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LATERALLY SWINGARBLE CONVEVORS FOR
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This invention relates to improvements in continuous
mining and loading machines, particularly adapted for
mining and loading thin scams of coal in a continuous
operation.

A principal object of the invention is to provide an
improved form of mining and loading machire, particu-
larly adapted for mining out thin seams of coal in 2 con-
tinucns mining and loading operation and arranged with
a view toward efficiency in mining and simplicity and
compactness in construction and operation.

A further object of the invention is to provide an im-
proved form of continuous mining machine of a type hav-
ing two side cutting mining heads sumped into a coal
seam in the general direction of the axes of rotation of
the mining heads and fed lateraily across the coal seam,
and arranged with a view toward efficiency in gathering
the mined coal and simplicity in maneuverability of the
mining heads and gathering mechanism,

A stiil further object of the invention is to provide a
continuous mining machine particularly adapted for op-
eration in thin seams of coal in which the seam is mined
by two side cuiting mining heads movable Iaterally across
a working face of a mine from the ribs to the center there-
of, in which improved gathering and conveyor means are
provided for picking up and conveying the mined coal
during the progress of a mining operation. )

A still further object of the invention is to provide a
simplified form of continuous mining machine of the lat-
erally swingable side cutting auger type having a simpli-
fied form of conveyor systein movabie laterally with the
side cutting augers and consisting in independent con-
veyors for each side cuting auger, movable in side by side
relation with respect to each other for gathering and pro-
gressing the mined material toward the rear end of the
machine for discharge onto shuttle cars and the like.

A still further object of the invention is to provide an
improved gathering conveyor system particularly adapted
for continuous mining machines and the like, utilizing two
independently driven laterally flexible conveyors, each of
which is laterally swingable across the forward end of the
machine in accordance with swinging movement of the
mining augers, and having individual pickups for the con-
veyors accommodating lateral swinging movement of the
discharge end portions of the conveyors from side to side,
during the mining operation.

A still further object of the invention is to provide an
improved form of continuous mining machine having an
apron extending in advance of the main frame of the ma-
. chine "and floatingly mounted thereon to conform to ir-
regular contours in the ground, and having individual
mining heads movable across said apron from the outer
ides toward the center thereof and mounted for inde-
peadent vertical adjustment Wwith respect to- the ground,

These and other objects of the invention will appeat
from time to time as the foliowing specification proceeds
and with reference to the accompanying drawings
Wwherein:

FIGURE 1 is a top plan view of a continuous mining
machine constructed in accordance with the principles of
the present invention;

FIGURE 2 is a view in side elevation of the machine
shown in FIGURE 1;

FIGURE 3 is an enlarged fragmentary top plan view
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of the forward end portion of one side of the machine
showa in FIGURE 1, with certain parts broken away and
certain other parts shown in section;

FIGURE 4 is an enlarged fragmentary longitudinal
sectional view of the machine taken substantially along
line 4—4 of FIGURE 1;

FIGURE 5 is a vertical sectional view of the machine
drawn to substantially the same scale of FIGURE 4,
and taken substantially along line 5—5 of FIGURE 3;

FIGURE 6 is a fragmentary horizontal sectional view
taken through the support boom for one of the mining
heads and the drive end portion of the mining auger sup-
ported thereon;

FIGURE 7 is an enlarged fragmentary vertical sec-
tional view taken transversely of the forward end portion
of the machine and showing the connection from the min-
ing head to one of the independent conveyors, for mov-
ing -the conveyor across the front of the machine as the
associated mining head is being fed inwardly toward the
center of the machine;

FIGURE 8 is a fragmentary vertical longitudinal sec-
tional view taken at the front of the main frame of the
machine and iflustrating one of the elevating jacks for the
apron;

FIGURE 9 is a plan view of the rear end portion of the
machine with certain parts shown in horizontal section in
order to show the discharge end portion of the CONveyors
and the independent take-ups for the conveyors; and

FIGURE 10 is a fragmentary transverse sectional view
taken substantially along line 1618 of FIGURE 9,

In the embodiment of the invention illustrated in the
drawings, I have shown in FIGURES 1 and 2, a mining
machine 1@ of the side cutting continuous mining type,
adapted to cut out and Ioad an entire ssam of coal by
advancing two side cutting mining heads 11, 11 endwise
into the working face of a coal seam when in the later-
ally extended position shown in FIGURE 1, by advance
of the entire machine toward the working face, and by
feeding said mining heads toward each other across the
working frace.

