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MINING MACHINE HAVING INDEPENDENTLY
OPERABLE SKIDS

Vincent J. MeCarthy, Youngstown, Ohio, assignor to
’I‘fh% iﬂem Tool Company, Salem, QOhio, 2 corporation
0 0

Continuation of application Serial No. 374,484, August
%;,6 %223 This application July 2, 1956, Serial No.
t

19 Claims. (Ci. 252—26)

The invention relates to apparatus for mining coal and
the like, and more particularly to a machine in which
a mining head and spiral or helical conveyor, of the
general type disclosed in Joseph F. Joy Patent No.
1,445,085, is advanced into a coal vein to mine and re-
move coal therefrom, and this application is a continua-
tion of my copending application, Serial No. 374,484,
filed August 17, 1953, now abandoned.

In the practical operation of such a machine for eco-
nomically recovering a maximum of coal or other min-
eral from an open pit or high wall strip mine, the heli-
cal conveyor comprises a plurality of detachable sec-
tions, each of considerable length, whereby the coal vein
may be penetrated, and mined coal recovered therefrom,
to a considerable distance from the point of entry of
the boring head into the face of the coal.

Such machines as are now in use have certain objec-
tions and disadvantages, which it is an object of the
present invention to overcome. For instance, the bor-
ing head and conveyor sections, meking up the mining
assembly, are of considerable size and weight, being pro-
vided in diameters up to sixty inches, depending upon the
thickness of the coal seam to be mined.

These conveyor sections are commonly made in twen-
ty-four foot lengths, and usually seven conveyor sections
are provided with each machine, whereby a maximum
penetration of nearly one-hundred and seventy feet into
the coal seam is possible.

A powerful engine or motor is required to drive this
large, heavy mining assembly into the coal seam to mine
and remove the coal therefrom. All of this naturally re-
quires a large, heavy frame, making an extremely heavy,
bulky machine.

Machines of this general type, which have been pro-
duced heretofore, are thus difficult to move from place
to place in an open pit or high wall strip mine, in order
to bore a succession of holes into the coal seam to recover
the maximum amount of coal therefrom. It is customary,
under preseni practice, to drag such machines laterally
from one hole to the next, by means of a heavy tractor
bulldozer, or other extraneous power means.

It is therefore an important object of the invention to
provide a mining machine which overcomes the disad-
vantages and difficulties encountered in machines of this
general type now in use.

It is also an object to provide a self-propelled coal
mining machine of the character referred to, whereby the
machine will quickly and easily move itself from one
hole to the next, durmg a mining operation.

A further object is to provide such a machine com-
prising a frame, a carriage movable longitudinally upon
the frame, and transverse tracks or skids upon which
the frame is movable laterally.

A still further object is to provide a mining machine
of this type having hydraulic jacks connected to the four
corner portions of the frame for leveling the frame and/or
positioning the mining assembly relative to the coal vein
o soam. — o 4 .
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Tt is also an object of the invention to provide means
for moving the frame laterally upon the tracks or skids,
and/or for moving the tracks or skids laterally of the
frame.

Another object is to provide hydraulic cylinder means
for moving the frame and/or the tracks or skids relative
to each other.

A further object is to provide hydraulic valve control
means for operating the hydraulic jacks for raising the
frame relative to the ground, and for operating the hy-
draulic cylinders for moving the frame and/or the tracks
or skids relative to each other.

Another object is to provide such a mining machine in
which the transverse tracks or skids slidably engage
transversely disposed channel brackets on the frame.

A further object of the invention is to provide a min-
ing machine of this type in which the hydraulic cylinder
means for the tracks or skids may be independently op-
erated to move the tracks or skids relative to each other
in order to steer the machine in any desired direction
as it is moved upon the tracks or skids.

A further object of the invention is to provide a novel
form of hydraulic jack for raising and lowering the frame
relative to the ground.

Other objects of the invention are to generally im-
prove and simplify the construction and operation of
coal mining machines of the general type referred to.

