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9 Claims.

This invention relates to coal loading machines,

and more particularly to such machines used for
loading coal in a mine onto a conveyor belt or
into mine cars.

In the type of coal mining called the “long-wall
system,” a working face is developed which varies
from 300 to 600 feet in length, This face is un-
dercut and this is dynamited or shot to loosen
the coal to a depth of several feet. Paralleling
the working face beside the shot coal but sepa-
rated therefrom by a line of props generally
placed on four-foot centers, is a conveyor belt or
mine cars into which the coal is shoveled by
miners who work from one end of the face to the
other. After the loosened coal hag been loaded,
the newly cleared area forms the mine passage,
and cribbing is erected in the old passage to sup-
port its roof. The roof of the new passage is
propped, the new working face is undercut, and
the conveyor i moved over toward the props to
Teceive the coal that will be shot loose. This
procedure is repeated many times, so the passage
thus keeps moving laterally as the working face
is progressively broken down and carried away
and the previously unobstructed area of the pas-
sage filled with cribbing. Mobile coal loading
machines now in general use were developed for
the “room-pillar” system of mining and are not
suitable for “long-wall” work because the ma-
chines are designed to gather coal at the front
and discharge it into suitable haulage devices
traveling in the room at right angles to the rela-
tively narrow working face. .

It is among the objects of this invention to
provide a coal loading machine which is adapted
for the long-wall system of mining, which re-
ceives coal at the front and discharges it from
the side of the loader, which can discharge coal
from either side of the loader, which can dis-
charge coal at various levels, which has improved
and inexpensive caterpillar frames, and which is
small and rugged in construction. :

In accordance with this invention a vehicle
frame, preferably mounted on caterpillar units,
supports an inclined loading conveyor projecting
downwardly from its front end., This conveyor
may be the usual type consisting of a central end-
less conveyor onto which the coal is pushed by
oscillating gathering arms at its sides. Mounted
on the frame below the rear end of the loading
conveyor is g discharge conveyor for receiving
coal from the loading conveyor.  This discharge
conveyor extends transversely of the frame so that
the coal will be discharged from the side of the
machine. The discharge conveyor can be driven
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in either direction so that the coal can be dis-
charged from either side of the machine.  The
discharge conveyor also is movable longitudinally
in either direction so that it can be projected and
can discharge coal from either side of the ma-
chine, and can be partially retracted to permit
the machine to clear the mine props as it moves
along the working face, . The discharge conveyor
preferably is concave lengthwise so that as it is
moved to the side of the machine its outer end

-rises. - This permits the coal to be discharged at

various levels without changing the level of the
portion. of the conveyor below the loading con-
veyor. The discharge conveyor preferably is
driven -by an endless chain traveling around
sprockets on its end shafts and driven by a cen-
tral drive sprocket. A pair of idler sprockets are
supported in brackets on opposite sides of the
drive sprockets where they engage the side of the
chain opposite to the drive sprocket. . The brack- -
ets are pivotally. mounted for movement in the
plane of the sprockets and dre biased toward the
drive sprocket to take up the slack in the chain.
The frame for each caterpillar unit preferably is
formed from a pair of laterally spaced vertical
side plates rigidly connected by a pair of verti-
cally spaced horizontal bracing plates extending
longitudinally thereof. The lower edges of the
side plates are provided with recesses in which
narrow’ wear plates are disposed. ‘Rotatably
mounted in the ends of the side plates are sprock-
ets that support the endiess caterpillar chain
with' its attached tread plates. The operator’s
station is at the rear of the machine behind both
conveyors., " :

The  preferred embodiment of the invention
is illustrated in the accompanying drawings in
which Fig. 1 is a plan view with one of the cater-
pillar units partly broken away; Fig. 2 is a side
view; Fig. 3 is a longitudinal section of the ma-
chine; Fig. 4 is an enlarged transverse section
taken on the line IV—IV of Fig, 1; Fig. 5is a -
similar section taken on the line V—V of Fig, 2;
Fig.'6 is'a view-of the rear end of the machine:
and Fig. 7 is an enlarged plan view of half of the
center frame of the machine.