The mining machine 18 includes generally a main
frame 12 mounted on a pair of laterally spaced con-
tinuous fraction tread devices 13, for propelling the ma-
chine from working place to working place and for
advancing the machine toward a working face to feed the
side cutting heads 31, thereinto. The continuous traction
tread devices may be of any well known form and may
be independently driven in a suitable manner well known
to those skilied in the art, and no part of the present
invention, so not herein shown or described further.

Extending along the central portion of the main frame
12,'in paraliel relation with respect to each other are a
pair. of vertically extending parallel spaced side walls 15
for the conveyor structure for the machine, herein shown
as being a pair of side by side laterally flexible endless
chain and flight conveyors 16. ~ The flight conveyors 16
turn about independent directicn changing idler sprockets
17 journalled on shoes 19 guided for movement along
the forward end portion of an inclined miaterial carrying
and elevating apron 20, transversely pivoted to the for-
ward end portion of the main frame 11 and extending
in advance thereof into engagement with the ground.
 The'laterally flexible chain and flight conveyors 16
extend upwardly along the apron 28 along outer flexible
side walls 21 thereof, when in the position shown in FIG-
URE 1, to and along the side walls 15 extending along
the main frame 2. From thence the conveyors 16 extend
beyond the rear end of said main frame along a laterally
flexible discharge trough section 23 of the conveyor, to
the rear end portion thereof. Said flight conveyors change
their direction of travel at the rear end of the discharge
trough section 23 about direction changing drive sprockets
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24, independently driven {rom separate drive motors 25,
as will hereinafter be more fully described as this specifica-
tion proceeds.

Extending along the main frame 12 between the side
walls 15 is a vertically extending divider plate 26, sep-
arating the conveyors 16 from each other and connected
with a laterally flexible divider plate 27 extending rear-
wardly from the divider plate 26. The laterally flexible
divider plate 27 may be axially movable with respect to
the divider plate 26 and is slidably connected at its rear
end to a divider 29 extending along the discharge trough
section 23 toward the rear end thereof. The side walls
15 are in turn connected to the discharge trough section
23 by flexible side walls 36, which may be secured to
the side walls 15 and are slidably guided for movement
along the side walls 22 of the discharge trough section 23
in guides 28, extending downwardly along and spaced
from the side walls 22.

The laterally flexible conveyors 16 are shown as being
center strand endless chain and flight types of conveyors
including a plurality of longitudinally spaced flights 31
connected together by strands of chain 32 in such a
manner as to accommodate the strands of chain to flex
laterally about their points of connection to the flights
31, in a manner well known to those skilled in the art,
so not herein shown or described further.

The apron 2@ includes a top material carrying plate 33
of a generally fan-like form in plan, along which the side
walls 21 extend. The side walls 21 are flexible to move
with the conveyors 16 and retain material thereto and
are shown in FIGURE 4 as being connected at their
rear ends to connector members 34 extending vertically
from the plate 33 along the outsides of the side walls 15
and pivotally connected thereto on transverse pivot pins
35, supporting the apron 28 on the main frame 12 for
free vertical movement with respect to the ground about
said pivot pins. The apron 29 also includes a bottom
ground engaging plate 36 spaced beneath the plate 33
by longitudinally extending spacers 37 (FIGURE 3).

The top surface of the bottom plate 36 forms-a support
for the lower rums of the conveyors 16 as they move
toward the front of the machine to change their direction
of travel about the direction changing idler sprockets 17
journalled in the shoes 19.

