 278 is sliding di-
rectly thereon.

in positions ‘which the parts will occupy
when the kerf cutting mechanism is operat-
ing to include an undercut. The advantage
of having the forward portion of the con-
veyor slide over the mine floor is that when
material breaks away from the core and
falls, the conveyor can better stand the blow
when resting on the floor and the shock and

jar of the falling material will not be trans-

mitted to the rest of the structure to which
it 1s pivoted at 275 and 276. The pivotal
connections at those points may be made of
sufficient strength to permit the forward
conveyor to be pushed -over the mine floor
so that the platform 279 will act as a scoop
irrespective of the height of the kerf cut-
ting mechanism, or a flexible connection may
be placed between the frame 66 and the con-
veyor 277 so as to pull thé platform 279
along the floor of the mine chamber irre-

spective of the height of the kerf cutting -

mechanism. .

I prefer, however, to provide a bracket
plate 282 connected at 283 to the conveyor
frame 277 back of the inclined.plate 280 as
shown in Fig. 6. Mounted on the plate 282,
as shown in Figs. 6 and 7, is a bearing bracket
284 through which extends a short shaft 235

extending laterally from the bracket 286

which is connected at 287 to the frame 66,
in such. a manner that it will remain so at-

) tached even when the loop chain core cut-

ter is removed and one.or both of the plane
kerf cutters is used.  Being thus connected
to the frame 66 the conveyor frame 277 will
be lifted and lowered on the pivots 275 and
276 in harmony with the lifting and lowering
oi the frame 66. Inasmuch as the pivots

275 and 276 are near the pivots 60.and 63, the

-85

outer. portion of the forward conveyor sec-
tion will be lifted and lowered approximately
to the same extent as the lower kerf cutter,
thereby maintaining the. platform 279 and
the forward portion of the conveyor approx-
imately in horizontal alignment with the
lower kerf cutter for the various elevations

‘thereof.

Fig. 8 is shown associated
with the conveyor in Fig. 9 approximately

By referring to Fig. 4 it will be seen that
the plate 278 carries a ring 288 which is pro-
vided with an internal annular bearing ring

289 engaged on opposite sides by a series of -

rollers 290 and 291, resting on the upper roll-
ers 290 is an annular seat 292 of the hopper
293 to the cylindrical portion 294 of which
is connected a cirenlar plate 295 on which the
lower rollers 291 rest. - g
Kxtending from the hopper 293 is a frame,
296 as shown in Fig. 11. This frame carries
an endless belt conveyor 297 adapted to ex-
tend over a mine car 298. Mounted on an
intermediate portion of the conveyor frame

296 is a motor 299 geared to the sprocket

30g which actuates the endless belt conveyor
297.

It will be seen from the foregoing that the
ring 288 which supports the hopper is rigidly
connected to the rotary frame 44, therefore
rotating when the cutting mechanism is fed
through an arc. The rear conveyor is pivoted
at its hopper end to the frame 44 and there-
fore, as the latter rotates, there will be rela-
tive swinging movement  between the rear
conveyor and the conveyor mounted directly
on the frame 44. The end of the rear con-
veyor extending into the mine car, may be

kept from swinging by the sides of the mine

car ‘itself and on account of the circular
shape of the hopper and by reason of its
pivotal connection with the rotary frame
44, the forward conveyor mounted thereon
will ‘always empty into the rear conveyor
hopper over a wide range of arcuate move-
ment of the cutting mechanism.

In order to assure proper conveyance of
the material along the forward conveyor and
to deflect material in some- instances ‘back
ento the conveyor, inclined shields or deflect-
ing plates 301 and 302 may be pivoted to the
conveyor frames 266 and 277 on the sides
thereof opposite the cutting mechanism.
The plate 301 may be rigidly attached at 303
and 304 to the conveyor frame 266 and occupy
a horizontal or inclined position as may be
desired. The plate 302 is preferably pivoted
at 305 and 306 as shown in Fig. 6 so that the
plate may be held in horizontal position as
shown in Fig. 9 or in an inclined position as
shown in the dotted lines 307 in Fig. 9. Tt
should be understood, however, that the plate
302 may also be inclined in the opposite di-
rection. 'When in the position shown in 807
in Fig. 9 it may be used as an inclined plane
to push onto the conveyor such material as
may have accidentally scattered over the
floor back of the conveyor. :

When the spaced apart plane kerf cutters
are used without the loop chain core cut-
ters and it is desired to cut a kerf between
the rear ends of the spaced apart plane kerfs,
the structure illustrated in Fig. 34 may be
attached to the conveyor frames 266 and 277

after the shelves 301 and 302 have been re-
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moved. As shown in Tig. 3 the shaft 255 is
made of sufficient length to project a dis-
tance from the opposite side of the conveyor
frame 266. This permits the mounting of a
bearing 308 and a bevel gear 309 on the ex-
tended portion of the shaft 255 as shown in
Fig. 34, The bearing 308 is carried by a
bracket 810 which is detachably connected
at 811 to the frame 266. The bracket 310
also carries a bearing 812 through which ex-
tends a shaft 318 which has a bevel gear 314
at one end thereof in mesh with the bevel
gear 309, and a universal joint 315 at the
other end thereof for connection to a squared
sliding rod 816 which fits into the sleeve 317.
The latter is connected by a universal joint
318 to a shaft 319 mounted in the frame 320
and the outer end of which carries the
sprocket wheel 821. The frame 320 is in
reality » bracket detachably connected at
299 to the back of the conveyor frame 277, as
shown in Fig. 85. The bracket 320 may be
made in sections however, one section 8207
being rigidly connected to the conveyor frame
277 and the section 820 adjustably connected
to the vertical plate of the bracket 320" by
means of the bolts 323 extending through the
glots 324,

Suitably connected to the bracket 320 s a
eutterhead 325 which may have adjustments
for varying the slack in the chain 326. This
is illustrated in Fig. 30 wherein the cutter-
head is shown provided with rearward ex-
tending bars 327 and 328 connected at their
rear ends by the crosspiece 329. It will be
seen by referring to Fig. 31 that a grooved
cap plate 330 is bolted to a grooved plate 331
swhich is fastened to the bracket frame 320.
To the rear ends of the plates 330 and 331
is .secured a serew-threaded rod 332 which
extends through the crosspiece 329 and Is
provided with nuts 333 and 334 on opposite
sides thereot.