Referring to the drawings, especially Fig. 7, a
center frame is formed from a pair of vertical.
front and back plates | and 2 at the lower por-:
tions of which there are vertical side plates 3
welded to the back plate. Extending across the
frame is a pair of stationary square shafts 4 that
have cylindrical end portions projecting through
the side walls. The rear shaft is adjacent the
back plate, but the front shaft is secured to and
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) supports the front plate which does not reach the’

side plates. - Horizontal beams 6 are connected at

their ends to the two shafts and support three

laterally spaced bars T that extend transversely
across the frame. Also extending substantially
across the frame is an elongated member 8 hav-
ing a horizontal top wall attached to the back of
the front plate and projecting beyond-it; and a

downwardly extendmg rear wall the lower part.

of which'is secured to the back side of the front

shaft, There is thus formed between this mem-:

10

ber and the front shaft an open-front recess at, .

each side of the frame with blocks 9 fastened in:
These blocks and. .

both ends of both chambers.

the side plates are provided with aligned open- i

ings. Asshown in Fig, 3, extendlng forward from
the bottom of the front plate is a forwardly ta-
pered plate I the outer end of which is provided

with a-pair of laterally spaced bearings 2. An-.-

other plate 123 extends forward from the upper

portion of the front plate and then downwardl./‘

to these bearings fo which it is attached.

As shown'in Flgs 1,2, and 5, the center frame,
is supported Petween' a; pair of caterplllar units
the frame for each: of ‘which® consists of a pair

. of laterally spaced vertmal side plates 16 extend-
- ing ‘a considerable distance ahead of and behind
the center frame and’ mgldly connected by a pair
of vertically: spaced horlzontal bracmg plates {1
that are néarly as: ‘long as the side plates The
side .plates: are prov1ded w1th openings through
which* the- cylmdrlcal ends’ of shafts 4 extend.

' . Nufs 18 ‘threaded on the ends of these shafts

rigidly - -connect’ the caterpﬂlar frames to the
centet frame.

The rear ends of each pair of side plates 18
are’ provided w1th ahgned openings in which a
shaft 19 is journaled; as’ shown in Fig. 1. The

shaft extends through the inner side plate and-

carries a sprocket 21 by whlch the shaft is driven,
‘while“another sprocket: 22'is r1g1dly ‘mounted on

" the shaft between- the' plates that support it. The:

“ front ‘ends of side’ plates IB are provided with
- rearwardly -extending: slots 23 in each of which
2. block 24 is- shdably mounted. - Extending

through the two blocks is a headed pin 26; and”

a cxrcular plate 28 is mounted on the outer end

of each ‘block where it’ shdably engages the outer:
surface of -the adJommg -side’ plate to cover the

slot - ‘23 therein. " “These members are - all held
together by a nut’ 29 on ‘the end of the pin.

Journaled “on the pin 1s a ‘sprocket 31 that is!
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'straddled by the forked end of a tubular mem- -

ber'™ 32 -also’ mounted -on the pm To urge this

sprocket ‘toward ‘the adjacent end of the cater-

pillar frame, a coil spring 83 is compressed be-

tween @ shoulder-in the tubular member and a

collar on a screw 37T extendmg through the’ spring
from-a nut 28 that bears against a cross plate
39 in the “frame."

frame in-order to'vary the pressure on the spring.
EXtendmg ‘around the two sprockets at the op-
posite ends of the frame 'is an endless chain 41
that carriés tread plates ‘43, The tread plates at

the ‘botfom of ‘the fraime shde along wear plates’

43 mounted in long1tudma1 recesses in the'lower

. edges of:the side plates The wear plates extend
.. inwardly toward each other’ far enough to pre-'

vent the tread: plates from moving ‘laterally,
"l‘he “side plates !6 are’ provided Jbehind back

plate '2-with' g pa1r of brackets 44 extendmg up

above-thetreads, as’ shown in Flgs 2and 5. Each

pair of’ brackets is prov1ded with a pair of aligned’
openmgs 1n whlch the front end of a craflle 55

The nut can be adJusted‘
through a slot zw in the outer side plate of the:

GO
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is pivotally mounted As shown in Flg 3, the
rear end of the cradle is adjustably supported by
a bolt 46 extending through a slotted vertical
lug 47 mounted on a side bracket 48 projecting
inwardly from the caterpillar frame. Mounted
on each cradle is an electric motor 50 that drives
a sprocket ‘51 connected by an endless cham 52
to the sprocket 21 below: if.-