The shoes 19 ride laterally along a plate 41 welded
or otherwise secured to the bottom of the plate 33 of the
apron 28 and extending across and in advance of the
forward end thereof. The plate 41 has a generally arcuate
forward end portion 43 conforming generally to the
forward end portion of the plate 33 and so formed as to
maintain the lengths of the paths of travel of the con-
veyors uniform in all positions of lateral movement of
said conveyors along the plate 41 when the discharge
trough section 23 of the conveyor is in the centered posi-
tion shown in FIGURE 1 and the chains of the conveyors
are under proper tension.

As shown in FIGURES 4 and 7, the shoes 19 each have
a plate portion 44 mounted on and extending along the
plate 41 to the forward end portion of the plate 33.
Bach shoe also has spaced boss portions 45 at the forward
end of the plate 44 and having a guide portion extending
rearwardly therefrom and spaced beneath the plate 44
and with the bottom of said plate forming a rearwardly
opening slot 46, extending therealong, within which the
plate 41 extends to the forward end of said slot.

The boss portions 45 form supports for a shaft 47
forming a bearing support for the sprocket 17. Extend-
ing vertically from the outer side of each plate 44 is a
vertical side wall 49. The side wall 49 has the forward
end portion of a flexible side wall 21 secured thereto and
extending therefrom along the material carrying plate
33 of the apron 28.

Each side wall 49 has a block 59 welded or otherwise
secured to its outer face and extending outwardly there-
from. The block 56 has a semi-spherical socket 51
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A
therein, for receiving a ball 53 on the inner end of a link
54. The ball 53 is retained to the socket 51 by a cover
plate 55, extending across the open end of the socket 51
(FIGURE 7).

The link 54, as shown in FIGURE 7, has a ball 56
on its opposite end extending within a generally spherical
socket 57 in a block 59 welded or otherwise secured to a
side plate 68 of a boom arm 61 supporting the mining
head 1l. An end cap 62 is provided for the block 59,
to retain the ball 56 to the socket §7.

The boom arms 61 form vertically movable supports
for the side cutting mining heads 11, projecting forwardly
therefrom and pivotally mounted thereon in a manner
which will hereinafter be more fully described as this
specification proceeds. As the mining heads 11 are fed
across the working face of a mine toward each other,
the shoes 19 will move inwardly therewith to cause the
forward end portions of the conveyors 16 to converge
and pickup and move the loose material upwardly along
the apron for discharge beyond the rear end of the
machine.

The discharge end portion 23 of the conveyor rests
on a generally fan shaped plate 66 at the rear end of the
main frame 12 and pivots about a vertical pivot pin 67
(FIGURE 8). The fan-shaped plate 66 has a camming
rear edge 69 engaged by spaced follower rollers 70, form-
ing independent take-ups for the conveyors 18, to main-
tain the shoes 19 in slidable engagement with the
contoured forward end portion 43 of the plate 41 and
thereby maintain tension on the conveyor chains 32 uni-
form in all positions of lateral swinging movement of
the discharge end portion 23 of the conveyor with respect
to the main frame 12.

As shown in FIGURE 9, each follower 70 is mounted
on the end of a forked bracket 71, between the furcations
thereof, on a vertical pivot pin 73. The forked bracket
71 in turn is bolted or otherwise secured to an arm 74
extending longitudinally of an outer side wall 22 of the
discharge trough section 23.