The above and other objects, apparent from the draw-
ings and following description, may be attained, the
above described difficulties overcome and the advantages
and results obtained, by the apparatus, comstruction, ar-
rangement and combinations, sub-combinations and parts
which comprise the present invention, a preferred em-
bodiment of which, illustrative of the best mode in which
applicant has contemplated applying the principle, being
set forth in detail in the following description and illus-
trated in the accompanying drawings, in which:

Fig. 1 is a side elevation of a mining machine em-
bodying the invention, showing the same engaged in a
coal mining operation;

Fig. 2 is a front elevation of the mining machine shown
in Fig. 1, showing the boom broken away;

Fig. 3 a top plan view of the mining machine, with
the mining assembly operatively mounted therein, show-
ing the transverse tracks or skids operated in opposite
directions for steering the machine as it is moved upon
the tracks or skids;

Fig. 4 is an enlarged, transverse, sectional view
through the improved mining machine, with the mining
assembly removed for the purpose of illustration, look-
ing toward the rear end of the machine, taken as on
the line 4—4, Fig. 1;

Fig. 5 is a transverse, sectional view through the ma-
chine, on the same scale as Fig. 4, with the mining as-
sembly therein, looking toward the front or forward
end of the machine, taken as on the line 5—35, Figs. 1 and
3;

Fig. 6 is a transverse, sectional view through the
machine, on the same scale as Figs. 4 and 5, showing the
roller guides for the auger boring head of the mining
assembly, showing the boring head therein, taken as on
the line 6—6, Figs. 1 and 3;

Fig. 7 is a transverse sectional view through the ma-
chine, taken as on the line 5—S5, Figs. 1 and 3, show-
ing the frame ih the opposite position upon the tracks
or skids to that shown in Figs. 3 and 5;

Fig. 8 is a view similar to Fig. 7, showing the hy-
draulic jacks in extended or lowered posmon ralsmg
the entire frame above the skids or tracks;

" -Fig. 9 is a similar view, showing the fluid -cylinders
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operated o move the tracks or skids, relative to thﬂ‘

frame, to-the position: shown in Fig. 5; :

Fig. 10 is a transverse,-sectional view through the

machine, taken as on the line 10—16, Fig. 1;
-Fig. 11'is a fragmentary, perspective view cf the con-

~trol valves for conholhng and operating the fluid cylia-
ders and hydrauhc jacks;

Fig. 12 is a vertical, sectional view Lhwugh one. of
the hydraulic jacks, showm<* ‘the same - in retracted
position;

Fig. 13 is a fragmentary, perspective view of one cabie
‘drum for the beom, and the hydraulic moter which oper-
ates the same; and,

Fig. 14 is-a fragmentary, perspective view of the brake
imechanism for the cable drums for the boo!

" Referring now ‘more particularly to the embodiment
of ‘the invention illustrated in .the drawings, in which
similar numerals refer ‘to similar parts throughout the
several views, the improved mining machine comprises
generally an elongated frame, mounted upon laterally
disposed skids or tracks; to which it is operatively con-
nected by fluid cylinders adapied for moving the frame
lateraily upon the skids or tracks.

Near the forward and rear ends of the frame, and on
opposite. sides therecf, are provided ‘A_mwlly disposed,
hydraulic j Jacus, adapted to be extended into contact with
the ground for raising the frame above

-tracks, and for leveling and properly positioning the
mining assembly relative to the coal secam in the high wall,

This mining assembly comprises genérally the boring
head and one or more screw or spiral conveyor sections,
connected end to end, positioned longitudinally in the
frame of the machine, and operatively y connected to an
engine or motor, mounted upon a carriage longitudinally
movable upon the frame, for rotating and advancing or
retracting the mining assembly.

The structure thus briefly described will now be set
forth in detail, with particuiar reference to the accom-
panying drawings in which one embodiment of the inven-
tion is illustrated as including a large and substantially
massive frame, indicated generally at 28. :

This frame is shown as made up of spaced pairs of
inner and outer I-beams 21 ‘and "22 respectively, extending
longitudinally of the frame, and connected together at
intervals by the spaced, transversely disposed channel
iron 23.

As best shown in Figs. 4, 5 and 7 to 10, inclusive, the
inner I-beams 21 are spaced a substantial distance apart,
and are comnected together throughout their length by
a longitudinally disposed: belly plate, having the flat side
portions 24, welded or otherwise rigidly secured to the
inner surfaces-of the I-beams 21, at points spaced below
the upper edges thereof, and having the central, trans—
versely arcuate portion 26..

-Longitudinally -disposed ‘top plates 27 are bolted,
riveted, or otherwise rigidly connected to the upper flanges
of each pair of -inner and outer I-beams 21—22 and
extend throughout the length of the frame 29 on opposite
sides of, .and above -the plane of, the belly plate 26.

