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UNITED STATES PATENT OFFICE

2,353,052
LOADING MACHINE

Nils D. Levin, Columbus, Ohio, assignor to The
Jeftrey Manufacturing Company, a corpora-

tion of Ohio

:

Original application October 22, 1937, Serial No. -

170,426.

Divided and this application Febru-

ary 18, 1941, Serial No. 379,475
(Cl. 198—11)

6 Claims,

This invention relates to loading machines, and
one of the objects of the invention is the pro-

vision of an improved and efficient frontal attack

.type of loading machine adapted for the load-
ing of coal in g coal mine particularly while stiil
standing in a semi-compact mass at the coal face
7after having been shattered or dislodged from
the solid of the mine vein by blasting charges.

A further object of the invention is the pro-
vision of an improved hydraulic control system
particularly useful in loading machines.

10

Another object of the invention is to provide '

improved means for flexibly supporting gathering
and discharge conveyors of a loading machine.

Still another object of the invention is to pro-
vide improved and efficient means for replacing
upon a mine track the front wheels of a wheeled
truck of a loading machine.

More particularly it is the object of the present
invention to provide improved hydraulic mecha-
nism for adjusting the elevation of a conveyor

swingable on a horizontal axis and resiliently .

supporting such conveyor when in adjusted posi-
tion.

Other objects of the invention will appear
hereinafter, the novel features and combinations
being set forth in the appended claims.

In the accompanying drawings,

Fig. 1 is a plan view of the loading machine
embodying my improvements, with the swinging
boom of the discharge conveyor cut short;

Figs. 2 and 3 placed end to end constitute a
side elevational view of the loading machine
shown in plan in Fig. 1;

Fig. 4 is a vertical longitudinal sectional view
of the rear end portion of the loading machine
shown in Figs. 1 and 2; :

Fig. 5 is & vertical longitudinal sectional view
of the front portion of the loading machine
shown in Figs. 1 and 2, with the extreme forward
end of the gathering conveyor unit cut short;

Fig. 6 is a sectional view taken along the line
6—6 of Fig. 5 looking in the direction of the
arrows; :

Fig. 7 is a sectional plan view showing particu-
larly the rear end portion of the truck and the
truck propelling means;

Fig. 8 is a continuation of Fig. 7, showing the

forward end of the truck and the drive means for
the gathering conveyor,

Fig. 9 is a piping diagram of the hydraulic
system for the loading machine; and

Figs. 10, 11 and 12 show details of the valve
mechanism. .

This application is a division of my co-pending
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application, Serial No. 170,426, filed October 22,
1937, for an improvement in a Loading machine.

As illustrated generally in Figs. 1, 2 and 3 of
the drawings, the mining and loading machine
comprising my invention is primarily a frontal
attack machine but provision is made whereby
a gathering conveyor cannot become wedged into
the material being loaded in that the attack is
not confined to a front attack but also includes
a lateral attack at both sides of the forward
end of the gathering conveyor.

The said loading machine comprises a track
mounted truck 40 upon which is mounted a
gathering conveyor #1 and a discharge con-
veyor 42, the former being adapted to dig into
and gather loose or semi-compact coal and to
convey it to the latter by which it is discharged -
into track mounted coal cars, one of which is
illustrated at 43. (Figs. 2 and 3.)

Power means is provided to tram the loading
machine along the mine tracks at a relatively
fast speed, and to operate it along said tracks ab
a feeding or operating speed while at the same
time operating the gathering and discharge con-
veyors to gather and load coal into coal cars 43.

As best seen by reference to Figs. 2, 4, 5, 7, and
8, the truck 40 comprises a main frame formed
by longitudinally extending side members 44
rigidly attached together at their forward ends
by an arcuate front cross-piece formed by spaced
members 45, preferably welded to the side mem-
bers 48 and rigidly attached at their rear ends,
as by welding, to an arcuate cross-piece 46 (Fig.
7) having removably attached thereto an arcuate
bumper plate 41 held in place by nuts and bolts
48.

Adjacent its forward end, the main frame com-
prises a bed plate 48 (Fig. 5) rigidly attached to
the tops of the side members 44 and front cross-
pieces 45, as by welding. The gathering con-
veyor 41 and the drive means therefor are sup-
ported from this bed plate 49, as will-be here-
inafter explained in complete detail.

Adjacent its rear end the main frame is pro-
vided with 2 bed plate 50 (Figs. 4 and 7) which
is rigidly attached to the bottoms of the side
members 44 and the rear cross-piece 46. The bed
plate 50 supports the single drive motor 224
which drives all of the apparatus on the loading
machine, as hereinafter described in full detail,
and supports most of the gear mechanism for
controlling said loading machine.

As best seen in Figs. 4 and 5 of the drawings,
the truck 40 is mounted upon a pair of forward
track engaging flanged wheels 51, 51 keyed on
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axle 52 which is journaled in adjustable bearing
boxes 53, 53 slidably supported upon guldeways
54, 64. Gearing mechanism 55 is provided for ad-

justing the bearing boxes 53, 53 in unison longi- -

tudinally along the guideways 54, 54 from a con-
venient position adjacent the side of the truck
40, as illustrated in Fig. 8.

The truck 40 is also provided with rearward

track engaging flanged wheels 56, 56 mounted.

upon axle 51 journaled in bearing boxes 58, 58
(see Fig. 7) slidable longitudinally in guideways.
Gearing mechanism 61 readily accessible from the
side of the truck 40, as best seen in Fik. 7, is pro-
vided for adjusting the bearing boxes 58, 58 longi-
tudinally in unison along guideways.

As clearly seen in Fig. 7 of the drawings, the
gearing mechanism 61 includes a square headed
shaft adapted to receive a crank, which square
head may be locked in position by a latch slidable
vertically in a guide and having a square notch
at its lower end fitting over a squared portion of
the shaft 61. Similar latch mechanism may be
associated with the operating shaft of the gear-
ing mechanism 55.

The axles 52 and 57 are provided with sprockets
which are connected together by a continuous
chain 65 to insure their movement in unison.
Axle 57 also carries a drive sprocket 59 by which
it is driven, as hereinafter described in full de-
tail. It is thus evident that driving power will be
applied to all of the track engaging wheels 51, 81
and 56, 56.

Tt is to be particularly noted, that the bearing
boxes 58, 58 (Fig. T) assoclated with axle 57 are
positioned outside the wheels 86. As was previ-
ously mentioned, the bearing boxes 53, 53 asso-
ciated with axle 52 are inside the wheels 51, §l.
As a consequence, there is a modified three point
suspension provided for the truck 40 which I have
found allows all of the wheels 51, 51 and 56, §8
to remain on the mine rails 86 though the latter
may be very uneven. This tends to prevent de-
railment of the machine. :

Tt will be evident that the gearing mecha-
nisms 55 and 61 may be employed to shift the
axles 52 and 57 (Pigs. 7 and 8) forwardly or rear~
wardly either to tension the chain 65 or to tension
the drive chain associated with the sprocket §9.

The construction of the gathering conveyor #1
is best seen by reference to Figs. 1, 2,4,5,7 and 8
of the drawings and comprises a turntable 68
formed by a bottom plate 69 provided at its rear
end with a circular opening adapted to receive a
journal bearing 10 (see Figs. 4 and 5) which is
reinforced by a plate Tl and a ring 12, all rigidly
attached together, as by welding. The journal
bearing 10 is journaled to a casing 13 which is
removably attached to the front bed plate 49 by
virtue of screws T4 which th{»\‘:':ad into a ring 7%
welded to the bottom of said front bed plate 48,
as clearly seen in Figs. 4 and 5 of the drawings. It
is thus evident that the turntable 68 is journaled
to the truck 408 about an upright axis provided by
the casting 13 thereby providing for lateral swing-
ing movement of the gathering conveyor 41. ‘

It will be evident that the thrusts received by
" the gathering conveyor &1 will be translated to
the truck 40 through the casting 73 and thus
this casting and the journal bearing 10 asso-
ciated therewith is made of very rugged construc-
tion.