By referving to Fig. 31 it will be seen that
the shaft 819 is rotatably mounted or jour-
naled in the bearing 335 in the bracket 320,
and is provided with a squared recess info
which fits the squared rod 336 of the shait
837 to swhich the sprocket wheel 321 is con-
nectsd. The curvature of the cutter head is
such .as to conform to the arc produced by
the loop core cutter with a post 88:as the cen-
tor of rotation. Notwithstanding such carva-
ture, the cutter chain 226 may be suitably
guided and operated swithout cramping or
binding. The preferred form of chain cutter
in guiding mechanism is illustrated in Figs.
32, 33 and 34. ‘

Bolted or riveted to the peripheral edge of
the curved plate 825, is an angle iron 338 ft-
ting into:a recess 389 so-that its outer surface
will be flush with the surface of :the cutter
bar-325. Inra recess 340 on the opposite side
are mownted -a flat plate 841 and a hooked

guide plate 342, the two together-filling up

received by the rotary frame conveyor ana
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face of the cutter bar 325. :
343 are each provided with an upwardly ex-
tending shoe and a downwardly extending
shoo as shown at 844 and 345 in Fig. 33, The
shoe 844, as shown in Fig. 32, fits into the
guide groove formed by the hooked portion
346 of the plate 842. Downwardly extending
shoe 845 fits into the groove between the inner
end of the plate 338 and the inner surface of
the plate 341. Tt will thus be seen that lateral
thiusts on the cutters 347 will be resisted by
the shoes 344 and 345 acting together in both
directions of such thrust. The cutters 347
may be held in their sockets by the set serews
948, Intermediate successive cutter links are
tho chein links 349. Intermediate lengths
349 ave also provided with offset shoes 350
which also run in the grooved guide 346 in
alignment with the shoes 344, This can be
seen hy comparing the elevational view of the
outside portion of the chain shown in Fig.
32, with the guide mechanism sheown 1n
Fig. 32.

After the entire mining and loading ma-
chine has been moved to the desired position
by means of the ropes and rope rums the
coiling jack is operated to firmly hold the base
frame and the vertical axle 87 in fixed posi-
tion. The base frame 86 is held in fixed po-
sition preferably so that the vertical plate
46 will be diametrically opposite the chain
cutter when in the central position shown in
i, 1. By means of the fast rope drum 99
the cutting mechanism hes been previously
brought to initial pesition and the rear con-
veyor swung by the operator so as to extend
ever a mine car. New by throwing. in the
clutch 91 the drum 96 may be turned to slow-
Iv feed the cutting mechanism forward wwhile
the latter is being actuated by potwer trans-
mitted from the electric motor carried by the
rotary frame 44. The first cut is preferably
aleng the floor of the mine chamber and as 1t
proceeds the breaking mechanism operates
autometically and intermittently to break
down sections of the core onto the platform
or the forward portion of the floor conveyor.

As the cutting proceeds the material will be
:

taken to the hopper of the rear conveyor.
The relation between the rear end of the ro-
tary frame conveyor and the hopper of the
rear conveyor including the pivotal mounting
of the rear conveyor, enables the cutting op-
eration to be carried on through 2 range of

180° or more so-thata complete cut of crescent

shaped masses of material may be'made from
one side of the mine chamber to the opposite
side thereof. After one crosscut has been
made the cutting mechanism may belifted to
a higher position to make a new cut across
the mine wall. '
Tn--addition -to the loop-chain core cuiter
there may be the plane kerf cutter added by
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means of the structure shown in Figs. 25 and
26, and these plane kerf cutters may have the
various-adjustments illustrated, particularly
for the purpose of placing them in alignment
with the upper and lower runs of the loop
chain core cutter and ahead thereof so that
they may take the maximum strain during
kerf cutting operation, the loop chain core
cutter then operating to connect the kerfs at
‘their rear ends. If desired, the loop chain
core cutter may be detached in which event
it may sometimes be desirable to add the up-
right arcuate cutter in the manner illustrated
in Fig. 34 to cut a kerf between the rear end
of the plane kerfs. It should be understood,
however, that if the upright kerf cutter is
made of the proper length, it may extend to
a position immediately back of the frame of
the loop chain core cutter so that when par-
ticularly hard material is encountered and
it is desired to clear away the material left
on account of the curved outer end portions
of the loop chain core. cutter, the upright
arcuate kerf cutter may be used and operated
at the same time that the loop chain Kerf cut-
ter is being operated and also in conjunction
with the plane kerf cutter. When the loop
chain core cutter is detached and the plane
kerf cutter used either at top or bottom or
in both positions, the upright kerf cutter may
be extended in length so as to occupy a cutting
position extending immediately back of the
plane kerf cutter or even outside of the same
when the kerf cutters which extend radially
are not too long. - It will thus be seen that by
reason of the various attachments the machine
is well adapted for cutting and dislodging
coal in various localities where the character
of the coal may vary in hardness.

Having thus described my invention and
the preferred mechanism embodying the
same, I wish it to be understood that T do not
desire to be restricted to the exact construc-
tion disclosed herein. Obviously, those
skilled in the art may make various changes
in the details and arrangement of parts with-
out departing from the spirit and scope of
the invention as defined by the claims here-
to appended. :

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

1. In a machine for undercutting, brealk-
ing down and loading coal, the combination
of a frame movable in a curved path substan-
tially parallel to a curved coal face, a low-
down laterally projecting horizontal ' kerf
cutter on said frame in position to undercus
the coal to be removed, means for engaging
the frame and causing it to move in a fixed
arcuate path, an upright curved kerf cutter
extending upwardly from the inner end of
said horizontal kerf cutter, means for break-
ing down the coal, and means for removing
the: broken down coal, said breaking down
and removing means performing their respec-

11

tive functions as the said kerf cutters are
advanced to form the floor kerf arnd the next
curved coal face. :

2. In a machine for undercutting, break-
ing down and loading coal, the combination
with 2 low-down horizonial movable kerf
cutter  for undercutting the coal to be re-
moved, a coal-receiving plate behind and
movable with the cutter in the plane of the
bottom of the kerf cut thereby, means: for
guiding said cutter and said plate in a fixed
arcuate path, means behind the cutter for
breaking down coal onto the said plate; an
upright curved kerf cutter in position to cut
a curved kerf above and at the inner end of
the horizontal floor kerf, and means for en-
gaging the coal on the said plate and remov-
ing it, said breaking down and removing
means performing their respective functions
as the said cutters are advanced to form the
floor kerf and the upright curved kerf.

3. In a mining machine for undercutting,
breaking down and loading coal, the combi-
nation of a frame movable in a curved path
substantially parallel to a curved coal face,
2 low-down laterally projecting horizontal
kerf cutter on the frame for undercutting the
coal te be removed, an upright curved kerf
cutter in position to cut an upright curved
kerf at the end of the horizontal kerf cutter,
means for moving the frame in a fixed circu-
lar path, means behind- the horizontal kert
cutter for breaking down coal, an endless con-
veyer mounted on the frame for engaging the
broken down coal and removing it, said brealk-
ing down means and said conveyer perform-
ing their respective functions as the said cut-
ters are advanced to form the horizontsl and
upright kerfs. ‘

4. In a mining machine, the combination
with a circular base plate, of a vertical axle
projecting upwardly from the center thereof,
a rotary frame mounted on said axle, cutting
mechanism carried by said rotary frame, rope
winding mechanism carried by said rotary
frame, a plurality of spaced apart cleats at
the peripheral portion of a part of said base
plate, and a rope extending from said rope
winding mechanism and adapted to be an-

chored to one of said cleats and gnided by

others, :

5. In a mining machine, the combination
with a supporting frame, of a rotary frame
pivotally mounted thereon, & pair of rope
winding devices mounted on  said rotary
frame, one for swinging said rotary frame
in one direction and the other for swinging
sald rotary frame in the opposite direction
to effect arcuate movement of said cutting
mechanism in opposite directions relatively
to said supporting frame, a pair of ropes con-
nected to said winding devices and having
their free ends adapted to be anchored in
position to effect such swinging of said rotary
frame, and two clutches operatable one at a
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time to effect the rotation of only one rope
winding device at a time.

