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12 Claims.

This invention relates to mining apparatus, and
more particularly to improvements in coal mining
apparatus of the combined cutting and loading
type for cutting the solid coal, dislodging the cut
coal from the solid and loading the dislodged
coal.

An object of the present invention is to pro-
vide an improved coal mining apparatus embody-
ing means for completely removing the solid coal
from its natural bed wholly without the use of
explosives or other blasting apparatus, and for
loading the dislodged coal. Another object is to

o
o)

provide an improved coal mining apparatus of .

the combined cutting and loading type having
improved means for cutting and dislodging the
coal. A further object is to provide an improved
cutting, dislodging and gathering means having
embodied therein improved means for retaining
the coal to be gathered in the path of the gather-
ing means, together with improved means for
deflecting the coal from the gathering means as
it is received by the conveying means of the ap-
paratus. Yet another object is to provide an im-
proved coal cutting and loading apparatus hav-

ing improved conveying means associated with :

the gathering mechanism in an improved man-
ner. Another okject is to provide an improved
mechanism for adjusting and feeding the dis-
lodging and gathering mechanism with respect

to the material to be dislodged, and improved

means for driving the dislodging and gathering
means and the adjusting means. Yet another
object is to provide an improved elevating mech-
anism for the cutting and dislodging mechanism

whereby the coal may be cut and dislodged at dif- 7~

ferent elevations with respect to the mine fioor.
A further object is to provide an improved ap-
paratus of the above character having novel com-
binations and arrangements of parts whereby ex-

treme compactness as well as relatively great

flexibility are attained. These and other objects
and advantages of the invention will be clearly
apparent from the following description, and as
more particularly pointed out in the appended
claims.

This application is a continuation-in-part of
my copending application Serial No. 143,809, filed
May 20, 1937.

In the accompanying drawings there are shown

for purposes of illustration one form and a modi- -4

fication which the invention may assume in prac-
tice.

In these drawings: L
Fig. 1 is a top plan view of a coal mining ap-

paratus constructed in accordance with the pre-

—
ot
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ferred illustrative embodiment of the invention.

Fig. 2 is a side elevational view of the mining
apparatus shown in Fig. 1.

Fig. 3 is an enlarged view in longitudinal ver-
tical section taken substantially on line 3—3 of
Fig. 1. .

¥ig. 4 is a view in longitudinal vertical section,
with parts shown in elevation, showing the parts -
in an elevated. position.

Fig. 5 is an enlarged horizontal sectional view
taken substantially on line 5—5 of Fig. 2.

Fig. 6 is a vertical sectional view faken sub-
stantially on line 6—6 of Fig. 5. .

Fig. 7 is a cross sectional view taken substan-
tially on line T—T1 of Figs. 1 and 6.

Fig. 8 is an enlarged cross sectional view taken
substantially -on line 8—8 of Fig. 1.

Fig. 9 is a view in longitudinal vertical section
taken substantially on line 9—9 of Figs. 1 and 8,
with the cutting and, dislodging chains partially
broken away.

" Fig. 10 is a horizontal sectional view faken sub-
stantially on line {0—!0 of Figs. 8 and 9.

Fig. 11 is an enlarged cross sectional view taken
substantially on line 11—I1 of Fig. 3.

Fig. 12 is a horizontal sectional view taken sub-
stantially on line 12—I12 of Fig. 3. }

Fig. 13 is a plan view of the bottom skid with
the superstructure removed therefrom.

Fig. 14 is a cross sectional view taken substan-
tially on line 14—1i4 of Fig. 2. )

Fig. 15 is a perspective view of a section of one
of the cutting and dislodging chains, showing the
coal breaking wedges. .

Fig. 16 is a detail view of one of the outer coal
breaking wedges.

Fig. 17 is a detail view of one of the inner coal
breaking wedge plates.

Fig. 18 is an enlarged transverse vertical sec-
tional view taken substantially on line {8—I18 of
Fig. 2.

Fig. 19 is a horizontal sectional view
stantially on line 19—I89 of Fig. 18,

Fig. 20 is a transverse vertical sectional view
taken substantially on line 20—20 of Fig. 19.

Fig. 21 is a diagrammatic view illustrating the
hydraulic fluid system. )

Fig. 22 is a horizontal sectional view illustrat-
ing the valve box structure.

Fig. 23 is a vertical sectional view taken sub-
stantially on line 23—23 of Fig. 22.

PFig. 24 is a cross sectional view taken- sub-

taken sub-

stantially on line' 24—24 of Figs. 22 and 23.

Fig, 25 is a diagrammatic plan view through a
mine entry showing the improved mining ap-
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paratus in operative cutting and dislodging po-
sitions with respect to the working face.

Fig. 26 is a view similar to Fig. 24 showing the
position of the cutting and dislodging mechanism
at the completion of the swinging cut.

Fig. 27 is a diagrammatic side view illustrating

the mining apparatus with the cutting and dis-
lodging mechanism in operative position at the
floor level in a mine passage.

Fig, 28 is a view similar to Fig. 27 showing the
cutting and dislodging mechanism in its elevated
position above the mine floor.

Fig. 29 is a view similar to Fig. 7 showing a
modified form of construction.

In this illustrative embodiment of the inven-
tion there is shown a coal mining apparatus of
the combined cutting and loading, floor type
mounted on a bottom skid for sliding movement
on its own bottom over the mine floor, although
it will be evident that the apparatus, if desired,
may be truck mounted or tractor-tread mounted.
In this embodiment of the invention, cutting and
dislodging mechanism is associated with con-
veyor mechanism for cutting the solid coal, dis-

lodging the cut coal from the solid and moving ;

the dislodged coal toward the receiving portion
of the conveyor mechanism, and the conveyor
mechanism receives the broken coal and moves
the latter away from the coal face toward an
elevated discharge position at the rear end of
the apparatus.

In the illustrative embodiment of the inven-
tion shown, the reference character | generally
designates the cutting and dislodging mechanism
and 2 the associated conveyor mechanism. The
apparatus more specifically comprises a bottom
skid plate 3 adapted to rest upon and slide in
any direction over the -mine floor, and this skid
plate has extending lengthwise thereof parallel
guide members 4, 4 providing longitudinal guide-
ways in which are slidably mounted lateral guides
5, 5 formed integral with the lower plate of a
main frame 6 of the apparatus. The main frame
6 has, at its rearward end, upstanding side pro-
jections T on which are pivotally mounted at 8
on a horizontal shaft extending transversely of
the main frame, an upper arm or link 9, while
pivotally mounted on a parallel axis at 10 near
the bottom of the main frame in advance of the

pivotal axis 8, is a pair of parallel bottom arms

or links (i, 1. The lower ends of the arms {1
are pivotally mounted on horizontal pivot shafts
{2, 12 supported within upstanding lugs formed
integral with the lower plate of the main frame
6, as shown in Fig, 12. The forward ends of the
parallel arms 8 and il are pivotally connected
on parallel axes at 13 and 14, respectively, to a
support 15 providing a connection between the
forward ends of the upper and lower arms.
Mounted on and projecting forwardly from the
support 15 is the casing of -a horizontal motor
{6 having its power shaft 17 horizontally dis-
posed and extending longitudinally of the appa-
ratus. - The motor has a front head i8 having
secured thereto a front support 19, and this front
support and the casing of the motor are rigidly
fixed to the rear support 15, as by parallel tie
bolts 20, 20, in the manner clearly shown in
PFig. 4. -