As clearly illustrated in Figs. 4 and 5 of the
drawings, the bottom plate 69 is removably at-
tached to the casting 18 by a threaded ring 16
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threaded to the top of sald casting 13 and held
locked by & set screw 11,

The turntable 88 also includes upright side
plates 18 and intermediate front plates 19 which
cooperate to support a top plate 80, which plates
co-operate to provide a gearing housing and sup-
port, as hereinafter explained in full detail.

As best seen in Figs. 1 and 2 of the drawings,
side plates T8 of the turntable 88 carry side
brackets 81, 81 provided with pivot pins 82 upon
which is pivoted the gathering boom 83 of the
gathering conveyor 41 by means of brackets 84, 84
(Fig. 1) having apertures to receive the pins 82,
which brackets 84, 84 are welded rigid with side
members 85, 85 of said gathering boom 83. It
will be evident that the boom 83 is swingable with
respect to the turntable 68 about a horizontal axis
provided by the pivot pins 82. The gathering
boom 83 comprises a bottom plate 86 welded to a
cross I-beam 101 (Fig. 5) which said bottom
plate 86 is welded rigid with the side members
85, 85 and, at its rear end, is substantially parallel
with and forms an extension of the top plate 80 of
turntable 68.

As clearly illustrated in Fig. 2 of the drawings,
the bottom plate 88 is provided with a flat work-
ing portion 87 adjacent its forward end which
lies in a plane forming an angle with the plane
of the major portion of said bottom plate 88, said
two plates being connected by a smooth curve.
In other words, the hottom plate 88 is smoothly
curved to form & working portion 87 at its for-
ward end which is substantially horizontal there-
of when at the mine floor, slightly sloping up-
wardly and rearwardly when the boom 83 is in its
lowered position with the working portion 87 slid-
ing over the floor of the mine. This construc-
tion is particularly desirable to the end that the
bottom plate 86 may work under all of the coal
during the attack on the shot-down or semi-
compact mass of coal.

As best illustrated in Fig. 1 of the drawings,
the bottom plate 86 carries a pair of gathering
chain guides 88 and 89 each formed by an outer
grooved track member 90 grooved at its outer sur-
face to receive the side bars and retaining gibs of
the gathering conveyor chains designated gen-
erally 91, 81. That is, the track members 90 are
provided with grooves and retaining flanges to
keep the gathering conveyor chains 91, 91 in
proper position. Cover plates 92, 82 extend be-
tween the opposite sides of each track member
90 to prevent any material accumulating there-

" between. Reinforcing bars are provided inside

b5

(1

each of the track members 90 and all of sald
members comprising bottom plate 86, track mem-
bers 90, 90, cover plates 92 and reinforcing bars
are rigidly attached together by appropriate
rivets.

As clearly illustrated in Fig. 1 of the drawings,
the track members 80 extend substantially the
full length of the gathering conveyor 41 and thus
the gathering conveyor chains operate substan-
tially through the entire length of said gathering
conveyor. As & consequence, there is only one
re-handling of the gathered material from the
time it is first gathered by the gathering con-
veyor to the time it is discharge into the mine
cars and this is during the time it is discharged
from the gathering conveyor to the discharge
conveyor.

It is furthermore to be noted by particular ref-
erence to Fig. 1, that the inner portions of the
track members. 80 are substantially parallel
through the entire length. As a consequence,
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there is no progressive squeezing action on the
coal being loaded which can produce undesir-
able stresses and strains.

As was previously pointed cut, the width of the
bottom plate 86 is substantially constant
throughout its entire length but at the front end
attacking portion thereof it is curved rearwardly
as seen at 94 (Fig. 1) to provide for a maximum
amount of contact of the flights of the gathering
conveyor chains during.operation.

It is also to be particularly noted that during

the rearward portion of the travel of the con-.

veyor chains 9f in their progress toward the
front end of the gathering conveyor, the flights
are spaced inwardly of the sides of the bottom
plate 86 and are within the confines of the side
members 85 which are provided with appropriate
cover plates 95, 95 (see Fig. 1) attached to inner
side wall cover plates 95’, 95’ (see Figs. 1 and
5). However, adjacent the forward end of the
gathering conveyor 41 the cover plates 95 and
95’ and the side members 85 are removed and the
track members 90 diverge progressively as the
front end is approached. As a consequence, the

flights of the gathering conveyor chains 91 pro-

gressively move laterally beyond the edges of the
_bottom plate 86 adjacent the flat working por-
tion 871 thereof. These flights also, in moving
around the front curved ends of the guide mem-
bers 90, extend beyond the front extremity of

the curved portion 94 of the bottom plate 86 to

dig into, break down and gather the coal either
in shot-down condition or in a semi-compact

mass. This operation is described in more com-

plete detail hereinafter. .

As clearly illustrated in Fig. 1 of the drawings,
1 also preferably provide a pair of electric lights
96, 96 on the gathering conveyor 41 to illuminate
the material being worked.

Since the gathering boom 83 of the gathering
conveyor 41 is pivoted about a horizontal axis 82
with respect to the turntable 68 of said gathering
conveyor 41, it is, of course, evident that the
track members 90 must be broken at this pivot
point. As illustrated in Pig. 5 of the drawings,
an extension for the track members 90 is pro-
vided at 97 to guide the conveyor chain 91 in its
movement over the turntable 68. The exten-
sions 91, of which there will be one for each of
the two gathering conveyor chains, provide guide
paths on each side thereof leading both to and
from drive sprockets 98 for which there will be
one for each of the chains 91, 8. The extensions
97 will, of course, terminate the guide track for
the chains 9f, 91 adjacent the drive sprockets
98, 98. : :

Each of said extensions 91, 97 is provided with
a rounded nose 99 (Fig. 5) adapted to extend into
a pocket in the frame of the boom 83 and slight-
ly spaced therefrom. This, of course, permits
limited movement of the boom 83 about the hori-
zontal axis provided by the pins 82, 82. It is
-also to be noted that protecting cover plates 100
are provided adiacent and above the top plate
80 of the turntable 68, which cover plates 100
overlap the cover plates 95. (Fig. 5.)

To provide for the vertical swinging movement
of the hoom 83 about the axis of pivot pins 82
I provide a double acting type of hydraulic pis-
ton motor mechanism best seen in Figs. 5, 6 and
8 of the drawings and designated generally by
the reference number 102. Said piston motor
mechanism 102 comprises a bottom head casing
{03 provided with trunnions 104 by which it is
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pivotally mounted upon a bracket formed by 75

3

spaced plates 108, 105 rigidly but removably -at-
tached to frame members 108, {06 of the turn-
table 68 by nuts and bolts 107, 107. :

" Clamped rigidly between the head casting 103

'and & piston rod receiving cylindrical head 108

by a plurality of elongated clamp bolts 109, .
provided with appropriate nuts, is-a cylinder 10.
Within the cylinder {10 is a piston ({{ formed
by a pair of opposed sealing rings 112, 112 pref-
erably made of leather or a composition to ef-
fect a perfect seal and carried upon a ring i3
and clamped between clamp plates fi4 clamped
rigidly to a piston rod 11§ by a keyed nut 116,
The head casting 108 is provided with an inlet
port {17 and the cylinder head (08 is provided
with an inlet port (18. The piston rod 11§ ex-
tends through an appropriate opening in the
cylinder head {08 provided with an appropriate
packing gland or stuffing box 419, It will be
evident that fluid under pressure may be ad-
mitted either above or below the piston Il to
move it either upwardly or downwardly.