5. Tn a mining machine, the combination
with a main frame, of a supplemental frame,
pivotally mounted thereon, cutting meche-
nism carried by said supplemental frame and
movable therewith in position to cut along the
floor of a mine chamber, and rope winding
mechanism, adapted to be connected to said
main frame for effecting a slow feeding move-
ment of said cutting mechanism in one direc-
tion and a quick return movement thereof in
the opposite direction.

7. In a mining machine, the combination
with a main frame, of a supplemental frame,
movable thereon, kerf cutting mechanism
connected to said supplemental frame in po-
sition to cut a floor kerf, and rope drum wind-
ing mechanism connected between sald
frames near the floor for effecting 2 slow
feeding movement of said cutting mechanism
and a quick return movement thereof.

8. In a mining machine, the combination
with a main frame, of a supplemental frame,
cutting mechanism connected to said supple-
mental frame in position to cut in the plane
of the floor, rope winding mechanism on said
supplemental frame, and a rope connected
to said winding mechanism and adapted to
be guided on and anchored to said main
frame substantially at the floor.

9. Tn a mining machine, the combination
with a main frame, of a supplemental frame,
cutting mechanism mounted on said supple-
mental frame, winding mechanism on said
supplemental frame, and devices on said
main frame for releasably holding the rope
of said winding mechanism concentric to the
movement of said supplemental frame.

10. In a mining machine, the combination
with a main frame, of a supplemental frame
pivoted thereto, cutting mechanism connect-
ed to said supplemental frame, rope winding
mechanism on said supplemental frame, and
a plurality of spaced apart cleats arranged
circumferentially on sald main frame con-
centric with the path of movement of said
supplemental frame.

11. In a mining machine, the combination
with a main frame, of a supplemental frame
pivoted thereon, cutting mechanism connected
to said supplemental frame, a pair of rope
drums mounted on said supplemental frame,
two clutches, one for each of said rope drums,
means fer throwing in one clutch upon the
release of the other cluteh, ropes connected
to said drums and adapted to be anchored at
their free ends to said main frame, and means
for transmitting power to either of said rope
drums to effect arcuate feeding movement of
said cutting mechanism in or near the plane
of the floor of the mine chamber.

12. In a mining machine, the combination
with a supporting frame, of a supplemental
frame movable relatively thereto, cutting

1,783,443

mechanism mounted on said supplemental
frame, means for driving said cutting mecha-
nism, a track on said supporting {rame
adapted to be engaged by a sliding bearing
on said supplemental frame, and rope gear-
ing connected between said supplemental and
supporting frames for holding said sliding
bearing against said track while moving the
supplemental frame velatively to said sup-
porting frame to effect feeding movement of
said cutting mechanism.

13. In a mining machine, the combination
with a core cutter, of a frame therefor, a sup-
sorting  frame to which said first named
frame is pivotally connected, and counter-
balanced mechanism associated with said
cutter-frame for adjusting the elevation of
said core cutter about its pivotal connection
with said supporting frame.

14. In a mining machine, the combination
with a supporting frame, of a rotary frame
mounted thereon for movement relatively
thereto on an upright axis, an arm on said
rotary frame extending radially from such
upright axis, a screw-threaded rod pivotally
connected to said radial arm, cutting mecha-
nism mounted on said rotary frame, and
means comprising a counterbalancing spring
associated with said screw-threaded rod for
adjusting the position of said cutting mecha-
nism relatively to said rotary frame.

15. In a mining machine, the combinaticn
with a supporting frame, of a kerf cutter, a
frame therefor, a screw-threaded rod pivot-
ally connected to said supporting frame, a
nut mounted on said serew-threaded rod and
connected to said kerf cutter frame, a wheel
for turning said nut to effect adjustment of
said kerf cutter frame, and a spring con-
nected between said supporting frame and
said kerf cutter frame to counterbalance the
latter.

16. In a mining machine, the combination
with kerf-cutting mechanism, of means for
operating the same, a fluid-actuated device
mounted on said kerf-cutting mechanism in
position to enter the kerf produced thereby,
and automatic mechanism for operating said
fluid actuated device during the cutting action
of said kerf-cutting mechanism to effect dis-
lodgment of material from the mine wall.

17. In a mining machine, the combination
with core-cutting mechanisms having an un-
obstructed core-opening extending there-
through, of means for operating the same, a
breaking device in the plane of a section of
said core-cutting mechanism and adapted to
enter the kerf produced by said kerf-cutting
mechanism, means for supporting said breal-
ing device for automatic movement into such
kerf during the cutting action of said kerf
cutting mechanism, and means for expanding
said breaking device to effect the operation
thereof and the dislodgment of cut material.

18. In a mining machine, the combination
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with a kerf cutter comprising a frame, of
means for operating said kerf cutter includ-
ing a feed thereof, a rod connected to said
frame, a breaking device slidably mounted
on said rod, means for operating said break-
ing device, and a spring for returning said
breaking device to its initial position relative-
ly to said frame after said breaking device has
broken away material and is free to move
along said kerf. Lo ‘

- 19. In a mining machine, the. combination
with supporting framework, of kerf-cutting
mechanism mounted thereon, ineans for oper-
ating said kerf-cutting mechanism, a break-
ing device mounted on said framework in po-
sition to move automatically into the kerf
produced by said kerf-cutting mechanism,
and means for operating said breaking device
by causing the same to act with a hammer
blow.

20. In a mining machine, the combination
with supporting framework, of kerf-cutting
mechanism mounted thereon, means for oper-
ating said kerf-cutting mechanism, a break-

: ing device mounted on said frameworlk in po-
sition to move automatically into the kerf

produced by said kerf-cutting mechanism,
and automatic means for operating said
breaking device intermittently. '

21. In a mining machine, the combination
with a breaking device adapted to inove in a
kerf in a mine wall, of means for supporting
said breaking device, and apparatus for auto-
matically and intermittently operating said
breaking device. '

22. The combination with a mining ma
chine comprising framework and kerf-cut-
ting mechanism supported thereby, of  a
breaking ‘device supported by said frame-
work in position to automatically move along
the kerf produced by said kerf-cutting mech-
anism during feed of the latter; means for
operating said breaking device by a fluid me--
dium, and a spring for automatically moving
forward the said breaking device after oper-
ating to break dowr the material. '

23. In & mining machine, the combination
with kerf cutting mechanism, of means for
operating the same including continious for-
ward feed thereof, a breaking device having
a frame slidably connected to said kerf cut-
ting mechanism and following the same at in-
tervals, and means for intermittently operat-
ing said breaking device during the continu-
ous forward feed of said kerf cutting mecha-
nism, ,

24. In a mining machine, the combination
with a supporting frame, of kerf-cutting
mechanism mounted thereon, a breaking de-
vice mounted on said frame in position.to fol-
low automatically in the kerf produced by
said kerf-cutting mechanism during the feed
of the latter, pumping mechanism- carried by
said frame for operating said breaking de-
vice in the various positions thereof, and a .
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spring for automatically restoring the rela-
tive position of said breaking device on said
kerf-cutting mechanism. .