Fastened to the side brackets 48" is-the bifur-
cated front end of a T-shape control box 53 (Figs.
1,72, and 6) in and on which various electrical

‘and hydraulic control elements for the loader

are mounted. - The box also supports a shelf 54 -
on ‘which the operator kneels. . Connected to the
central ;portion ‘of back plate 2 and extending
rearwardly therefrom toward the control hox is
an- electri¢ -motor 58.  As shown in Fig: 3, the
reduced front -end of the motor extends through
an’ opening in the back plate and drives a
sprocket 57 that is connected by a chain 58 (Fig.
5) to & smaller sprocket 59 mounted on a pump
shaft rT‘hls shaft “extends -through the back
plate to an hydrauhc pump 50 (Fig. 1), supported
by the back plate and connected by hoses 61 and
62 to a four-way valve 63 mounted beneath g
horlzontal plate 85 connected to the back plate,

and control box. The 1nlet of. the valve is con-
nected by a hose 64 to an oil tank 68 suspended
from another “horizontal plate 61 connected. to
the back ‘plate and control box on the other side
of the motor The valve ‘outlet is connected by
a bose 58 to a pdir of manually operable control
valves 68 that have an outlet connected by a hose.
18 to the oil tank. The control.valves also havery
three ports that are connected by pipes ll
and 138 ‘to hydraulic’ cyhnders that will be de-
scrlbed presently )

At the front end of the center frame there is
a loadmg conveyor which ¢omprises a tlltable in-
chned head 18/ carrylng an endless conveyor 17
onto which coal is’ pushed by gathering arms
78. “The head has a pair of arms 19 (Fig. 3)
that extends rearwardly 1nto the chambers be-
tween center frame blocks" 9 (Fig. 7) -to which
they are plvotally connected - The elevation . of

“the’ front end of the head is controlled by an

hydrauilic cylmder 81 thatis p1votally connected

_to the bearmgs 127 of tre center frame and that -

houses a.piston 82 p1vota11y connected to the bot-
tom of the head, as shown in Flgs 1 and 3.. This
cylmder is connected by pipe T1 o control valves.
§9° At the rear ‘end of the head there is a cross
shaft 83 (Fig, 3) on the ends -of which are
sprockets 84 that support the upper end of the
conveyor, while ‘the lowér end of the conveyor‘
extends around sprockets 85 r1g1dly mounted-on
a ¢ross shaft 81, "Bevel gears .88, (Fig. 2) on the
ends of shaft 87 mesh w1th bevel gears 89 rotata-
bly mounted above them dlrectly below the gath-
ering plates 9! at oppos1te sides of the conveyor,
Gears. 89 are connected through openings. in the
plates to crank discs- 92 .on which the gathermg_
arms are pivotally mounte,d_- The rear ends ef
the armg are plvotally ected by links-93 to -
the- gathermg plates to . g1ve the desued well-. -
known motion to the arms, The gears 89 are.

. driven- by bevel binions: 94 that are rotated by

70

" maghine,

5

“electric motors 26 suspended from the gathering:

plates.”

- Another feature of thls invention is that the
upper end of thn conveyor dumps coal onto a,.
discharge conveyor lllll that extends acroess. the.
This conveyo,r is formed from vertical
sides- plates 16t connected by a- bottom ‘plate 102
and by a long1tud1nally concave ficor plate:- 103
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supporting the upper strand of the conveyor.. At
the opposite ends of the side plates there are
Journaled cross shafts 104 and 106 that extend
. through the rear side plate into a drive housing
having a rear wall (07, Rigidly mounted on
these shafts between the conveyor side. plates
are. sprockets 108 that carry.a pair of endless
chains 149 connected at spaced intervals by par-
allel cross members (1i." The upper strand of
the conveycr is held down on the concave floor
plate by means of concave side bars 112 attached
to. the side plates directly above the chains,
As shown in Fig. 5, the rearwardly projecting
ends of shafts 104 and .186 are provided in.the
drive housing with sprockets (13 one of which
Is rigidly mounted on its supporting shaft while
the other may be an idler. These two sprockets
are connected by a chain (14 that extends over
a pair of idler sprockets 146 and 111 and down
around 2 driving sprocket 18 between them. The
- driving sprocket is connected by a spring loaded
clutch to the large sprocket 57 operated by motor
56 so that these last two sprockets are’ coaxial
and are driven in unison. The idler sprockets {6
and 17 are each rotatably mounted in brackets
121 that are pivotally connected at their lower
ends to the top of the rear square shaft 4. These
brackets have forwardly projecting rotatable pins
122 through which a rod 123 slidably extends.
The brackets are urged toward each other by
coil springs 124 compressed on the rods between