As hereinafter described in complete detail,
the piston {41 may also be sealed and locked in
any adjusted position. The upper end of the
piston rod 115 is provided with an upset head
120 received fixedly but loosely in a channeled
cross member |21 provided at its opposite ends
with downwardly extending L-shaped hanger
plates 122, 122 forming a yoke. The connection
between the head 120 and the cross member 121
permits relative movement between them while
insuring their attachment together.

The hanger plates 122, §22 have their horizon-
tal portions provided with apertures through
which extend rods 123, 123 pivotally attached at-
their tops by pins 25, 125 to a transversely ex-
tending bar (24 welded rigidly with the bottom
plate 86 of the boom 83. Beétween the horizontal
portions of said hanger plates 122, 122 and said
bar 124 and surrounding the rods 123, 123, I pro-
vide compression coil springs (26, 126. The bot-
tom ends of the rods 123, 123 are threaded and
receive adjusting and lock nuts 127, (21.

It will be evident, particularly by reference
to Fig. 6 of the drawings, that the boom 83 is
supported upon the coil springs 126, 126. When
the loading machine, with the gathering con-
veyor 41 elevated, travels along the track about
the same weight is carried on each of the axles
52 and 57. When at the face, the front end of
the gathering conveyor 41 is lowered until it
rests on the mine floor. This takes a great
amount of weight off the front axle and, except
for springs 126, 126, would throw the machine
out of balance to such an extent that the front
wheels 51, 51 might raise. off the track and de-
rail the machine. Also, sometimes the front
end of the gathering conveyor 41 climbs up a
roll in the mine bottom. The springs 126, 128
insure sufficient load on front wheels 51, 51 to
keep them on the track rails under all normal
conditions and prevent derailment.

By reference particularly to Figs. 5 and 8 of
the drawings, it will be seen that adjacent the
front end of the truck 40 and extending up-
wardly through the front bed plate 49 thereof,
is a plurality of rollers {28 mounted upon stub
shafts 129 carried by the spaced plates of the
front cross-piece 45. These rollers 128 bear
against an arcuate bearing plate 130 carried
on the bottom plate 69 of the turntable 68 and
thus provide an anti-friction support for the
front end of the turntable 68 of said truck 40.
In other words, the turntable 68 will be support-
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ed upon the truck 40 by the journal bearings 76
and by the rollers {28 and bearing plate {30.
To insure upward movement of the truck 40
in case the forward end of the gathering con-
veyor 4t is operated to return the front wheels
8f of the truck to the mine rails, I provide an
arcuate lifting plate 13f (Fig. 5) which extends
under the forward edge of the front bed plate

48 and is rigidly attached to the bottom plate -

69 of the turntable 68 by screws §32 threaded
in an arcuate spacer 133,

'~ To provide for the swinging of the gathering
conveyor 41 about the vertical axis of casting 73
I provide a very simple and compact arrange-

ment in the form of a hydraulic pistonn motor

134, best seen in Figs. 7 and 8 of the drawings,
comprising a cylinder 135, pivotally attached
at its rear end to a bracket i36 formed rigid
with the main frame of the truck 40, and a
piston carrying a rod 137 pivotally attached to a
bracket 138 formed rigid with the turntable 68
of the gathering conveyor 41. The piston motor
{34 is of the double acting type. That is, it
may. be moved under power in reverse directions
‘and with the system comprising my invention,
‘may be locked in any adjusted position, as here-
inafter described. It is to be noted that this
hydraulic piston motor is entirely within the
confines of the loading machine truck 40 and
thus does not increase the width of said machine.
It is furthermore to be noted that it is highly
protected and therefore cannot be easily dam-
aged.

Attention is now directed partlcularly to Figs
1, 2 and 5, inclusive, and to the construction of
the gathering conveyor chains 8| and the gath-
ering flights which they carry. Each of sald
gathering chains 91 comprises a plurality of main
links formed by spaced retaining gib carrying
side bars interconnected with a plurality of con-
necting links formed in two parts which are piv-
otally connected about horizontal axes. The
main links and connecting links are pivotally
attached together by pitis. The pins make a
snug fit with the connecting parts whereby the
chain will be relatively rigid except for move-
ment about rectangularly disposed horizontal
and upright axes provided by said pins. That is,
each chain 91 will be free to pivot about a hori-
zontal axis so the chain can travel over the ir-
regular surface of the bottom plate 88, and also
free to pivot about a vertical axis so the chain
can travel around the continuous generally or-
bital path provided by the track members $90.
For any other movement the chain will be rela-
tively rigid which is particularly desired in car-
rying out the rather heavy work required of the
gathering chains 91.

I pivotally attach to every sixth main link a
gathering flight {43 interspersed with alternate
gathering flights (44, The essential difference
between the gathering flights {43 and 144 lies in
the fact that the former carry removable bits or
picks 145 which are particularly effective to dig
into and break down a semi-compact mass of
material while the gathering flights 144 are de-
void of such bits or picks.

Attention is now directed pa.rticularly to the
construction of the discharge conveyor 42 as
illustrated in Figs. 1, 2, 3, and 4. Said discharge
conveyor 42 comprises three articulated parts in-
cluding a stationary hopper 155 supported upon
the front bed plate 49 of the truck 40 by spaced
side brackets. The hopper 155 comprises spaced
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side members 158 and a downwardly inclined 76
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rear chute 59 (Fig, 5) formed integral with said
side plates 168. The chute 159 is adapted to
receive coal as it discharges from the rear end
of the gathering conveyor &1 over the top piate
80, A guiding arcuate apron {60 is carried by
the top plate 80 in overlapping relation with the
chute {59 to insure the proper reception of coal
by sald hopper (55 without any loss thereof.
The chute 159 is of generally conical form thus
permitting free rotation of the apron (80 with
respect thereto. :

It may also be pointed out that the side plates
18 of the turntable 68 have rearwardly extend-
ing deflector wings 161, 184’ which extend over
and partially into the arcuate chute {89 of the
hopper {58 thus guiding the material discharged

_ by the gathering conveyor 4{ into the hopper

i65. (Fig. 1.) ‘The hopper 158 is provided with
8 chain guiding bottom plate 162 (see Figs. 4 and
5) ‘which is primarily adapted to guide the re-
turn flight of the conveyor chain associated with
the discharge conveyor #2. A feed plate {63 is
provided adjacent the forward end of the chute
{59 in the hopper 155 and feeds the material
onto & material supporting false bottom plate
i64 of the hopper 156 over which bottom plate
164 the upper run of the flight carrying conveyor
chain {65 of the discharge conveyor 42 travels to
convey the coal rearwardly and discharge it into
the cars 43.

Pivotally attached to the hopper 155 by means
of spaced side brackets 166, 166 (Fig. 4) carried
by side members 167, {67 and journaled on pins
168, 168 is a discharge boom 169. It is evident
that the boom 169 is pivoted about a horizontal
axis formed by pins (88 for vertical swinging
movement with respect to the hopper {55 and
the truck 40. The discharge boom (89 is formed
in two parts comprising the forward part (170
and the rearward part {71 which are . pivotally
attached about a vertical axis, the reaward part
111 being swingable horizontally about said ver-
tical axis. The forward part 170 of the boom
169 comprises a bottom plate 112 (Fig. 4) which
acts somewhat as a continuation of the bottom
plate 162 of the hopper 155 (Figs. 4, 5).

