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 UNITED STATES

1,635,780

PATENT OFFICE.

' FRANK CARTLIDGE, OF CLAREMONT, NEW HAMPSHIRE, ASSIGNOR TO SULLIVAN MA-
CHINERY COMPANY, A CORPORATION OF MASSACHUSETTS. :

MINING MACHINE.

" Application filed May '1, 1918? Serial Ne. 231,915,

This invention relates to mining machines,
and more particularly, although not exclu-
sively, to shearing machines, that is to say,
to machines adapted to cut vertical kerfs in
the face being operated upon. .

The .invention has for its general object
to provide a néw and improved machine of
this character of practical construction and
adapted to perform its intended function in
a convenient and efficient manner, and to
this end said invention, in its preferred form,
subject, however, to considerable variation as
to the construction, arrangement, and appli-

cation of certain of its features, comprises -

a truck mounted, self-propelled machine

adapted to cut a kerf of considerable depth-
i substantially any desired vertical plane,
and consists in certain novel constructions,

arrangements, and combinations of parts con-
stituting ‘the cutting appliances, the means
for supporting, guiding,  and transporting
said cutting appliances, the mechanisms for
actuating and controlling the same, and cer-
tain auxiliary parts associated therewith.
The foregoing and other more particular
objects of the invention, together with means

whereby the same may be carried into effect,-
‘will best -be understood from the following.

description of one form or embodiment there-
of illustrated in the accompanying draw-
.ings. ‘ L ‘ ' .

In said drawings,—

Fig. 1 is a side elevation oyf. the complete -

machine.. ,

Fig. 2 is a plan view thereof.

Figr3 is a longitudinal section, taken sub-
stantially on the line 3—3, Fig. 2, of the
-truck and turret with the cutting mechanism
removed. : . _

Fig. 4 is a transverse section on' the line
4--4, Fig. 3. . .

Fig. 5 is a plan view of the turret, a por-
tion of the truck, and a portion of the motor

mechanisni for moving the cutting mecha- .
nism, the latter being removed and a part

of the piping being shown diagrammatically
to facilitate illustration. : »

Fig. 6 is an enlarged plan view, partly in
horizontal section, of the hydraulic motor
nechanivm for moving the. cutting mecha-
nism toward and from the work and for
swinging the cutter bar, a part of the piping

and valve controls being shown diagram-
matically. '

Fig. 7 is a fragmentary plan view of cer-
tain of the parts broken away in Fig. 6.~

Fig. 8 is a transverse vertical section sub-

stantially on the line 8—8, Fig. 7.
Fig. 9 is a longitudinal section taken in
the longitudinal vertical plane of the line

.9—9 of Fig. 2, said section not being ex-

tended through the mining machine motor
proper.
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Fig. 10 is a longitudinal section taken vin_ ’

the longitudinal vertical plane of the line
10—10 of Fig. 2, said section not being ex-
tended through the mining machine motor
proper. L
- Fig. 11 is a fragmentary transverse.ver-
tical section taken substantially on the line
11—11, Fig. 9. - : _

Fig. 12 1s an end elevation, partly in sec-
tion. on the line 12—12, Fig. 10.

Fig. 18 is a vertical transverse section,
substantially on the line 13—18, Fig. 2.

Fig. 14 is a detail elevation taken on the
line 14—14, Fig. 2 of the latch mechanism
for securing the cutting mechanism in posi-
tion on the turret. :

Fig. 15 is a view similar to Fig. 14, show-
ing the parts in a slightly different position.

Fig. 16 is' a detail plan view of one of

_the latches for locking the turret against

angular movement on the truck.
Fig. 16* is a transverse sectional view
thereof taken substantially on the - line

© 16°—16° of Fig. 16.

Figs, 17 to 22, inclusive, are diagrammatic
views in elevation, and Fig. 23 a disgram-
matic view in plan, illustrating the opera-
tion of the machine in entry cutting.

Figs. 24 and 25 are diagrammatic views in

plan, illustrating the operation of the ma-
chine in cutting kerfs in other vertical
planes. ‘ ' ,
Referring to Figs. 1 and 2, the machine
comprises a truck 30 mounted on wheels 31
adapted to run on tracks 32 on the mine
bottom, said wheels being mounted on axles
33 carrying sprocket wheels 34 connéeted by
a sprocket chain 35, said axles 33; as shown
in' Fig. 8, being preferably journaled in
brackets 86 adjustable longitudinally of the
truck frame by means of abutment screws
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37, in order to take up undue slack in the
chain 35. The rearmost axle 33, as shown in
Fig. 8, is preferably provided with a brake
drum 38 with which cooperates a band brake
39 operated through a screw shaft 40 by a
suitable crank 41. Said last named axle 33,
as shown in Fig. 1, is also provided with a
sprocket 42 connected by a chain 43, pass-
ing over an idler sprocket 44, with a
sprocket 45 forming a part of the truck pro-
pelling mechanism hereinafter inore fully
described.

Mounted on the truck for angular move-
ment about a vertical axis, is a turret com-
prising a turntable 46 pivoted to the truck
platform by means of a suitable bushing 47
(see Figs. 3 and 4) passing through aligned
openings in said platform and turntable and
secured in place in said openings by plates
48 connected by bolts 49 passing through
said bushing. The turntable 46 is supported
for rotary movement about the axis of the
bushing 47 by means of rollers 50 journaled
on studs 51 carried by brackets 52 bolted or
otherwise secured to the under face of the
truck platform, said rollers projecting
through suitable openings in said platform.

Said turret is provided with a pair of par-
allel ways 53 arranged substantially in a
horizontal plane, in which ways the cutting
mechanism is slidably mounted for longi-
tudinal movement. Said cutting mechanism
comprises a frame or body 54 (a bottom por-

tion of which, as herein shown, is formed

hollow to constitute a liquid tank or reser-
voir 54* for purposes hereinafter explained),
an electric or other motor 55 (see dotted
lines, Fig. 9) in a suitable casing 56 (Figs.
1 and 2), said motor having suitable control-
ling devices 57, and a cutter bar 58 carrying
a cutter chain 59 provided with cutter bits
60 and actuated, through connections here-
inafter described, by the motor 55, said cut-
ter bar being pivoted to swing about a hori-
zontal axis extending transversely of the ma-
chine, and, when so swung, moving in a sub-

stantially vertical plane between the ways 53.:

Each of the ways 53 carries at its outer
side a jack comprising a central or interme-
diate member 61 pivoted at 62 to the cor-
responding way, and oppositely extending
lower and upper end members 63 and 64 in-
dependently adjustable with respect to the
intermediate member 61 by means of nuts 65
carried by the inner ends of said members
63 and 64 and engaging threaded end por-
tions of the intermediate member 61, which
threaded portions are.received within the
members 63 and 64 which are made hollow
for this purpose. By this construction, it
will be seen that each of the jacks is rendered
independently extensible in either or both
directions from its pivot.- When in use, the
jacks are turned about their pivots 62 Into
more or less upright positions to cause the
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membels 63 and 64 to engage, at their ends,
the mine bottom and roof, respectively, as

hereinafter more fully explained. At other . -

times, as when the machine is being trans-
ported from place to place, said’ jacks are
turned into the approximately horizontal po-
sition shown in Figs. 1 and 2, the members
64 thereof bein%"supported by brackets 66
carried by one of the cross members 67 which
connect, space, and brace the ways 53, said
members being depressed at their central
portions, as shown most clearly at 68 in Fig.
1, to permit, the cutter bar 58 to be swung
downwardly to -the maximum extent about
its pivot. , !

When the apparatus is being transported
from place to place, and in the operation of
entry cutting, the turret occupies a position
in which the ways 53 extend substantially
parallel to the length of the truck body 30,

“as shown in Figs. 1 to 4. For the purpose

of so positioning the turret, and for locking
the same in this position, there is provided
a pair of bolts 69 (Figs. 2 and 16) slidably
mounted in brackets 70 secured to the truck
platform and engaging blocks 71 which are
secured to the under side of a cross bar 72
connecting the rear ends of the ways 53, as
by cap screws 74 passing through slots 75 in
snid-blocks, whereby said blocks are rendered
slightly adjustable in.order to vary the an-
gular position of the turret, as may be re-
quired. For the purpose of retaining the
bolts 69 in position to engage the blocks 71,
there ave provided swinging latches 76 each
pivoted at one end to-a bracket 70 and en-
gaging at its central portion the end of the
corresponding bolt 69, and at its opposite
end a fixed lug 77. It will be evident that
by projecting the proper one of the bolts and
then swinging the turret to transport posi-
tion, the latter will be stopped when proper
position is reached.

When the machine is idle, or when the
same is being transported from place to
place, the cufting mechanism occupies its
rearmost position in the ways 53, as shown in
Figs. 1 and 2. To retain said machanism in

this position, there is provided a vertically-

swinging gravity latch 78 (see Figs. 2,14, and
15) pivoted at 79 to one of the ways 53 and
limited in its downward swinging movement
by a lug or stop 80 projecting from the side
of said way. Said latch is formed with a
hook portion 81 adapted to engage a lug or
stud 82 projecting from the side of the frame

70

80

00

95

100

105

110

115

or body 54, thereby locking the cutting mech- .

anism against forward movement, as shown
in full lines in Fig. 14. In order to release
the cutting mechanism, to permit the same to
move forwardly in the ways 53, the latch
78 is raised by hand into the position shown
in dotted lines in Fig. 14, said latch, when
in this position, resting against a second lug
or projection 83 on the body 54. As said
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body 54 moves forwardly, the prbjectioh 83
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causes the latch 78 to be returned to its oper-

.ative position, as shown in Fig. 15, the lug

82 having, however, at this time passed be-
yond the hook 81. The forward end of the
latch 78 is beveled, as at 84, whereby, as the
body 54 is returned to its rearmost position,
the lug 82 will, by engagement with said
beveled end, raise said latch and, after pass-
ing beneath the hook 81, permit said latch
to return to mormal position, as shown in
Fig. 14. ' o , :
At its rear end, the motor casing 56 1s
provided with a socket 85 (see Figs. 1, 2,
and 9) within which is a clutch member 86
carried by the end of a rearwardly extend-
ing portion of
55 (Fig. 9).
adapted, when the turret is in its mormal
position -above referred to, and the cutting
mechanism is in its rearmost position, to
be engaged by a cooperating clutch member
88 (see also Figs. 3 and 4)
a universal joint 89 with a short shaft 90

5 slidably and rotatably mounted in bearings
in an upright gear casing 92 supported by.

the truck body 30 adjacent the rear end
thereof, said shaft being preferably provided
at its outer end with a suitable handle here-
in shown as a wheel 91. The shaft 90 con-
stitutes a primary driving shaft. By mov-
ing the shaft 90 longitudinally by means of
the hand wheel 91, the clutch member 88
may be engaged with or disengaged from
the clutch member 86, and when disengaged
may be withdrawn from the socket 85,
thereby permitting the turret to turn, the

. socket 85 protecting said clutch member .86

i}

against accidental Injury when said’ turret
is so turned.. : . .

The shaft 90 has a splined connection
with a pinion 93 (Figs. 3 and 13) which
meshes with a gear 94 journaled on a stud

95 supported by the gear casing 92, said

55

gear 94 having a pinion portion 96 which
meshes with a spur gear 97 on the hub of
a beveled gear 98 rotatably mounted on ..
stud shaft 99 secured, as by a bolt 100, in
the gear casing 92. The 'gear 98 meshes
with two oppositely disposed beveled. gears
101 loosely mounted on a shaft 102 suitably
journaled in the casing 92 and carrying at
its end the truck propelling sprocket 45 (see
also Fig. 1). said gears 101 may be alter-

natively clutched to the shaft 102, to cause.

the truck to be propelled in either direc-
tion, by means of friction clutches, idesig-
nated as a whole by the numeral 103" (Fig.