An angle iron- 28 is welded, or otherwise rigidly
attached to the inner side of each of the inner I-beams 2%,
at a point slightly below the top flanges 29 thereof, form-
ing therebetween longitudinal guide-ways upon which the
carriage may slide forwardly and backwardly throughout
the entire length of the frame to advance. and retract the
mining assembly as will be later described in detail.

The carriage; illustrated generally at 39, is mounted
for longitudinal movement upon the frame 29, and is
provided for rotating, advancing and retracting the elon-
gated mining assembly, as will be later described in detail.

This carriage comprises generaily the longitudinaily
disposed, vert1ca1 angle irons 31, forming the side frames

the skids or.
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angle - irons -being .slidably located -in the guide-ways

[

-assembly - for

formed between the top ﬂanges 29 of the I-beams 21 and

-the -angle irons 28.

These side frames may be remforced as by the plates
33, and are connected together at their forward and rear
ends respectively by the froat and back plates 34 and 35
(see Fig. 10). A horizontal platform plate 36 is attached
at its side edges to the upper portions of the side frames

-of the carriage, for supporting -a prime mover, which
may be a motor, engine or the like, and is shown on the

drawings as comprising an internal combustion or diesel
engine indicated generally-at 37.

The crankshaft 38 of the engine is operatively con--
nected, through a gear box 39, with a coupling member
40, located concentrically with the belly plate 2§, and
adapted to be coupled to the rear end of the mining
rotating  the -same’ as . it .is ‘advanced into
the coal seam by oyelation'of the éaniage

For the purpose of moving the carriage 30 longitu-
dinally upon the frame, another engine or imotor, indi-
cated generally at 41, is mounted upon the carriage, and
provided with a shaft 42, extending inwardly in a trans-
verse direction from its inner side, and having-a dual
sprocket wheel 43 fixed therecn,

A double sprocket chain 44 operatively connects the
sprocket wheel 43 of said engine with- the dual sprocket
wheel 45 fixed upon 'the axle 46 of the carriage, which
axle is located transversely of the carriage and journalled
in suitable bearings 47 mounted in the side frames 31
of the ‘carriage. A gear housing 48 may enclose these
sprocket wheels and chains, as best shown in Figs. 4
and 10 of the drawings.

The carriage is adapted to be propelled longitudinally
upon the frame 20 by 4 rack and gear drive, which, as

2st shown in Figs. 3 and 4, may comprise sprocket chains
49 fixed upon the top flanges of the inner I-beams 21
of the frame, and coopérating dual sprocket wheels 59
fixed upon the carriage axle 46.

While a converntional rack bar and pinion drive may
be used, the sprocket chain racks and sprocket wheels
are preferred, as this prevents any dirt, rock dust or coal
dust which may be deposited upon the rack bars, from
interfering with the operation of the carriage, as any
such forsign matter will pass down through the chain
rack bars and mot impede movement of the sprocket
wheels 50 thereover. )

The mining assembly may include a boring head, indi-
cated generally at 51, of the general construction, as
shown in the above-mentioned Yoy Patent No. 1,445,085,
and the helical or -spiral Conveyors generally indicated
at 52.

As best shown in Figs. 1, 2 and 6, the boring head
may be in the form of a hollow cylinder, open at both
ends, and provided at its forward end. with the periph-
eral cutting bits 54, preferably arranged as shown in the
drawings, so as to cut-a cylindrical kerf, as indicated at

K'in Fig. 1, in a coal seam indicated at S.

_As in usval practice in such boring heads; a center
cutter 55 is carried by the boring head, and in customary
manner preferably extends forwardly, slightly beyvond the
peripheral cutters 54, and a conical or ‘wedge breaker 56
is -also mounted upon the center shaft of the boring head,
rearwardly of the center cutter 55, for the purpose of
bursting the cylmd*lcal bore of coal cut by the peripheral
cutters 54, all-as disclosed in detail in the Joy patent
above referred to.

A plurality of conveyor sections 52 is provided for
making up the mining assembly of gach machine. In
actual practice these conveyor sections-are each about 24
feet in length, and may usually be from 24 inches to 60
inches in diameter, depending upon ‘the thickness or.depth
of the coal seam to be mined and the diameter of holes
desired to be bored therein. - Usually about seven of
these 24 foot long conveyor sections are carried with a
mining machine, ‘a5 tHe combired Jéngth thereof; together
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with the boring head, is about the maximum depth of
hole which it is practical to bore into a coal seam.