Now referring fo the improved cutting and dis-
lodging mechanism I, it will be observed that the
front support 19 is made up of two parts suitably
secured together, as by bolts, and provides for-~
wardly-projecting, laterally spaced circular bear-
ing supports 21, 21 each having formed on its

(&3
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upper and lower portions cylindrical bearing por-
tions 22 and 23 supporting bearing sleeves 24, on
which are swivelly mounted, at each side of the
front support 19, cylindrical bearing portions 25
and 26, each of which is provided with a usual
detachable cap and formed integral with a pair
of horizontally swingable upper and lower hang-
er frames 21, 27. Supported by the hanger frames
21, 21, respectively, are elongated, horizontal
plane cutter bars 28, 28 arranged in superimposed
horizontal, spaced apart relation, as clearly shown
in PFig. 9. Mounted for circulation about hori-
zontal guideways 29 formed about the margins
of the cutter bars are endless cutting and dis-
lodging chains respectively designated 390, 30.
The two cooperating sets or gangs of cutting and
dislodging bars swing about parallel vertical axes
arranged at the opposite sides of and spaced equi-
distantly from the longitudinal vertical center
of the apparatus, and these cutting and dislodg~
ing bars are operative to swing about their piv-
otal axes from a right angle alined position to-
ward one another across the forward end of the
apparatus to a position in adjacency near the
longitudinal vertical center of the apparatus,
each through an angle of substantially more than
90°, the axes of swinging movement of the cut-
ting and dislodging bars being located in ad-
jacency to but in advance of the forward receiv-
ing portion of the conveyor mechanism. The
cutting and dislodging chains are of similar de-
sign and each comprises a series of chain blocks
3{ pivotally connected together by strap links
32, and each of the chain blocks is substantially
U-shaped in cross section, as clearly shown in
Fig. 9, and the arms 33, 283 of the U each support
a lug 34 having a socket for receiving a cutter
bit 35. The cutters on the chain blocks are ar-
ranged on the arms thereof at the opposite sides
of the chains, thereby to provide parallel series
of cutters. These parallel series of cutters, as
the cufter chains are circulated within their
guideways on the cutter bars, are adapted to cut
slots in horizontal parallel relation in the solid
coal, and the U-shaped portions of the chain
blocks are formed to provide spaces on the chains
between the parallel series of cutters to receive
the projecting portions of the coal formed be-
tween the parallel slots. In this illustrative con-
struction, the two superimposed cutter chains of
each set of bars are operative to cut four parallel
slots to form three parallel horizontal portions
of coal between the slots. Mounted on two of the
chain blocks spaced equally apart on each chain
are coal breaking wedges 36 (see Fig. 16) ar-
ranged on the opposite sides of the bit-receiving
Iugs of the chain links, while on one of the chain
links of each chain, on the inner sides of the
arms of a U-shaped block, are coal breaking
wedge plates 371 (see Fig. 17). As the parallel
series of cutters cut series of parallel slots in the
coal to form parallel horizontal projections of
coal between the slots, the coal breaking wedges
and wedge plates act automatically periodically
to break down sections or fragments of the pro-
jecting coal between the slofts as cutting pro-
gresses. As the cutter chain structure is gen-
erally similar in design to that disclosed in my
Patent No. 2,057,684, patented October 20, 1936,
further description thereof is herein considered
unnecessary.

The driving means for the cutting and dislodg-
ing chains, as shown in Figs. 3, 5 and 6, com-
prises a spur gear 40 meshing with spur gears 41
and 42, arranged on parallel longitudinally ex-
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tending axes (see Fig. 5) and having their hubs
suitably journaled in bearings supported by the
front support 19, while arranged coaxially with
these gears and likewise suitably journaled within
the front support are shafts 43 and 44 connect-
ible in driving relation with the hubs of the spur
gears &1 and 42 by sliding jaw clutches 45 and
46 respectively, each having an operating lever 41
conveniently located at the top of the front sup-
port, as shown in Fig. 1. Formed integral with
the shafts 43 and &4 respectively are bevel gears
48 and 49 meshing with bevel gears 50 and 51
respectively. These bevel gears are driven in rel-
atively opposite directions by the bevel gears 48
and 49 respectively and have their hubs keyed
to alined horizontal shafts 52 and 53. These
shafts are arranged with their axes extending
transversely of the front support 19 and have
secured thereto and drive worms b4 meshing
with worm wheels 55 keyed to vertical shafts 56
and 57 respectively. These shafts are arranged
with their axes coincident with the pivotal axes
of the bar hanger frames 27, and have respective-
1y keyed thereto and drive chain sprockets 58
and 59 engaging the cutting and dislodging

chains 30 guided about the margins of the cutter =

bars. It will thus be seen that when the clutches
45, 45 are connected, the cutting and dislodging
chains may be driven in unison by the motor 1
through the spur gears 40, 41, 42, bevel gears 48,
50 and 49, 51, alined shafts 52, 53, worm gear-
ings 54, 55, vertical shafts 56, §7 and the chain
sprockets 58, 59; and when the clutches are re-
leased, the cutting and dislodging chains may
remain idle during running of the motor. By in-
dependently controlling the clutches, the cut-
ting and dislodging chains of the sets of hars
may be independently driven. It will be evident
that these superimposed chain structures com-
prise pairs of superimposed cutting and dislodg-
ing bars mounted on the opposite sides of the
front receiving portion of the conveying mecha-
nism to swing about parallel vertical axes, and
these cutting and dislodging bars are operable,

upon feed thereof, to cut and dislodge the solid.

coal in the coal seam and move, with a horizontal
sweeping action, the broken coal toward the re-
ceiving portion of the conveying mechanism.