25. In a mining machine, the combination
with a loop chain core cutter having an un-
obstructed core opening therethrough, of a
frame for supporting said core cutter, means
for operating said core cutter, a plane: kerf
cutter adapted to be connected to said frame
to move in alinement with one of the runs of
sald core cutter, and a detachable connection
between said plane kerf cutter and the frame
for said core cutter. o

26. In a mining machine, the combination -

with a supporting frame, of a plurality of
spaced-apart plane kerf cutters adapted to
be connected to said frame, an upright arcu-
ate kerf cutter adapted to be connected to
said frame to follow the upright space be-
tween the outer ends of said plane kerf cut-
ters, and detachable connections between each
of said cutters and said supporting frame to

_permit all or any of them to bé operated from

the same source of power.

27. In a mining and loading machine, the
combination with chain kerf-cutting mecha-
nism, of a supporting frame, a supplemental
frame for carrying said cutting mechanism
on such an axis of rotation as to maintain the
cutting plane radial as to such axis and there-
by reduce the thickness of the kerf to a mini-
mum, and conveyor mechanism having super-
posed portions traveling in opposite direc-
tions, and extending to a position back of

- said cutting mechanism to automatically re-

ceive substantially all of the cut material and
carry it away from the mine wall toward
loading position. ‘
28. In a mining and loading machine, the
combination with core-cutting mechanism,
of means for operating the same, a conveyor
having a pivoted section opposite the lower
run of said. core-cutting mechanism, means
for adjusting the elevation of said kerf cut-
ting mechanism, and means for connecting
the pivoted section with the core-cutting
mechanism whereby the elevation of said Piv-

oted section is adjusted with said kerf cutting

mechanism to “correspond = approximately
with the elevation of the latter and to main-
tain such section approximately opposite the
lower run of said core-cutting mechanism.

29. In a mining and loading machine, the

combination with cutting mechanism, of a
main frame, a supplemental frame mounted
to swing in a general horizontal direction on
said main frame, a tertiary frame mounted
to swing upwardly and downwardly on said
supplemental frame, : conveyor mechanism
having a section pivotally connected to said
supplemental frame, and a pivotal connec-
tion between said tertiary frame and said
pivoted conveyor section. '

30. A mining and loading machine com-
prising framework, core cutting mechanism,
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of means for operating the same, including
arcuate feed thereof, of conveyer apparatus
Laving & receiving end, movable in an arc at
a predetermired distance from said core cut-

ting mechanism, and a sector platform be-
i nge
==

nechanism and said
conveyor apparatus to receive material dis-
lodged by said core cutting mechanism and
directing such material onto said conveyor
10 “Gpparatus.

51. In a mining and loading machine, the

[£9

combination with a main frame, of a supple-
ntal frame mounted to swing on an up-
said main frame, a tertiary
o, kerf eutting mechanism mounted on
tertiary frame, means for swinging said
lemental frame on said main frame to
e arcunte feed of said kerf-cutting
iem, means for actuating said keri-
nechianism, a fransverse pivotal con-
Sien betweon said tertiary frame and said
supplemental frame, means for adjusting the
oht and inclihation of said tertiary frame
said kerf-cutting mechanism, conveyor
paratus having a forward section pivoted
5 said supplemental frame near said traps-
verse pivotal connection, a pivotal connection
between seid tertiery frame and said for-
ward conveyor section to transmit upward
30 and downward movement to the latter, the ar-
rangement being such that said conveyor sec-
tion will have approvimately the same in-
clination as said kerf-cutting mechanism as
well as approximately the same height there-
of, and a sector platform between said kert-
cubting mechanism and said forward con-

veyor section. ,

39, Tn a mining machine, the combination
with a loop chain core cutter, of a frame for
1. supporting the same, means for operating

said core cutter including the feed thereof, a

plane kerf cutter, and weans for detachably
connecting said plane keri cutter to sald
operating means for operation thereby in the

45 plane of one of the runs of said core cutter.
35, In a mining machine, the combination

with a loop chain core cutter, of a frame for
supporting the same, operating means for

tween said core cultin 1

b=

]

[
(>3

said core cutter to effect the actuation and the
50 feed thereof,a plurality of spaced apart plate
lerf cutters, an additional frame for carrying
said plane kerf cutters in positions near said
cove-cutter, and means for detachably con-
necting said additional frame to said first
55 named frame and connecting said plane kert
cutters to said operating means for operation
thereby simultaneously with the operation of
said core cutter. '
34, In a mining machine, the combination
6 with a core cutter, of a plane kerf cutter
operating in the plane of one of the runs of
said core cutter, and means for adjusting the
position of said plane kerf cutter relatively
to said run. ’
65 85, In a mining machine, the combination
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with a loop chain core cutter, of two spaced
apart plane kerf cutters, means for carrying
said plane kerf cutters for operation in the
planes of spaced apart runs of said core
cutter, and means for independently adjust-
ing the position of each of said plane kert
cutters relatively to its corresponding run of
said core cutter.

36. In a mining machine, the combination
with core cutting mechanism having upper
and lower straight runs, of a supporting
frame, an additional frame detachably con-
nected to said supporting frame, and carry-
ing said core cutting mechanism, two spaced
apart plane kerf cutters, means for ad] usting
the inclinations of said plane kerf cutters to
corregpond with the planes of feeding move-
ment of said upper and lower straight runs,
and means for operating said core cutting
mechanism and said plane kerf cutters in-
cluding the feed thereof. ~

37. In a mining machine, the combination
with 2 supporting frame, of an additional
frame connected to said supporting frame,
loop chain core cutting mechanism mounted
on said additional frame and having upper
and lower straight runs, two spaced apart
plane kerf cutters for operation in the planes
of said upper and lower straight runs, means
for adjusting the inclination of each of said
plane kerf cutters to correspond with the
plane of movement of the corresponding run
of said core cutter, and means for cperating
said core cutter and said kerf cutters simul-
taneously to effect the cutting of a core of ma-
terial in its native bed.

88. In a mining machine, the combination
with a loop chain core cutter, of an arcuate
kerf cutter for operation approximately in
the same path of travel as the inner run of
said lcop chain core cutter, and means for
operating said core cutter and said kerf cut-
ter including the feed thereof.

39. In a mining and loading machine, the
combination with mechanism for cutting
spaced apart plane kerfs hovizontally across
a mine wall, of 2 frame for supporting said
kerf cutting mechanism for arcuate feeding
movement, of loading apparatus compris-
ing a conveyor having superposed portions
traveling in opposite directions and extend-
ing to a position back of said kerf cutting
mechanism and in position on said support-
ing means to follow said kerf cutting mecha-
nisin in its arcuate feeding movement, and
an upright arcuate kerf cutter mounted on
said supporting means to operate at or neax
the inner ends of the kerfs produced by said
first named kerf-cutting mechanism.