A take up screw 76 is provided to adjust the position
of the bracket 71 with respect to the arm 74. The arm
74 is secured at its rear end to a bracket 77 for the motor
25, as by machine screws 79. The bracket 77 is slidably
guided at its top and bottom sides in vertically spaced
facing gibbed guides 80 spaced outwardly of the side
wall 22, and extending parallel thereto (FIGURE 10).
The bracket 77 also forms a support bracket for a speed
reducer housing 81 in alignment with the motor 25 and
spaced rearwardly therefrom. A bearing support boss
83 extends inwardly of the bracket 77 and speed reducer
housing 81 through a slot 84 in the side plate 22. The
speed reducer housing 81 may house a worm and worm
gear type of speed reducer, driven from the motor 25
through a drive shaft 85, and driving a stub drive shaft 86
for the sprocket 24, which sprocket may be keyed or
otherwise secured to said drive shaft. A plate 88 extends
forwardly from the sprocket 24 along the underside of a
bottom plate 89 for the conveyor, and is mounted beneath
said bottom plate for slidable movement with respect
thereto, as tension on the chain 32 is taken up or let off
as the discharge end portion 23 of the conveyor moves
laterally beyond one side or the other of the longitudinal
centerline of the main frame 12.

1t will here be noted that the rollers 78 are maintained
in engagement with the camming edge 69 of the plate 66
by the tension of the individual chains 32 and that the
camming face 69 in cooperation with the curved face
43 of the shoe 41 is so formed as to maintain tension on
the conveyor chains 32 uniform in all positions of lateral
adjustment cf the discharge end portion 23 of the the
conveyor with respect to the longitudinal centerline of
the main frame 12.

The discharge trough section 23 of the conveyor, sup-
ported on the plate 66, is swung laterally across said plate
to one side or the other of the centerline of the main
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frame 12 by operation of a hydraulic swing jack 99
pivotaily connected between the main frame 12 and one
side of ‘the discharge frough section 23 of the conveyor.
The plate 6§ extends rearwardly along the main frame
from a position adjacent the forward end thereof and
forms a support for the central and discharge end por-
tions of the conveyor and is suitably mounted at its for-
ward end on the transverse pivot pins 35 for pivotal
movement thereabout, Hydraulic jacks $1 transversely
pivoted to the main frame 12 at their lower ends and
to-the plate 66 at their upper ends are provided to elevate
and lower ‘said plate and the discharge end of the con-
veyor.

Referring now in particular to the supporting structure
for the side cutting mining heads 11 and the means for
swinging said side cutting mining heads across the front
end of the apron 26 and elevating and lowering said
mining heads with respect to the ground to position said
mining heads to cut in various parallel planes with respect
to the ground, the mining heads 11, and boom arms 61
on each side of the machine are the same, as are the sup-
porting and adjusting connections therefor, so a mining
head and its support on one side of theé machine only
will herein be referred to in detail. ;

Each boom arm 61 is transversely pivoted to and
projects in advance of an associated feeder frame 95. The
feeder frame 95 has an car 9§ extending inwardly there-
from over a plate $7 of the main frame 12 and pivotally
mounted on a bearing boss 99 on anti-friction bearings
1006 (FIGURE 4). A hydraulic jack in the form of a
cylinder 161 having a piston rod 163 extensible there-
from is provided to move the feeder frame about the axis
of the bearing boss 99. As shown in FIGURES 1 and
3, the cylinder 101 has a lug 164 projscting from its head
end pivotally connected to a lug 183 projecting forwardly
from a support bracket 105 projecting upwardly from
the main frame 12. The piston rod 103 is connected
between parallel spaced ears 197, projecting rearwardly
from the feeder frame 95, on a pivot pin 369,

The feeder frame $5 forms a support for a motor 118
for. driving the rotaty mining head or auger 1i.. The
feeder frame 95 also contains reduction gearing (not
shown), for driving. a longitudinal shaft 111 from the
motor $1@. " The longitudinal shaft 111 is shown in FIG-
URE 6 as having a universal coupling 112 splined thereto
for driving-a drive shaft 113 extending along the boom
arm 61.