To preclude the passage of the broken coal

10

20
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between the superimposed cutting and dislodging.

bars, thereby to insure proper delivery of the

coal to the conveying mechanism, the space be-
tween the superimposed bars is “boxed-in,” as
shown in Figs. 8 and 9. To attain this, series of
relatively inverted angle members 60 and 61 ex-

tend through a major portion of the length and &

are secured to the inner adjacent surfaces of the
bars, and the upright flanges of these angle mem-
pers overlap one another, in the manner shown,
at each side of the bars. Bolt and slot connec-
tions 62 are provided for securing these overlap-
ping flanges together against relative vertical dis-
placement while permitting relative longitudinal
adjustment therebetween, so as to permit rela-
tive endwise adjustment of the bars relative to
their hanger frames during tightening of the cut-
ting and dislodging chains. The spaces between
the bars at the outer ends of the bars are closed
by arcuate closure members 63 and 64, the former
secured to the upper angle members 60 on the
upper bars and the latter secured to the lower
angle members 62 on the lower bars, so that
when the bars are relatively longitudinally ad-
justed, the closure members 63, 64 may relatively
move. Arranged at the outer sides of the cut-
ting and dislodging bars are vertical guard plates

GU

%

3

85 for shielding the return rums of the cutting
and dislodging chains, thereby to prevent acci-
dental contact of an operator or his helpers with
the rapidly moving cutters. These vertical guard
plates are secured to a box-like frame welded,
or otherwise secured, to the upper outer angle
memibers 60 of the upper bars, and, in this in-
stance, formed with compartments 66 for the
reception of exira cutter bits. The guard plates
have hinged covers 67 provided with handle locks

'$8 to permit access to the bit compartments.

In the modification shown in Fig. 29, the box-
like obstructions between the superimposed bars
of the cutting and dislodging chains are omitted
to permit the cutting and dislodging chains of
the top bars to cut and dislodge coal above a
slate band and the cutting and dislodging chains
of the bottom bars to cut and dislodge the coal
beneath the slate band. With the exception of
the omission of the hox-like obstructions between
the bars, the structure of the cutting and dis-
lodging mechanisms is identical to that described
above.

‘To prevent the coal cut and dislodged by the
cutting and dislodging chains from being moved
away from the receiving portion of the conveyor
by the return runs of the chains, improved de-
flector means is provided. This deflector means
comprises a deflector member 69 secured to the
top of the front support 19 and arranged between
the rearward ends of the sets of gangs of cutting
and dislodging bars, as shown most clearly in
Figs. 1 and 3, and this deflector member has a
generally U-shaped deflector portion 70 project-
ing in the spaces between the arms of the U of
the U-shaped cutter blocks of the top chains 38
of the cutting and dislodging bars. This deflector
member prevents the dislodged coal from being
thrown back by the cutter chain over the fop
of the front support and confines the dislodged
coal in the path of the receiving end of the con-
veyor. The circular bearing supports 2f, 21 of
the front support 19, as shown in Figs. 3, 5 and
6, serve as deflector means for deflecting the dis-
lodged coal from the space between the top and
bottom cutting and dislodging chains, and also
direct the dislodged coal toward the receiving end
of the conveyor. Cooperating with the top de-
flector member are deflector members 11, 11 se-
cured, as shown in Figs. 5 and 6, to the bottom
of the front support 18 at the rearward ends of
the cutting and dislodging bars and having de-
flector portions 12 projecting in the spaces be-
tween the arms of the U of the U-shaped cutter
blocks of the lower cutting and dislodging chains;
and these deflector members deflect the coal
out. of the paths of the bottom cutting and dis-
lodging chains, thereby to prevent the coal from

.being -carried away from the receiving end of

the conveyor by the return runs of the chains.
Now referring to the hydraulically operated
mechanism for elevating the cutting and dis-
lodging mechanisms and for swinging the latter
about their pivotal axes, it will be noted that
pivotally mounted on a horizontal pivot shaft 15
alined with the pivot shafts 12, 12 for the lower
parallel arms i, 11 is a hydraulic elevating
cylinder 716, herein arranged midway between
the lower arms and containing a reciprocable
piston 771 having its piston rod 78 extending up-
wardly through the packed front head of the
cylinder, the forward extremity of the piston rod
being pivotally connected to the rear connecting
support 15 on an axis coincident with the axis
13 of pivotal connection of the upper arm 9 with
the support (5, in the manner shown in Fig. 4.
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The parallel arms 9, i1 have their axes of pivotal
connection with the main frame 6 and the con-
necting support 15 equi-distantly spaced so that
these arms cooperate to provide a “parallel mo-
tion” mechanism for the cutting and dislodging
bars, so that as the arms are swung upwardly
about their pivots, the cutting and dislodging bars
are always maintained in horizontal cutting and
dislodging position. When hydraulic pressure is
supplied to one end or the other of the elevating
cylinder 16, the piston 17 is moved with respect
to the cylinder to effect swinging of the parallel
arms 9, Il either upwardly or downwardly about
their pivofal axes with respect to the main frame
6 of the apparatus, thereby to vary the elevation
of the cutting and dislodging bars. The swing~
ing means for the cutting and dislodging bars
comprises brackets 19 secured, as shown in Figs.
5 and 7, respectively, to the sets of superimposed
cutting and dislodging bars 28, 28, and these
brackets project laterally outwardly from the up-
per and lower bars between the upper and lower
cutting and dislodging chains in the manner dis-
closed. Pivotally connected at 80 to the outer
ends of the brackets are piston rods 81 having
secured thereto pistons 82 contained in cylinders
83, the piston rods projecting through the front
packed heads of the cylinders and the cylinders
being pivotally mounted at 84 for horizontal
swinging movement on vertical axes parallel with
the pivotal axes of the cutting and dislodging
bars. The swinging cylinders 83, in this instance,
have formed integral with their rear heads pro-
Jjecting bearing lugs 85 pivotally mounted on pivot
pins 86 supported within lateral lugs 81 formed
integral with the rear connecting support 15.
When hydraulic pressure is supplied to one end
or the other of the bar swinging cylinders, the
cutting and dislodging bars may be swung hori-
zontally about their pivotal axes either inwardly
or outwardly with respect to each other. 'The
means for supplying hydraulic pressure to the
elevating and swinging eylinders will later be de-
scribed.

The conveyor mechanism 2 is mounted upon
the main frame of the apparatus and is herein
of a well known type comprising two parallel
troughs 88 positioned in substantially the same
transverse planes at the opposite sides of the
main frame 6 and secured to the latter by angle
members 89, and each having an upright outer
side wall 90. Arranged in the inner side of each
of these troughs is a channel member 91 secured
to the adjacent side of the main frame and pro-
viding a guideway 92 for the endless drive chain
93 of the conveyor. This drive chain comprises
two-part chain blocks 94 connected together by
jointed strap links 95, and the chain blocks have
formed thereon conveyor flights 86 adapted to
engage the material in the troughs at one side
of the conveyor and move it therealong. The
chain links and straps are connected together by
suitable pairs of horizontal and vertical pintles
to render the chain flexible in both horizontal
and vertical planes and to permit the chain to
follow the contour of the conveyor guideways.
It is to be understood, however, that any other
type of chain which is adapted to flex in hori-
zontal and vertical planes may be substituted for
the above described one without departure from
the spirit of the invention. The flishts may be
of any preferred form adapted to move the ma-
terial to be loaded along the trough of the con-
veyor. Preferably I have formed these flights
integral with the mating parts of the chain blocks
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which are secured together, as by rivets 91. The
conveyor troughs 88 arranged at the opposite
sides of the main frame 6 each comprise a hori-
zontal rearward portion 98 and a horizontal bot-
tom front portion 89, these horizontal portions
being connected together by an inclined portion
100, the forward portions of the conveyor troughs
being arranged near the floor level at the forward
end of the main frame, so that the receiving por-
tion of the endless conveyor passes around the
forward end of the main frame near the floor
level fo receive the broken coal moved rearwardly
away from the coal face by the cutting and
gathering chains and for moving the coal along
one conveyor trough at one side of the main
frame to elevate the coal to a suitable point of
discharge at the rear end of the apparatus.