40. Tn a mining and loading machine, the
combination with mechanism for cutting =
single core of material, of loading appara-
tus comprising a traveling conveyer operat-
ing transversely of the direction of feeding
movement of said core-cutting medns and
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mounted to follow the latter, and a shield

pivotally connected to said conveyer tec pre-
vent the falling off from said conveyer of ma-

terial received thereby from said core-cub-.

ting means. ’

41. In a mining machine, the combination
with: a kerf-cutter comprising a frame; of
means for operating said kerf-cutter includ-
ing the feed thereof, a breaking device con-
nected to said frame to move therewith, means
for operating said breaking device during the
feed of said kerf-cutter, and means for auto-
matically restoring said breaking device to
its initial position relative to said kerf-cut-
ter. upon the discontinuance of the operation
of said breaking device. o

42, ITn a mining machine, the combination
with-a kerf-cutter comprising a frame, of
means for operating said kerf-cutter includ-
ing the feed thereof, a breaking device slid-
ably connected.to said frame in position to
enter the kerf and act on the walls thereof,
means for operating' said breaking device
during the feed of said kerf-cutter, and a
spring for returning said: breaking device to
1ts initial position relatively to said frame.

43. In a mining machine, the combination
with a kerf-cutter comprising a frame, of
means for operating 'said kerf-cutter includ-
ing the feed thereof, a rod rigidly connected
to said frame to extend backwardly along
the kerf cut by said kerf-cutter, a fat hy-
draulic breaking device slidable along said
rod in position to extend along the kerf cut

by said kerf-cutter, means for operating said

breaking device to break down material, and
a spring on said rod for restoring said break-
ing-device to initial position relative to said
frame. . v :
44. In a mining and loading machine, the
combination with loop chain core-cutting
mechanism having - an unobstructed core-
opening therethrough, of .a. main support-
ing frame for said core-cutting mechanism,
means for adjusting the elevation: of said
core-cutting mechanism,; means for operating
seid core-cutting mechanism to cut a single
core of material during each féeding move-

ment ‘at adjusted elevation, an expansible

breaking-down device: back of the: core-cut-

ting mechanism in position to-act on the core

extending through said unobstructed core-
opening, and endléss conveyer mechanizsm
connected to said supporting frame and ex-
tending into position to receive the material
bro win- by said breaking-down device
and transferring such material toward load-
ing position. '

45, In'a mining

and loading machine, the

combination with a main supporting frame,

of an anchoring jack for holding said sup-
porting frame stationary between the floor
and roof of the mine chamber, a supplemen-
tal frame mounted on said main frame for

15

rotary movement on an upright axis, loop
chain core-cutting mechanism having an un-
obstructed core-opening therethrough and

mounted on said supplemental frame for ad- -

justment in elevation, means for adjusting
the elevation of said core-cutting mechanism,
& hydraulic breaking device in position to
act on-the core extending through said un-
obstructed core opening
material of said core, endless conveyer mech-
anism mounted on said supplemental frame
and ‘movable arcuately therewith and ex-
tending to a receiving position back of the

“tance of oneration 1 said 70 tti 1
Tange o1 Cperation ol sald core-cu 1Ng mecii-

anism and of said hydraulic breaking device,
and a loading conveyer pivotally connected
to said supplemental frame in position to
receive material from said first-named con-
veyer in is various positions and transfer
such material to a mine car. ,

46. In a mining and loading machine, the
combination with a main frame, of a supple-
mental frame mounted for arcuate movement
on an upright axis on said main frame, core-
cutting mechanism connected to said supple-
mental frame to move therewith, endless con-
veyer mechanisim spaced from said upright

xis and extending from the rear portion

of said supplemental frame to receiving Po-.

siticn approximately in the plane of the hot-

tom of the core, hydraulic breaking-down
-mechanism  connected to said core-cutting
‘mechanism to act on the core extending

through the unobstructed core-opening of

said core-cutting mechanism, and mechanism.

spanning the space between the core-cutting
mechanism and the conveyer mechanism at
the bottom of the core to support the broken
down material until forward feed of the core-
cutting mechanism forces such broken down
material -onto said conveyer mechanism.

47. In a mining and loading machine, the
combination with a stationary main frame,
of a supplemental frame mounted on said
main frame for rotary movement on an up-
right axis, loop chain core cutting mechanism

‘having” an unobstructed core opening there: .

through and mounted on said supplemental
frame to move bodily therewith, a motor
mounted on said supplemental frame and
movable bodily therewith, means connected

to break down the

-F
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between said motor ‘and said core cutting

‘mechanism for driving the latter, conveyer

mechanism - comprising a plurality of sec-
tions extending from a forward position ap-
proximately: back of the lower portion of
said “loop chain core ‘cutting mechanism,
across the supplemental frame back of said
upright axis relative to the direction of feed
of said core cutting mechanism, the rear sec-
tion of said conveyer mechanism being piv-
otally connected tothe forward portion there-
of at the rear porticn of said supplemental
frame to permit the sections of said conveyer
mechanisin to maintain delivery communica-

1240

130



2%

sy

Y
o

i

i3]

[

65

16

tion and to permit the rear end of the rear
section to reciprocate and remain in delivery
communication with a mine car on a track
during the rotary movements and arcuate
foeding of said core cutting mechanism,
means for moving said supplemental frame
together with said core cutting mechanism
and the forward portion of said conveyer
nechanism on said upright axis to secure
arcuate feeding movement of sai

3
Clil

o)

said core cut-
ting mechanism, and breaking mechanism for
dislodging the cut material into position to
be received by the forward portion of said
cenveyer mechanism,

48. In & mining machine, the combination
with kerf cutting mechanism, of means for
operating the same including the feed there-
of, a fluid actuated breaker adapted to move
1 said kerf cutting mechanism into the
¢ nroduced thereby, a pump, means for

i

operating said punp to exert fluid pressure
in said breaker, accumulator mechanism, and
means for effecting the sudden operation of
said breaker during the feed of said cutting
mechanism to break the material from the
unmined mass approximately in predeter-
inined positions.

49. In a mining machine, the combination
with kerf cutting mechanism, of means for
eperating the same including the feed there-
of, a fluid actuated breaking device adapted
to follow said kerf cutting mechanism in the
kerf produced thereby, and means for inter-
mittently operating said breaking device
while the kerf cutting mechanism continues
its feeding movement, and means for auto-
matically vestoring the position of said
breaking device relative to said kerf cutting
mechanism when the fluid pressure in said
breaking device is released.

50. In a mining machine, the combination
with Iocp chain core cutting mechanism com-
prising « cutter frame having an unobstruct-
ed core opening therethrough, of means for
operating said core cutting mechanism in-
cluding the ieed thereof, a fluid pressure
breaking device carried by said cutter frame
and movable therewith into the ker{ produced
thereby, means for operating said breaking
device, and accumulator mechanism to effect
sudden operation of said breaking device dur-
ing the feed of said cutting mechanism to
break off the core material in predetermined
positions and before the core is materially
increased by such continuous feed.