The feeder frame 95 has two parallel spaced ears 115
projecting . forwardly” from  the forward end thereof.
Spaced outwardly of the ears 115 and extending forward-
ly of the feeder frame 95 and ears 115 is a support struc-
ture 116 for a hydraulic jack 137 for elevating the boom
arm 61 about the axes of coaxial pivot shafts 119 and 126
for said boom arm.. As shown in FIGURE 6, the shaft
119 pivotally connects an inner side frame member 121
of the boom arm 61 to the ear 115.. The shaft 120
pivotally connects an outer side frame member 123 and
an inwardly spaced side frame member 124 of the boom
arm 61 to the frame structure 11§ and the inner ear 115,

The hydraulic jack 117, as shown in FIGURE 5 has
an extensible piston rod 125 connected to an ear 126,
depending from the top of the boom arm 61, on 4 pivot
pin 127.  The hydraulic jack 117 in turn is pivotally con-
nected to the forward end portion of the frame struciure
116 on a pivot pin 129, extending through an ear 139
extending upwardly from the bottom of the frame struc-
ture 116, and an ear 131 depending from the head end of
said hydraulic jack:
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The mining head 11, as shown in FIGURE 6, is sup- ‘

ported on a support frame structure 132 having parallel
spaced arms 133 extending rearwardly therefrom, on the
outer sides of the plates 121 and 66, and pivotally con-
nected -thereto by coaxial trunnion pins 135 and 136.
The support frame structure 133 has a tilting arm 137
extending rearwardly of the outer arm 133 and spaced

70

]
and pivotally connected to a piston
rod 139 of a hydraulic jack 140, on a pivot pin 141 (FIG-
URE 5). The hydraulic jack 14@ has an ear 142 depend-
ing from the head end of the cylinder thereof, pivotally
connected to an ear 143 projecting upwardly from a bot-
tom plate 144 of the boom arm 61, on a pivot pin 145,

The support frame structure 132 has a stationary shaft
portion 147 forming a support for spaced bearings 148,
rotatably supporting a cylindrical drum 149 of the mining
head 11, only one of said bearings being shown herein.

The side cutting mining head 11 may be of a well
known form and includes the drum 149 having a spiral
or helical scroll 151 extending therealong from the outer
to the inner end thereof and having bit blocks and cutter
bits 152 projecting forwardly of the forward end of said
drum. The scroll 151 forms a spiral conveyor for mov-
ing the dislodged material toward the conveyors 16 along
the throat thereof, and has a plurality of bit blocks 153
projecting: forwardly therefrom adjacent the outer edge
thereof,

The bit blocks 153 carry. the usual cutter bits 155,
The two mining heads 11 rotate toward each other to
cut from the roof of the mine toward the floor as the
mining heads are fed inwardly toward the center of the
machine to cause the mined material to fall toward the
ground onto the apron 290 to be picked up by the inwardly
moving conveyors 16.

The drive to the drum 150 and side cutting auger from
the shaft 113 includes a universal coupling 157, splined
to the forward end of said shaft and driving an aligned
shaft 159 journalled in the support structure 132 for the
side cutting auger. The shaft 159 is shown as having a
pinion 166 formed integrally therewith meshing with and
driving an internal gear 161 mounted within the drum
149 and retained thereto as by machine screws 163, ex-
tending through a retainer ring 164 abutting an outer
flanged portion 165 of said internal gear, and extending
through said flanged portion and threaded within the end
of the drum 1489,

A means is provided to confine the broken down mate-
rial to the helical scroll 151 to be carried - rearwardly
thereby to be picked up by the conveyors 16, which is
herein shown as being a deflector shield 167 generally
conforming to the contour of the helical seroll 151 and
paths of travel of the cutter bits 155 carried thercby,
and shown as extending along the retreating side of the
associated side ' cutting mining head or auger 11. The.
deflector shield 167 is shown in FIGURE 6 as having an
inwardly extending channelled guide 179 extending there-
along for a portion of the length thereof, facing a similar
upwardly spaced channelled guide (not shown). Said
channelled guides slidably engage opposite sides of an
arm 171, mounted on the outer end of the pin 136 and
projecting forwardly therefrom.. The deflector shield 167
is supported adjacent its forward end on.a piston rod 173
extensible from a cylinder 275. The forward end of the
piston rod 173 extends along the inside of a connsctor
172, spaced cutwardly of the deflector 167 and connected
thereto on a pivot pin 176. The cylinder 175 is in turn
pivotally connected to the boom arm 61 at its head ends
on a pivot. pin 177 extending through parallel spaced
ears 179 projecting forwardly of the boom arm. 61 and
through a lug 186 projecting rearwardly from the head
end of the cylinder 175 (see FIGURE 3).