The driving means for the conveyor comprises
a motor 101 having its power shaft 102 horizon-
tally disposed and extending transversely of the
main frame 6 in the manner shown in Fig. 18.
Keyed to the inner end of the motor power shaft
is a spur gear 103 meshing, as shown in Fig. 19,
with a spur gear 184 keyed to a horizontal shaft
185, herein arranged parallel with the motor
power shaft and suitably journaled within the
main frame. PFormed integral with and driven
by the shaft 105 is a spur gear 106 meshing with
& spur gear 107 keyed to a horizontal shaft 108.
The shaft 108 is herein preferably arranged with
its axis coincident with the motor power shaft
axis and in parallelism with the shaft 105, and,
like the latter, suitably journaled within the main
frame. Formed integral with the shaft 108 is g
bevel gear 108 meshing with a bevel gear 110
having its hub [{1 suitably journaled on bearings
supported by a vertical shaft 112. The shaft {12
is suitably journaled within the main frame and
has keyed thereto and drives a sprocket (13 con-
nected by an endless drive chain 114 with a
sprocket 115 engaging the endless drive chain 93
of the conveyor. The hub of the bevel gear 110
is connectible by a jaw clutch {16 to the shaft
(12. The jaw clutch comprises a sliding clutch
member [T having usual operating means 18
controlled by a lever 119. It will thus be seen
that when the clutch 116 is connected, the con-
veyor may be driven by the motor 101.

Means is provided for moving the apparatus
bodily over the mine floor during maneuvering
of the machine, comprising a cable winding drum
120 journaled on a bearing sleeve {21 supported
by a vertical shaft 122. Formed integral with the
upper drum flange is a spur gear 123 adapted to
mesh with and to be driven by a spur gear [24
formed on the lower end of a vertical shaft 125
in turn formed integral with the hub (1 of the
bevel gear {10, The drum shaft 122 is journaled
within bearing sleeves 26 supported within the
mmain frame and is formed with an eccentric por~
tion 12T on which the drum bearing sleeve 121
is supported; and secured to the lower end of
this eccentric portion is a retaining plate 128 for
retaining the drum bearing and drum in posi-
tion on the shaft. Connected to the upper end

- of the drum shaft 122 is a handle 129 for rotat-

ing the eccentric portion of the shaft to move the
drum gear 123 into and out of meshing engage-
ment with the driving gear 124. This handle is
pivoted to swing in a vertical direction, and when
depressed is engageable with stop lugs 130, 120
for locking the drum gear in either of its ad-
justed positions. Wound on the drum is a feed
cable {31, and this cable may be extended from
the drum into connection with a suitable anchor
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Jack or other extraneoits abutment, so that as the
drum is rotated to wind in the cable, the appa-
ratus may be moved bodily over the mine floor
toward the anchor jack or abutment in an obvi-
ous manner, '

In this illustrative construction, hydraulically
operated means is provided to move with & “walk-
ing” action the apparatus over the mine floor and
for feeding the main frame 6, together with the
cutting and dislodging bars supported thereby,
rectilinearly back and forth relative to the bot-
tom skid 3. The feeding means for effecting rec-
tilinear feed is arranged longitudinally beneath
the main frame in adjacency to the bottom skid
and comprises a pair of reciprocable hydraulic
cylinders 132, 132 arranged in parallel relation
and pivotally connected at 133, at their front
ends, to depending lugs 134 formed integral with
the main frame to swing in a vertical direction.
Contained in these cylinders are pistons 135 hav-
ing their piston rods 136 extending rearwardly
through the packed rear heads of the cylinders
and pivotally connected at their rear ends on
horizontal axes at 137 to an upstanding bracket
138 secured to the rearward portion of the bot-
tom skid 3. When hydraulic pressure is supplied
to ohe end or the other of the cylinders 132, the
main frame 6, together with the cutting and dis-
lodging bars supported thereby, may be slid back
and forth along the guideways relative to the bot-
tom skid. As shown in Fig. 12, these feed cyl-
inders 132 extend longitudinally in the spaces be-
tween the lower parallel arms i1, {1 and the cen-
trally located elevating cylinder 16, so that ex-
treme compactness is obtained when the parts are
in their lowered position on the skid. To insure
proper guiding of the main frame § during its
rectilinear movement on the guideways relative
to the bottom skid 3, the bottom of the main frame
is formed with a centrally located, longitudinal
guiding slot 139 with which engages an upstand-
ing guide block 180 formed integral with the bot-
tom skid, as shown in Fig. 3. The “walking”
jacks are, in this instance, three in number and
are designated 141, 162 and 143, two located at the
rear end of the main frame & at the opposite
sides thereof (see Fig. 14) and one centrally lo-
cated at the front end of the main frame (see
Fig.3). The centrally located front jack {41 com-
prises a vertical cylinder 144 secured to the front
end of the main frame 6 and containing a re-
ciprocable piston 145 having its piston rod (46
extending downwardly through the packed lower
head of the cylinder. The piston rod has a bot-
tom abutment surface engageable with the mine
fioor. The skid is centrally slotted at 147 at its
forward end to permit movement of the jack
within the slot when the main frame 6 is in its
rearmost position on the skid 3. The rearwardly
located side jacks 142, 143 each comprise, as
shown most clearly in Fig. 14, vertical cylinders
148 containing reciprocable pistons 149 having
piston rods 150 extending downwardly through
the lower packed cylinder heads and having bot-
tom abutment surfaces engageable with the mine
floor. When hydraulic pressure is supplied con-
currently to the upper ends of the cylinders 144,
148, the pistons are moved downwardly until the
abutment surfaces on the piston rods thereof
engage the mine fioor, and then the cylinders are
moved upwardly relative to the then stationary
pistons to raise the main frame to relieve the skid
of the weight of the apparatus. When the main
frame is so raised, hydraulic pressure may be sup-
plied to the feed cylinders 132 to effect rectilinear
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movement of the bottom skid 3 relative to the
main frame 6, and thereafter the jack cylinders
may be lowered and the pistons thereafter raised
to bring the weight of the main frame back onto
the bottom skid. When the jack pistons are re-
leased from the mine floor, hydraulic pressure
may be supplied to the feed cylinders 132 to effect
forward rectilinear movement of the main frame
relative to the bottom skid. It will thus be seen
that by operating the feed and jack cylinders, .
the apparatus may be moved over the mine floor
with a “walking” action by successively feeding
the main frame relative to the skid, relieving the
skid of the weight of the main frame, feeding the
unweighted skid relative to the main frame and
thereafter lowering the main frame onto the
skid. 'The means for supplying hydraulic pres-
sure to the feed and jack cylinders will later be
described. o
Again referring to the bottom skid structure, it
will be noted that the bottom skid has extending
along the sides thereof at its forward portion
vertical retaining walls 155, 155 outwardly flared
at their forward ends for directing, when the
main frame 6 is in its rearward position on the
skid 3, the coal moved rearwardly by the cutting
and dislodging chains, onto the receiving portion
of the conveyor and for retaining the coal in the
path of the receiving portion of the conveyor.
When the main frame 6 is. fed forwardly rela-
tive to the skid 8, the receiving portion of the
conveyor, of course, moves forwardly from_its
position between the sides of these vertical re-
taining walls. To prevent the coal from being
thrown rearwardly onto the forward portion of
the main frame through the space between the
bottom surface of the front support and the top
of the main frame, there are provided hinged de-
flector plates 156 pivotally connected together
at 157, extending transversely across the main
frame. These deflector plates form a flexible
front closure or obstruction to prevent the coal
from being discharged rearwardly from the cut-
ting and gathering chains over the top of the re-
ceiving portion of the conveyor, and, due to their
hinged connection, are operative in all elevated
positions of the cufting and dislodging bars.
Now referring to the hydraulic fluid system
and its associated control means, it will be noted
that arranged in a reservoir (60 formed within
the main frame, is a pump 18! having its intake
submerged within the liguid in the reservoir and
driven by a shaft 162 keyed to the drive shaft
105 (see Fig. 19). As shown in Fig. 21, the pump
discharge is connected by a conduit 163 with a
pressure supply passage 164 of a valve box [85.
The valve box has formed therein a series of
horizontal bores containing slide valves of the
balanced-spool type. Extending longitudinally
of the valve box and communicating” with the
supply passage 164 is a pressure passage 166, the
latter passage communicating with the valve
bores centrally between their ends, as shown in
Fig. 22. Communicating with the ends of the
valve bores are discharge passages 167, 167 in
turn communicating with a discharge passage
168 connected by a conduit 169 back to the res-
ervoir, The slide valves are respectively desig-
nated {70, (11, 172, 113, 1714 and {15, and each
has an operating handle 176. The pressure pas-
sage 188 is connectible by a manually operable
by-pass valve {11 to a passage 178 communicat-