Positioned above the bottom plate 172 is 8 ma-
terial supporting false bottom plate 113 which
forms a continuation of the material supporting
false bottom plate (64 of the hopper 155. Ex-
tending successively along the false bottom plates
164 and 113 are a pair of spaced guiding and
retaining angle members 174 and {718, respec-
tively. As clearly illustrated in Figs. 1 and 4 of
the drawings, these angle members {14 and 1%
cooperate with retaining gibs on the conveyor
chain 185 to retain it in place while permitting

longitudinal movement thereof, at the same time

gulding it properly along the center of the
troughway formed by the false bottom and side
plates of the discharge conveyor 42,

Extending downwardly from the false bottom
plate 173 and in alignment with the angle mem-
bers {14, 174, I provide angle members 178 which
form a guide and support for the return flight
of the chain 185 during its travel along the for- -
ward part 170 of discharge bottom 168. Oppo-
site the angle members 176 and carried on top of
the bottom plate 712 is a wear strip 11T which
also aids to support the return strand of the
chain 168. ‘

As clearly indicated by reference to Figs. 1 to
4 of the drawings, the rearward part 171 of the
discharge boom {69 comprises spaced side plates
1718, 178 between which extends a bottom plate
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119 above which is positioned a material sup-
porting false bottom plate 180 which is a con-
tinuation of the false bottom plate 173 and over
which the conveyor chain 185 travels and con-
veys the material, The forward end of the rear-
ward part (71 has attached to the false bottom
plate 180 contacting plate means 18f which is
pivotally attached by a pivot 182 to the rear end
of the false bottom plate 173.

As clearly illustrated in Fig. 1 of the drawings,

having an upstanding guide rod 204 which ex-
tends into the coil spring 202 and into the guide

" eylinder 201, the coupling member 203 being pivot-

ally attached to a bracket 205 formed integral
with the rear bed plate 50 and the bumper plate
47 of the truck 40.

It is evident that the coil springs 202 wiil pro-

. vide a flexible support for the discharge boom

10

the rear end of the false bottom plate 173 and .

of the bottom plate 172 are formed on the arc
of a circle, the center of which is along the axis
of the pivot 182. Likewise, the forward end of
the bottom plate 119 and the false bottom plate
180 are formed on the arc of slightly larger
circles than those of plates 172 and 113, respec-
tively, whereby & continuous surface is provided
in each case for any swinging position of the
rearward part §11 of the discharge boom 169,

It is also to be noted by reference to Fig. 4
of the drawings, that angle members 183 are pro-
vided on the bottom of the plate member 18§ to
form a guide for the return strand of the chain
165 leading up to the pivot point provided by pivot
182,

Adjacent the break between the bottom plates
112 and 179 I provide a lower wear plate 184 on
plate 119 and laterally spaced guide plates 185 on
member (81. These plates 184 and 185 serve to
guide and direct the return strand of the chain
165 so that their gibs enter the guideways of the
angle members 183.

Adjacent the rearward arcuate end of the

bottom plate (12 I provide an arcuate bearing g
plate 186 upon which roils a pair of rollers 381

(see Fig. 2) carried at opposite sides of the front
end of the rearward part {Tf of discharge boom
163 by brackets 382, which, with the pivot 182,
support the rear part 171 of the discharge boom
169. Adjacent its rearmost end the rearward part
171 will be provided with a centrally positioned
discharge sprocket mounted upon an adjustable
shaft 187 (see Fig. 3) upon which sprocket the
conveyor chain 165 will ride. At the forward end
of the discharge conveyor 42 (see Fig. 5) I pro-
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vide within the hopper 185 s centrally disposed -

guide sprocket 188 for said chain 166.
To effect the driving of the-discharge conveyor

185 I provide a drive sprocket 297 (Fig. 7) with
-an endless sprocket chain (not shown) and con-

nect the same to a sprocket on the shaft {98 (Fig.
4) to which is keyed near the center thereof the
sprocket 189 which meshes with the discharge
conveyor chain §65. The sprocket 297 is con-
nected to the shaft 262 to rotate therewith. Power
transmission gearing connects the electric motor
224 to the shaft 262 so that whenever the motor
224 operates, the discharge conveyot will be
driven.

As clearly fllustrated in Figs. 2 and 4 of the

drawings, the means for swinging the discharge -

boom. 169 about the horizontal axis provided by
the pins 168, comprises a single acting hydraulic
piston motor mechanism 194 comprising a bracket
195 rigidly attached to the bottom of the bottom
plate 112 to which is pivotally attached a cyl-
inder 196 having a head {87 provided with an ap-

propriate inlet port 198 within which cylinder

extends & cylindrical piston 199 provided at its
top with a clamped leather or compound sealing
ring 200 which makes a leak-proof sliding fit,
within which cylindrical piston (99 is a guide
cylinder 201 within which extends a coil spring
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202 mounted upon a pivoted coupling member 203’ 75

168 for ‘any position of adjustment thereof, thus
relieving any strain caused by a large lump of
coal on the boom striking the top of the mine roof
or for any other similar cause. - The guire rod 204
provides a guide and retaining means for the coil
spring 202.

It will be evident that by admitting fluid under
pressure to the port 198 or discharging it by said
port, the piston. 199 may be adjusted in the cyl-
inder 196 to expand or contract the hydraulic pis-
ton motor mechanism 194 thus swinging the dis-
charge boom. 169 about the horizontal axis pro-
vided by the pins 168. By locking the fluid in the
cylinder 196, as hereinafter described, the boom
169 may be locked in any elevated position,

Attention is now directed particularly to the
construction of the means for swinging the rear-
ward part 111 of the discharge boom 169 with
respect to the forward part {10 thereof. It may
be mentioned that to provide continuous side
walls for the discharge conveyor 42 for any posi-
tion of adjustment of the rearward part 114 with
respect to the forward part (70, each of the side
plates 118 carries a pivoted arcuate extension
side plate 206, (¥igs. 1, 2) the free end of which
is urged into contacting relation with the side
plate 167 by a coil spring 207 coiled about an ex-"
tensible rod 208 pivoted at one end to a bracket
rigid with the plate 206 and extending through a
bracket formed rigid with the side plate 178. As
the rearward part 171 of the boom (69 swings
about the axis of pin 182 (Fig. 4), the free end
of the plate 206 will move forwardly and rear-
wardly in contacting relation with the side mem-
ber 167 thus forming continuous sides for the
discharge boom 42,

To cause swinging movement of the rearward
part 171 of the boom 169, with respect to the for-
ward part 170 thereof about the axis of pin (82,
I provide a bracket 211 formed rigid with the
bottom plate 172, Pivotally attached to bracket
211 is a rod 212 the rear end of which is pivoted
to a sliding head 2(3 of a hydraulic piston motor
222, Said hydraulic piston motor 222 comprises
a-cylinder 214 rigidly attached to a side plate {18
of rearward part 11 of discharge boom 169 with-
in which is a piston attached to a piston rod 214’

It is evident that upon operation of the hy-
draulic piston motor 222 the rearward part {1{ of
discharge boom 169 will swing about the axis of
pin i82 (Figs. 1, 2). The motor 222 may be
locked in any desired position of adjustment to
lock the rearward part 11 of discharge boom 169
In position. In actual pratice this angle of swing
is made approximately eighty degrees. It may
also be mentioned that the angle of swing of the
gathering conveyor 4| is also approximately
eighty degrees.