Each conveyor section me 7 comprise a center shaft 57,
which may be tubular as shown, and 2 helical or spiral
vane or flight §8, fixed to the shaft as by welding or
other vsual and well known means.

For the purpose of coupling the conveyor sections to
each other, and to the boring head, in order to assemble
the mining zssembly in operative condition, each con-
veyor section has a reduced shank at one end for en-
gagement in a correspending sccket in the other end
of a similar conveyor section, or the boring head, as
the case may be which is an old and expedient practice
in the art and is therefore not shown.

In order to facilitate handling of the conveyor sections
by the boom, as will be later described in detail, for
placing the sections in the mining assembly on the ma-
chine, or for removing the sections therefrom, eyes or
loops, not shown may be attached or holes cut into
each section, at equidistant points thereon, to be en-
gaged by hooks carried by the boom which is also an
old practice not shown.

Guide rollers 61 are provided at the forward end of
the frame for guiding the boring head 51 of the mining
assembly at the start of each operation of boring a hole
into the coal seam. In order that these guide roilers may
be retracted after the boring head has entered the coal
seam, they are journalled upon the inner ends of arcuaie
frames 62.

The frames 62 are slidably mounted for movement
transversely to the frame of the machine, being shown
clearly in Fig. 6 as mounted for movement between the
upper and lower rolls 63 and 64 respectively, journalled
in the guide roll frames 65, attached to the forward
portions of the inner I-beam 21.

For the purpose of transversely moving the arcuate
frames 62, in order to advance or retract the guide roll-
ers 61, a linkage is provided as best shown in Fig. 6,
comprising a lever 66 pivotally connected at its lower
end as at 67 to the rear end of the arcuate frame 62, and
fulcrumed intermediate its ends, as at 68, to one end
of a link 69, the other end of which is pivotally connected
to an ear 72 upon the frame 65.

The levers 66 are shown in the drawings as adapted
for manual operation, although it should be understood
that these levers may be mechanically operated by any
suitable mechanism. With the parts in the position shown
in Fig. 6, with the guide rollers 61 engaging the boring
head 51, in order to retract the guide rollers, the levers
66 should be swung in the direction of the arrows shown
on this figure, sliding the arcuate frames 62 outwardly
and withdrawing the guide rollers 61 from contact with
the boring head. This is the position in which these
paris remain throughout the remainder of each mining
operation.

The frame 26 normally rests upon transversely dis-
posed skids or tracks 71, and is adapted for lateral move-
ment relative thereto. In order to reduce friction, and
to facilitate the movement of the heavy frame and ap-
paratus carried thereby, rollers 72 may be carried on
the underside of the frame for rolling contact with the
tracks or skids 71.

These rollers, as best shown in Figs. 1 to 3, 5 and 7
to 9, may be journalled in the channel brackets 73,
welded or otherwise rigidly attached to the outer I-beams
22 of the frame, and extending therebelow. These chan-
nel brackets 73 are track guide means, as clearly shown
in Fig. 1, and extend downwardly below the rollers 72
and slidably engage opposite sides of the transverse tracks
or skids 71, so as to cause the track supported frame 20
to move perpendicular to the tracks or skids.

For the purpose of providing relative movement be-
tween the frame 28 and the skids or tracks 71, double-
acting fluid cylinders 74 are operatively connected to
the frame and the skids or tracks 71:.  As shown in the
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drawings, this connection may be made by providing a
lug 75 on one end of each cylinder and pivotally con-
necting it to an ear 76 on the adjacent outer I-beam
22 of the frame, and by pivoting the piston rod 77 to
an ear 78 on the skid or track 71.

Each of the fluid cylinders 74 is adapted to be inde-
pendently operated, so that the machine may be moved
in any desired manner upon the tracks or skids. For
instance, if it is desired to move the frame laterally, per-
peadicular to the tracks or skids, both cylinders 74 are
cperated to the same extent in the same direction.

If it is desired to turn the frame in either direction
as it is moved, one cylinder 74 may be operated in either
direction as described and the other cylinder may be op-
erated in the opposite direction, or may be held against
movement as may be necessary to steer the machine in
the desired direction.

In order to raise the entire frame 26, and the mecha-
nism carried thereby, above the ground, and for true-
ing up and leveling the machine preparatory to boring
into the coal seam, a plurality of jacks are carried by
the frame.