_ing with one of the discharge passages (67, so

that the pressure in the supply passage may be
reduced at will. The valve 170 controls the sup-
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ply of hydraulic pressure to the rear “walking”
jacks 142 and 143 and has its bore connected by
a conduit 179 to the upper ends of the jack cyl-
inders and through a conduit 180 to the lower
ends of the jack cylinders. These conduits are
provided with manual control valves 181 and 182
whereby the supply of hydraulic pressure to the
jack cylinders may be independently controlled.
The valve 1Tf controls the supply of hydraulic
pressure to the front jack 141 and has its bore
connected by a conduit 183 to the upper end of
the jack cylinder and through a conduit (84 to
the lower end of the jack cylinder. The valve
1712 controls the supply of hydraulic pressure to
the feed cylinders 132 and has its bore connected
through a conduit 185 to the rear ends of the
feed cylinders and through a conduit 186 to the
forward ends of the feed cylinders. Valve 173
controls the supply of hydraulic pressure to the
elevating cylinder 16 and has its bore connected
through conduits 187 and 188 to the opposite
ends of the cylinder. The valve 174 controls the
supply of hydraulic pressure to the left hand
bar swinging cylinder 83 and has its bore con-

nected through conduits 189 and 190 to the oppo- -~

site ends of the cylinder, while the valve 1715 con-
trols the supply of hydraulic pressure to the
right hand bar swinging cylinder 83 and has its
bore connected through conduits 191 and 192.

As shown in Fig. 24, the conduit 183 leading to

the top of the front jack cylinder 141 is connect-
ible through an automatic by-pass valve 193 to
one of the discharge passages 167, so that when
the pressure at the upper side of the front jack

piston becomes excessive, the by-pass valve will :

open automatically to reduce the pressure.

The general mode of operation of the embodi-
ment of the invention above described will be
clearly apparent from the description given. The
apparatus may be moved bodily over the mine
floor during maneuvering of the apparatus, at a
relatively high moving speed by the feed drum
120 and its cooperating feed cable 131. When the
apparatus is properly located with respect to the
working face of the coal seam, as shown in Fig.
25, the cutting and dislodging bars 28, 28 are in
their oppositely extending right angle position
at the opposite sides of the apparatus with their
longitudinal axes in substantial alinement, When

the cutting and dislodging bars are in the full

line position indicated at A in Fig. 25, hydraulic
pressure may be supplied to the rear ends of the
bar swinging cylinders 83 and the bars swung