" 13), each comprising a shell 104 having a

80

65

hub upon which the corresponding gear 101
is rotatably mounted, a series of friction
disks 105. alternate disks being in notched
engagement with the shell 104, and the re-
maining disks being in notched engagement
with a sleeve 106 keyed or otherwise secured

the shaft 87 of the motor . ne
The clutch member 86 .is ghell 104 for rotation therewith.

intermediate the rings 110 is an annulus 111

connected by

to the shaft 102, the outermost disk engag-
ing an abutment ring 107 in threaded, and
consequently adjustable, engagement with
the sleeve 106 The innermost disk 105 of
each clutch 108 is engaged by a clutch con-
trolling ring 108 which, when_moved; to-
ward the abutment ring 107, will cause’ the

disks 105 to be pressed into engagement with -

one another, thereby rendering the clutch
operative, as will be familiar to those skilled
in the art. luach of the rings 108 is con-

nected, by means of one or_more pins or

rods 109 J)assing through openings in the
corresponding shell. 104 and gear 101, with
a ring 110 loosely mounted on the hub of

said gear 101, said pins 109 serving to con-

70
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nect each gear 101 with the corresponding -

Located

which, by movement in one direction or wie
other,” will engage one or the other of the
rings 110, thereby rendering the correspond-
ing clutch 103 operative to connect its gear
101 with the shaft 102. Said annulus is
provided with trunnions 112 which are en-
gaged by a clutch fork 113 (see Fig. 3)
operable by means of a shaft 114 journaled
in the gear casing 92 and-having at its.outer
end an-operating handle 115. The collars
107 permit an independent -adjustment of
the clutches 103, thereby making it possible
conveniently to provide for a meutral posi-
tion'of the clutch controlling mechanism in
which the lever 115 is substantially in align-
ment with the length of the truck, as shown
in Fig. 2.
The motor »
opposite the clutch member 86 with a bev-

eled pinion 116 (Fig. 9) which meshes with
_a beveled gear 117 on a shaft 118 suitably

journaled in the body 54. Fast on the shatt

118 is a ‘pinion 119 which meshes with a
gear 120 (see also Fig. 11) having a hub

keyed or otherwise secured to a shaft 121
journaled at one end in a suitable cover 122
(which, together with a’ suitably formed
portion of the body 54, constitutes a gear
casing), and at its opposite end in the end
of a hollow shaft 123 journaled in bearings
124 (see Fig. 12) supported by the body 54.
Loosely mounted on the hub of the gear 120

“is a sprocket 125 which drives the cutter

chain 59, said sprocket being adapted to be
clutched to the gear 120. for rotation there-
with by means of clutch pins 126 carried
by a ring or annulus 127 connected by links
128 with arms 129 secured to a shaft 130
journaled in a bracket 131 secured to the
gear cover 122, said shaft 130 having an
arm 132 to which is connected a slide rod

shaft 87 is provided at its end.

85

90

100

105

‘110

or clutch shifter 133 having a handle 134 -

(see-also Fig. 2), whereby the actuation of .

the feed chain 59 may be controlled.
The shaft 123 is provided with an arm
185 (Figs. 2, 11, and 12) to which the cutter
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bar 58 is secured, said arm and cutter bar
being slightly offset to bring the latter sub-
stantially into alignment with the sprocket
125. '

For moving the cutting mechanism longi-
tudinally in the ways 53, and also for swing-
ing the cufter bar 58 about its axis, flmd
pressure (preferably hydraulic) mechanism
1s employed, said mechanism comprising the
reservoir 542, above referred to, and which
contains a suitable liquid, preferably oil, a
hydraulic. motor for moving the cutting
mechanism in its ways, a hydraulic motor
for swinging the cutter bar about its pivot,
pressure mechanism, herein shown as a
pump, for drawing liquid from the reser-

"voir 54* and dehvering the same under

pressure to said motors, and suitable conduit
and valve devices for distributing and con-

‘trolling the supply of pressure to sald mo-

 tors.

30

35
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‘The pressure pump, as shown most clearly
in Figs. 9 and 11, comprices a pump cylinder
136 having an inlet valve 137 controlling
communication between said cylinder and
the tank or reservoir 54%, and an outlet valve
138 controlling an outlet passage 139 having
a spring loaded relief valve 140 adapted to

discharge liquid from said outlet passage

into the tank or reservoir 54* when the pres-
sure in said passage becomes excessive. Co-
operating with the pump cylinder 136 is a
solid piston or plunger 141 extending through
a stuling box 146 and carried by a crosshead
142 guided in ways 143 formed on the cyl-
inder 136 and connected by a pitman 144
with a crank pin 145 carried by the end of
the shaft 121, whereby said piston is recipro-
cated in said cylinder to draw liquid from
the tank 54* and force the same into the dis-
charge passage 1389.

Referring particularly to Figs. 6 and 10,

the motor for swinging the cutter bar upon
its axis comprises a cylinder 147 suitably
supported by a portion of the body 54, and
within which is & piston 148 to which is con-
nected at its forward side a piston rod 149
pivoted at its opposite end to a_block 150
slidably mounted in the forked end of an arm
151 fived to the shaft 123, whereby recipro-
cation of the piston 148 in the cylinder 147
causes angular movement of said shaft 123,
and consequent swinging movement of the
cutter bar carried theveby, forward move-
ment of said piston causing said cutter bar
to be swung upwardly and rearward move-
ment thereof causing said bar to be swung
downwardly. Communicating through a
pipe union 152’ with the discharge passage
139 of the pump, is a pipe 152 having two
cut-off valves 158 and 154 and communicat-
ing at its opposite end with the tank or ves-
ervoir b4e,  Comumunieating with the pipe
152 between the pump and the first valve 153,
is o pipe 155 leading to the forward end of

1,685,780

the cylinder 147. Leading from the pipe
155 and communicating at its opposite end
with the tank or reservoir 54®, is a pipe 156
having two cut-off valves 157 and 158, said
pipe having a branch 159 leading therefrom
between said valves and communicating with
the rear end of the cylinder 147. ;
The cross sectional area of the piston rod
149 is preferably less than one-half of the
cross sectional area of the piston 148, so that,
while the pressure area at the forward side
of said piston is less than the pressure area
at the rear side of said piston, it is greater
than the cross sectional area of the piston
rod. It will be observed that when the valve
158 is open and the valve 157 is closed, the
pipes 155 and 156 constitute conduit means
connecting the opposite ends of the cylinder
147 and communicating also with the source
of pressure, or pump. At this time, both
sides of the piston 148 will be subjected to
equal pressure, but inasmuch as the area of
the rear side of the piston is greater than
that of the forward side thereof, the total
pressures will be unbalanced, causing the pis-
ton to move forwardly. During this for-
ward movement,; the liquid in the forward
end of the cylinder will be forced through
the pipes 155 and 156 into the rear end there-
of, so that the liquid supplied by the pump
will be onlg sufficient to compensate for the
difference between the two piston pressure
areas. In other words, the volume of liquid
required to cause the piston 148 to travel
forwardly a given distance will be equal to
that dictance multiplied by the cross sec-
tional area of the piston rod 149. If the
valve 158 be closed and the valve 157 opened,
liquid will be forced by the pump into the
forward end only of the cylinder 147, the
liquid in the rear end of said cylinder being
discharged or exhausted therefrom through
the pipes 159 and 156 into the tank or reser-
voir 54®. At this time, the amount of liquid
supplied by the pump will correspond to the
pressure area at the forward side of the pis-
ton 148, that is to say, the volume of liquid
required to cause the piston to travel rear-
wardly a given distance, will be equal to that
distance multiplied by the pressure area at
the forward side of the piston. From the
foregoing it will be seen that, the supply of
liquid delivered by the pump being constant,
the ratio of the speed of forward travel of
the piston to the speed of rearward travel
thereof will be equak to the ratio of the for-
ward piston pressure arvea to the cross sec-
tional arvea of the piston rod 149. As above
stated, the forward pressure area of the pis-
ton 148 is greater than the cross sectional
arca of the piston rod 149, so that the for-
ward movement of said piston will be at
greater speed than the rearywird movement
thereof, thus providing for urelatively rapid
upward swinging movement of the cutter bar
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and a relétively- slow. downward swinging

movement thereof.

By closing both of the valves 157 and 158,

the liquid in the rear end of the cylinder 147
will be trapped therein, while the forward
end of said cylinder will be subjected to the

. pump pressure applied through the pipe 155.

10

Inasmuch ag at this time the piston 148 can-
not, on account of the trapped liquid, move

rearwardly under the influence of the pres-

sure applied to the forward side thereof,
said piston will be held stationary, thereby

holding the cutter bar with considerable

rigidity in any angular position into which
it may have been swung. At this time, the

excess liquid delivered under pressure by the.

" pump to the outlet passage 139 will be dis-

20
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40
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" charged therefrom through the loaded relief

valve 140 into the tank or reservoir 54%, the
loading of said relief valve determining the

'press,_ure or force with which said cutter bar

1s held in adjusted position.

As an auxiliary means for holding said
cutter bar against angular movement, as
when the pump is idle during times when
the machine is not in operation, or when re-

pairs are being made, the shaft 123 is pro- -

vided with a brake drum 160 (see Figs. 1

‘and 2) with which cooperates a brake band

161 adapted to be tightened about said drum

by means of a hand nut 162 on a threaded
rod 163 pivoted to the body 54. The brake

161 may also be employed to supplement the
action of the hydraulic motor in holding the

cutter bar against swinging movement,:

should such additional holding means be at
any time necessary or desirable.

. Referring to Figs. 5 to 8, the motor for
moving the cutting mechanism longitudi-
nally in the ways 53 comprises a hydraulic
cylinder .164 which, for convenience, com-
prises a prism of square cross sectional form
and having a cylindrical bore. The cylin-
der 164 is located in a recess in the under

5 side of the body 54, and is bolted or other-

wise ‘secured thereto, Operating in the

cylinder 164 is a piston 165 having a piston
-rod 166 to which is secured a crosshead 167
~ having a dove-tailed projection 186

guided
in undercut ways 187 ion the turret. The

- crosshead 167 carries a pair of cylinders 168

60

arranged parallel to the cylinder 164 and
longitudinally movable in guides 169 carried
by said cylinder 164. Working in the cylin-
ders 168. are pistons 170 having piston rods
171 guided in the crosshead 167 and con-
nected at their ends by a crosshead 172 hav-
ing a stem 173 swiveled in a block 174 having
trunnions 175 journaled in brackets 176 car-
ried by the cross bar 72. By the foregoing,
it ‘will be seen that rearward movement of
the pistons 165 and 170 in the cylinders 164
and 168 will cause forward movement of the
body 54 in the ways 53, while movement of
said pistons in the opposite.direction in their

_tespective cylinders will cause rearward

movement of said body. :
Leading from the pipe 155 is a branch

pipe 177 communicating with the rear end -

of the cylinder 164, while leading from the
pipe 152 between the valves 153 and 154, is a
pipe 178 communicating with, the forward:
end of said cylinder. The piston rod 166 is

“formed with two concentric passages 179

and 180, the former communicating with
the cylinder 164 in advance of the piston 165,
and the latter communicating with said
cylinder in rear of said piston. The passage
179 communicates with a chamber 181 in the
crosshead 167, which chamber communicates,

pipes 183 leading to the forward ends of the
cylinders 168. The passage 180 communi-

cates with a chamber 184 in the crosshead-

167, said chamber communicating, in turn,

through passages 185 in said crosshead, with’

the rear ends of the cylinders 168. ;
By these connections, it will be seen, the
forward ends of all three cylinders are in
communication with one another, as are also
the rearward. ends thereof, so that fluid pres-
sure in either end of any cylinder will be

70
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through passages 182 in said crosshead, with .
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communicated to the corresponding ends of -

the other cylinders. It will also be seen that
the connections above described between the
cylinders 164 and 168 ands the pump, on the
one hand, and between said cylinders and the
tank or reservoir 542, on the other, are sub-
stantially similar to the corresponding con-
nections, above described, to and from the
cylinder 147. Tt will therefore be under-
stood that, by closing the valve 154 and
opening the valve 153, the cylinders 164 and
168 will be caused to move forwardly with

"respect to their respective pistons, that by

closing the valve 153 and opening the valve
154 said cylinders will be caused to move
rearwardly with respect to said pistons, and
that by closing both valves 153 and 154 said
cylinders will be held immovable with re-
spect to their respective pistons. The cross

95
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sectional areas of the piston rods 166 and

171, however, are substantially equal to one-

half of the cross sectional areas of their re- -

spective pistons, so that the smaller pressure
area at the rear of each piston is substantiai-
ly equal to the cross sectional area of the cor-
responding piston rod. The speed of travel
of the cylinders 164 and 168 relative to their
gistons will therefore be the same in both

irections, rather than more rapid in one
direction than in the other, as in the case of
the piston 148 and cylinder 147, the differ-

ence in speed in the latter case being, as

above explained, due to the difference be-
tween the cross sectional area of the piston
rod and the smaller pressure area of the
piston. o