51. In a machine for undercutting, break-
ing down and leading coal, the combination
with a supporting frame, of o supplemental
frame mounted on said supporting frame for
movement in a curved path on an upright axis
and substantially parallel to a curved coal
face, a laterally projecting kerf cutter mount-
ed on said supplemental frame to cut a kerf
in a plane extending longitudinally of the
mine vein, means for operating said kerf-
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cutting mechanism including the feed thereof
by swinging said supplemental frame on said
upright azis while said supporting frame re-
maius stationary, means behind the cutter in
position to act 1n the kerf produced thereby,
to break down the cut coal from the mine vein,
and conveyer mechanism mounted on said
supplemental frame and movable therewith
in position relative to said kerf-cutting mech-
anigm to receive the dislodged coal and con-
vey it toward loading position during the
feed of said kerf-cutting mechanism.

52. In a machine for under-cutting, break-
ing down and loading coal, the combination
with & main frame, of a supplemental frame
mounted on said main frame for arcute
movement relatively thereto on an upright
s, loop chain core cutting mechanism com-
prising 2 lower run adapted to cut a hori-
zoatal kerf approximately at the floor of the
mine chamber, a coal receiving plate behind
the said lower run of the core cutting mecha-
nism and in the plane of the said horizontal
kerf, means behind the kerf cutting mecha-
for breaking coal down onto said plate,

nverer mechanism mounted on said sup-
plemental frame and movable therewith, said
conveyer mechanism being in position to re-
ceive the dislodged material and convey it
toward loading position, and means for si-
muitancously operating said core cutting
mechanism and said conveyer mechanism and
intermittently operating said breaking down
means.

5&. In 2 mining machine for under-cutting,
breaking down and loading coal, the combina-
tion with a main frame, of a supplemental
frame mounted on said main frame for arcu-
ate movement on an upright axis, core cutting
mechanism having an unobstructed core
opening therethrough and comprising a chain
cutter having a lower run in an approximate-
1y horizontal plane, means for operating said
core cutting mechanism including feed there-
of in a curved path along a curved coal face,
means behind the cutting mechanism for

reaking down the coal core, and endless con-
veyer mechanism mounted on said supple-
mental frame and movable therewith while
cceupying a position relative to said core cut-
ting mechanism and said breaking down
means to receive the coal as fast as dislodged
and gradually convey it toward loading posi-
tion.

54. In a coal mining and unloading appa-
ratus, the combination with supporting
framework, of a motor thereon, power devices
£or moving the framework to a coal face, cut-
ting mechanism for forming a horizontal kerf
at the bottem of the coal, a plate carried by
the framework and extending to a position
approximately in the plane of the horizontal
kert, a vertically arranged plate supported on
said framework, vertical kerf cutting mecha-
nism mounted on said vertical plate, breaking

as
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down mechanism, power transmitting devices
for the vertical kerf cutting mechanism ar-
ranged in the space behind the breaking down

mechanism, and a power actuated conveyor

having its receiving end below. the breaking
down mechanism. .

55. In coal mining apparatus, the combina-
tion with supporting frameworkc movable
horizontally around a fixed vertical axis, of
& base plate adapted to move bodily in the
plane of the kerf under the coal that is being
mined, a vertically arranged cutter chain at
the inner end of said plate, means for sup-
porting said cutter chain, means for breaking
down coal to form a broken face intersecting
the front face and adapted to cause the dis.
lodged or undermined coal to fall on upright
lines relatively near the front edge of the
plate, and means behind the broken face of
the coal for driving the vertical cutter.

56. A mining and loading machine com-
prising an undercutter, a- plate having a
recelving end:in the plane of the kerf cut by
said undercutter, an upright kerf-cutter, ex-
pansible breaking mechanism carried by said
upright kerf-cutter, and loading apparatus
for taking the material broken down and
received by said plate and moving such ma-
terial toward loading position. LT
57. In a machine for undercutting, break-
ing-down and loading coal, the combination
with a horizontally movable kerf-cutter for
undercutting coal to be removed, hydrauli-
cally expansible means behind the cutter for

breaking-down the coal, means for removing

the broken-down coal, a plate filling the floor
space between said cutter and said removing
means, and mechanism for guiding said cut-

ter and said plate in a fixed circular path-

while the aforesaid mining operations are
carried on. ' :

58. In a mining and loading machine, the
combination with a frame movable in a
curved path, a kerf-cutter for under-cutting

coal to be removed, means for moving the

frame in a fixed circular path, expansible
pressure-exerting means: behind the cutter
for breaking down the coal, an endless con-
veyer on the frame spaced from said cutter
and movable bodily therewith, and means
spanning the entire floor space back of said
cabter in position for receiving the coal as
dislodged and directing it onto said conveyer
as the feeding of said cutter continues into the
unmined mass. C

59. In a mining machine, the combination
with & supperting base adapted to rest upon
and slide over the floor of the mine, a main

frame. upon the base adapted to rotation.

about a vertical axis, a vertically disposed
loop-shaped cutter frame projecting laterally
from the main frame, cutting devices carried
by the cutter frame adapted to sever a section
of material from the mine wall, and means to
either rotate the main frame relative to the

ba_se_Q_r to move the machine bodily relative to
the mine wall to cause the cutting devices to

engage the material to be mined.

60. In a mining machine, the combiration

with a supporting frame, of a pair of spaced-

-apart plane kerf-cutters mounted on said

70

frame and each comprising a flat cutter frame ‘

and an endless cutter chain adapted to travel
thereon, means for operating said kerf-cutter
including the simultaneous feed thercof, and
flat expansible pressure-exerting mechanism
connected to one of said kerf-cutters in posi-
tion’to eénter the corresponding kerf and exert
pressure on the walls of the latter independ-
ently of the feed of said kerf-cutters without
retracting the kerf-cutters from the mine
vein. ‘ , - '
61. Jn an apparatus for mining coal, the
combination with a main frame adapted to be
moved along lines parallel to the coal face,
cutting ‘mechanism projecting horizontally
from said main frame and adapted to form a
horizontal kerf in the coal, a conveyor in
fixed relation avith said cutter mechanism
adapted to be carried into. the kerf formed

75
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thereby, cutting mechanism mounted upon -

said main frame and movable relative there-
to, means.to move said cutting mechanism
relative to said main {rame to form a verti-
cal kerf in the coal, and hydraulically actu-
ated pressure exerting mechanism carried by

‘said. movable cutting mechanism into said

vertical kerf to exert pressure transversely
thereof to break down the coal upon said con-
veyor as for the purpose set forth.