simultaneously inwardly about their pivotal axes

toward one another until they assume a position
in adjacency near the longitudinal vertical cen-
ter of the apparatus, as indicated in dotted lines
at B in Fig. 25. As the bars are swung about
their pivotal axes, in the above described man-
ner, the series of parallel superimposed cutters
of the cutting and dislodging chains 30 cut simul~
taneously a series of superimposed parallel slots
in the solid coal to form projections of coal be-
tween the slots, and the wedges 36, 37 on the
chains act periodically to break down fragments
of the projecting portions of the coal between the
slots, and the chains move with a horizontal
sweeping action the broken down coal toward
the receiving portion of the conveyor. The cut-
ting and dislodging chains completely cut away
or disintegrate the coal from the solid between
the upper and lowermost limits of the chains.
As the dislodged coal is received by the con-
veyor, it is conveyed rearwardly from the mine
floor along the conveyor trough at one side of the
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main frame to discharge in an elevated position
at the rear end of the apparatus., The conveyor
may discharge the coal into a suitable receptacle
or onto a conveyor mechanism in a well known
manner. When the initial swinging cut is com-
pleted, the bars are swung in the opposite direc-
tion about their pivots by the swinging cylinders
83 until they assume their initial right angle
position indicated at A in Fig. 25. Hydraulic
pressure is then supplied to the feed cylinders
132, and the main frame 6, together with the
cutting and dislodging mechanism supported
thereby, is fed longitudinally forwardly relative
to the bottom skid 3 to feed rectilinearly the
cutting and dislodging bars into the coal from
the position shown at A to the dotted line posi-~
tion indicated at C in Fig. 25. When this recti-
linear cut is completed the “walking” jacks (41,
142, 143 are operated to raise the main frame
from the skid to relieve the latter of the weight
of the apparatus, and the feed cylinders 132 are
then operated to move the skid forwardly be-
neath the main frame, and thereafter the jacks
are operated to again lower the main frame onto
the skid. The feed cylinders 132 are then again
operated to move the main frame forwardly rela-
tive to the skid to feed the cutting and dislodg-
ing bars forwardly rectilinearly from the posi-
tion indicated at C to the dotted line position
indicated at D in Fig, 25. 'The main frame is
then again elevated with respect to the bottom
skid and the latter is fed forwardly beneath the
main frame, and the apparatus again lowered on
the skid and the rectilinear feeding operation is
again repeated, moving the cutting and dislodg-
ing bars forwardly rectilinearly from the posi-
tion indicated at D to the dotted line position
indicated at E in Fig. 25 to complete the cut.
The series of cutting operations above described
are repeated as cutting progresses to advance the
coal face. When the cutting and dislodging bars
are in their inward position, indicated at B in
Fig. 26, there may be left in the coal seam a
vertical pillar of coal, indicated at F, and in
case this pillar does not break down during the
cutting operation, the main frame may be fed
rectilinearly rearwardly with respect to the bot-
tom skid to withdraw the cutting and dislodg-
ing bars rearwardly to cut and dislodge the pil-
lar, In Fig, 27 the cutting and dislodging bars
are shown in a position to cut at the floor level,
and, when it is desired to raise the cutting and
dislodging bars to cut at an elevation substan-
tially above the mine floor, hydraulic pressure
may be supplied to the lower end of the elevat-
ing cylinder 76 to swing the parallel arms of the
“parallel motion” mechanism upwardly to move
the bars from the position shown in Fig, 27 to
the position shown in Fig. 28. When the cutting
and dislodging bars are in either of their posi-
tions shown, or in any desired intermediate posi-
tion, the bars may be fed and swung in the same
manner as that above described. By individually
controlling the supply of pressure fluid to the bar
swinging cylinders 83 the bars may be swung in-
dependently about their pivots. During any of
the above described feeding operations, by means
of the “walking” jacks and feeding cylinders the
apparatus may be turned either to the right or
left by operating one or the other of the manual
control valves 181, 182, so that the apparatus is
raised from the skid only at one side thereof, so
that when forward feed is effected by the feed-
ing cylinders the apparatus is slued about the
axis of the active “walking” jack as a pivot.
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As a Yesult of this invention, it will be noted

that an improved coal mining apparatus of the

combined cutting and dislodging type is provided,
having improved means for cutting the solid
coal, dislodging the cut coal from the solid and
moving the dislodged coal toward the receiving
portion of a conveying mechanism by which the
coal is moved rearwardly away from the coal
face to a suitable point of disposal. It will fur-
ther be evident that by the provision of the im-
proved adjusting and feeding means for the cut-
ting and dislodging mechanism, the apparatus is
rendered extremely flexible in operation, as well
as controllable with comparative ease, It will
still further be evident that by the arrangements
of the parts in the manner disclosed, the ap-
paratus is not only relatively flexible in opera-
tion, but is also extremely compact and rugged
in design, well adapted to meet the conditions of
service in the mining of coal. Other advantages
and uses of the improved coal cutting and load-
ing apparatus will be clearly apparent to those
skilled in the art.

While there are in this application specifically
described one form and a modification thereof
which the invention may assume in practice,
it will be understood that this form and modifi-
cation thereof are shown for purposes of illus-
tration and that the invention may be further

modified and embodied in various other forms I

without departing from its spirit or the scope of

the appended claims.
What I claim as new and desire to secure by

Letters Patent is:

1. Tn a2 mining and loading apparatus, in com- 3

bination, a portable base, a conveyor on said
base having its receiving end disposed near the
figor level at the front end of said base, a parallel
motion arm structure overlying said base and

pivotally mounted thereon to swing in a vertical 4

direction relative to said base and said conveyor,
a pair of cooperating, relatively movable cutting
and dislodging mechanisms supported by said
arm structure at the oppesite sides of the ap-
paratus and each comprising narrow, elongated,
endless chain cutting and dislodging devices piv-
oted at their rear ends on said arm structure
and projecting forwardly ia advance of said
base, said cutting and dislodging devices arranged
with their rearward portions in adjacency to and
in advance of the receiving end of said conveyor
when said mechanisms are in their lowered posi-
tion on said base, said cutting and dislodging
devices being swingable horizontally in unison
about their pivots relative to said arm structure
while said base remains stationary as regards
bodily movement,. from positions wherein said
devices project laterally from the opposite sides
of said base inwardly toward one another into
positions wherein the active cutting portions
thereof are disposed in advance of the receiving
end of said conveycr with their outer ends ‘dis-
posed in adjacency to a vertical plane in which
the longitudinal center line of the base lies, said
devices, as they are swung simulianeously hori-
zontally inwardly toward one another as afore-
said, cutting simultaneously a series of parallel
horizontal slots in the solid coal, dislodging frag-
ments of the cut coal from the solid and mov-
ing the dislodged coal toward the receiving end
of the conveyor, and means for swinging said
arm structure about its pivotal mounting in a
vertical direction relative to said base and said
conveyor to vary the elevation of said cutting
and dislodging mechanisms while said cutting
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and dislodging devices are maintained in & hori-
zontal cutting and dislodging position.

2. Tn a mining and loading apparatus, in com-
bination, a portable base, a conveyor on said
base having its receiving end disposed near the
floor level at the front end of said base, an arm
structure overlying said base and pivotally
mounted at its rear end thereon to swing in 2
vertical direction relative to said base and said
conveyor, a pair of cooperating relatively mov-
able cutting and dislodging mechanisms sup-
ported by said arm structure at the opposite
sides of the receiving end of said conveyor and
each comprising narrow, elongated, endless chain
cutting and dislodging devices pivoted at their
rear ends on said arm structure and swingable
horizontally in unison aboutb their pivots relative
to said arm structure while said base remains
stationary - as regards bodily movement, from
positions wherein said devices project laterally
from the opposite sides of said base inwardly to-
ward one another into positions wherein the
active cutting portions thereof are disposed in
advance of the receiving end of said conveyor
with their outer ends disposed in adjacency to
a vertical plane in which the longitudinal center
line of the base lies, said devices, as they are
swung simultaneously horizontally inwardly to-
ward one another as aforesaid, cutting simul-
taneously a series of parallel horizontal slots in
the solid coal, dislodging fragments of the cut
coal from the solid as cutting progresses and
moving the dislodged coal towards the receiving
end of said conveyor, and means for swinging
said arm structure upwardly in one direction
about its pivotal mounting to move said cutting
and dislodging mechanisms into different paral-
1el horizontal cutting and dislodging positions at
different elevations, said cutting and dislodging
mechanisms assuming a horizontal cutting and
dislodging position irrespective of the angular
position of said arm structure about its pivotal
mounting - relative to said base and said con-
veyor.