In Figs. 17 to 23 is illustrated the opera-
tion of the machine in entry cutting, that is
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to say, in cutting kerfs in substantially the
vertical plane of the center line of the ma-
chine. In Fig. 22 the machine is illustrated
as in condition for transportation about the
mine, the turret being in its normal afgular

position with the ways 53 extending longi-

tudinally of the machine, the clutch shifter
133 being in a position to disconnect the cut-
ter chain sprocket 125 from the gear 120, the
valves 153, 154, 157, and 158 being closed to
retain the cutting mechanism in its rearmost
position and the cutter bar in a horizontal
position, the clutch 86, 88 and one of-the
clutches 103 being in engagement to connect
the truck propelling mechanism with the
motor 55, and the jacks being in horizontal
position in their brackets 66. Having ar-
rived at the end of an entry which is to be
further driven, the clutch controlling lever
115 is moved into neutral position to stop
the travel of the truck, the jacks are turned
into an inclined position, as shown in Fig.
17, and the lower and upper ends thereof ad-
justed to engage firmly the bottom and roof
of the mine, respectively, thereby rigidly
bracing the ways 53 against movement in
any direction, and the clutch shifter 133 op-
erated to start the cutter chain. The valve
158 is then opened (the valve 157 remaining
closed) to cause the cutter bar 58 to be
swung upwardly into the position shown in
Fig. 18, this upward movement being an idle
one and being, as above explained, relatively
rapid. The valve 158 is then closed, thereby
rigidly retaining the cutter bar in this posi-
tion. The valve 153 is then opened (the
valve 154 remaining closed) to cause a for-
ward movement of the cutting mechanism,
thereby causing the cutter bar to enter the
face to produce the sumping cut, as shown
in Fig. 19. The valve 153 is then closed,
causing the cutting mechanism to be rigidly
held in its forward position, and -the valve
157 opened, causing the piston 148 to move
slowly backwardly and the cutter bar to be
swung downwardly from the position shown
in Fig. 19 into that shown in Fig. 20, there-
by making a vertical cut. The valve 157
being again closed to cause the cutter bar to
be rigidly held in its last position, the valve
154 1s opened, causing the feeding mecha-
nism to move rearwardly into the position

- shown in Figs. 21 and 23 and causing the

[{t]

cutter bar to complete the cut.

It will be seen that, by virtue of the ar-
rangement above described, whereby the cut-
ter bar is permitted to move in a vertical
plane between the ways 53, said ways may
be extended as close as desirable to thel face

to be cut, thereby supporting and guiding .

the cutting mechanism 1n close proximity to
said face, while permitting a movement of
the parts into the position shown in Fig. 21,
as is necessary to complete a relatively deep
cut with a long cutter bar. '
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In Figs. 24 and 25 is illustrated the opera-
tion of the machine in cutting vertical kerfs
in a face substantially parallel to the track
upon which the machine travels, as in open-
ing a room neck or a cross entry. - For this
purpose the turret is turned about its pivot
in one direction or the other, depending
upon the face to be cut, into an angular po-
sition substantially 90°.from its normal po-
sition, the operation of the machine being
otherwise substantially identical with that
above described in connection with entry
cutting. , : ‘

It will, of course, be understood that the
turret may be turned into any desired angu-
lar position in accordance with the require-
ments of the work. '

While T have in this application specifi-’

cally described- one form which my inven-
tion may assume in practice, it will be un-
derstood that this form of the same is shown
for purposes of illustration and that the in-
vention may be modified and embodied in
other forms without departing from its
spirit or the scope of the appended claims.

What T claim as new and desire to secure
by Letters Patent is:

1. In 2 mining machine, a pair of parallel
ways, cutting mechanism movable longitudi-
nally in said ways during cutting operation,
said cutting mechanism including a motor, a
cutter bar having cutting elements and bodily
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movable during cutting in a position where- -

in it extends between said ways and also ad-
justable to cut a kerf above said ways, said
cutting elements being arranged to cut'a kerf
to admit the bar, and means deriving power
from said motor for transmitting power
from one end thereof to swing said bar and
actuate said cutting elements.

2. In a mining machine, a pair of parallel
ways and cutting mechanism including a
motor movable longitudinally in said ways
during operation thereof, said cutting mech-
anism including a cutting element carrying
cutter bar movable between said ways and
operative to cut a kerf partially above and
partially below the plane of said ways, said
cutting elements being arranged to cut a
kerf to admit the bar and said motor having
at one end thereof a power transmitting ele-
ment transmitting power to effect longitudi-
nal movement of said cutting mechainsm and
actuation of said cutting elements.

3. In a mining machine, a pair of parallel.

ways and cutting mechanisnr movable longi-

tudinally in said ways said cutting mecha-

nism including a motor and a pivoted cutter
bar the latter having cutting elements and
mounted to swing to ecut that portion of
the plane which passes through said pair of
ways that lies between said ways, said cut-
ting elements being arranged to cut a kerf
to. admit the bar, and.means operable by
said motor for transmitting power from one
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end thereof to swing said bar and to actuate
said cutting elemento.
4. In a mining machine, a pair of parallel

" ways, and cuttm(r mechanism movable lon-

10

20

01tud1nally in said ways, said cutting mech-
anism- including a_motor. and a cutter bar
provided with orbitaily moving cutting ele-
ments and pivoted to permit the swinging of
a-portion thereof through between said ways
and operative to cut a kerf either above or
below the plane of said ways, said cutting

“elements being arranged to cut a kerf to ad-

mit the bar md sald motor having at one
end thereof a power transmitting “element

transmitting power to effect . Ionmtudmal-
novement of said cutting mechamcm, swing-
ing of said bar and orbital movement; of said.

cuttmcr elements.

5 Ina mining machine, a pair of parallel
ways, and cuttlng mechaniem movable in said
ways, said cutting mechanism comprising. a

motor, a cutter bar and a cutter chain car--

ried by said bar and actuated by said motor,
said cytter bar being mounted to permit a
portion thereof to- be swung between said
ways whereby the orbit of said chain may

- lie in a plane between said ways and par-

3t

5o

tially on one side and partially on the other.
of a plane passing through said pair of

ways, said chain being auanged to cut a
kerf to admit the chain and bar and means

-operable by said motor for transmitting
power from one end thereof to swing. smdv

bar and actuate said cutting elements,
6. In a mining appaxatus, a pair of ways,

cutting mechanism movable longitudinally

~along Said ways, said cutting mechanism 1n-
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cludlng a motor and a plvoted cutter bar, the

latter having cutting elements and carrying

cutting means and haw ing adjacent the frec
end thereof a pivot: about which said cutting
means moves, said .cutter bar being ad'lpted
to swing between s said ways between positions
in which said pivot is above and below the
plane of said ways and said cutting elements
being arranged to cut a kerf to admit said
bar, and means operable by said motor for
transmitting power from one end thereof to
swing said bar and to actuate said cutting
elomentf
. In a mining machme, a pair of parallel
w d\'b disposed in a substantially horizontal
plane. and cutting mechanism movable lon-
gitudinally in s(ud ways, said cutting mech-
anism mcludmg a motor and a. cutter bar
having orbitally ‘moving cutting elements
and movable between said ways in a vertical
plane and operative to cut above said ways,
said cutting elements being arranged to cut
a kerf to admit said bar and said motor
having at one end thereof a power trans-
m]ttm(r element transmitting power to effect
Ionmtudmal movement of said cutting mech-
anism and actuation of said cutting elements.
8. In a mining machine -a pair of par-

zontal plane, and cutting mechanism mov-

able-longitudinally in said ways, said cutting”

mechanism including a motor and a pivoted
cutting element carrying cutter bar mounted
to swing in a vertical plane to cut the por-
tion of the plane lying between said ways,

said motor having at one end thereot a power
transmitting element transmitting power to
effect lonmtudma] movement of said cutting
mechamsm and swinging of said bar and
said cutting element carrying bar being ar-

ranged- to ‘cut o kerf into which it is ad-

missible:

9. In a mining app‘uatus, a portable base
a pair of parallel ways carried thereby and
a mining machine movable upon said ways
and. h‘lVan‘ a plane kerf-cutting mechanism
movable between said ways with the plane
thereof making an angle with the plane pass-
ing through said ways ‘md adapted to .cut
a kerf above said ways in which said kerf-
cutting mechanism is admissible, said min-
ing machine comprising a motor having at
one end thereof a power transmitting ele-
ment effecting cutting operation of said kerf

cutting mechanism and to effect Jongitudinal

movement of sald machine in said ways.

10. In a mining apparatuv
base, a pair of pflrallel ways carried there-
by and projecting beyond the base, and a
mining ‘machine ‘movable along said ways
and having a cutting mechanism operatlve
to eut a I\erf in which said mechanism: is
admissible, in a vertical plane lying between
said ways and eitlier 'above or below the.
plane passing through said ways, said ma-
chine comprising a motor having at one end
thereof a’ power transmitting element pro-
viding power to effect bar 1d]ustment and
]onoitudinal feed of said machine along said
ways. :

11. In a mining apparatus, a portable
base, a_pair of parallel ways carried there-
by, and a mining machine havmo- a cutting
méchanism a porhon of which is swmgable
through between said ways and adapted to
cut a kerf above and below said ways into
which kerf the said cutting mechanism is
admissible, said machine comprising a mo-
tor having at one end thereof a power trans-
mitting element providing power to_ eflect
bar swing-and longitudinal feed of said ma-
chine along said ways.

12. In a mining apparatus a portable
base, a_pair of parallel.ways carried there-
by, and a mining machine having a swing-
ing cutter bar and movable along on top of

said ways, said machine being opmahvo to
move said bar in a p(mtmn intermediate
said ways and to cut a kerf into which said
bar is admissible, in a plane at an angle to.
the plane of said ways and extending on op-

_posite sides- thereof, said machine compris-

ing a motor having a power transmitting ele-

-'7',
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allel ways disposed in a subs tantlally hori- "
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ment .at one end thereof operative to trans-
mit power to effect the functioning recited.

13. In a mining machine, a pair of pro-
jecting parallel ways, supporting means for

‘the projecting portions of said ways- for

maintaining them in fixed angular relation
to the face to be cut, a cutting mechanism
supported on said ways and .including a
plane cutter bar havin% circulating cutting
elements and a motor for causing said ele-
ments to traverse an orbit about said bar,
said elements being arranged to cut a kerf
to admit said bar, and means for effecting
movement of said cutting mechanism bodily
longitudinally of said ways with said cutter
bar in position to cut a kerf in a plane which
makes an angle with the plane which passes
through said pair of ways and whose inter-
section with the latter plane is parallel to
said ways and lies between the latter, said
motor having a power shaft from one end of
which power is transmitted to cause the
traversing of said cutting elements of their
orbit and the bodily longitudinal movement
of said cutting mechanism.

14. In a mining machine, a pair of pro-
jecting parallel ways, supporting means for
the projecting portions of said ways. for
maintaining them in fixed angular relation
to the face to be cut, a cutting mechanism
supported on said ways and including a
plane cutter bar having circulating cutting
elements and a motor for causing said ele-
ments to traverse an orbit about said bar,
said elements being arranged to cut a kerf
to admit said bar, and means for effecting
movement of said cutting mechanism bodily
longitudinally of said ways and for moving
said cutter bar to cut a kerf in a plane which
makes an angle with the plane which passes
through said pair of ways and whose inter-
section with the latter plane is parallel to
said ways and lies between the latter, said
motor having a power shaft from one end of
which power is transmitted to cause the trav-
ersing of said cutting elements of their orbit
and the bodily longitudinal movement of
said cutting mechanism. ]

15. In 2 mining machine, & pair of pro-
jecting parallel ways, supporting means for
the projecting portions of said ways for
maintaining them in fixed angular relation

" to the face to be cut and spaced above the

mine bottom, cutting mechanism supported
in said ways and movable longitudinally
therein and swingable therebetween, said cut-
ting mechanism including a cutter bar pro-
vided with circulating cutting elements ar-
ranged to cut a kerf to admit the bar and a
motor for driving said cutting elements and
moving said bar to positions in which its
median longitudinal line makes different an-
gles with its projection perpendicularly on
the portion 0%) the plane of the ways lyin

between said ways, means for holding sai

1,685,780

bar in said adjusted positions, and means for
moving said cutting mechanism bodily lon-
oitudinally of said ways in opposite direc-
tions while the bar is held in such adjusted
positions. : ’

16. In a mining machine, a truck, a pair
of parallel horizontal ways carried thereby
and normally projecting therefrom in par-
allelism with the longitudinal axis of the
truck, a plane pivoted cutter bar having u
mounting slidable in the ways and adjust-
able about its pivot to positions in which its
free end lies respectively above and below
a given horizontal plane, said bar being so
pivoted that its plane intersects the plane
of said ways along a ling parallel to and in-
termediate said ways, and self-contained
power means including a single motor for
adjusting said bar to a position with its free
end at one side of a given horizontal plane,
maintaining it therein and moving the same
bodily along said ways into the face to be
cut, swinging said bar to move its free end
to the opposite side of said given horizontal
plane while its pivot remains stationary and
moving ‘said bar bodily rearwardly along
said ways in the position last mentioned.