.1t may be seen from the foregoing that the mining
heads 11 supported for vertical adjustable movement
about the axes of the pivot pins 119 and 135 may be
positioned to. cut in parallel relation with respect to the
ground and that said mining. heads and their - deflector
shields 167 are vertically adjustable relatively to the apron
33, having floating engagement with the ground.

A means is provided to raise the apron 20 off the
ground when the machine is tramming from working
place to working place, which is shown in FIGURES 1,

outwardly therefrom,
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3 and 8 as comprising a pair of hydraulic jacks 185.
Said hydraulic jacks are positioned on each side of the
conveyor 16 at the rear end portion of the apron 26 and
are pivotally connected between the forward end portion
of the plate 97 of the main frame 12 and the rear end
portion of the apron 28. As shown in FIGURE 8, the
hydraulic jacks 185 include 2 cylinder 186 having an ear
187 depending from the head end thereof and pivotally
connected to upright ears 188, extending upwardly from
the plate 27, as by a pivot pin 189. A piston rod 199
extensible from the cylinder 185 is shown as being con-
nected to a connector 191 depending from a bracket
structure 193, by a pivot pin 195.

In mining a thin seam of coal with the continuous
mining machine herein described, the scam may be mined
in benches, unless the thickness of the seam should be of
substantially the cutting diameters of the side cutting
mining heads 11. The seam may be first mined along
the roof, so the first cut defines the roof line. The seam
may then be mined along the floor and the second cut
across the seam will define the floor line.

In making the first cut, the feeder frames 95 are first
swung outwardly by operation of the hydraulic jacks 101
to position the forward ends of the side cutting mining
heads 11 adjacent the ribs of the working place to be
mined. The mining heads 11 may then be elevated to
extend parallel to the roof of the working place, by op-
eration of the hydraulic jacks 117 and 140.

Fluid under pressure may then be held in said hydraulic
jacks to maintain the mining heads in the required cut-
ting planes.

With the mining heads positioned to cut along the roof
line and in their outwardly extending position shown in
FIGURE 1, and held in these positions by the hydraulic
jacks 161, the motors 110 may be started to operate the
mining heads to rotate toward each other from the roof
toward the floor.

Assuming the conveyors 16 are in operation, power
may be applied to the continuous traction tread devices
13, to advance the mining heads 11 into the working
face for substantially the full length of said mining heads.

When the mining heads have advanced into the working
face to the required depth, they may then be fed trans-
versely of the apron 20 toward each other about the
axes of the bearing bosses 99, by operation of the
hydraulic jacks 161. During this inward feeding move-
ment of the mining heads, the links 54 will move the
conveyors 16 inwardly along the plate 41 at the front of
the apron 33, to gather and load the mined materials
progressed from the face by operation of the helical scrolls
151. The mining heads 11 may be fed inwardly toward
each other until they reach a position similar to the
position shown by broken lines in FIGURE 1. The feed-
ing operation of the mining heads will then stop and the
mining heads may be held in the broken line position
shown in FIGURE 1 by operation of the hydraulic jacks
101. The cusps left between the mining heads may then
be broken down by slewing the entire machine sideways
in one direction and another.

The machine may then be backed from the face by
operation of the traction tread devices 13 and the mining
head 11 may be lowered in parallel relation with respect
to the ground, The mining operation just described may
then be repeated to mine and load the bench left at the
end of the first mining operation.