These jacks may be fluid-operated jacks, as indicated
generally at 79, and preferably four are provided, lo-
cated near the four corners of the machine as best shown
in Fig. 3. As shown in detail in Fig. 12, each jack com-
prises a stationary cylinder 80 and a hollow, cylindrical
piston 81 closed at both ends and slidably mounted within
the cylinder 89, and having a conical point 82 upon its
lower end for contact with the ground.

Each jack may be connected to the frame 20 by means
of a substantially square box 83, welded or otherwise
rigidly attached to the lower portion of the stationary
cylinder 89, and fitted between the fianges of, and welded
or otherwise connected to the outer I-beams 22 of the
frame. Also, it will be seen that the top wall of the box
83 has an extension 84 which is bolted or otherwise at-
tached to the top of the I-beam 22, as shown at 85.

A stationary piston is carried by the sationary cyl-
inder 89 and exiends into the hollow piston 81 for pur-
pose of operating the latter. This stationary piston com-
prises a tube 86, connected at its upper end to the head
87 of the cylinder 86, and extending downward through
an opening 88 in the top of the piston 81, to a point
near the lower end of the cylinder 86.

The stationary piston 89 is fixed upon the lower end
of the tube 86, within the movable, cylindrical piston
81, and has piston rings 90 therein contacting the inner
wall of the cylindrical piston. Fluid inlet and discharge
pipes 21 and 92 are located within the tube 86 and ter-
minate respectively at points above and below the sta-
tionary piston 89, as indicated at 93 and 94 respectively.

Each of the pipes 91 and 92 is located through the head
87 of the cylinder 80, and through the housing 95, as
shown at 96, and leads to a source of fluid under pressure
for selectively admitting fluid, through either pipe as de-
sired, to the interior of the hollow piston 81, either above
or below the stationary piston 89, for raising and lower-
ing the cylindrical piston 81, in order to lower the frame
29 onto the tracks or skids 71, or raise the frame above
the skids.

In this latter operation, the entire frame with carriage,
mining assembly, boom and other mechanism mounted
thereon, may be raised to any desired or necessary height
above the ground, depending upon the height of the ccal
seam,

It will be obvious, of course, that the entire machine
will thus be supported entirely upon the four jacks, and
as the jacks are each independently operable the machine
may be leveled and trued up to the desired angle or
position for boring a hole into the coal seam.

In the operation of the cylinders 74 and jacks 79, to
move the machine laterally. within'a coal bed along the :
face of the coal seam, for boring a succession of holes "
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" into the coal seam to recover the coal therefrom, the
Sequence of operations may be as follows:
. Assuming the parts to be in the relative positions shown
in Fig..5, if it is desired to move the frame 20 upon the
skids or tracks 71 to the right, as viewed in said figure,
the cylinders 74 are opPrated to project the piston rods 77

-therefrom as shown in Fig. 7, sliding the frame 26 to the
right upon the tracks or skids 71, as. shown in said figure.
" The jacks 79 will then be operated to lower the pistons
81 into contact with the ground, thus. raising the entire
frame 29, and mechanism carried thereby, to the desired
height, as shown in Fig. 8. After the machine is properly
feveled and trued at the proper height for boring into the
coal seam by independent operation of ‘one or more of
the jacks 79, the boring operation may be carried out.

When it is desired to move the machine to the right,
as viewed in the drawings, with the parts in the position
shown in Fig. 8, the cylinders 74 are operated to retract
the piston rods 77 to the position shown in Fig. 9, slid-
ing the tracks or skids. 71 upon the ground, beneath the
frame 29.

The frame is then lowered onto the skids or tracks 71
to the position shown in Fig. 5, by retracting the pistons
81 of the jacks 79, and the above operations may be re-
peated frem time to time as each hole is bored into the
coal seam and the machine is moved to posmon for
boring the next hole.

In sach mining operation to bore a hole of considerable
depth into the coal seam and recover the coal therefrom,
the operation is started by operating the engine to rotate
the first conveyor section 52, with boring head 51 thereon,
and at the same time the engine 41 is operated to advance
the carriage 38 upon the frame.

The levers 66 are manually operated to bring the guide
rollers 61 into engagement with the boring head 51, so

that the same is properly guided into the coal seam, as’

indicated in Fig. 1, and as the mining assembly is con-
tinually rotated and advanced it will bore into the coal
seam as indicated at B, until the first conveyor section 52
has been driven substantially entirely into the coal seam.