17. In a mining machine, a truck, a pair
of parallel horizontal ways carried thereby
and normally projecting therefrom in par-
allelism with the longitudinal axis of the
truck, a pivoted plane cutter bar having a
mounting movable along the ways and ad-
justable about its pivot to positions in which
its free end lies respectively above and be-
low a horizontal plane including the pivot
of the cutter bar, said cutter bar being =o
pivoted that its plane intersects the planc
of said ways along a line parallel to and in-
termediate said ways, and self-contained
power means including a single motor for
adjusting said bar to a position with its free
end at one side of said horizontal plane,
maintaining it therein and moving the same
bodily along said ways into the face to be
cut. swinging said bar to move its free end
to the opposite side of said given horizontal
plane while its pivot remains stationary and
moving said bar bodily rearwardly along
said ways in the position last mentioned.

18. In a mining apparatus, a track sup-
ported truck, a pair of parallel guideways
having portions projecting therefrom, sup-
porting means movable in said gnideways,
cutter mechanisin thereon comprising a piv-
otally mounted cutter bar having an orbit-

ally moving chain adapted to cut a kerf for.

said bar in a face when said bar is presented
edgewise thereto, into which kerf the bar is
admissible, the plane of; the orbit of said
chain intersecting the plane of said guide-
ways in a line parallel to and intermediate
said guideways, and self-contained power
operated means for moving said bar bodily
rectilinearly of the guideways, about its
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pivot in the same plane, and‘reversely recti-

linearly of the guideways to. insert a par-

allel edged kerf in a face in front of the
ends of the guideways. o

19. In a niining apparatus, supporting
means adapted for propulsion about a mine,
parallel guideways having portions project-

'Ing therefrom, cutter mechanism movable

along said guideways comprising a pivotally
mounted cutter bar operating between .said

- ways having a chain adapted to cut a kerf

for said bar in a face when said bar is pre-
sented edgewise thereto, into which kerf the
bar is admissible, and self-contained power
operated means for moving said bar bodily
rectilinearly relative to the guideways, about
its pivot in the same plane, and reversely rec-
tilinearly to insert a parallel-edged kerf in
a face in front of the guideways, of which
kerf the edges are respectively on opposite
sides of the plane of said guideways and to
the plane of which kerf the guideways are
parallel and at opposite sides thereof.

adapted for transportation about a mine,

parallel guideways mounted on said sup--

port and having portions projecting there-
from adapted to have one end thereof moved

.into close proximity to the face to be cut,

and cutting mechanism including supporting

~ means movable in said guideways and a piv-
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oted cutter bar, and self-contained power

-means for swinging said cutter bar through

a sector between the lines of the guideways,
portions of said sector lying on opposite
sides of a plane passing through said guide-
ways. | N : . :

21. In a mining machine, in combination,
a support, a turret mounted to turn on said
support and having a pair of parallel guide-
ways projecting  therefrom, and cuttin
mechanism movable longitudinally in sai

‘ways, said cutting mechanism including a

cuttinig element carrying cutter bar arranged
to cut a kerf into-which it is admissible and

movable through a path which|cuts the por--

tion of a plane passing through said ways
which lies between the ways and 'a motor
having at one end thereof a power transmit-

‘ting element transmitting power to actuate

said cutting elements and to effect longitudi-
nal movement, of said cutting mechanism in
said ways. . ,

22. In a mining apparatus, a portable base,
a turntable on said base, a pair of parallel
ways carried thereby and-having portions
projecting therefrom, and-a mining machine
novable along. said ways and having a cut-
ting mechanism movable between said pro-
jecting portions and adapted to cut a kerf
above sald ways into which said cutting
mechanism is admissible, said cutting mech-

anism comprising a motor having at one

end thereof a power transmission connection
transmitting power to effect operation of

=

said cutting mechanism and movement
of along said ways. ,

23. In a mining machine, in combinatio
a support, a turret mounted to turn on sai
support and having a pair of parallel ways,
and cutting mechanism movable longitudi-
nally in said ways, said cutting mechanism
including a pivoted cutter bar mounted to
swing in a path cutting the plane between
the ways in that portion thereof included
between the ways, and a motor having at
one end thereof a power transmitting ele-

ment supplying power to swing said bar and’

there-
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move said cutting mechanism longitudinally -

in said ways.

~24. In a mining machine, in combination,
a support, a turret mounted to turn about
a vertical axis on said support and having a
pair of parallel ways disposed in a substan-
tially horizontal plane, and cutting mech-

‘anism movable longitudinally in said ways,

said cutting mechanism including a cutting

said ways in a vertical plane and operatiye
to cut above said ways and to enter the kerf
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] ', element carrying cutter bar movable between - -
20. In a mining apparatus, a support

90

cut and a motor having at one end thereof -

a power transmitting element transmitting
power to actuate said cutting elements and
to effect longitudinal movement of said cut-
ting mechanism in said ways. .

- 25. In a mining machine, in combination,
a portable base, a turret mounted to turn on
said support and provided with ways, the
width of said base being substantially the
same as that of said ways, and cutting mech-
anism longitudinally movable in said ways
and including a plane cutter bar operative
to cut along the entire edge thereof and to
enter the kerf cut and swinging in a plane

"making dn angle with the plane of said ways,

the edge of said angle lying between the
ways, and a motor having at one end there-

100

105

of a power transmitting element supplying

power to swing said bar and move said cut-
ting mechanisim longitudinally in said ways.
26. In a mining machine, in combination,
a support, a turret mounted to turn on said
support and provided with open ended ways
mounted. in- the same plane, and a cuttin,
mechanism' longitudinally movable in sai
ways and including a pivoted cutter bar
adapted to be swung across the plane of said

- ways and provided with cutting elements ar-
ranged to cut a kerf to admit the bar, said -
-cutting mechanism also including a motor

having a power shaft provided at one end
with a power transmitting connection sup-
plying power to swing said bar and to effect
longitudinal feed of said cutting elements,
said bar in certain positions of said cutting

‘mechanisih lying between the open ends of

said ways. .

-27. In a mining machine, in combination,
a support, a turret mounted to turn on said
support and provided with projecting open
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ended ways mounted in substantially-the
same plane as said turret, and a cutting
mechanism including a pivoted cutter bar
movable across the plane of said ways dur-
ing the cutting operation, and provided with

“cutting elements arranged to cut a kerf to

admit the bar, said cutting mechanism also
including a motor having a power shaft pro-
vided at one end with a power transmitting
connection supplying power to swing said
bar and to effect longitudinal feed of said
cutting elements.

28. In a mining machine, a truck, a piv-
otally connected frame thereon normaily dis-
posed longitudinally thereof and movable
into a transverse position thereon, said frame
including a plurality of longitudinally ex-
tending guides, and cutting mechanism dis-
posed longitudinally of said frame and in-
cluding a pivoted cutter bar movable be-
tween said guides and provided with cutting
elements arranged to cut a kerf to admit the
bar, said cutting mechanism also including
a motor having a power shaft provided at
one end with a power transmitting connec-
tion supplying power to swing said bar and
to effect longitudinal feed of said cutting
elements. _

29. In a mining machine, a truck, & piv-
otally connected frame thereon normally dis-
posed longitudinally thereof and movable
into a transverse position thereon, said frame
including a plurality of longitudinally ex-
tending guides, and cutting mechanism dis-

posed longitudinally of said frame and

adapted to swing between said guides and to
enter the kerf formed thereby during cut-
ting, said cutting mechanism comprising an
actuating motor having a power shaft effect-
ing cutting operation of said cutting mech-
anism and also longitudinal movement and
swinging of the latter.

30. In a mining machine, a truck, a piv-
otally connected frame thercon normally
disposed longitudinally thereof and movable
into a transverse position thereon, said frame
including a plurality of longitudinally ex-

tendinf, horizontal guides, cutting mecha-
nism disposed longitudinally of said frame

and including a pivoted cutter bar movable
thereon relative to said truck and adapted
to swing between said guides and to enter
the kerf formed during cutting, and a motor
movable longitudinally along said frame
with said cutter bar and having at one end
thereof a power transmitting element trans-
mitting power to effect feed of said motor
and bar and swing of said bar.

31. In a mining machine, a truck, a piv-
otally connected guide frame thereon nor-
mally disposed longitudinally thereof and
movable into a transverse position thereon,
said frame comprising horizontally spaced
longitudinally extending guide members,

‘and cutting mechanism disposed longitudi-

1,635,780

nally of said frame and comprising a plane
kerf cutter movable longitudinally of sdid
guide frame and -pivotally mounted “for

swinging movement between  said guide’

members and operative to cut a kerf into
which said cutter is admissible, and a motor
movable longitudinally along said frame
with said cutter bar and having at one end

‘thereof a power transmitting element trans-

mitting power to effect feed of said motor
and bar and swing of said bar. -

32. In s mining machine, in combination,

a support, a turret mounted to turn on said .

support, cutting -mechanism reciprocable
bodily upon said turret. and including a
motor and an elongated cutting element car-
rying cutter bar pivoted to swing in a ver-
tical plane and operative to cut a kerf into
which the bar is admissible when it is moved
edgewise into the face, said motor having
at one end thereof a power connection trans-
mitting power to effect such reciprocation

of said cutting mechanism and to swing

said bar, and means for angularly position-
ing said turret and locking the same, said

bar lying substantially midway between the-

sides of said turret.

33. In a mining machine, in combination,
a support, a turret mounted to turn on said
support, cutting mechanism including a ver-
tically swinging cutter bar carried by said
turret and provided with cutting elements
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arranged to cut a kerf to admit the bar,

locking bolts on said support, and stops on
said turret cooperating with said bolts, said
bolts being adapted to serve as abutments
to stop movements of said turret as the lat-
ter is turned to transport position.

34. In a mining machine, in combination,
a support, a turret mounted to turn on said
support, cutting mechanism carried by said
turret including a cutter bar, said mecha-
nism being operable to make a shearing cut
into which the major portion of the bar is
admissible, bolts on said support, and stops
on said turret adapted to cooperate with
said bolts, said bolts when extended being

respectively engageable by said stops as the.

turret is turned in opposite directions and
stopping the latter when the desired position
is reached. -

35. In a mining machine, the combination
with a truck and means for propelling the
same, including a primary driving shaft on
said truck and fléxible driving connections
driven thereby, of a turret mounted to turn
on said truck, cutting mechanism carried
by said turret, said cutting mechanism in-
cinding a motor and a vertically swinging
cutter bar provided with cutting devices ar-
ranged to cut a kerf to admit said bar,
and means for operatively -connecting said
motor and the primary driving shaft of said

tiuck propelling means when said turret is

in one angular position only.
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36. In a mining machine, the combination

with a truck and means for propelling the
same, including a primary driving shaft on
said truck and flexible driving connections
driven thereby, of a turret mounted to turn

.on said truck, cutting mechanism carried by

said turret, said cutting mechanism including
a motor and a verfically swinging cutter
bar provided with cutting dévices arranged
to cut a kerf to admit said bar, means for
operatively connecting said motor and the

primary driving shaft of said truck pro-.

pelling means when said turret is in one

" angular position, said means being discon-
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nected at all other times, and means for an-
gularly positioning said turret and locking
the same. o SRR '

. 37. In a mining machine, the combination
with a truck and means for. propelling the
same, of a turret mounted to turn on said
truck and provided -with ways, cutting
mechanism including. 2 motor carried by

said turret and movable in opposite direc-.
tions in said ways during cutting, a clutch

member operatively connected with said
motor, and a clutch member operatively con-
nected with said truck propelling means
‘whereby said motor and truck propelling

~ means may be operatively connected when

said turret is in one angular position.
38. In a mining machine, the combination
with a truck and means for propelling the

same, of a turret mounted tp turn on said’
truck, cutting mechanism including a motor-

carried by said turret, a clutch for-opera-
tively connecting said motor and truck pro-
pelling means when said turret is in one

member carried by said citting mechanism
and_a cooperating member, and a universal

- joint connecting said last named clutch
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member with said propelling means.