This ability to swing the discharge boom by
fluid pressure motor operated mechanism pro-
vides for the loading of cars on tracks adjacent
the track which supports the loading machine
and, in addition, provides for the loading of cars
while the loading machine is on & curved track.
It is also useful in traveling around curves while
tramming the loading machine to an operating
position.
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Aftention is now directed particularly to Figs.
4, 5, 7 and 8 and to the drive means for the vari-
ous devices to be driven. At the outset it may
be stated that only a single or common electric
motor 224 is relied upon as the primary source
of power to effect a driving of all of the devices
of the loading machine. Said electric motor 224
is mounted upon the rear bed plate 50 of the
truck 40 and compactly positioned below the dis-
charge conveyor 42 which extends upwardly and
rearwardly from the hopper 158. Due to this
positioning of the electric motor 224 it is possible
to provide & very large and powerful motor which
is capable of effecting any and all of the drives
required at any time while maintaining a ma-
chine of low height to permit its use in a rela-
tively low head coal mine. Said electric motor
224 is provided with a forwardly extending ar-
mature shaft 225 (see Fig. 4) carrying a drive
pinion 226 meshing with a bevel ring gear 221
which is rigidly attached to the housing 228 of
a friction clutch mechanism 229 (see Fig.4). The
housing 228 is keyed to a vertical shaft 230 which
is mounted at its top in a bracket 231 rigidly
attached to the main frame of the truck 40, there

being an anti-friction ball bearing 232 interposed
between the bracket 231 and the shaft 230 which
is held in place by a removable cap 233. The
bottom of the shaft 280 is supported in a bracket
formed rigid with the bottom plate 50, said sup-
port being through an anti-friction ball bearing
235. Keyed to the lower end of the shaft 230
and above the bearing 235, is a bevel gear 2386.
It may thus be noted that the gear 227 and the
gear 236 being both keyed to the shaft 230, will
be driven together at all times from the motor
224,

Journaled loosely on the central portion of the
shaft 230 is a clutch member 231 (Fig. 4).
Splined on the interior of the housing 228 and on
the exterior of the clutch member 237, which
members 228 and 237 comprise cooperating clutch
members, is a plurality of overlapping stacked
friction plates, alternate ones of which are con-
nected to the housing 228 and the clutch member
231, respectively. Adjacent its bottom the clutch
member 237 is provided with an integral extended
flange to which is pinned & gear 240. The flange,
in addition to supporting the gear 240, also acts
as one compression member for the friction clutch
plates 238.

To effect a compression of the clutch plates
238 and thus to effect an engagement of the
clutch elements 228 and 2317, I provide a com-~
pression. ring within the housing 228 having a
flange which bears against said plates 238.
Downward movement of the ring to effect the
aforementioned compressing action is effected by
a plurality of pins 242 which extend through aper-
tures in the housing 228 and are carried by a
ring operable through an anti-friction ball bear-
ing operable by a trunnion collar which is con-
trolled by a shipper 246 keyed on a shaft 241
(Fig. 4) which shaft 247 is journaled at one end
in an upwardly extending plate 248 (Fig. 7) rigid-
1y attached to a false bottom plate which, in turn,
is rigidly attached to the main frame of the truck
40, as clearly illustrated in Fig. 4 of the drawings.

Adjacent its other end the. shaft 247 is sup-
ported in a pair of downwardly extending aper-
tured plates 250, 250 (see Fig.7) which are bolted
to the bracket 231. .

It will be evident that rocking movement of
the shaft 247 to urge the collar downward will

10

15

20

25

30

35

40

45

50

55

60

85

70

cause an application of the friction clutch 229 to 75

drive the gear 240 and when the shaft 247 is re.
leased the clutch 229 will automatically become
disengaged due to lack of sufficient clamping
pressure on the plates 238. ‘ p

It may be stated that the gear 240 which is
controlled by the clutch 229 is individual to a
gear train for driving the- gathering conveyor
chains 81. This gear train will now be described
with particular reference to Figs. 4, 5, 7 and 8.

The gear 240 meshes with idler gear 251 mounted

upon an anti-friction supported shaft 282 jour-
naled in a cup 253 rigidly and removably attached
to front bed plate 49, which gear 251 in turn

meshes with a large gear 254 carried by & shaft

255 on anti-friction bearings in the previously
described casting 13. (Fig. 4.)

It is to be particularly noted that since the
vertical axis about which the gathering conveyor
41 swings is along the axis of the shaft 265, power
can be transmitted to said gathering conveyor
through the gear 254 while the gathering con-
veyor is in any desired position of adjustment.
The large gear 254 meshes with one of a pair of
intermeshing large gears 256, 266 (Figs. 5 and 8)
which are journaled in the bottom plate §9 and
top plate 80 of the turntable 68 and which drive
the previously mentioned sprockets 88, 98 through
shafts 257, 267. It is thus seen that the two drive
sprockets 98 are driven in reverse directions and
at the same speeds, thereby to drive the gather-
ing chains 91, 91 at the same speeds and in
reverse directions, with the flights on one chain
in fixed relation to the flights on the other chain.

Attention is now directed particularly to Pigs. 4
and 7 and to the gear train which is operative to
drive the truck 40 either forwardly or reversely
and at either a fast tramming or transportation
speed or at a low feeding or sumping speed. This
gear train includes the previously described gear
236 which, as above pointed out, is driven direct-
ly from the motor 224. Gear 238 meshes on op-
posite sides with bevel gears of reversing friction
clutches. ’

The reverse ends of the shaft 262 are mounted
in appropriate journal bearings 270 and 271 both
formed rigid with the false bottom plate 249 (Figs.
4and 7). .

Keyed to the shaft 262 is a drive pinion 212
which, as best seen in Fig. 7, drives a variable
speed reduction mechanism comprising a gear
213 constantly in mesh therewith, which is keyed
to a pinion 274 both of which are journaled loose-
ly upon a countershaft 215. Pinion 274 meshes
with a larger gear 218 keyed to a pinion 279 and
mounted upon a shaft 280 (Fig. 7) journaled in
bearings 281, 28(. Pinion 279 meshes with a
gear 282 which is also loosely journaled on
countershaft 278.

The gears 213 and 282 are provided with clutch
jaws 283 and 284 respectively, which cooperate
with clutching elements 285 and 286, respectively,
having appropriate cooperating jaws. A shipper
287 is provided for the clutching elements 285
and 286, which shipper is adjustably mounted on
a shiftable shaft 288 slidable at one end in a jour-
nal 289 carried by side plate 44 and at the other
end pivoted to an operating lever.

In the position illustrated in Fig. 7 of the
drawings, both of the clutching elements 285 and
286 are in clutch disengaging position and thus
no drive whatever will be effected to the counter-
shaft 275. If the shaft 288 is moved in one di-
rection, clutching element 285 will be moved to
engaged position which will effect & high speed
connection between the drive shaft 262 and the
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countershaft 215. When the clutching element -

286 is moved into engaged position by moving the

shaft 288 in the other direction, & low speed
connection will be effected between the drive

.shaft 262 and the countershaft 215. :

Keyed to the countershaft 275 is a drive
sprocket 293 which drives the sprocket 59 (see

drum 336 and the countershaft 215, the former
is provided with jaws adapted to cooperate with
the jaws of a sliding clutch member 831 which

i{s feathered to the end of the shaft 215 and

Fig. 7) through a drive chain 293’. As was pre-

viously pointed out, the drive sprocket. 59 drives
the axle 57 and the wheels 56, 58 of the truck

.40, which axle §7 in turn drives the axle 52

through the chain 65 to drive the wheels 51, 5i
of the truck 40 (Fig. 8). It is thus manifest that
the loading machine may be driven through the
traction wheels 5i, 51 and 56, 56 from the motor
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224 either forwardly or reversely at either a high -

transportation speed or a low feeding speed with-
out requiring reversal of the direction of rotation
of said motor 224, It is also obvious that the
motor 224 may be operated without requiring
movement of the loader on the mine tracks.