62. In apparatus for mining coal, the com-
bination with a main frame adapted to be
moved :along lines parallel to the coal face,
of cutting mechanism projecting horizontally
from said main frame and adapted to form a
horizontal kerf in the ‘coal; a conveyor in
fixed relation with said cutting mechanism
adapted. to be carried along the plane of the

kerf formed by said cutting mechanism, cut-

ting mechanism mounted on said main frame
In position to form a vertical kerf in the coal,
and hydraulically actuated pressure exerting

mechanism carried by said last-named cut-
ting mechanism into said vertical kerf to
-exert. pressure transversely thereof to break

down the coal upon said.conveyor as and for
the purpose set Torth. - : . '

63. In.a mining machine, the combination
with supporting framework, of kerf-cutting
mechanism mounted thereon, a device mount-
ed-on said framework outside of the bound-
ary of said kerf-cutting mechanism in po-
gition to move with the same into the kerf
produced by the latter and operable by a
fluid -medium to: effect the breaking down
of material adjacent: said kerf, means for
operating said kerf-cutting mechanism, and
means for operating said breaking down de-

vice during the cutting action of said kerf-.

cutting mechanism.
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64 In a mining machine, the combination
with supporting framework, of kerf-cutting
mechanism mounted thereon, means for op-
erating said kerf-cutting mechanism includ-
ing the feed thereof, a breaking device
mounted on said framework outside of the
boundary of the kerf-cutting mechanism in
position to follow the same into the kerf
produced thereby, and means for operating
said breaking device independently of the
feed of said kerf-cutting mechanism and
over a flat surface and substantially at right
angles to the plane of said kerf while said
breaking device occupies a position in said
kerf back of said kerf-cutting mechanism.

65. In a mining and loading machine, the
combination with a supporting frame, of
kerf-cutting mechanism, a supplemental
frame, for carrying said kerf-cutting mech-
anism, said supplemental frame being piv-
oted to said supporting frame to permit said
kerf-cutting mechanism to be adjusted in
elevation, means for so adjusting said kerf-
cutting mechanism, conveyer mechanism
having a forward section pivotally mounted
at its rear end near the pivot of said supple-
mental frame and comprising superposed
portions traveling in opposite directions
along lines parallel to said kerf-cutting
mechanism and adjacent thereto, and a con-
nection between said supplemental frame

~ and said forward conveyer section to cause
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the latter to be elevated and lowered corre-
sponding to the elevation of said kerf-cut-
ting mechanism.

66. In a mining and loading machine, the
combination with core-cutting mechanism, of
conveyer mechanism mounted back of said
core-cutting mechanism to travel along lines
extending transverse of a core cut by said
core-cutting mechanism, and means for re-
ceiving and directing the dislodged mate-
rial from said core-cutting mechanism onto
said conveyer mechanism.

67. In a mining and loading machiue, the

combination swith core-cutting mechanism, of -

conveyer apparatus comprising superposed
portions with the upper portion traveling
along lines transversely of the core cut by
said core-cutting mechanism, and means for
directing the dislodged material onto one
side of said conveyer apparatus.
$. Tn a mining and loading machine, the
combination with core-cutting mechanism, of
a traveling conveyer extending transverse-
ly of the core cut by said core-cutting mech-
anism in position to receive material dis-
lodged from the core projecting through said
core-cutting mechanism, and means continu-
ously following said core-cutting mechanism
for directing dislodged material onto said
conveyer.
69. Tn a mining and loading machine, the
combination with a plurality of spaced-
apart kerf-cutters, of a core-cutter having
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an unobstructed core-opening therethrough

and extending along the kerfs produced by
the spaced-apart kerf-cutters, means for op-
erating said spaced-apart kerf-cutters and
said core-cutter to cut a core of material in
a mine wall, and loading apparatus com-
prising a traveling conveyer having super-
posed portions moving in opposite direc-
tions, the upper portion being in position
to receive the dislodged material from said
core-cutter and convey such dislodged ma-
terial toward loading position.

70. A machine for undercutting, breaking
down and loading coal comprising supporting
framework, mechanism for dislodging coal
from a mine wall comprising kerf-cutting
means mounted to swing on a horizontal axis
for adjustment in elevation, loading appara-
tus pivotally connected to said framework
for adjustment in elevation in accordance
with the adjustment of elevation of the kerf-
cutting means, and a plate connected to the
loading apparatus and pivoted to the kert-
cutting means in position to rest on the floor
of the mine chamber to receive the coal as
it falls, the impact of the falling material
Deing transmitted to said plate directly to
such floor without jarring said framework
or said dislodging mechanism.

-71. A machine for undercutting, breaking
down and loading coal comprising a frame
movable in a curved path, kerf-cutting mech-
anism pivoted to said frame for adjustment

_relatively thereto in elevation on a horizontal

axis to positions for undercutting the coal to
be removed, means for operating said kerf-
cutting mechanism including movement of
said frame in a fixed circular path to secure
feed of said kerf-cutting mechanism, means
in position for breaking the coal after being
cut, a conveyer in position bacls of the kert-
cutting mechanism and pivotally conuected
to said trame for adjustment in elevation rela-
tive to said frame, a plate completely span-
ning the space between sald conveyer and said
kerf-cutting mechanism in position to re-
ceive the dislodged material and prevent the
latter from falling on the floor of the mine
chamber, and a pivotal connection between
said conveyer and said kerf-cutting mecha-
nism.

79. In a mining machine, the combination
vith a kerf-cutter comprising a cutter-frame
and an endless cutter-chain mounted there-
on, of an expansible pressure-exerting device
adapted to move therewith into the kerf cut
by said kerf-cutter, said pressure-exerting de-
vice being mounted outside of the boundary
of said kerf-cutter and comprising pressure-
exerting plungers movable in opposite direc-
tions each relatively to said cutter-frame and
a spring between said plungers, and means
for operating said kerf-cutter including feed
thereof while moving said pressure-exerting
device along the kerf cut by said keri-cutter.
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73. In a mining machine, the combination
with a supporting frame, of a kerf-cutter
mounted on said frame and comprising a
cutter-frame and an endless chain-cutter, a
pressure-exerting mechanism supported by
said cutter-frame outside of the boundary of
said kerf-cutter but in position to enter the
kerf cut by said kerf-cutter, said pressure-
exerting mechanism comprising pressure-

exerting plungersmovable in opposite direc--

tions relatively to each ‘other and each rela-

tively to said cutter-frame, and a frame ex-

tending between the plungers in position to
act thereon to move each relatively to said
cutter-frame. :

74. In a mining machine, the combination

with kerf-cutting mechanism comprising a
cutter-frame and an endless chain-cutter
adapted to travel thereon, of means for driv-
ing said chain-cutter, means for moving said
frame and said chain-cutter bodily to effect
feeding of said chain-cutter, flat ¢xpansible
mechanism connected to said cutter-frame to
lie in the plane of the adjacent pertion there-

of in position to be carried into the kerf

produced by said kerf-cutter and move along
such kerf during continued feeding of said
kerf-cutter, and means independent of said
teeding means for operating said expansible
mechanism to exert pressure transversely of
said cutter-frame on the walls of the kerf
produced by said kerf-cutting mechanism.
75. In a mining machine, the combination
with a supporting base adapted to rest upon
and slide over the floor of 2 mine, of a main
frame upon the base adapted for rotation
about an upright axis, core-cutting mecha-
nism mounted on said main frame, and means
to either rotate the main frame relatively to