39. In a mining machine, the, combination
with a truck and means for propelling the
same, of a turret mounted to turn on said
truck and “provided with ways, cutting
mechanism carried by said turret and mov-
able in said ways, means for reciprocating
said cutting mechanism in said! ways dur-
ing the operation of said cutting mechanism,
said cutting mechanism including a swing-
ing cutter bar and a motor, a socket carried
by said cutting mechanism, and  means in-
cluding a clutch member within said socket
for operatively connecting said motor and
truck propelling means when said turret is
in one angular: position. . ’

40. In a mining machine, the combination
with a truck and means for propelling the
same, of a turret mounted to turn on said

truck, cutting mechanism carried by. said

turret, said cutting mechanism including a
vertically swinging cutter bar and a motor,
a socket carried by said cutting mechanism,
a clutch member within said socket oper-

1L

atively connected with said motor, and a

clutch member operatively connected with
said truck propelling means and movable

into and out of said socket, whereby said
-1motor -and truck propelling means may be

operatively connected when said turret is:in
one angular position. . :

41. In a mining machine, the combination
with a pivoted cutter bar having orbitally
moying cutting elements, said bar being

swingable to cut with its full length a hori-.

zontal plane passing through its pivot, of
fluid pressure actuating means for exerting
a constant swinging force on said cutter bar

‘including means movable in opposite direc-

tions by the direct action of fluid pressure

thereon to swing the same in opposite di-

rections in the plane of said orbit and giving

‘a different speed in each direction auto-

matically during cutting operation,
42. In a mining machine, the combination

-with a movable cutter bar provided with cut-

ting elements operative when the bar is pre-
sented in one direction upon engagement
with the coal to cut a kerf and clear the
cuttings from said kerf, of mechanhism co-
operating with said cutter bar and adapted
to impart to the same a predetermined rela-
tively slow movement in such direction and
on mere reversal a predetermined relatively
quick movement in the opposite direction,
said mechanism comprising a rectilinearly
reciprocable bar moving force transmitting
element and means for differentially apply-
ing power to said element in its opposite di-
rections of reciprocatory movement respec-

1S tively.
- angular position, said clutch including a .

43. In a mining machine, the combination
with a pivotally movable cutter bar provid-
ed with cutting élements operative when the
bar-is swung in one divection upon engage-
ment-with the coal to cut a kerf and clear the
cuttings  from said kerf, of mechanism

adapted - to swing said bar at a predeter-

mined relatively slow rate in such direction
and on mere reversal to swing it in the op-
posite direction at a predetermined relative-
ly quick rate. said mechanism comprising a
rectilinearly reciprocable bar swinging force
transmitting element and means for differ-
entially applying power to said element
in its opposite directions of reciprocatory
movement respectively. :
-44, In a mining machine, the combination
with a movable cutter bar provided with
cutting elements operative when the bar is
presented in one direction upon engagement
with the coal fo cut a kerf and clear the cut-
tings from said kerf, of mechanism cooperat-
ing with said cutter bar and adapted to im-
part to the same a predetermined relatively
slow movement in such direction and a pre-
determined relatively quick movement in
the opposite direction, said means including
a fluid pressure motor for moving said bar,

70

75

80

90

96

100 .

105

110

115

120

125

130



10

15

20

1

and means for supplying motive fluid to said
motor, said motor and fluid supplying means
cooperating through different pressure areas
in the motor to give said cutter bar such pre-
determined relatively slow and quick move-
ments. ‘

45. In a mining machine, the combination
with a pivotally movable cutter bar provid-
ed with cutting elements operative when the
bar is swung in one direction upon engage-
ment with the coal to cut a kerf and ‘clear
the cuttings from said kerf, of mechanism
adapted to swing said bar at a predeter-
mined relatively slow rate in such direction
and to swing it in the opposite direction at
a predetermined relatively quick rate, said
means including a fluid pressure motor for
swinging said bar, and means for supply-
ing motive fluid to said motor, said motor
and fluid supplying means cooperating

“through different pressure areas in the
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‘motor to give said cutter bar such prede-

termined relatively slow and quick swing-
ing movements. :

46. In x mining machine, the combination
with a turret mounted pivotally movable cut-
ter bar, of a fluid pressure motor for actuat-
ing said cutter bar, and self-contained means
carried by said turret for supplying motive
fluid to said motor, said motor and fluid sup-
plying means being constructed to give said
cutter bar a relatively quick movement in
one direction and a relatively slow move-
ment in the opposite direction under the
action of fluid pressure.

47. The combination with a mining ma-
chine having a movable cutter bar, of a cut-
ter bar actuating means comprising a cylin-
der, a piston therein having opposite rela-
tively small and large pressure areas, conduit
means connecting the opposite ends of said
cylinder, and controlling means for supply-
ing liquid under pressure at a uniform rate
of flow through szid conduit means to act
on both of said pressure areas, or for ad-
mitting liquid under pressure to said small

pressure area only, while exhausting liquid -

from said large pressure area.

48. In a mining machine, the combination
with a movable cutter bar, of a fluid pressure
motor for swinging said cutter bar at one
speed in one direction and at a different
speed in another direction, said motor com-
prising a cylinder and a piston therein hav-
Ing opposite relatively small and large pres-
sure areas, conduit means connecting the op-

* posite ends of said cylinder, and controlling
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means for supplying fluid pressure through
said conduit means at a uniform rate to act
on both of said pressure areas, or for admit-
ting fluid ‘pressure to said small pressure
arex only, while exhausting fluid pressure
from said large pressure area.

49. In a mining machine, the combination-

with a movable cutter bar, of a hydraulic

1,685,780

motor for actuating said cutter bar, said
motor comprising a cylinder and a piston
therein having opposite relatively small and
large pressure areas, conduit means connect-
ing the opposite ends of said cylinder, a
liquid reservoir, x pump for drawing liquid
from said reservoir and supplying the same
to said' motor at a uniform rate, and con-
trolling means for placing said conduit
means in communication with said pump, or
for placing said small pressure area oaly
in communication with said pump, while
placing said large pressure ares in cominuni-
cation with said reservoir.

50. The combination with a mining ma-

.chine having a turret mounted cutter bar, of

a cutter bar actuating means comprising a
hydraulic motor having a cylinder and a

70

80

piston therein, said piston having opposite .

relatively smatl and large pressure areas,
conduit means connecting the -opposite ends
of said cylinder, a liquid reservoir carried by
the turret, a pump for drawing liquid from

said reservoir and supplying the same to said

motor, and controlling means for placing
said conduit means in communication with
said pump. ' '

51. In a mining machine, the combination
with a movable cutter bar, of a fluid pres-
sure motor for actuating said cutter bar,
said motor comprising a cylinder smd a pis-
ton therein having opposite relatively small
and large pressure areas, the former being

more than one half of the latter, conduit-

means connecting the opposite ends of said
cylinder, and controlling means for supply-
ing fluid pressure through szid conduit
means at a constant rate to act on both of

said pressure areas, or for admitting fluid

pressure to said small pressure area only,
while exhausting fluid pressure. from’ said
large pressure area.

52. In a mining machine, the combination
with a movable cutter bar, of a fluid pres-
sure motor for positively actuating said cut-
ter bar in either of two opposite movements,
said motor comprising a cylinder and a pis-
ton therein having a piston rod secured there-
to at one side, thereby providing said piston
with opposite relatively small and large pres-
sure areas, conduit mieans connecting the
opposite ends of said cylinder, and control-
ling means for supplying fluid pressure
through said conduit means at a constant
rate to act on both of said pressure areas.
or for admitting fluid pressure to said small
pressure area only, while exhausting fluid
pressure from said large pressure area.

53. In a mining machine, the combination
with a movable cutter bar, of a fluid pres-
sure motor for actuating said cutter bar,
said motor comprising a cylinder and a
piston therein having a piston rod secured
thereto at one side, thereby providing said
piston with opposite relatively small and
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large pressute ateas, the cross sectional area

of said piston rod being less than one half
shat of the piston, conduit means connect-
ing the opposite ends of said cylinder, and

controlling means for supplying fluid pres--

sure at a constant rate through said con-
duit means to act on both of said pressure
areas or for admitting fluid pressure to said

‘small pressure area only while exhausting

fluid pressure from said large pressure area.

54. In a mining machine, the combination
with a movable cutter bar having cutting de-
vices thereon and means for operating said
cutter bar, of a hydraulic motor for actu-
ating said cutter bar, said motor comprising
a cylinder and a piston. therein, a liquid
reservoir, a pump driven by said first men-
tioned means having a loaded relief valve
communicating with said reservoir, and con-
trolling means for said motor adapted to
trap liquid in said cylinder at one side of

said piston while placing the portion of said

cylinder at the opposite side of said piston
in communication with said pump..

55. In a mining machine, the combination
with cutting mechanism including a movable

~cutter bar, of fluid pressure actuated means
for moving said cutting mechanism toward-

and from the work and comprising overlap-
ping staggered-cylinders and pistons.

56. In a mining machine, the combination
with cutting mechanism including a movable
cutter bar, of a hydraulic motor for moving
said cutting mechanism toward and from the

work, a hydraulic motor for actuating said -
cutter bar, a liquid tank into which both of
-said hydraulic motors exhaust, a pump for

drawing liquid from said tank and supply-
ing the same to both of said motors, and
valve devices .for independently controlling
said motors, all of said mechanism being

mounted on a single bed and movable as a

whole by said first mentioned motor.

57. The combination with a mining ap-
paratus comprising a truck, a turret mounted
on said truck, and provided with ways, a
mining machine on said ways, and a cutter
bar carried by said machine and mowvable
relatively thereto, of & mining machine actu-
ating means comprising a; hydraulic motor
having relatively movable members, one of
which is connected to the turret and another
to said mining machine, and a cutter bar
actnating means comprising - a hydraulic
motor carried by said turret. .

58. The combination with a mining ap-

" paratus comprising a truck, a turret movably

60

mounted on said truck, and provided with
ways, a mining machine on said ways, and
a cutter bar carried by said mining machine

and movable relatively thereto, of a mining,

machine actuating means comprising a
hydraulic motor having’ relatively movable
members, one of which is.¢onnected to the
turret and another to-said mining machine,

18

a’ cutter bar actuating means comprising a
hydraulic motor carried by said turret, a
liquid tank carried by said turret, and a
pump also carried by said turret for draw-
ing liquid from said tank and supplying the
same to both of said motors. .
59. The combination with a mining ap-
paratus comprising a truck, a turret movably
mounted on said track, and provided with
ways, a mining machine on said ways, and
a cutter bar carried by said mining machine

“and movable relatively thereto, of a mining

machine actuating means comprising a
hydraulic motor having relatively movable

members, one of which is connected to the
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turret and another to said truck, a cutter bar .

actuating means comprising a hydraulic

motor carried by said turret, a liquid tank -

carried by said turret, a pump also carried
by said turret for drawing liquid from said
tank and supplying the same to both of said
motors and valve devices for independently
wontrolling said motors.