As clearly disclosed in Figs. 1, 2 and 7 of the,

drawings, I provide a power driven electrical
cable drum 325 which is pivotally mounted upon
the rear bed plate 50 by a shaft journaled in a
bearing 326 (see Fig. 7) mounted. on an arm piv-
oted to a bracket 327 carried on the top of an oil
reservoir 328 of the hydraulic control system
which is described in full detail hereinafter. The
drum 325 carries a flexible electrical cable 329
which supplies electrical power to the electric
motor 224, )
Rigidly attached to the cable drum 325 is a
drive sheave 330 driven by a chain 331 from a
sheave 382, The ratio of the sheaves 330 and
332 is so selected that the speed of rotation of
the drum 325 will be sufficient to pick up the cable
329 to prevent an accumulation of slack there-
on even when substantially all of the cable 329
has been paid out and thus the effective diameter
of the drum 325 is at a minimum. It will, of
course, be evident that the drum 325 will have
to rotate at different speeds relative to the speed
of travel of the loading machine during the haul-
ing in of the cable 328 due to the effective diame-
ter of said drum 325. To provide for this, it
is to be noted that the sheaves 330 and 332 have
smooth surfaces and that the chain 331 can slip
with respect thereto. Thus, if the drum 325
tends to rotate at a speed too fast for that re-
quired to take up the slack in the cable 329, there

" will be slippage between the chain 331 and one

or both of the sheaves 330 and 332,

Furthermore, the sheave 332 is a one-way
power driven sheave so that when the mining
machine is operating to pay out the cable 329 the
tension on said cable 329 is relied upon to rotate
it, the cable being hauled in, of course, under
power. To provide this one-way drive, the sheave
332 is journaled loosely on a cup sleeve provided
with ratchet teeth. The sheave 332 carries a
spring pressed pawl which is effective in any po-
sition thereof to provide a one-way drive be-
tween the cup sleeve and said sheave 332. It is
to be noted that the cup sleeve is keyed to the
countershaft 2175. Also loosely mounted on a

portion of the cup sleeve is a haulage or towing

cable drum 336 (Fig. 7) with which there is asso-
ciated a flexible steel cable, not shown, to aid the
sumping of the loading machine, when neces-
sary, or to aid it in climbing a hill.. In general,
it is not necessary to use this flexible steel cable
but sometimes severe conditions are encountered
wherein it is desired.

To effect a driving connection between the 75.
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operated by a shipper 338 carried on a longi-
tudinally movable shaft 339 having an operating
handle. It will' be evident that such handle
may be operated to effect a driving or non-
driving relation between the countershaft 215 and
the drum 336.

" As clearly illustrated in Fig. 7 of the drawings,
a guide pulley 342 is carried on a bracket 343
supported by a plate 50 directly to the rear of
the drum 336 to act as a guide for the above-
mentioned steel cable. As clearly illustrated in
Fig. 7 of the drawings, a pair of guide pulleys
844 and 345 is provided adjacent the rear end
of the frame 40 to guide said mentioned flexible
steel cable from the rear of the main frame of
the truck 40 to extend either rearwardly or for-
wardly. When the steel cable extends rearward-
ly it will pass directly from the pulley 342 to the
pulley 344 and when it is directed to the front
end of the loader it will, in addition, be reeved
about the pulley 345 extending forwardly along
the side of the truck 40.

It is also to be noted by refererce to Fig. 7
of the drawings, that the rear cross-piece 46 of
the main frame 0f the truck 40 carries a guide
member 351 having top, bottom and side anti-
friction rollers:

. As was previously pointed out, the electrical
cable drum 825 was mounted upon the pivoted
bearing 326 which bearing was attached to an
arm pivoted to bracket 321. This provides for
shifting of the drum 825 forwardly or rearwardly
to tension or loosen the -drive chain 331. To-
effect the shifting of said drum- 325 to tension
or loosen said chain 331, I provide an operating
handle 352 pivoted to a bracket 353 mounted
on the oil reservoir 328, which handle 352 is pro-
vided with an eccentric crank pin 354 to which
is attached a rod 355 extending through an
aperture in the bearing 326 and provided with a
compression spring 356. When the handle 352
is in its lowered position it will pass over dead
center and the spring 356 will urge the bearing
326 to the left, as viewed in Fig. 7, to tension
the chain 331. When the handle 352 is lifted
the bearing 326 will be moved to the right to re-
lease thé tension on the chain 331 thereby to

permit free rotation of the drum 325. The former

condition is desired when the electric cable 329
is drawn in under power and the latter condi-
tion is. desired when said cable is being paid
out freely.

As was previously pointed out, the swinging
of the gathering and discharge conveyors 4f and
42, about both their vertical and horizontal axes,
is controlled by hydraulic motors. It is, there-
fore, of course, necessary to provide for the.con-
trol of these hydraulic motors. To this end the
armature shaft of the electric motor 224 extends
through the rear of the motor casing, as illus-

-trated In Fig. 7, and drives a hydraulic pump

351, preferably an oil pump, through a chain
and sprocket drive mechanism 3%8. The pump

" 351 is preferably a relatively high pressure pump

70

capable of producing pressure up to one thousand
pounds per square inch and is mounted upon
the oil reservoir 328, It will thus be seen that
the pump 357 is continuously driven whenever
the motor 224 is operated.

It may also be mentioned that the pump 357
is of such a construction that regardless of its




2 2,358,052

direciion of rotation it will aiways supply pres-
sure ot the same port. This is useful to main-
tain full control of the machine in case the motor
224 is driven in reverse for any reason. ]

By means of & system of piping and connec-
tions including the suction pipe 388 and the sup-
ply pipe 868 (Fig. 7), the various double acting
hydraulic motors 222, 134 and (02 and the single
acting hydraulic motor 188 (Fig. 4), may be
operated under the control of the valves con-
nected to the actuating levers 274, 374, 376 and
278 at the operator’s station (Fig. 2). Under
normal conditions the pump 357 will be operat-
ing at no-load but upon operation of any of the
control valves in either direction the no-load by-
pass will be closed automatically and pressure
will be available at any selected hydraulic motor.
When any hydraulic motor reaches the limit of
its stroke the pressure will be relieved by the
by-pass and when the respective valves are each
closed its particular hydraulic motor will be
locked in adjusted position,

As was previously pointed out, the conveyor
chain 65 for the discharge conveyor 42 is not
only controllable from a main central control
station, where all of the controls are located, but
is also controllable by a trip rider by handle 324
(Fig. 2) located adjacent the rear of the truck
frame 44, It is also desirable to provide the trip
rider with controls for the hydraulic piston motor
194 and the hydraulic motor 222 whereby said
trip rider may control the swinging of the dis-
charge boom {69 and the elevation thereof. The
trip rider will thus have full control over the dis-
charge conveyor #2. To this end I provide op-
erating handles 423’ and 424’ (see Fig. 2) ad-
jacent the rear end of the truck 40 and near the
handle 324, which are connected to levers 425
and 426, respectively. Thus the control valves
315 and 318 which control the hydraulic motors
222 and 194, respectively, associated with the dis-
charge conveyor to swing it laterally or vertical-
ly, are controllable both at the central station
and at the station adjacent the rear of the truck
£0.