For the purpose of transferring the conveyor sections
52 to and from the machine, a jib boom, indicated gen-
erally at 169, is mounted at the rear end of the frame 20.
This boom is preferably centrally located upon the frame
and; as best shown in Figs. 1, 2 and 3, is mounted upon

a platform 118 supported by uprights 111 extending up-:

ward from opposite sides of the frame 20 and straddling
the path of the carriage 39, so that in the rearward posi-
tion of the carriage, as shown in Figs. 1 and 3, it may be
received beneath the platform 116.

As best shown in Fig. 4, the uprigﬁts 111 may be bolted !

to the outer sides of the outer I-beams 22 of the frame,
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as indicated at 112, and may be further reinforced by -

gusset plates 113 connecting the uprights 111 to the frame
20, and by the upper gusset plates 114 between the upper
portions of the uprights 111 and the platform 110.
The boom 169 may be mounted for oscillating move-
ment on the platform 110, by means of a turntable 115.
The base of the boom is indicated generally at 116, and
the boom or jib 109 is fulcrumed thereon in customary
manner, as indicated at 117, so that it may swing upward
and downward as well as oscillating from side to side.
A hydraulic motor 118, as shown in Fig. 17, may be
provided for oscillating the turntable to swing the boom
from side to side, and hydraulic motors 119, connected
by flexible couplings 12¢ to pumps 121, may be provided
for operating the drums 122 which control the cables
123, one of which cables raises and lowers the boom 189
upon its fulcrum 117, while the other cable passes over

a pulley block 124 on the end of the boom and a hook

125 is suspended therefrom as by the block and tackle
126.

A brake drum 127 may be formed integrally with each
cable drum 122, the brake bands 128 thereof each being
connected at one end, as by the T-rod 12% with turn-
buckle 136 therein, fo ears 131 on the base 116, the other
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8 .
end thereof being connected -as at 132 to the piston rod
133 of hydraulic cylinder 134.

- A beam 135, having a central eye 136 (Figs. 1, 2 and 3)
is suspended from the hook 125 of the crane-and has
depending from each end thereof a short length of chain
137 having a hook 138 at its lower end for engagement
with the eyes 69 upon the conveyor sections.

An engine or motor 148 is mounted upon the rear
portion . of the frame 28 and operates the various hy-
draulic motors and cylinders and associated pumps which
operate the jacks 79, the frame and track-moving cylin-
ders 74, and the hydraulically operated mechanism for
the boom .as above described, and.all of thess several
hydraulic devices are adapted to be controlled inde-
pendently by a series of valves, indicated generally at
141 (Figs. 1, 2 and 11), through a series. of piping indi-
cated generally at %42 connecting these valves tc the
various hydraulic devices. .Thus each cylinder 74 may
be independenily controlled as above described.

A platform 143 may be mounted on the frame 26,
with guard rail 144 to accommodate a workman in oper-
ating the various valves 141. A similar guard rail 145
may be provided around the crane platform LG to pro-
tect a workman at that point.

In the course of a usual mining operation, afier the
machine has been properly located and positioned relative
to the coal seam S, with the first conveyor section 52 with
boring head 51 thereon, as shown in Fig. 1, the mining
operation is started by operating the motors 37 and 4%
to rotate the mining assembly and simultaneously advance
it into the coal seam by continuous advancing movement
of the carriage 30.

The guide rollers 61 are held in contact with the bor-
ing head 51 until the same has been guided into the coal
seam, as shown in Fig. 1, after which the guide rollers
may be moved away from the mining assembly.

The operation is continued until the carriage 39 has
traveled to the forward end of the frame 20, at which
time the entire first conveyor section 52 will have been
driven into the coal seam, the mined coal being con-
veyed backward out of the hole thus bored.

Any suitable conveyor or the like (not shown) may be
located in position along side of the high wall to receive
the mined coal as it is recovered from the hole and to load
it onto a truck or the like for transportation.

The carriage 30 is then backed to the rear end of the
frame 26 and the boom 109 is operated to pick up an-
other conveyor section 52, and to swing it into position
in the machine so that it may be coupled into the mining
assembly, one end thereof being coupled to the protrud-
ing end of the first conveyor section and the other end
coupled to the coupling 48 upon the carriage, and the
operation is repeated until each of the conveyor sections
has been transferred to the mining assembly of the ma-
chine, and driven into the coal seam.