60. In a mining machine, the combination
with cutting mechanism, of a fluid pressure

motor for moving said cutting mechanism
toward and from the work, said motor in-

cluding a cylinder and a piston therein hav-
ing opposite relatively small and large pres-
sure areas, the former being approximately
one half of the latter, conduit means con-
necting the opposite ends of said cylinder,
and controlling means for supplying fluid
pressure through said:conduit means at a
constant rate to act on both of said pressure
areas, or for admitting fluid pressure to said
small pressure area only, while exhausting
fluid pressure from said large pressure area.
- 61. In a mining machine, the combination
with cutting mechanism, of a hydraulic
pressure motor for moving said cutting
mechanism toward and from the work, said
motor including a cylinder and a piston
therein having a piston rod secured thereto
at one side, thereby providing said piston
with opposite relatively small and large
pressure areas, conduit means connecting the
opposite ends of said cylinder, and control-
ling means for supplying liquid through said
conduit means at a uniform rate to act on
both of said pressure areas, or for admitting
liquid to said small pressure area only, while
connecting said large pressure area to ex-
haust. . v :

62. In a mining machine, the combination
with cutting mechanism, of a hydraulic pres-
sure motor for moving said cutting mecha-
nism toward and from the work, said motor
including a cylinder and a piston therein
having a piston rod secured thereto at one
side, thereby providing said piston with op-
posite relatively small and large pressure

areas, the cross sectional area of said piston’

rod being approximately one half that of
said piston, conduit means connecting the
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opposite ends of said cylinder, and control-
ling means for supplying liquid under pres-
sure through said conduit means at a con-
stant rate to act on both of said pressure
areas, or for admitting liquid under pressure
to said small pressure area only while con-
necting said large pressure area to exhaust.

63. In a mining machine, the combination
with cutting mechanism, of a series hy-
draulic motor for moving said cutting mech-
anism rectilinearly longitudinally toward
and from the work and including relatively
movable elements, and controlling means for
said motor including means operable at will
for holding the elements thereof in rigid re-
lation to each other.

64. In a mining machine, the combination
with cutting mechanism, of feeding means
therefor operative to effect positive forward
and reverse feed thereof and comprising a
¥1ura1ity of motors arranged so that their

eeding effect, in terms of distance, is cumu-
lative, and one receiving its motive fluid
from the cylinder of another.

65. In a mining machine, the combination
with cutting mechanism, of feeding means
therefor operative to effect positive torward
and reverse feed thereof and comprising a
plurality of motors arranged so that their

90 feeding effect, in terms of distance, is cumu-

45

lative, and controlling means for said mo-
tors operative to control the fluid supply
to both of them simultaneously to cause op-
eration thereof or to lock them against move-
ment,

66. In a mining machine, the combina-
tion with cutting mechanism, of feeding
means therefor operative to effect positive
forward and reverse feed thereof and com-
prising a plurality of motors arranged so
that their feeding effect, in terms of dis-
tance, is cumulative and one receiving its
operating fluid supply through the other,
and a single controlling means for said plu-
rality of motors.

67. In a mining machine, the combination
with cutting mechanism, of feeding means
therefor comprising a plurality of motors
having cylinders and pistons arranged so
that their feeding effect, in terms of dis-
tance, is cumulative, and fluid supply means
for said motors, the cylinder of one of said
motors communicating with a cylinder of
another thereof by passages formed through
the piston of one of said motors.

68. In & mining machine, the combination
with cutting mechanism and driving means
therefor, of a hydraulic motor for moving
said cutting mechanism toward and from
the work, said motor comprising a cylinder
and a piston therein, means for supplying
actuating fluid thereto comprising a liquid
reservoir, a pump driven by said driving
means and having a loaded relief valve com-
municating with said reservoir, and control-

1,885,780

ling means for said motor adapted to trap
liquid in said cylinder at one side of said
piston while placing the portion of said cyl-
inder at the opposite side of said piston in
communication with said pump.

69. In a mining machine, the combination
with cutting mechanism including a pivoted
cutter bar, of means for swinging said cutter
bar on its pivot, a hyraulic motor for moving
said cutting mechanism toward and from
the work, said motor comprising a cylinder

and a piston therein, and controlling means

for said motor necessitating trapping liquid
in said cylinder at one side of said piston
while admitting liquid pressure to said cyl-
inder at the opposite side of said piston.

70. In & mining machine, the combination
with a support and cutting mechanism mov-
ably mounted on said support, of means for
moving said cutting mechanism comprising
a fluid pressure cylinder, a piston therein, a
piston rod connected to said piston, a second
tiuid pressure cylinder carried by said pis-
ton rod, and a piston in said second cyl-
inder.

71. In a mining machine, the combination
with a support and cutting mechanism mov-
ably mounted on said support, of means for
moving said cutting mechanism positively
in opposite directions comprising a series of
motors having one end of one of said motors
attached to said support, an end of one of
said motors attached to said cutting mecha-
nism and connections therebetween compris-
ing a parallel non-coaxial piston and cylin-
der.

72. In a mining machine, the combination
with a support and cutting mechanism mov-
ably mounted on said support, of means for
moving said cutting mechanism 'in opposite
directions comprising a fluid pressure cylin-
der, a piston therein, a piston rod connected
to said piston, a pair of fluid pressure cylin-
ders carried by said piston rod and longi-
tudinally movable on said first named eyvlin-
der, pistons in said last named cylinders, and
piston rods connected to said last named
pistons.

73. In a mining machine, the comhination
with a support and cutting mechanism mov-
ably mounted on said -support, of motor
niechanism interposed between said cutting
mechanism and support for moving the for-
mer in opposite directions on the latter, said
motor mechanism comprising ‘a fluid pressure
cylinder, a piston therein, a piston rod con-
nected to said piston, a crosshead.earried by
said piston rod, a pair of fluid pressure
cylinders carried by said crosshead and
longitudinally movable oh said first named.
cylinder, pistons in said last named cyhn-

- ders, piston rods connected to said last

named pistons, and a crosshead connecting
said last named piston rods. ‘
74. In a mining machine, the combination
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with a support provided with ways, and cut-
ting mechanism movable in said ways toward
and from the work, of motor mechanism in-
terposed. between said" cutting mechanism
and support for moving said mechanism in
said ways, said motor mechanism compris-
ing a fluid pressure cylinder, a piston there-

in, a piston rod connected to said piston, a

10

‘crosshead carried by said piston rod and

guided on said support; a pair of fluid pres-

-sure cylinders carried by said crosshead and

guided for longitudinal movement on said
first named cylinder, pistons in said last
named cylinders, piston rods connected to
said last named pistons, and a crosshead con-
necting said last named piston rods.

75. In a mining machine, the combination

. with a support and cutting mechanism mov-
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‘ably mounted cn said support, of means for

moving said cutting mechanism comprising
a cylinder, a piston therein, a piston rod con-
nected to said piston, a second cylinder car-
ried by said piston rod, a piston in said sec-
ond cylinder, a liquid reservoir, a pump, a

5 pipe leading from said pump to said reser-

voir, two valves in said pipe, a second pipe
leading from said first named pipe between
said valves to one end of said first named
cylinder, a third pipe leading from said first

named pipe between said pump and valves to -

the opposite end of said first named cylin-
der, and conduit means connecting- each end
of said first named cylinder with the corre-
sponding end of said second cylinder.

76. In o mining machine, the combination
with a support and cutting mechanism mov-
ably mounted on said support, of means for
moving said cutting mechanism comprising
a fluid pressure cylinder, a piston therein, a
piston rod connected to said piston, a second:
fluid pressure cylinder, and a piston in said
second cylinder, said piston rod having pas-

sages each communiecating with one end of

said- first named cylinder and with the cor-
responding end of said second cylinder.

77. In a mining machine, the combination
with a truck having guideways supported at
one end thereof and fixed theveto against ro-
tation on a horizontal axis, and ecutting
mechanism movably mounted on said guide-
ways, of a jack pivoted intermediate its ends
to said guideways at a point spaced from
said truck, said jack being extensible in
either or both directions from its pivot.

78. In a mining machine, the combination
with a truck having guideways supported-at
one end thereof and fixed theretc against
rotation on ‘a horizontal axis, and cutting
mechanisin movably mounted on said guide-
ways, of a jack pivoted intermediate its ends

to said guideways at a point spaced from

said truck, the portions of said jack at op-
posite sides of its pivot being independently
adjustable. S ,

79. In 2 mining machine, the combination
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with a support having a pair of parallel ways
disposed in a substantially horizontal plane,
and cutting mechanism movable longitudi-
nally in said ways, said cutting mechanism
including a cutter bar movable in a vertical
plane between said ways, of a jack pivoted

mtermediate its ends to said ways, said jack’

being extensible in either or both directions
from its pivot. . c

80. In a mining machine, the combination
with a truck having guideways supported

rotation on a horizontal axis, and cutting
mechanism movably mounted on said guide-
ways, of a pair of jacks pivoted intermediate
their ends to said guideways at points spaced
from said truck, each of said jacks being ex-

tensible in either or both directions from its

pivot. .

‘81. In a mining machine, the combination
with -a truck and means for propelling the
same, of cutting mechanism including a ver-
tically swinging cutter bar and a motor,
said cutting mechanism being mounted for

longitudinal movement on said truck, means:

for operatively connecting said motor and
truck propelling means when said mecha-
nism is in one longitudinal position, and
means for automatically locking said mech-
anism in said position. ’ ‘

82. In a mining machine, the combination
with a swinging cutter bar, of a motor and
means operated thereby for effecting swing-
ing movements of said cutter bar, and sep-

arate means frictionally engageable with a.

portion of said first mentioned means for
holding said cutter bar against movement.
© 83. In a mining machine, the combination
with a swinging cutter bar movable bodily
rectilinearly during cutting in a path wit

which it makes an angle, of a. band brake.

for holding said cutter bar against move-
ment during such movement.

84. In a mining machine, the combination
with a swinging cutter bar, of a hydraulic
motor for moving said cutter bar, control-

ling means for said motor adapted to retain
the same in stationary position, and a band

brake for holding said cutter bar against
movement.

85. In & mining machine, the combination
with a plane pivoted cutter bar having
orbitally moving cutting elements and
swingable to cut a horizontal plane passing
through its pivot, a plurality of fluid pres-
sure actuated cylinder and piston devices
for moving said cutter bar in the plane of
said orbit during the operation of said cut-
ter bar, the movement effected by one of said

~mnesns being bodily and that effected by that

of another angular.
86. In a mining machine, & cutter- har
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provided with a series of cutting elements -

circulating in a plane orbit abeut its periph-
ery, said bar being swingable in a vertical
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plane through a horizontal position, a sup-
port on which said bar is pivoted for swing-
ing movement in the plane of said orbit, and
means for swinging said bar in said plane
and moving said bar bedily in said plane
including a pair of fluid pressure motors
and means for placing fluid under pressure
and supplying it to said motors.

87. In a mining machine, a cutter har
provided with a series of cutting elements
circulating in a vertical plane in a plane
orbit about its periphery, a support on
which said bar is pivoted for swinging
movement in the plane -of said orbit, and
means for swinging said bar in said plane
through a horizontal position and moving
said bar bodily in said plane- including a
pair of fluid pressure motors carried on said
support and movable therewith during
bodily movement of said bar and means for
placing fluid under pressure and supplying
it to said motors dlso carried on said sup-
port.

88..In a 'mining machine, an elongated
plane cutter bar provided with a series of
cutling elements circulating in a plane orbit
about its periphery, a support carrying said
bar and on which said bar is pivoted, a
second support providing guideways along
which said first mentioned support is slid-
able during cutting, and fluid pressure gen-
eralting and operated power means carried
wholly on said first mentioned support for
swinging the bar in the plane of said orbit
and for moving said support and bar on
said guides.

89. In a mining machine, the combination
with a support and cutting mechanism mov-
ably mounted on said support, of means for
moving said cutting mechanism in opposite
directions comprising a fluid pressure cyl-
inder, a piston therein, a piston rod con-
nected to said piston, a pair of fluid pres-
sure cylinders carried by said piston rod
and longitudinally movable on said first
named cylinder, pistons in said last named
cylinders, and piston rods connected to suid
last named pistons.

90. In a mining machine, the combination
with a support and eutting mechanism mov-
ably mounted on said support, of motor
mechanism interposed between. said cutting
mechanism and support for moving the
foriner in opposite ‘directions on the Tntter,
said motor mechanism comprising a fluid
pressure cylindér, a piston therein, a piston
rod connected to said piston, a crosshead
carried by said "piston rod, a pair of fluid
pressure cylinders carried by said crosshead
and longitudinally movable on said first,.
named cylinder, pistons in said last named
cylinders, piston rods connected. to said last
named pistons, and a crosshead connecting
said last named piston rods.