the pins and nuts 126 threaded on the ends of the

rods. . Mounted on shaft 4 below each bracket
is a stop member {27 for limiting downward

movement of the adjacent bracket when its

sprocket is forced downwardly by the chain being
under tension due to the pull of the driving
sprocket 118. The stop member prevents the ad-
jacent sprocket from being forced down so far
as to permit chain 114 to become disengaged from
too many teeth of driving sprocket I18. When
one bracket is thus forced down,  the  other
bracket is swung upwardly by the rod and springs
to take up the slack in the chain on that side
of the driving sprocket. The sprocket brackets
are mounted in this way because, as will be shown
presently, the discharge conveyor is reversible.

In order to be able to discharge coal from.

either side of the machine, the cross conveyor
can be moved longitudinally to project it from
either. side. For this purpose rods {30 are se-
cured to the outer surfaces of the front side plate
and rear housing wall 107 and extend longi-
tudinally thereof. The rods are slidably sup-
ported in recessed guide members {31 (Figs. 2
and 3) attached to the front and back plates
of the center frame. . The movement of the con-
veyor across the machine is accomplished by a
pair of hydraulic cylinders 132 and 133 mounted
on the bars at the bottom of the center frame.
The two cylinders face in opposite directions and
each is provided with a piston | 34 or 135 that
carries two pulleys 137 at its outer end. The op-
posite end of each cylinder carries one pulley
138. As shown in Fig. 4, a cable 139, that is an-
chored at its lower end in a caterpillar unit, ex-
tends across the center frame and up around. one
of the double pulleys on piston 134, back across
the frame and around the pulley 138 on cylinder
132, back to the other double pulley, and then
back again to a bracket 141 attached to the bot-
tom plate of the discharge conveyor. Another
cable 142 is connected in the same way to the
other.-caterpillar unit and the pulleys of the other
piston and cylinder. The upper end of the cable
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is secured-to the. bottom of the conveyor-.near
shaft 406, - ... - AT e
- The two cylinders are- connected. by pipes:. 12
and .13 to the hydraulic. control valves 69 so that .
as fluid pressure is admitted to one cylinder. the
fluid in-the other cylinder .is released to the.oil.
tank. When motor 56 is reversed in-rorder - to
drive  the-conveyor in the opposite direction. so
that it will always discharge coal from the- side .
of the machine from which it projects, the motor
likewise drives the pump in the opposite direction.
It is. therefore necessary to reverse the flow of
oil into and out of the pump, which is done by
turning the handle of the four-way valve 63 so.
that oil under pressure will be delivered to. con-
trol valves.69 as before. : TR

It is desirable that for any given set of con-
ditions the distance between the rear end of the
loading conveyor and the.portion of the- cross
conveyor. below it remain .uniform, and yet be
possible to discharge coal from the Cross. con-
veyor- at various heights including the level of
the upper end of the loading conveyor, In order
to accomplish both of these things while allow-
Ing the conveyor to discharge from either side of
the machine, the supporting rods 130 are bowed
downwardly to the same extent as the floor 103
of the discharge conveyor. Therefore, as_either
end of this conveyor is moved outwardly its outer
end rises, but the portion beneath the loading
conveyor remains the same distance below the
upper end of that conveyor. It will be noted
in Fig, 4 that the upper edge of the front side-
plate 101 of the cross conveyor likewise is con-
cave and is substantially engaged by the curved
lower edges of a . pair of vertical guard plates
146 extending outwardly from the upper end . of

the main conveyor. )