Reversal of the truck propelling mechanism in
order to advance and retract the gathering con-
veyor in the loading operations, is controlled by
the lever 441 which when moved in one direction
will effect the application of the clutch 289 and
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when moved in the opposite direction will effect *

the application of the clutch 260 (Fig. 7). Move-
ment of the lever 441 in either direction actuates
the intermeshing bevel gears 442, 443 to move
the rods 43f and 269 axially to slide the latter

axially of the shaft 262 and thus operate either -

the clutch 259 or the clutch 260 to effect trans-
mission of power from the motor 224 to the shaft
262 and from the latter -to the shaft 218.
speed reducing gearing driven by the pinion 272
(Fig. T) effects rotation of the shaft 27§ at two
different speeds and therefore the machine may
be advanced at a slow feeding or sumping speed
or at a fast or transportation speed. In a simi-
lar manner the machine may be moved rear-
wardly at slow or fast speeds under the control
of the clutches 285, 286 shown in Fig. 7. It
should be understood that the shafts 262 and 275
always rotate in opposite directions whether the
truck is driven at slow speed or fast speed and
that reversal of the truck propelling mechanism
depends upon the alternate applications of the
clutches 259, 260.

The electric motor 224 should be constantly
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~ extending bores 381.
vides a circumferential oil chamber 388 provid-

70

driven in the same direction so as not to reverse 75

the directions of travel of the ¢onveyor chaing
on the gathering and discharge units. However,
without reversing the motor 224, the clutches 288,
260 may effect reversal of the truck propelling
mechanism, - - .

Attention is now directed particularly to Fig. 9.

of the drawings, which illustrates diagrammati-
cally the hydraulic system for controlling the
several fluid pressure motors. The in-put to the
pump 357 is fed from the reservoir 328 by a suc-
tion pipe 359. A by-pass pipe 361, including a
high pressure relief valve 362, connects the pres-
sure pipe 360 to the reservoir 328. The pressure
pipe 360 leads to a no-load by-pass valve 363,
hereinafter described in full detail, which, in
turn, directs the oil under pressure to a common
pressure chamber 364 (see Fig, 11) of a control
valve manifold 365. The by-pass valve 363 when
in by-pass opening position, directs fluid from
the pipe 360 to a by-pass return pipe 366 leading
to the oil reservoir 328. The manifold 865 is
also provided with a return flow oil chamber 361
(see Fig. 10) which is connected to the return
pipe 368 by a pipe 368 (see Fig. 9).

Leading from the manifold 365 to the ports
117 and (18 of the double acting piston motor {02
for elevating the gathering conveyor 41, are pipes
369 and 310, respectively, controlled by valve 311,
which is similar to valve 315 hereinafter described
in full detail. Also leading from said masanifold
385 to the opposite ends of the piston motor 134
for swinging the gathering conveyor &1, are pipes
372 and 313 controlled by a valve 374 which is
similar in construction to valve 315. Valve 318
(see Fig. 10) is provided on manifold 365 and con-
trols pipes 376 and 3717 leading to the motor 222
for swinging the boom of the discharge conveyor
42, Another valve 318 is provided on manifold
365 which is similar to valve 375 except that only
one of the pressure ports is employed, the other
being plugged up, said one pressure port leading
to pipe 379 connected to motor (94 for elevating
the boom 189 of the discharge conveyor 42. In-
terposed between the pipe 3719 and the return
pipe 366 is a high pressure relief valve 380 which
is effective to relieve the pressure on the boom
169 of the discharge conveyor 42 in case an over-
load is placed on said boom. It may be pointed
out that the construction of the valves 371, 3714,
315 and 378 is such that fluid in the pipes 369,
370, 372, 373, 316, 311 and 379 may be locked
against movement in either direction. As a
consequence, the movable elements of all the hy-
draulic motors 102, 134 and 222 may be locked
in position. It is furthermore to be noted that
each of said motors may be moved positively in
reverse directions.

Attention is now directed particularly to Figs.
10 and 11 and to the construction of the by-pass
valve 863, the manifold 365, and the operating
valve 375 as representative of the four valves 311,
314, 315 and 318. The by-pass valve 383 com-
prises a body casting 383 having a horizontally
extending - cylinder 384 within which moves a
hollow piston: 388 having a longitudinally extend-
ing bore 388 and communicating transversely
The casting 383 also pro-

ing communication between an inlet port 390
and an outlet port 391 of the casting 3883. Within
the piston 385 in the position illustrated in Fig.
11, oil from the pressure line 360 will flow from
the chamber 388 to the return pipe 366 which is
connected to the casting 383 by a fitting 392 by
way of bores 386 and 381. It is thus obvious that
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in this position the by-pass valve 368 provides a
substantially no-load by-pass for the pump 367,
This is the normal condtion of the by-pass valve
363 and is realized when none of the control
valves 311, 314, 816 or 318 is operated. Should
any of the mentioned control valves be operated
the piston 885 will move to the right, as viewed
in Fig. 11, regardless of the direction of move-
ment of the operating handle of the control valve,
as hereinafter described in full detail, to close
the by-pass by shuiting off communication he-
tween the oil chamber 388 and the bores 38%.
The piston 386 is provided with a plurality of

" spaced piston rings 393, there being groups of

three on each side of the bores 387, to prevent

9

valves 374, 37! and 318 may be operated to con-
trol and lock the motors (34 and 102 and to con-
trol motor 194. It may be mentioned, however,
that the valve chamber similar to chamber 406
associated with the pipe 319 is merely plugged up
instead of provided with a conduit, such as con-
duit 316 of valve 316. -

It is to be noted that the manifold 365 is sup-

" - ported upon spaced brackets 408’ and 410 (Fig.

10

15

leakage into the return pipe 366 when said piston -

385 is in by-pass closing position. The piston
385 is provided with an operating rod 394 with
which is associated a packing gland 395 to pre-
vent any leakage of fluid from the by-pass vaive
863. When the by-pass valve 363 is in by-pass

closing condition, as above described, fluid in

the chamber 389 will be communicated to the
pressure chamber 364 of the manifold 365 by way
of the hollow coupling 396 which supports the
casting 363 from the manifold 365. The pressure
chamber 364 runs longitudinally of the manifold
865 to provide oil under pressure to all of the
control valves 871, 374, 316 and 318.

The construction of the valve 375 is illustrated
in detail in Fig. 10, and, as above mentioned, is
representative of the valves 311, 814, 375 and 316.
The by-pass valve 368 and the operating mecha~
pism therefor are important features of my in-
vention and are hereinafter described in full
detail. It may be stated briefly that the valve
315 comprises an operating handle 387 pivoted
upon & bifurcated bracket 338 and held in & nor-
mal upright position by spring means 389 and
cooperating stop pins 400 and 48# carried respec-

tively by the bracket 398 and the handle 397%..