91. In a kerf cutting mechanism, a motor
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having a horizontally disposed armature
shaft extending longitudinally of said kerf
cutting mechanism, a driving pinion on the
forward end of said armature shaft, cutting
mechanism pivotable on an axis in a verti-
cal transverse plane in advance of the driv-
ing pinion, an actuating element for said

cutting mechanism rotatable on an axis lying .

in the same straight line with the axis of
pivotal movement of said cutting mecha-
nism, a gear coaxial with said element, driv-
ing connections between said gear and pinion,
a shaft supporting said gear, and means for
swinging said cutting mechanism actuated
by power from said last mentioned shatt in-
cluding a lever arm in fixed angular rela-
tion to said cutting mechanism and means
for applying a swinging force -thereto in-
cluding a member having a pivotal connec-
tion with said arm and means for applying a
moving force to said member. -

92. In a kerf cutting mechanism, a motor
having a horizontally disposed armature
shaft extending longitudinally of said kerf
culting mechanism, a driving pinion on the
forward end of said armature shaft, cutting

mechanism pivotable on an axis in a verti-

cal transverse plane in advance of the driv-
ing pinion, an actating element for said

. cutting mechanism rotatable on an axis ly-

ing in the same straight line with the axis
of pivotal movement of said cuttitng mecha-
nism, a gear coaxial with said element, driv-
ing connections between said gear and pin-
ion, a shaft supporting said gear, and means
for swinging said cutting mechanism actu-
ated by power from said last mentioned
shaft including an element reciprocable in
a path parallel to the axis of the armature
shaft and moving continuously in one direc-
tion in its path during swing in one direc-
tion and continuously in the opposite direc-
tion in its path during swing in the opypiosite
direction. : '

93. In a vertical kerf cutting mechanism,
a. motor having a horizontally disposed ar-
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mature shaft extending longitudinally of

said kerf cutting mechanism, a driving pin-
ion on the, forward end of said armature
shaft, eutting mechanism pivotable on an
axis in a vertical transverse plane in advance
of the driving pinion, an actuating element
for said cutting mechanism rotatable on an
axis lying in the same straight line with
the axis of pivotal movement of said cutting
mechanism, a gear coaxial with said ele-

ment, driving connections between said gear.

and pinion, a shaft supporting said gear,
and means for swinging said entting mecha-
nism actnated by power from said last men-
tioned shaft including an element movable
continuously in one direction in a rectilinear
path to effect swing of said cutting mecha-
nism in one direction.

94. In a vertical kerf cutting mecha-
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nism, a motor having a horizontally dis-
posed armature shaft extending longitudi-
nally of the kerf cutting mechanism, a driv-
ing pinion on the forward end of the arma-
ture shaft, a cutter bar having a circulat-
ing cutter chain thereon pivotable on a trans-
versely extending horizontal axis in advance
of the driving pinion, a cutter chain driving
sprocket rotatable on an axis lying in the
same straight line with the axis of pivotal
movement of said bar, a gear coaxial with
said sprocket and constituting driving means
therefor, intermediate driving connections
between said gear and pinion, a shaft sup-

porting said gear, and means for swinging

said bar upon -its pivotal axis actuated by
power from said last mentioned shaft and
mcluding a power connection with said shaft
at one end of the latter. ’
95. In a vertical kerf cutting mechanism,
o motor having a horizontally disposed ar-

mature shaft extending longitudinally of

the kerf cutting mechanism, a driving pin-
ion on the forward end of the armature
shaft, a cutter bar having a circulating cut-
ter chain thereon pivotable on a trans-
versely extending horizontal axis in advance
of the driving pinion, a cutter chain driving
sprocket rotatable on an axis lying in the
same straight line with the axis of pivotal
movement of said bar, a gear coaxial with
said sprocket, driving connections between
said gear and pinion, a shaft supporting said
gear, and means for swinging said bar upon
its pivotal axis actuated by power from said
last mentioned shaft including a lever arm

in fixed angular relation to said cutting .

mechanism and means for applying a swing-
ing force thereto including an element mov-
able continuously in one direction in a rec-
tilinear path to effect swing of said bar in
one direction. o

96. In a vertical kerf cutting mechanism,
a motor having a horizontally disposed ar-
mature shaft extending longitudinally of
the kerf cutting mechanism, a driving pin-
ion on the forward end of the armature
shaft, a cutter bar having a circulating cut-
ter chain thereon pivotable on a transversely
extending horizontal axis in advance of
the driving pinion, a cutter’ chain driving
sprocket rotatable on an axis lying in the
same straight line with the axis of pivotal
movement of said bar, a gear coaxial with
said sprocket, driving connections hetween
said gear and pinion, a shaft supporting

said gear, and means for swinging said bar

upon its pivotal axis actuated by power
from said last mentioned shaft including an
clement reciprocable in a path parallel to the
axis of the armature shaft and moving con-
tinnously in one direction in its path dur-
ing complete swing in one direction.
97. In a vertical kerf cutting mechanism,
a motor having a horizontally disposed ar-

mature shaft extending longitudinally of
the kerf cutting mechanism, a driving pin-
ion on the forward end of the armature
shaft, a cutter bar having a circulating cut-
ter chain thereon pivotable on a transverse-
ly extending horizontal axis in advance of
the driving pinion, a cutter chain driving
sprocket rotatable on an axis lying in the
same straight line with the axis of pivotal
movement of said bar, a gear coaxial with
said sprocket and constituting driving
means therefor, intermediate driving con-
nections between said gear and pinion, a
shaft supporting said gear, means includin

a clutch controlling the driving "of sai

sprocket by said gear, and means for swing-
ing said bar upon its pivotal axis actuated

by power from said last mentioned shaft .

having a power connection with the latter
at one end thereof.

98. In a vertical kerf cutting mechanism,

a motor having a horizontally disposed ar-
mature shaft extending longitudinall)ly of the
kerf cutting mechanism, a driving pinion on
the forward end of the armature shaft, a
cutter bar having a circulating cutter chain
thereon pivotable on a transversely extend-
ing horizontal axis in advance of the driv-
ing pinion, a cutter chain driving sprocket
rotatable on an axis lying in the same
straight line with the axis of pivotal move-
ment of said bar, a gear coaxial with said
sprocket, driving connections between said
gear and pinion, a shaft supporting said
gear, means including a clutch controlling
the driving of said sprocket by said gear,
and means for swinging said bar upon its
Tivotal axis actuated by power from said
ist mentioned shaft including a lever arm
n fixed angular relation to said cutter bar
and means for applying a swinging force
thereto including a member reciprocable sub-
stantially in the plane of swing of said lever
arm.

99. In a vertical kerf cutting mechanism,

,a motor having a horizontally disposed ar-

mature shaft extending longitudinally of the
kerf cutting mechanism, a driving pinion on
the forward end of the armature shaft, a
cutter bar having a circulating cutter chain
thereon pivotable on a transversely extend-
ing horizontal axis in advance of the driv-
ing pinion, a cutter chain driving sprocket
rotatable on an axis lying in the same
straight line with the axis of pivotal move-
ment of said bar, a gear coaxial with said
sprocket, driving connections between said
gear and pinion, a shaft supporting said
gear, means including a clutch controlling
the driving of said sprocket by said gear,
and means for swinging said bar upon its
ivotal axis actuated by power from said
ast mentioned shaft including an element
reciprocable in a path parallel to the axis
of the armature shaft.

17

10

75

80

85

90 .

95

100

105

110

115

125



15

24

2%

a0

38

40

50

65

60

18

100. In a mining apparatus, a motor hav-
ing a horizontally disposed power shaft,
truck having running gear supporting said
motor, driving connections between one end
of said power shaft and said running gear
for transmitting rotation directly thereto, a
driving pinion at the other end of said
power shaft, pivotally mounted cutting
mechanism, and actuating means for said
cutting mechanism and swinging means for
said cutting mechanism both driven from
said driving pinion.

101. In a mining apparatus, a motor hav-
ing a horizontally disposed power shaft, a
truck having running gear supporting said
motor, driving connectlons between one end
of said power shaft and said running gear
for transmitting power to the latter to cause
the same to effect truck propulsion, a driv-
ing pinion at the other end of said power
shaft, a cutter bar having a cireulating cut-
ter chain thereon pivotable on a transversely
extending horizontal axis in advance of the
driving pinion,. a cutter chain driving
sprocket rotatable on an axis lying in the
same straight line with the axis of pivotal
movement of said bar, a gear coaxial with
said sprocket, driving connections between
said gear and pinion, a shaft supporting said
gear, and means for swinging said bar upon
its pivotal axis actuated by power from
said last mentioned shaft.

102. In a mining apparatus, a motor hav-
ing a horizontally disposed power shaft,
a truck having running gear supporting said
motor, driving connections for said running
gear between one end of said power shaft
and said running gear, a driving pinion at
the other end of said power shaft, a cutter
bar having a circiilating cutter chain there-
on pivotable on a transversely extending
horizontal axis in advance of the driving
pinion, a cutter chain driving sprocket ro-
tatable on an axis lying in the same straight
line with the axis of pivotal movement of
said bar, a gear coaxial with said sprocket,
driving connections between said gear and
pinion, a shaft supporting said gear, and
means for swinging said bar upon its pivotal
axis actuated by power from said last men-
tioned shaft including a lever arm in fixed
angular relation to said cutter bar and means
for applying a swinging force thereto in-
cluding an element reciprocable substantial-
ly in the plane of swing of said arm.

1038. In a mining apparatus, a motor hav-
ing a horizontally disposed power shaft, a
truck having running. gear supporting said
motor, driving connections between one end
of said power shaft and said running gear,
a driving pinion at the other end of said
power shaft, a cutter bar having a circulat-
ing cutter chain thereon pivotable on a
transversely extending horizontal axis in ad-
vance of the driving pinion. a cutter chain
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driving sprocket rotatable on an axis lying
in the same straight line with the axis of
pivotal movement of said bar, a gear coaxial
with said sprocket, driving connections be-
tween said gear-and pinion, a shaft support-
ing said gear, and means for swinging said
bar upon its pivotal axis actuated ﬁy power
from said last mentioned shaft including an
element reciprocable in a path parallel to
the axis of the power shaft and substantially
in the plane of swing of said arm.’

104. In a mining apparatus, a motor hav-

ing a horizontally disposed power shaft, a
truck having running gear supporting said
motor, driving connections between one end
of said power shaft and said running gear,
a driving pinion at the other end of said
power shaft, a cutter bar having a circulat-
ing cutter chain thereon pivotable on a
transversely extending horizontal axis in ad-
vance of the driving pinion, a cutter chain
driving sprocket rotatable on an axis lying
in the same straight line with the axis of
pivotal movement of said bar, a gear coaxial
with said sprocket, driving connections be-
tween said gear and pinion, a shaft support-
ing said gear, means including a clutch con-
trolling the driving of said sprocket by said
gear, and means for swinging said bar upon
its pivotal axis actuated by power from said
last mentioned shaft and having a power
connection with one end of the latter.

105. In a mining apparatus, a motor hav-
ing a horizontally disposed power shaft, a
truck having running gear supporting saicd
motor, driving connections between one end
of said power shaft and said running gear,
a driving pinion at the other end of said
power shaft, a cutter bar having acirculat-
ing cutter chain thereon pivotable on a
transversely extending horizontal axis in ad-
vance of the driving pinion, a cutter chain
driving sprocket rotatable on an axis lying
in the same straight line with the axis of
pivotal movement of said bar, a gear coaxial
with said sprocket, driving connections be-
tween said gear and pinion, a shaft support-

ing said gear, means including a cluteh con-

trolling the driving of said sprocket by said
cear, and means for swinging said bar upon
its pivotal axis actuated by power from said
last mentioned shaft including a lever arm
in fixed angular relation to said cutting
mechanism and means for applying a swing-
g force theretg-including an element for
transmitting force directly to said lever arm
and movable bodily on movement of said
arm.