Fig. 4 also shows the discharge conveyor pro-
Jecting from the right side of the machine with -
its outer end level with the top.of the main con-
veyor, but with its inner end portion below the
upper end of the main conveyor. By pumping
oil into cylinder 132 and releasing it from cylinder.
133, piston 134 will be moved to the left and will:
thereby cause cable 139 to move the . discharge
conveyor across the center frame so that. it will
project from the left side of the machine as indi-
cated by broken lines in Figs, 1 and 6. - i

It will be seen that in the long-wall mining
system this loader is adapted to travel parallel
to and between the working face and the mine-
props with the cross conveyor normally extending
between the props to discharge onto a belt or
into cars likewise traveling parallel to the work-
ing face. 'The cross conveyor also is capable of
being readily retracted to permit the machine to
pass the mine props. Also, in order to avoid
spillage of coal when the cross conveyor is op-
posite a prop, the machine may be trammed back.
and forth; that is, the machine is driven forward
with the gathering arms in operation to deliver
coal to the cross conveyor, but. before the coal
is discharged from the cross conveyor the ma-
chine is backed up -so that the discharge end of
the cross conveyor is clear of the prop, where-
upon the coal is discharged into.the haulage unit...
After all of the coal has been discharged, the.
machine is again driven forward and the above- .
described operation is repeated until the machine
has moved forward sufficiently for.the cross con-
veyor to clear the prop. The loader can also be
used in the “room” system of mining to pick up
slate and gob it between the props along the side
.of the room at the rear of the working face, . .-
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" Keeording - to -the provisions of the: patent
statutes, we have explained the principle and con-
- 'struction Of our invention zud-have illustrated
and described what wWe now consider to represent
its best embodiment, However, we desire to have
it- understood that, within the scope of. the ap-
pended claims; the invention may be practiced
otherwise than as specifically illustrated and de-
scribed. - : i :
Weclaim: - , ) , ;
1. A’ coal loading ‘machine-comprising a vehicle
frame, means attached to the frame for propel-
ling it ‘along the ground, ah inclined loading con-
veyor projecting downwardly from the front end
of the frame, a discharge conveyor mounted on
said frame tradsversely theréof -and bélow the
rear -end -of said loading conveyor for.receiving
coal therefrom, means -for moving the discharge

conveyor longitudinally in opposite directions: to-

project it from- either side of said frame, said dis-

charge conveyor being provided with sprockets at

its’ opposite ends and ‘with an endless conveyor
element extending around said sprockets, and
means for always driving the sprocket -at the
projecting end of the discharge conveyor ina di~
“rection to pull - the upper length of said conveyor
element around ‘it, whereby said upper length is
kept under tension and coal is always discharged
from said projecting end of the conveyor.

- 2. A coal loading machine comprising-a vehicle
frame, means attached to the frame for propel-
ling it along the ground,-an inclined loading con-
- veyor projecting downwardly from the front end
of the frame, a discharge conveyor mounted -on
said Irame transversely thereof and below the
 rear end of said leading conveyor ‘for receiving
coal therefrom, said. discharge conveyor being
provided with driving sprockets af its opposite
ends, an endless chain extending around -said
sprockets, & drive sprocket engaging the chain
between: said driving sprockets, means for moving
the discharge conveyor longitudinally in opposite
dirvections to- project it from either side of said
frame, and means for driving said drive sprocket
in opposite -directions whereby to seleetively dis-
charge coal from: either side of the machine.

3. A coal loading machine comprising a vehicie
. frame, means attached to the frame for propel-

ling it along the ground, an inclined loading éon-
veyor projecting downwardly from the front end

of the frame; & discharge conveyor disposed trans- -

versely of said frame below the rear end of said
loading conveyor for receiving coal therefrom, a

downwardly bowed supporting member extending »
55 ‘means for reversing the motor to drive the con-

lengthwise of each side of the discharge cenveyor

and secured thereto, guide members mounted on -

said frame and provided with: recésses for slidably
receiving said supporting members; means for
sliding said’ supporting members lengthwise in
- opposite directions in said guide members t0 se-

lectively project the conveyor from -either side-

of said frame with its outer end: higher than the
rest’ of ‘tlie conveyor, and means for-driving the

discharge conveyor in opposite directions:whereby

to discharge coal from either side-of tire machine:

4, A ¢oal loading machine eomprisibg a vehicle-
frame, means attached to-the frame for propel-

ling it-along the-ground, an- inclined loading cen-
veyor projecting downwardly from tle: front-end
of ‘the- frame, g discharge conveyor- mounted on

said frame transversely thereof and-below the rear-

end of said: loading conveyor for receiving- coal

therefrom, a pair of horizontal hydraulic cyl-

inders rigidly mounted on said frame under the:

discharge: conveyor, pistons slidably mounted in- 75

.
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the cylinders, cables connecting the pistons with
the discharge conveyor for moving it in opposite
directions to ‘project it from either side of said
frame, means for admitting fluid under pressure
selectively into- either cylinder and for releasing
fiuid from the other, and means for driving the
discharge conveyor in opposite directions where-
by to discharge coal-from the side of the machine
iréom which the conveyor projects. s

{710 5. A coal loading machine comprising a vehicle

frame, means attached to the frame for propel-
ling it along the ground, said frame having spaced
vertical front and back walls, a discharge con-
veyor extending transversely of said frame be=

15 tween said walls, an' elongated supporting mem-

ber extending: lengthwise of each side of the con-
" veyor and secured thereto, guide members mount-
ed on said walls and slidably receiving said sup-
porting ‘members, an inclined.loading . conveyor

20 projecting downwardly from the front end of said

frame with its rear end projecting over said front
wall to deliver coal to said discharge conveyor;
means for sliding said supporting members length-
- wise in opposite directions in said guide members

95 to ‘selectively project the conveyor from either

side of said frame, and means for driving the dis-
charge conveyor in opposite directions whereby
to-discharge coal from-either side of the machine.

6. A coal loading machine comprising a-vehicle

a0 frame, means attached to the frame for bropel-

ling it along the ground, said frame having spaced
verbi(:al front and back wails, a discharge con-
veyor extending transversely of said frame be-
tween said walls, said back wall being provided

g5 with an opening, an electric motor mounted be-

hind said back wall and operatively connected -
through said opening with the conveyor for drive
ing it, and an inclined loading conveyor projecting
downwardly from the front end of said frame with

40 its rear end projecting cver said front wall to de-

liver coal to the discharge conveyor.

7. A coal loading machine comprising a vehicle -
frame, means attached to the frame for propel-
.ling it along the ground, an inclined loading con=

45 veyor projecting downwardly from the front end -

of the frame, a discharge conveyor mounted-on
said. frame transversely thereof and below' the
rear end of said loading conveyor for receiving
__coaltherefrom, hydraulically actuated means for

50" moving the discharge: conveyor longitudinally in

opposite: directions to project it from either side
of said frame, an hydraulic pump, an electric
motor-for driving the pump, means operably con- -
_necting the motor to the discharge conveyor,

veyor in the opposite direction, and means for -
reversing the inlet and outlet connections to the
pump when said motor is reversed.

8. A self-propelled coal loading machine com=-

60 prising a frame, traction members supporting the -

fraine at opposite sides thereof, means for driving
each of said members, an inclined loading con-
veyor pivotally mournted on a horizontal axis on
the front end of the frame between said.traction.

65 members, electrically operated means for driving

said-conveyor, hydraulic means for tilting said
conveyor about its pivot, a- discharge CONveyor.
mounted transversely of said frame and below the
rear end of the loading conveyor; hydraulic.means:

70- for-moving the discharge. conveyor transversely of

the frame, electrically operated means for driving
the discharge conveyor in cpposite directions; and
marually operable controls at the rear of the ma- -
ching for-actuating s2id electrically operated-and .
hydraulic means; R
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9. A coal loading machine for the long-wall
system of mining comprising a frame, means at-
tached to opposite sides of the frame for propel-
ling it along the ground, a loading conveyor at
the front end of the frame formed to gather coal
in front of the machine and to carry it rearwardly
thereof, a reversible discharge conveyor mounted
for transverse reciprocation centrally of the
frame below the rear end of the loading conveyor
and adapted to receive coal therefrom and to dis-
charge it at either side of the machine, and man-

&

10

5

ually operable control means mounted at the rear
of the frame behind the discharge conveyor for
controlling the operations of said propelling means
and the two conveyors and of the reciprocation of
the discharge conveyor, said control mesans being
located in a position for actuation by an oper-
ator stationed behind the machine,
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