3. In a mining and loading apparatus, in com-
bination, a portable base, a conveyor on said
base having its receiving end disposed near the
level of the mine floor, a pair of cooperating,
relatively movable cutting and dislodging means
mounted on said base at the opposite sides of the
receiving end of said conveyor for cutting the
solid coal, dislodging the cut coal from the solid
as cutting progresses and moving the dislodged
coal towards the receiving end of said conveyor,
said cutting and dislodging means each compris-
ing a plurality of superimposed, narrow, elon-
gated endless chain cutters pivotally mounted at
their rearward ends on said base and swingable
horizontally in unison about their pivots relative
to said base and said conveyor while said base
remains stationary as regards bodily movement,
for cutting simultaneously parallel horizontal
slots in the solid coal to form a series of hori-
zontal projections of coal between said slots and
for dislodging fragments of said coal projections
as cutting progresses, said cutters being swing-
able from positions wherein they project lateral-
ly from the opposite sides of said base inwardly
toward one another into positions wherein the
active cutting portions thereof are disposed in
advance of the receiving end of said conveyor
with their outer ends disposed in adjacency to
a vertical plane in which the longitudinal center

"line of the base lies, and deflector means mount-

ed on said base in. adjacency to and. between
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said cutter pivots at the rear ends of said cut-
ters, said cutters swingable about their pivots
relative to said deflector means and said deflector
means having upright deflector portions project-
ing between said cutters for deflecting the dis-
lodged coal out of the paths of the cutters of
both cutting and dislodging means and directing
the dislodged coal downwardly between said cut-
ting and dislodging means toward the receiving
end of said conveyor.

4. In a cutting and dislodging apparatus, in
combination, a base, a pair of cooperating, rela-
tively movable gangs of narrow, elongated, end-
less chain cutters pivotally mounted at their
rearward ends on said base on parallel vertical
axes for horizontal swinging movement toward
and from one another, said cutters being swing-
able from positions wherein they project laterally
from the sides of said base into positions wherein
the active cutting portions thereof are disposed
in advance of said base with their outer ends dis-
posed in adjacency to a vertical plane in which
the longitudinal center line of said base lies,
means for concurrently swinging said gangs of
chain cutters about their pivotal axes relative to
said base while the latter remains stationary as
regards bodily movement, for cutting simultane-
ously parallel horizontal slots in the solid coal to
form horizontal projections of coal between the
slots and for dislodging fragments of said coal
projections as cutting progresses, and an upright
deflector arranged between said gangs of endless
chain cutters at their rearward pivoted ends and
relative to which said chain cutters are hori-
zontally swingable, for deflecting the dislodged
coal out of the paths of the cutters and directing
the dislodged coal in a downward direction be-
tween said gangs of cutters.

5. In a cutting and dislodging apparatus, in
combination, a base, a pair of cooperating, rela-
tively movable gangs of narrow, elongated, end-
less chain cutters pivotally mounted at their rear-
ward ends on said base on parallel vertical axes
for horizontal swinging movement toward and
from one another, said cutters being swingable
from positions wherein they project laterally
from the sides of said base into positions wherein
the active cutting portions thereof are disposed
in advance of said base with their outer ends dis-

posed in adjacency to a vertical plane in which 5

the longitudinal center line of said base lies,
means for concurrently swinging said gangs of
chain cutters about their pivotal axes relative to
said base while the latter remains stationary as

regards bodily movement, for cutting simultane- ;

ously parallel horizontal slots in the solid coal to
form horizontal projections of coal between the
slots and for dislodging fragments of said coal
projections as cutting progresses, and deflector
means arranged between said gangs of cutters at
the rearward pivoted ends of the latter in adja-
cency to the rear pivotal axes thereof and rela-
tive to which said horizontal cutters are swing-
able for deflecting the dislodged coal out of the
paths of the cutters, said deflector means having
a centrally located, upright deflecting portion
common to both gangs of cutters for directing
the dislodged coal from both gangs of cutters in
a downward direction between said gangs of
cutters.

6. In a cutting and dislodging apparatus, in
combination, a base, a pair of cooperating, rela-
tively movable, cutting and dislodging means
mounted on said base each comprising a series
of parallel, horizontal, relatively widely spaced,
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narrow, elongated chain cutters having orbitally
movable cutting elements for cutting simultane-
ously a series of parallel horizontal slots in the
solid coal to form horizontal relatively wide pro-
jections of coal between the slots and means for
dislodging fragments of said coal projections as
cutting progresses, means for moving said chain
cutters horizontally relative to said base while
the latter remains stationary as regards bodily
movement, from positions wherein said cutters
project laterally from the opposite sides of said
base inwardly toward one another into positions
wherein the active cutting portions thereof are
disposed in advance of said base with their outer
ends disposed in adjacency to a vertical plane in
which the longitudinal center line of the base lies,
means arranged vertically between said endless
chain cutters within the orbits of the cutting ele-
ments thereof and secured to said cutters and
extending longitudinally throughout the major
portions of the lengths of said cutters for ob-
structing the spaces between said cutters to pre-
vent the passage of the dislodged coal laterally
between the cutters as the latter are moved hori-

., zontally toward one another as aforesaid whereby

the dislodged coal is directed rearwardly between
said cutting and dislodging means, and cooperat-
ing means arranged between said cutting and
dislodging means in adjacency to the rearward
ends of said cutters and located rearwardly of
said obstructing means for deflecting the dis-
lodged coal out of the paths of the cutters as the
dislodged coal is moved rearwardly between said
obstructing means toward the rear ends of said
cutters.

7. In a mining and loading apparatus, in com-
bination, a portable base, a conveyor on said base
having its receiving end disposed near the level
of the mine floor, a pair of cooperating, relatively
movable cutting and dislodging means mounted
on said base at the opposite sides of the receiving
end of said conveyor and each comprising narrow,
elongated, horizontal bars pivotally mounted at
their rear ends on said base to swing horizontally
in unison about their pivots relative to said base
and said conveyor and having endless chain cut-
ters guided thereon for cutting parallel horizon-
tal slots in the solid coal to form horizontal pro-
jections of coal between the slots and for dis-
lodging fragments of said coal projections as
cutting progresses, said bars swingable in unison
relative to said base while the latter remains sta-~
tionary as regards bodily movement, from posi-
tions wherein said cutters project laterally from
the opposite sides of said base inwardly toward
one another into positioris wherein the active
cutting portions thereof are disposed in advance
of the receiving end of said conveyor with their
outer ends disposed in adjacency to a vertical
plane in which the longitudinal center line of the
base lies, means associated with said bars and
extending longitudinally and vertically therebe-
tween lengthwise of the bars throughout the
major portions of the lengths thereof and swing-
able horizontally with said bars relative to said
base for retaining the dislodged coal in the paths
of the cutters as the latter are swung inwardly
toward one another and for directing the dis-
lodged coal in a rearward direction between said
cutting and dislodging means towards the rear
ends of said cutters and the receiving end of said
conveyor, said cutters moving the dislodged coal
with a horizontal sweeping action toward the re-
ceiving end of said conveyor as said bars are
swung horizontally about their pivotal axes as
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aforesaid, and cooperating means associated with
said cutter bars of both cutting and dislodging
means and relative to which the latter are swing-
able and arranged between said cutting and dis-
lodging means near the pivotal axes of the cutter
bars and having an upright deflecting portion
arranged between the bar pivots for deflecting
the dislodged coal out of the paths of the cutters
and- directing the dislodged coal downwardly be-
tween said cutting and dislodging means toward
the receiving end of said conveyor.