- the said base to effect feeding movement of

said. core-cutting mechanism or to move the
machine bodily relatively to the mine wall to
position the mining machine for another op-
eration. ,

76. In a mining machine, the combination
with a supporting frame, of a supplemental
frame pivoted thereto for swinging move-
ment, kerf-cutting mechanism comprising
mesns for cutting spaced-apart plane kerfs
mounted on said supplemental frame for
swinging feeding movement therewith, means
for driving said kerf-cutting mechanism,
means for swinging said supplemental frame
to effect feeding movement of said kerf-cut-

85 ting mechanism on the axis of the pivotal

connection between the supplemental frame
and supporting frame, and an arcuate kert-
cutter detachably connected to said operating
means and comprising  a sector-cylindrical

frame with a chain-cutter thereon and mount-

ed for operation at or near the inner ends of
the kerfs produced by said kerf-cutting
mechanism and between such kerfs. '
77. In a mining machine, the combination
with a supporting frame, of a supplemental
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frame pivoted- thereto for swinging move-
ment, kerf-cutting mechanism . comprising
means for:cutting spaced-apart plane kerfs
mounted on said supplemental frame for
swinging - feeding movement therewith,
means for driving said kerf-cutting mecha-
nism, means for swinging said supplemental
frame to effectfeeding movement of said
kerf-cutting mechanism on the axis of the
pivotal connection between said frames, and
an arcuate keri-cutter comprising a sector-
ylindrical frame with-a chain-cutter thereon
and mounted for operation at or near-the in-
ner ends-of the kerfs produced by said kerf-
cutting mechanism and between such kerfs.

78.In a mining machine, the combination
with  spaced-apart plane kerf-cutters, of
means for supporting said kerf-cutters for
arcuate feedine movement, an upright arcu-
ate kerf-cutter mounted on said supporting
means for operation at or near the inner ends
of said plane kerf-cutters and between the
same, sald arcuate kerf-cutter comprising a
forwardly extending cutter frame with a

chain-cutter thereon, means for operating

said plane kerf-cutter and said upright arcu-
ate kerf:cutter including arcuate feed of all
of said kerf-cutters to effect the dislodgment
of a crescent-shaped mass of material, and a
conveyer comprising: superposed - portions
traveling in opposite directions and mounted

~adjacent sdid kerf-cutters:

79. In a mining machine, the combination
with cutting mechanism comprising a frame,
of means for. operating said cutting mecha-
nism including the feed thereof, a rod con-
nected to said frame, a breaking device slid-
ably mounted on said rod, means for operat-
ing said breaking device, and means for re-
turning 'said breaking device to its initial
position: relative to said frame after said
breaking device has operated and is free to
move. © - .- ; ‘

80. In a mining machine, the combination
with supporting framework, of cutting
mechanism mounted thereon, means for op-
erating. said cutting mechanism to produce
an opening in material to be mined, a break-
ing-device mounted in position to move into

the opening produced by said cutting mecha-

nism, and means for operating said breaking
device by causing the same to act with a
hammer blow while in such opening.

81. In a mining machine, the combination
with . supporting - framework, of cutting
mechanism mounted thereon, means for op-
erating said :cutting mechanism to produce
an opening in the material to be mined, a
breaking device mounted in position to move
into the opening produced by said cutting
mechanism, and automatic means for operat-
ing said breaking device intermittently.

82. In a mining machine, the combination
with cutting mechanism, of means for operat-

ing-the -same including continuous forward
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feed thereof, a breaking device having a
frame slidably connected to said cutting
mechanism and following the same at inter-
vals, and means for intermittently operating
caid breaking device during the continuous
forward feed of said cutting mechanism.

83. In a mining machine, the combination
with kerf-cutting mechanism comprising a
cutter-frame and an endless chain-cutter
adapted to travel thereon, of means for driv-
ing said chain-cutter, means for moving said
frame and said chain-cutter bodily to eflect
feeding of said chain-cutter, flat expansible
mechanism connected to said cutter-frame to
lie in the plane thereof in position to be car-
ried into £he kerf produced by said kerf-cut-
ter, said flat expansible mechanism hs ving
smooth kerf wall engaging surfaces adapted
to move freely in all directions in the plane
of the kerf and along the latter during con-
tinued feeding of said kerf-cutter, and means
independent of said feeding means for oper-
ating said expansible mechanism to exert
pressure transversely of said cutter-frame on
the walls of the kerf produced by said kerf-
cutting mechanism.

84. In a mining machine, the combination
with a supporting frame, of a plane kerf-cut-
ter comprising an endless chain-cutter adapt-
ed to travel on a flat cutter-frame connected
to said supporting frame to move bodily
therewith, means for moving said frames to
effect feeding of said kerf-cutter to cut a
plane kerf, and an expansible pressure-exert-
ing device having spaced-apart flat parallel
smooth engaging surfaces adapted to slide
freely along the kerf walls in all directions
in the plane of the kerf, said device being
connected to said cutter-frame outside of the
boundary thereof but in position to travel into
the kerf produced by said kerf-cutter and act
to produce pressure on the walls of said kerf
without removing the kerf-cutter and inde-
pendently of said feeding means.

85. In a mining machine, the combination
with a plane kerf-cutter comprising a cutter-
frame and an endless chain-cutter adapted to
travel around said cutter-frame, of means for
operating said kerf-cutter including the feed
thereof, and a pressure-exerting device oper-
able independently of said operating means
and connected to said cutter-frame in prede-
termined relation thereto and outside of the
boundary thereof but for movement as a
whole relatively to said cutter frame and in
position to be carried thereby into the kerf
cut by said kerf-cutter during the feed of
the latter. ‘

86. In a mining machine, the combination
with a supporting frame, of a cutter-frame
rigidly connected to said supporting frame
to move bodily therewith, a chain-cutter on
said cutter-frame, means for driving said
chain-cutter, means for moving said support-
ing frame to effect feeding of said chain-
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cutter, and pressure-exerfing mechanism
having kerf wall engaging surfaces both of
which are movable relatively to said cutter-
frame but connected to the latter outside of
the boundary thereof to move bodily there-
with into the kerf cut by said chain-cutter,
¢aid pressure-exerting mechanism being op-
erable independently of the feeding of said
chain-cutter.

87. In a mining machine, the combination
with a supporting frame, of a plane kerf-cut-
ter mounted thereon and comprising a flat
cutter-frame and an endless chain-cutter
adapted to travel thereon, means for operat-
ing said kerf-cutter including the feed there-
of, flat expansible pressure-exerting mecha-
nism adapted to slide along the kerf walls
and to exert pressure on such walls, and
mechanism for connecting said pressure-
oxerting mechanism to said cutter-frame to
permit a limited degree of forward feeding
movement of said kerf-cutter relatively to
said pressure-exerting mechanism while the
latter exerts pressure on the walls of the kerf
and is in a stationary position relative there-

to.
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