The motors 37 and 41 are then operated to withdraw
the conveyor sections 52 from the hole thus bored into
the coal seam, one at a time, and by means of the boom
109 each conveyor section is removed as it is withdrawn
from the hole and uncoupled from the mining assembly.

The pistons 81 of the hydraulic jacks 79 are then raised,
lowering-the entire-frame and mechanism carried thereby
onto the tracks or skids 71, and the cylinders 74 are oper-
ated in the manner above described, with reference to
Figs. 5 and 7 to 9, to move the frame 20 laterally upon
the tracks or skids to the point where it is desired to bore
the next hole into the coal seam. The jacks 79 are then
operated to raise the machine to the right height with ref-
erence to the coal seam and to level the same, and the next
mining operation iIs carried out in the manner above de-
scribed.

It will thus be obvious that the coal mining machme
disclosed herein overcomes the disadvantages and diffi-

_culties encountered in machines of this-general type now

in use; that a self-propelled. coal mining machine is pro-
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vided which will quickly and easily move itself along the

face of the high wall of a coal pit, so that a series of .

holes may be bored into the -oal seam at desired points;
and that the machine is quickly and easily adjusted tc de-
sired height and level by means of the independently oper-
ated hydraulic jacks.

It will also be obvious that such a mining machine may
be steered in any desired direction as it is moved by
means of the transverse tracks or skids 71, since each
track or skid is independently controlled and operated so
that the machine may be steered or turned as it is moved.
Thus, regardless of the contour of the high wall into
which the auger mining machine is operating, the ma-
chine may be quickly and easily moved to desired posi-
tion for drilling therein.

In the foregoing description, certain terms have been
used for brevity, clearness and understanding, but no un-
necessary limitations are to be implied therefrom bevond
the requirements of the prior art, because such words are
used for descriptive purposes herein and are intended to
be broadly construed.

Moreover, the embodiments of the improved construc-
tion illustrated and described herein are by way of ex-
ample, and the scope of the present invention is not
limited to the exact details of construction.

Having now described the invention or discovery, the
construction, the operation, and use of preferred embodi-
ments thereof, and the advantageous new and useful re-
sults obtainad thereby; the new and useful constructions,
and reasonable mechanical equivalents thereof obvious to
those skilled in the art, are set forth in the appended
claims.

I claim:

1. A mining machine comprising a frame, a carriage
movable on the frame, a rotatable mining assembly con-
nected to the carriage a spaced pair of parallel track mem-
bers located beneath the frame for supporiing the frame
for movement upon the ground, means on the carriage for
rotating the mining assembly, means for moving the car-
riage on the frame, power means independently connecting
each of the track members to the frame for moving the
frame along the track members, track member guide
means secured to said frame for entraining the movement
of each track member when moving said frame thereon,
and independently operating means for each power means
to independently move-each track member in either direc-
tion and for moving one track member further in one di-
rection than said other track member, said track member
guide means causing said other track member to pivot
on the ground for steering the frame as it is moved on
the track members.

2. A mining machine comprising an elongated frame,
a carriage movably mounted upon the frame, means for
moving the carriage upon the frame, an elongated mining
assembly detachably connected to the carriage, means on
the carriage for rotating said mining assembly, a spaced
pair of track members located beneath the frame, vertical
lifting jacks connecied to opposite sides of the frame for
raising and lowering the frame relative to the ground,
independently operated fluid cylinders connected to the
frame, pistons in said cylinders independently connected
to each of the track members for moving the frame upon
the track members when the frame is in lowered position
and for moving the track members relative to the frame
when the frame is in raised position, and transversely dis-
posed channel brackets on the underside of said frame and
slidably engaged by said track members when moving
said frame thereon, when one cylinder and piston for one
track member is moved further in one direction than the
other cylinder and piston for the other track member said
channel brackets causes the other of said track members
to pivot on the ground to steer the movement of said
frame.

3. A mining machine comprising a frame, a carriage
movably mounted upon the frame, means for moving the
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carriage upon the frame, a mining assembly detachably
connected to the carriage, means on the carriage for ro-
tating said mining assembly. independent track members
located beneath the frame, vertical lifting jacks connected
to opposite sides of the frame for raising and lowering
the frame relative to the track members, an independently
operated fluid cylinder for each track member pivotally
connected to the frame and pistons in said cylinders piv-
otally connected to the track members for moving the
frame upon the track members when the frame is in
lowered position and for moving the track members rela-
tive to the frame when the frame is in raised position, and
track member guide means secured to said frame for en-
training the movement of each track member when mov-
ing said frame thereon, when said cylindér and piston
for one track member is moved further in one direction
than the other cylinder and piston for the other track
member said track member guide means causes the other
of said track members to pivot on the ground to steer
the movement of said frame.