8. In a combined mining and loading appara-
tus, in combination, a portable base, a conveyor
on said base having its receiving end disposed
near the level of the mine floor at the forward
end of said base, a pair of cooperating, relatively
movable gangs of superimposed, narrow, elon-
gated cutter bars pivotally mounted at their
rearward ends on said base to swing horizontally
about parallel vertical axes disposed at the op-
posite sides of the receiving end of said con-
veyor, said cutter bars having guided for circu-
lation thereabout endless cutting and dislodging
chains for cutting simultaneously parallel hori-
zontal slots in the solid coal to form projections
of coal between the slots and for dislodging frag-
ments of said coal projections as cutting pro-
gresses, said cutter bars being swingable hori-
zontally about their pivots relative to said base
while the latter remains stationary as regards
bodily movement, from positions wherein said
cutters project laterally from the opposite sides
of said base inwardly toward one another into
positions wherein the active cutting portions
thereof are disposed in advance of the receiving
end of said conveyor with their outer ends dis-
posed in adjacency to a vertical plane in which
the longitudinal center line of the base lies,
means for adjusting said cutter bars and chains
into different elevated cutting and dislodging po-
sitions relative to said base and said conveyor,
and means associated with said cutter bars and
chains for deflecting the dislodged coal out of the
paths of said chains and for directing the coal
downwardly between the rearward portions of
said gangs of cutter bars toward the receiving
end of said conveyor, said deflector means ar-
ranged between said gangs of cutter bars at the
rear pivoted ends of said bars in adjacency fo
the pivotal axes thereof and operative upon
swinging of said bars about their pivotal axes to
deflect the dislodged coal out of the paths of the
chains irrespective of the elevated position of
said bars and chains relative to said base and
said conveyor.

9. In a mining and loading apparatus, in com-
bination, a portable base, a conveyor on said
base having its receiving end disposed near the
level of the mine floor, an arm structure over-
lying said base and pivotally mounted at its rear
end on said base to swing in a vertical direction
relative thereto, a pair of cooperating, relatively
movable cutting mechanisms supported by said
arm structure above the receiving end of said
conveyor and each comprising parallel, narrow,
elongated cutter bars having endless cutter chains
guided for circulation about their margins, said
cutter bars being pivotally mounted at their rear
ends on said arm structure and swingable hori-
gontally in unison abcut their pivots relative to
said arm structuve and said base while the latter
remains stationary as regards bodily movement,
to move said cutter chains for cutting simultane-
ously parallel horizontal slots in the solid coal,
said cutter bars being swingable from positions
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wherein they project laterally from the opposite
sides of said base inwardly:toward one another
into positions wherein the active cutting portions
thereof are disposed in advance of the receiving
end of said conveyor with their:outer ends’ dis-
posed in adjacency to.a vertical plane in which
the longitudinal center line of the base lies, and
means for swinging said arm structure. upwardly
in one direction about its pivotal mounting rela-
tive to said base to move said cutter bars of both
mechanisms into ' different parallel horizontal
cutting positions at different elevations relative
to said base; said cutter bars being swingable
about their pivots as aforesaid 1rrespect1ve of the
elevated position thereof:

10. In a cutting and loading apparatus, in com-
hination, a portable base, an arm structure over-
lying said base and pivotally mounted at its rear
end on said base to swing in a vertical direction
relative thereto, a horizontal support mounted
on the forward extremity of said arm structure
and projecting horizontally in advance thereof,
means for swinging said arm structure upwardly
in one direction about its pivotal mounting rela-
tive to said base to move said horizontal support
into different parallel horizontal positions at dif-
ferent elevations relative to said base, pairs of
cooperating, relatively movable, horizontal, end-
less chain-carrying cutter bars pivotally mounted
at their rear ends on the forward end of said
horizontal support to swing horizontally relative
thereto toward and from one another in common
horizontal planes while said base remains sta-
tionary as regards bodily movement, said cutter
bars being swingable from positions wherein they
project laterally from the opposite sides of said
base inwardly toward one another into positions
wherein the active cutting portions thereof are
disposed in advance of said base with their outer
ends disposed in adjacency to a vertical plane in
which the longitudinal center line of the base
lies, means for concurrently swinging said pairs
of cutter bars about their axes as aforesaid, and
a conveyor on said base having its receiving end
disposed at the level of the mine floor rearwardly
of the rear ends of said cutter bars, said hori-
zontal support overlying the receiving end of
said conveyor.

11. In a cutting and loading apparatus, in com-
bination, a portable base, & conveyor on said base
having ifs receiving end disposed near the level
of the mine floor, a pair of cooperating, rela-
tively movable cutting and dislodging mecha-
nisms mounted on said base above the receiving
end of said conveyor for adjustment in a verti-
cal direction with respect to said base and said
conveyor, the receiving end of said conveyor be-
ing disposed rearwardly of said cutting and dis-
lodging mechanisms, and adjustable deflector "
means extending transversely across said base
through the space between the latter and said
cutting and dislodging mechanisms rearwardly
of the latter and adjustable in a vertical direc-
tion with said cutting and dislodging mechanisms
for preventing the dislodged coal from being
moved rearwardly of the receiving end of said
conveyor irrespective of the elevated position of
said cutting and dislodging mechanisms.

12. Tn a cutting and loading apparatus, in com-
bination, a porfable base, conveying means on
said base having its receiving end disposed near
the level of the mine floor, a pair of cooperating,
relatively movable cutting and dislodging means
pivotally mounted on said base at the opposite
sides of said conveying means above the receiv-
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ing end of the latter to swing horizontally in
common horizontal planes relative to said base
and said conveyor; said cutting and dislodging
means each embodying means for cutting simul-
taneously superimposed horizontal kerfs in a coal
seam to form a core of coal between the kerfs
and for dislodging fragments of the cores as cut-
ting progresses, said cutting ‘and dislodging
means being swingable about their pivots rela-
tive to said base to effect their cutting and dis-
lodging functions while said base remains sta-
tionary as regards bodily movement, and said
cutting and dislodging means being swingable
from positions wherein they project laterally
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ward one another into positions wherein they
project forwardly in advance of the receiving end
of said conveying means, and a parallel motion
arm supporting and adjusting structure overlying
said base and pivotally mounted on said base to
swing in a vertical direction relative thereto for
moving said cutting and dislodging means into
different parallel horizontal cutting and dislodg-
ing positions at different elevations relative to
said base and said conveyor, said cutting and
dislodging means being swingable about their
pivots as aforesaid irrespective of the elevated
position thereof.
JOSEPH F. JOY.