106. In a mining apparatus, 2 motor hav-
ing a horizontally disposed power shaft, a
truck having running gear supporting said
motor, driving connections between one end
of said power shaft and said running gear,

a driving pinion at the other end of said

power shaft, a cutter bar having a circulat-
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ing cutter chain thereon pivotable on a
transversely extending axis in advance of
the driving pinion, a cutter chain driving

sprocket rotatable on an axis lying in the
same straight line with the axis of pivotal

movement of said bar, a gear coaxial with
said sprocket, driving: connections between

said gear and pinion, a shaft supporting said -

gear, means including a clutch controlling
the driving of said sprocket by said gear,
and means for swinging said bar upon its
pivotal axis actuated by power from said
last mentioned shaft including an element
reciprocable in a path parallel to the axis
of the power shaft. '

107. In a mining apparatus, a motor hav-
ing a horizontaily disposed power shaft ex-
tending longitudinally of the kerf cutting

mechanism, a truck having running gear

supporting said motor, driving connections
between one .end of said power shaft and
said running gear, a driving pinion at the
other end of said- power shaft, pivotally
mounted cutting mechanism, and actuating
means for said cutting mechanism and
swinging means for said cutting mechanism
both driven from said driving pinion.

108. In a mining apparatus, a motor hav-
ing a horizontally disposed power shaft ex-
tending longitudinally of the kerf cutting
mechanism, a_ truck having running gear
supporting said motor, driving connections
between one end of said power shaft and
said running gear, a driving pinion at the
other end lof said power shaft, a cutter bar
having a circulating cutter chain thereon
pivotable on a transversely extending hori-
zontal axis in advance of the driving pinion,

a cutter chain driving sprocket rotatable on-

an axis lying in the same straight line with
the axis of pivotal movement of said bar, a
gear coaxial with said sprocket, driving con-
nections between said gear and pinion, a
shaft supporting said gear, and means for
swinging said bar upon its pivotal axis ac-
tuated by power from said last mentioned
shaft.: ' :

109. In a mining apparatus, a motor hav-
ing a horizontally disposed power shaft ex-
tending longitudinally of the kerf cutting
mechanism, a truck having running gear
supporting said motor, driving connections
between one end of said power shaft and
said running gear, a driving pinion at the
other end of said power shaft, a cutter bar
having a circulating cutter chain thereon
pivotable on a transversely extending hori-
zontal axis.in advance of the driving pin-
ion, a cutter chain driving sprocket rotat-

able on an axis lying in the same straight -

line with the axis of pivotal movement of
said bar, a.gear coaxial with said sprocket,
driving connections. between said gear and
pinion, a shaft supporting said gear, and
means for swinging said bar upon its piv-

19

otal axis actuated by power from said last
mentioned shaft including a lever arm in
fixed angular relation to said cutter bar
and means for applying a swinging force

thereto including a member bodily movable, 7

as said arm swings, and pivotally -connected
with the latter. ‘

110. In a mining apparatus, a motor hav-
ing a horizontally disposed power shaft ex-
tending longitudimally of -the kerf cutting

-mechanism, a truck having running gear

supporting said motor, driving connections
Letween one end of said power shaft and
satd running gear, a driving pinion at the
other end of said power shaft, a cutter bar
having a circulating cutter chain thereon
pivotable on a transversely extending hori-
zontal axis in advance of the driving pinion,
a- cutter chain driving sprocket: rotatable
on an axis lying in the same straight line
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with the axis of pivotal movement of said

bar, a gear coaxial with said sprocket, driv-

ing connections between said gear and pin-
ion, a shaft supporting said gear, and means
for swinging said bar upon its pivotal axis
actuated by power from said last mentioned
shaft including an element reciprocable in
a path parallel to the axis of the power
shaft and movable throughout swing of said
bar in one direction in one direction only to
make a complete cut.

111. In a mining apparatus, a motor hav-
ing a horizontally disposed power shaft ex-
tending longitudinally of the kerf cutting
mechanism, a truck having running gear
supporting said motor, driving connections
between one ‘end of said power shaft and
said running gear, a driving pinion at the
other’'end of said power shaft, a cutter bar
having a circulating cutter chain thereon
pivotable on a transversely extending hori-
zontal axis in advance of the driving pin-
ion, a cutter chain driving sprocket rotat-
able on an axis lying in the same straight
line with the axis of pivotal movement of
said bar, a gear coaxial with said sprocket,
driving connections between said gear and
pinion, a shaft supporting said gear, means

Including a clutch controlling the driving
-of said sprocket by said gear, and means

for swinging said bar upon its pivotal axis
aﬁtli'ated by power from said last mentioned
shaft,

112. In a mining apparatus, a motor hav-
ing a horizontally disposed power shaft ex-
tending longitudinally of the kerf cutting
mechanism, a triick having running gear sup-
porting said motor, driving connections be-
tween one end of said power shaft and said
running gear, a driving pinion at the other
end of said power shaft, a cutter bar having
a circulating cutter chain thereon pivotable
on a transversely extending horizontal axis
in advance of the driving pinion, a cutter
chain driving sprocket rotatable on an axis
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lying in the same straight line with the axis
of pivotal movement of said bar, a gear
coaxial with said sprocket, driving connec-
tions between said gear and pinion, a shaft
supporting said gear, means including a
clutch controlling the driving of said
sprocket by said gear, and means for swing-
ing said bar upon its pivotal axis actuated
by power from said last. mentioned shaft
including a lever arm in fixed angular rela-
tion to said cutting mechanism and means
for applying a swinging force thereto.

118. In a mining apparatus, a motor hav-
ing a horizontally disposed power shaft ex-
tending longitudinally of the kerf cutting
mechanism, a truck having running gear
supporting said motor, driving connections
between one end of said power shaft and
said running gear, a driving pinioh at the
other end of said power shaft, a cutter bar
having a ecirculating cutter chain thereon
pivotable on a transversely extending axis
in advance of the driving pinion, a cutter
chain driving sprocket rotatable on an axis
lying in the same straight line with the axis
of pivotal movement of said bar, a gear co-
axial with said sprocket, driving connec-
tions between said gear and pinion, a shaft
supporting said gear, means including a
clufch controlling the driving of said
sprocket by said gear, and means for swing-
ing said bar upon its pivotal axis actuated
by power from said last mentioned shaft
including an element reciprocable in a path
parallel to the axis of the power shaft.

114. In a mining machine, a machine
frame including a motor, cutting mecha-
nism at one end of said motor including a
swinging cutter bar disposed in a vertical
plane parallel to the axis of motor rotation
and substantially midway between the sides
of said frame, and means for operating said
cutting mechanism and reversely swinging
said bar actuated by said end of said motor.

115. In a mining machine, a machine frame
including a motor, cutting and: feed operat-
ing mechanisms supported on said frame. op-
erative connections between one end of said
motor and said cutting mechanism, opera-
tive connections between the other end of
said motor and said feed operating mecha-
nism, said cutting mechanism being adjust-
able and disposed in a vertical plane sub-
stantially midway between the sides of the

frame, and means for adjusting said cutting

mechanism driven by said operative connec-
tions between said cutting mechanism and
¢aid motor,

116. In a mining. apparatus, a machine
frame including a motor, cutting mechanism
including a cutter bar adjustable on a trans-
verse axis on the front end of the frame,
means for driving the cufting mechanism
from the front end of said motor, and means
for adjusting said bar pivotally about its
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axis to -which power is supplied from the
same end of said motor, said last mentioned
means including an arm bearing a fixed an-
gular relation to said cutter bar, a member
reciprocable parallel to the axis of rotation
of said motor on application of power from
said motor thereto, and operative connec-
tions between said reciprocable member and
said arm, said reciprocable member moving

in its path only in one direction throughout

complete bar swing in one direction.

117. In a mining machine, a pair of par-
allel ways, cutting mechanism movable lon-
gitudinally in said ways during cutting op-
eration, said cutting mechanism including a
motor, and a cutter bar having cutting ele-
ments arranged to cut a kerf to admit the
bar, said bar being bodily movable during
cutting in a position wherein it extends be-
tween said ways and also adjustable to cut a
kerf above said ways, said motor transmit-
ting power from one end thereof to effect
said bar adjustment and longitudinal move-
ment of said cutting mechanism in said ways.

118. In a mining machine, a pair of par-
allel ways and cutting mechanism movable
longitudinally in said ways, said cutting
mechanism including a motor and a pivoled
cutter bar, the latter having cutting elements
arranged to cut a kerf to admit the bar, said
bar being mounted to swing to cut that por-
tion of the plane which passes through said
pair of ways that lies' between said ways,
said motor transmitting power from one end
thereof to swing said bar and to effect lon-
gitudinal movement of said cutting mecha-
nism in said ways.

119. In a mining machine, a pair of par-
allel ways and cutting mechanism movable
longitudinally in said ways, said cutting
mechanism including a motor and a- cutter
bar provided with orbitally moving cutting
elements arranged to cut a kerf to admit the
bar, said bar being pivoted to permit the
swinging of a portion thereof through be-
tween said ways and operative to cut a kerf
either above or below said ways, said motor
having at one end thercof a power transmit-
ting element transmitting power: to effect
longitudinal movement of said cutting mech-
anism and swinging of said bar. ‘

120. In a mining machine, a pair of par-
allel ways, and cutting mechanism movable
in said ways, said cutting mechanism com-
prising a motor, & cutter bar and a cutter
chain carried by said bar and- actuated Dby
said motor, said chain being arranged to cut
a kerf to admit said bar and said culter har

being mounted to permit a portion thereof to .

be swung between said ways whereby the
orbit of said chain may lie in a plane be-
tween said ways and partially on one side
and partially on the other of a plane pass-
ing through said pair of ways, raid wotor
transmitting power from one end thereof to
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swing said bar and to move said cutting
mechanism in said ways. .

121. In a mining apparatus, a pair of
ways, cutting mechanism movable longitu-
dinally along said ways, said cutting.mech-
apism including a motor and a pivoted cut-
ter bar, the latter having elements carrying
cutting means arranged to cut a kerf to ad-
mit said bar and having adjacent the free
end thereof a pivot about which said cut-
ting means moves, said cutter bar being
adapted to swing between said ways bétween
positions in which said pivot is above and
below the plane of said ways, and said motor
transmitting power from one end thereof to
swing said bar and to effect longitudinal
movement of said cutting mechanism along
saild ways. B

192. In a kerf cutting mechanism, a mo-
tor having a horizontally disposed armature
shaft, cutting mechanism pivotable on a hor-
izontal transverse axis in advance of said
motor, an actuating element for said cut-
ting mechanism rotatable on an axis lying
in the same straight line with the axis of piv-
otal movement of said cutting mechanism,
operative connections between said arma-
ture shaft and said element including a pin-
lon coaxial with the former and a gear co-
axial with the latter, a shaft supporting
said gear, and means for swinging said cut-
ting mechanism actuated by power from said
last mentioned shaft including a lever arm
in fixed angular relation to said cutting
mechanism and means for applying a swing-
ing force thereto including an element mov-
able bodily in one direction throughout
swing in one direction and bodily in the
opposite direction throughout swing in the
opposite direction and a member connecting
said lever arm and element. »

128, In a kerf cutting mechanism, a mo-
tor having a horizontally disposed armature
shaft, cutting mechanism pivotable on ‘a

a1
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horizontal transverse axis in advance of said

motor, an actuating element for said cutting
mechanism rotatable on an axis lying in the
same straight line with the axis of pivotal
movement of said cutting mechanism, opera-
tive connections between said armature shaft
and 'said element including a pinion coaxial
with the former and a gear coaxial with the
latter, a shaft supporting said gear, and

-means for swinging said cutting mechanism

actuated by power from said last mentioned
shaft including a lever arm in fixed angular
relation to said cutting mechanism and
means including an element rectilinearly re-
ciprocable in a plane parallel to a pldne par-
allél to the plane of movement of said lever
for applying a swinging force to said lever
including mechanism having a power con-
nection with said second shaft at one end
of the latter. :

124. In a kerf cutting mechanism, a motor
having . a horizontally disposed armature
shaft, cutting mechanism pivotable on a hor-
izontal transverse axis in advance of said
motor, an actuating element for said cutting
mechanism rotatable on an axis lying in the
same straight line with the axis of pivotal
movement of said cutting mechanism, opera-
tive connections between said armature shaft
and said element including a pinion coaxial

‘with the former and a gear coaxial with the

latter, g shaft supporting said gear, and

‘means for swinging said cutting mechanism

actuated by power from said last mentioned
shaft including a lever arm in fixed angu-
lar relation to said cutting mechanism and
means for applying a swinging force thereto
including an element reciprocable substan-
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tially in the plane of swing of said lever-

arm., _ :
In testimony whereof I affix my signa-
ture. -

FRANK CARTLIDGE.