1t should here be noted that the boom arms 61 on each
side of the machine are independently adjustable with
respect to each other to accommodate independent ver-
tical adjustment of the mining heads 11 to vary the posi-
tions of the mining heads with respect to each other dur-
ing lateral feeding movement of the mining heads across
the working face, to accommiodate the mining heads to
follow a roll in the seam and mine along the roll without
interruption of the mining operation.

While I have herein shown and described one form in
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which my invention may be embodied, it should be under-
stood that various modifications and variations in the
invention may be attained without departing from the
spirit and scope of the novel concepts thereof, as defined
by the claims appended hereto.

T claim as my invention:

1. A continuous mining machine of the class described
comprising, a mobile main frame, an apron extending
forwardly of a forward end of said main frame and in-
clined downwardly from said main frame toward the
ground, a pair of feeder frames vertically pivoted on
said main frame at opposite sides thereof, a side cutting
mining head supported on each feeder frame, means
mounting said mining heads on said feeder frames to
extend forwardly thereof beyond the forward end of
said aprom, power means connected between said main
frame and said feeder frames for moving said feeder
frames and mining heads toward and from each other
across said apron, two shoes guided for movement along
the forward end of said apron, two laterally flexible end-
less conveyors extending along said main frame and
apron and changing their directions of travel at the for-
ward end of said apron about said shoes to convey the
mined material upwardly along said apron, each conveyor
having an outer flexible side wall extending upwardly
along said apron from an associated shoe, and means
connecting said feeder frames with said conveyors for
moving said ‘conveyors including said flexible side walls
and shoes along said apron toward each other upon feed-
ing movement of said mining heads toward each other.

2. In a continuous mining machine of the class de-
scribed, a mobile main frame, an apron extending for-
wardly of the forward end of said main frame and in-
clined downwardly of said main frame toward the
ground, a pair of feeder frames vertically pivoted on
said main frame at opposite sides thereof, a boom arm
transversely pivoted to each feeder frame and extending in
advance thereof, a separate side cutting mine head trans-
versely pivoted to each boom arm and extending in ad-
vance thereof, cylinder and piston means connected be-
tween said main frame and said feeder frames for feeding
said feeder frames toward each other about the vertical
pivotal axes of connection of said feeder frames to said
main frame, second cylinder and piston means connected
between said feeder frames and said boom arms for ver-
tically moving said boom arms about their axes of con-
nection to said feeder frames, third cylinder and piston
means connected between said boom arms and mining
heads for vertically moving said mining heads about
their axes of conpection to said boom arms, two shoes
slidably mounted on the forward end of said apron for
movement therealong, individual conveyors extending
along said apron and main frame and having outer flexible
side walls extending rearwardly from said shoes along
said apron, said conveyors changing their directions of
travel to move upwardly along said apron about said
shoes, and universal linkage connections between said
boom arms and side walls accommodating vertical ad-
justment of said boom arms with respect to said con-
veyors and moving said conveyors toward each other
across the forward end of said apron to gather the mined
material onto said apron in all positions of vertical ad-
justment of said boom arms and mining heads with
respect to said conveyors, upon corresponding movement
of said boom arms and mining heads toward each other
to effect a mining operation.