4, A mining machine comprising a frame, a carriage
movably mounted upon the frame, means for moving the
carriage upon the frame, a rotatable mining assembly de-
tachably connected to the carriage, means on the carriage
for rotating said mining assembly, independent track
members located beneath the frame, vertical lifting jacks
connected to opposite sides of the frame for raising and
lowering the frame relative to the track members, an
independently operated fluid cylinder and piston assembly
for each track member pivotally connected at opposite
ends to the frame and to the track members for moving
the frame upon the track members when the frame is in
lowered position and for moving the track members rela-
tive to the frame when the frame is in raised position,
said fluid cylinder and piston assemblies providing the
only supporting connection of the track members to the
frame, and track member guide means secured to said
frame for entraining the movement of each track member
when moving said frame thereon, when said cylinder and
piston assembly for one track member is moved further
in one direction than the other cylinder and piston as-
sembly for the other track member said track member
guide means causes the other of said track members to
pivot on the ground to steer the movement of said frame.

5. A mining machine comprising a frame, a carriage
movably mounted upon said frame, means for moving
the carriage along said frame, a rotatable mining assem-
bly detachably connected to the carriage, means on the
carriage for rotating the mining assembly, a spaced pair
of independent track members suspended from the frame,
rollers mounted upon the frame for rolling contact with
said track members, vertical lifting jacks connected to
opposite sides of the frame for raising and lowering the
frame, independently operated fluid cylinder and piston
assemblies for each track member, each connected be-
tween the frame and its track member for moving the
frame upon said track members when the frame is rest-
ing on the track and for moving the track members rela-
tive to the frame when the frame is not resting on the
track, and track member guide means secured to said
frame for entraining the movement of each track mem-
ber when moving said frame thereon, when said cylinder
and piston assembly for one track member is moved fur-
ther in one direction than the other cylinder and piston
assembly for the other track member said track member
guide means causes the other of said track members to
pivot on the ground to steer the movement of said frame.

6. A mining machine comprising a frame, a carriage
movably mounted upon said frame, means for moving
the carriage upon said frame, a mining assembly detach-
ably connected to said carriage, means on the carriage
for rotating said mining assembly, vertical elevating jacks
connected to opposite sides of said frame for raising and
lowering the same relative to the ground, spaced channel
bracket means secured in fixed relation on the underside
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of said frame, an mdependent track member entrained in
and guided by each of said spaced channel bracket
means in parallel relation to each other for supporting
the movement of the frame thereon, two double-acting
fluid cylinders connected to said frame, pistons in said
cylinders' connected: to their respective track members,
and a fluid control valve member for each of said cylin-
ders to independently control the movement of each piston
in either direction for moving one track member further
in one direction than said other track member, said chan-
nel bracket means causing said other track member to
pivot on the ground for steering the frame laterally or

10

turning it around when the weight of said frame is on -

said track members.

7. A lateral track for a coal augering machine havmg

" a frame with a carriage movable therealong by pewer,
a rotary mining assembly connected with the carriage to
obtain rotary and longitudinal movement, characterized
by a pair of independent track members under the frame
to support the frame for movement on the ground, track
guide means secured to said frame for entraining the
movement of each track means when moving said frame
thereon, independent power means for each track means,

. pivot means to independently connect each of said power
means between its respective track means and said frame
for moving one track means further in one direction than
said other track means, said track guide means causing
said other track means to pivot on the ground to steer
and to manipulate said frame and mining assembly.

8. The lateral track for the coal augering machine of
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claim 7 characterized by elevating jacks connected to op-
posite sides of said frame to raise the same for vertically
guiding the auger and for permitting said power means to
shift said track means under said frame and free of the
load thereof for manipulation of said frame and mining
assembly.
assembly.

9. The lateral track for the coal augering machine of
claim 7 -characterized in that said guide means comprises
a—pair of spaced transversely disposed brackets retaining
cach of said track means on the undeérside of said frame
and to slidably engage said track means.in steering and
mamnipulating said frame and mining assembly

10. The lateral track for the coal augering machine of
claim. 9 characterized by roller means carried by ‘said
brackets and engaging said track means to support said
frame with reduced fnctmn
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