3. In a continuous mining machine, a mobile main
frame, an apron extending forwardly of the forward end
of said main frame and inclined downwardly from said
main frame toward the ground, two side by side independ-
ently driven conveyors extending along said main frame
and-apron and having outer flexible side walls extending
upwardly along said apron, 2 separate shoe for each con-
veyor guided on said apron for movement across the for-
ward end thereof, said shoes having said conveyors trained
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thereabout for upward movement along the upper surface
of said apron for conveying material therealong, two later-
ally spaced feeder frames vertically pivoted on said main
frame at opposite sides of said conveyor, a boom arm
transversely pivoted to each feeder frame and extending
in advance thereof, a side cutting mining head transversely
pivoted to each boom arm and extending in advance there-
of, individual motors for driving said mining heads, hy-
draulic cylinder and piston means connected between said
main frame and feeder frames for moving said feeder
frames and mining heads toward and from each other,
second hydraulic cylinder and piston means connected be-
tween said feeder frames and boom arms for vertically
moving said boom arms about their axes of connection to
said feeder frames, third hydraulic cylinder and piston
means pivotally connected between said boom arms and
mining “heads for vertically moving said mining heads
about their axes of connection to said boom arms, cuttings
deflector means extending along the outer sides of said
mining heads and mounted for vertical movement with
said mining heads, and universal linkage connections be-
tween said boom arms and said flexible side walls accom-
modating vertical adjustment of said boom arms with re-
spect to said flexible side walls and moving said side walls
and conveyors toward each other across the forward end

10

15

20

of said apron as said mining heads are moved toward each -

other to effect a mining operation.

4. A conveyor gathering system particularly adapted
for continuous mining machines and the like comprising,
a mobile main frame, a laterally swingable boom extend-
ing rearwardly of the rear end of said main frame, an
apron extending forwardly of the forward end of said
main frame and inclined downwardly from. said main
frame toward the. ground, a pair of shoes guided for move-
ment along the forward end of said apron, flexible side
walls extending from the outer sides of said shoes up-
wardly along said apron in converging relation with each
other and spaced apart at the upper end of said apron, a
pair of orbitally guided side by side laterally flexible con-
veyors, each conveyor beihg trained about an associated
shoe upwardly along said apron along the inside of an
-associated flexible side wall and rearwardly along said
main frame and changing its direction about the rear end
portion of said boom, means on said boom for driving said
conveyors independently of each other, and means con-
nected with the forward end portions of said flexible side
walls for moving said flexible side walls, shoes and the
forward end portions of said convéyors across the forward
end of said apron toward each other to gather loose ma-
terial upon operation of said conveyors to travel upward-
1y along said apron.

5. A conveyor gathering system in accordance with
claim 4, in which independent takeups are provided on
said boom for maintaining tension on said conveyors up-
on lateral movement thereof.

6. A conveyor gathering system in accordance with
claim 4, in which independent takeups are provided for
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said conveyors at the rear end of said boom comprising, an
independent cam follower for each conveyor, operable to
take up or let off tension on the associated conveyor in
accordance with the position of said boom with respect
to the center line of said main frame, and in which cam
means coact with said cam followers. for independently-
controlling the positions of said followers and maintain-
ing the tension of said chains uniform in all positions of
said boom with respect to said main frame.

7. A gathering conveyor system comprising, a main
frame, an apron extending forwardly of said main frame
and inclined downwardly from said main frame toward
the ground, a pair of orbitally movable laterally flexible
endless chain and flight conveyors guided for movement
along said apron and main frame, said apron having an
arcuate forward end portion having a pair of shoes
mounted thereon for slidable movement therealong, each
shoe having a direction changing sprocket journaled there-
on and forming a direction changing member for an asso-
ciated chain and flight conveyor, flexible side walls extend-
ing along opposite sides of said apron and having connec-
tion with the outer sides of said shoes and forming outer
flexible side walls for the portions of said conveyors travel-
ing upwardly along said apron, power means for driving
said -conveyors to turn about said sprockets and move
upwardly along said apron, and other power means for
moving said side walls, shoes and the forward end portions
of said apron inwardly along the forward end portion of
said apron toward each other during travel of said endless
chains upwardly along said aprom, to effect a gathering
operation.

8. A conveyor gathering system in accordance with
claim 7, in which independent motors are provided for
driving said conveyors and independent takeups are pro-
vided for said conveyors maintaining said shoes in slid-
able engagement with the forward end portions of said
apron, and in which the forward end portion of said apron
is of a generally arcuate form so contoured as to maintain
uniform tensions on said conveyors in all positions of lat-
eral movement of said conveyors across the forward end
of said apron in cooperation with said takeups.
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