The handie 387 is pivotally attached to an oper-
ating shaft 802 formed integral with a pair of
control pistons 483 and 404 by a link 405,

It may be stated that when the handle 3987 is
moved to the right, as viewed in Fig. 10, the pis-
tons 483 and 404 will be moved to the right to
effect a communication between the pressure
chamber 364 and the individual valve chamber
406 thereby to direct fiuid under pressure to the
pipe 376, which will be effective to operate the
hydraulic piston motor 222 and. thereby swing
the rear part {71 of the discharge boom 169 in
one direction about its pivot 182, the return path
from the motor 222 being provided over pipe 3117
by way of valve chamber 401 to oil return cham-
ber 468 which is in constant communication with
the general oil return chamber 367, Fig. 10.
When the handle is moved to the left, as viewed
in Fig. 10, oil under pressure in the pressure
chamber 364 is communicated by valve chamber
407 to pipe 371 to operate the piston hydraaulic
motor 222 in the reverse direction, the return
path for the oil being provided by pipe 31€, valve
chamber 406 to return chamber 409 which is also
in communication with the general oil com-
munication chamber 367. It is, of course, evi-
dent by referring to Fig. 10 of the drawings, that
when the lever 391 is in its normal, neutral posi-
tion the pistons 403 and 404 lock the pipes 316
and 377 full of oil and thus lock the hydraulic
motor 222 thereby holding the boom §69 in any
predetermined horizontal position.

1t will be evident that in a similar manner the

20

25

30

35

40

46

86

65

80

86

70

78

2) supported respectively from the bed plate 49
and the side member 58 of hopper §55. The
brackets similar to the bracket 898 of valve 319
are removably attached to a cross-piece 1 which
extends between the brackets 403’ and 418,

To provide for the operation of the piston 385
of the by-pass valve 363 in the same direction
to by-pass closing position, whenever any of the
operating handles of the valves 314, 31, 315
and 318 are operated thereby to insure pressure
in the pressure chamber 364 only when one of
said control valves is operated, I provide mecha-
nism now to be described. Said mechanism com-
prises a longitudinally extending shaft 42 hav-
ing tour operating levers associated with the
valves 374, 374, 315 and 318, the lever associated
with the valve 375 being seen at 4¢3, which lever
413 is attached by & set screw 414 to rotate the
shaft 412. All of the levers corresponding to the
lever 413 are likewise attached to rotate with
the shaft 412. Lever 413 is provided with two
adjustable stops 415 and 416 of which stop &%
contacts the operating lever or handle 387 and
stop #16 contacts an integral extension of said
lever 397 which is below the pivot point thereof
provided by pin 4171, I is thus manifest that
upon the operation of the lever 387 in either a
clockwise or a counter-clockwise direction the
lever &13 will be operated in a counter-clockwise
direction. (Fig. 10.)

Also rigidly attached to the shaft 412 by a set
screw 418 (see Fig. 11) is a crank 419 attached
by a link 428 to the center of & pivoted lever 421,
the free end of which is attached to the operat-
ing rod 394 of the piston 385. It will thus be
seen that upon the movement of the handle 387
in either direction, the piston 388 is operated in
the same direction and to the left, as viewed in
Fig. 11, to effect a closure of the by-pass, as
previously described.

By reference ta Fig. 12 of the drawings, it wili
be seen that the lever 413 is urged in a clock-
wise direction by & spring 822 coiled about the
shaft 412, one end of which is attached to & short
lever 423 rigidly attached thereto by a set screw
424, the other end of which is attached to the
bracket similar to bracket 398 associated with
valve 378. As previously mentioned, operation
of the control handles of any of the valves 3171,
314, 315 or 318 will be effective to rock the shaft
412 in the same direction thereby to close the
by-pass valve 363. It is thus evident that under
normal conditions the pump 357 will be operat-
ing at no-load buf that upon the operation of
any of the control valves in either direction the
by-pass valve will be closed automatically and
pressure will be available into the desired work.

In the operation of the loader comprising my
invention, it may be trammed along a trackway
in a mine to the place where the loading opera-
tion is to take place. During this tramming
operation the drive wheels of the truck will be
driven at their fast speed and the electric cable
will be paid out freely. The gathering conveyor
will be elevated with its front end above the
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tracks by means of the hydraulic motor 102 and
both the gathering and the discharge conveyors
may be controlled by the operator who rides on a
small platform on the truck 40 adjacent the above
deseribed controls, to swing said gathering and
discharge conveyors, as required by the travel
of the loader along a curved track.

Should a very steep incline be encountered it
may bt necessary to employ the flexible steel
cable or rope associated with the drum 336 and
reeve it about the two pulleys 344, 345 (Fig. )
with the free end attached to a mine jack. This
arrangement is particularly desirable when trac-
tion feed tends to cause the truck wheels to slip

-on the mine track. '

When the loading machine has reached the
place where the coal is to be loaded, which coal
has been previously cut and shot, with part
thereof formed as loose coal and part formed
as a semi-compact mass, the driving gears will
be changed to drive it at a slow or sumping
speed. The operator will then adjust the gather-
ing conveyor 41 and the discharge conveyor 42,
the former by lowering it in contacting relation
with the mine tracks or, if the first operation is
to take place adjacent the side of the mine tracks,
to lower it into contact with the mine floor with
the discharge conveyor 41 positioned to discharge
into a mine car 43.

With the conveyor mechanisms of the dis-
charge and gathering conveyors set into opera-
tion, and with the front end of the gathering unit
resting on the mine floor in advance of the mine
track, the entire machine may be fed forwardly
providing a frontal attack of the gathering con-
veyor 41 on the coal at the bottom of the mass
of material to be loaded. The flights 143 and 144
will dig into the loose or semi-compact coal and
feed it to the gathering conveyor 41.

One special feature of operation of my device
lies in the fact that the gathering flights 143 and

- 144 of the gathering conveyor 41 attacks the coal
at the same time and in opposite directions to
secure g balancing effect, thereby reducing to a
minimum any tendency for the loader to jump
off the tracks during the operation of the gather-
ing mechanism.

A further very important feature of the opera-
tion of the flights 143 and 144 also lies in the
wedging action which they have due to the in-
clined serrated rib or comb 146. Due to this con-
struction the flights tend to wedge under the
coal, particularly when in a semi-compact mass,
thereby breaking it down and at the same time
providing a minimum of degradation due to the
lack of a striking action comparable with a
hammer blow.

It may also be mentioned that a low degrada-
tion is realized with my loader due to the fact
that there is only a single rehandling of the
coal by the loader, namely, at the hopper 155.
This, of course, is realized by virtue of the fact
that the gathering conveyor unit comprises con-
tinuous gathering mechanisms which operate
through substantially the entire length thereof.

It is also to be noted that due to the fact that
flights 143 and 144 extend laterally over the op-
posite edges of the flat working portion 87 (Fig. 2)
of the bottom plate 86 there is no tendency for
the gathering conveyor to become wedged in the
pile of coal, particularly when it is in the form
of a semi-compact mass. Furthermore, a swing-
ing or side attack on the coal may be carried out
due to this particular construction. This is par-
ticularly useful in a final clean-up for, in general,

10

15

20

30

35

40

45

50

55

80

65

70

7%

2,353,052

I prefer to operate the device as a frontal attack
loading machine. )

Another important feature of my invention lies
in the fact that the double acting hydraulic piston
motor (02 may be relied upon to suspend the
front end of the truck from the gathering con-
veyor frame when the front wheels 51, 51 are off
the mine track and located beyond the front end
thereof while the front end of the gathering con-
veyor is supported on the mine bottom at its
working portion 81. In such event the hanger
plates 122 (Fig. 6) rest on the nuts 127 and the
locked hydraulic motor 102 supports the front
end of the turntable 68 and the latter in turn
by means of the arcuate lifting plate 131 supports
the front end of the truck 40 with the front
wheels off the mine track and spaced above the
mine bottom beyond the front end of the mine
track. It will thus be seen that the reach forward
of the gathering conveyor may be extended with-
out lengthening the mine track, it being neces-
sary to retain only the rear wheels §6 on the
mine track during the extended loading opera-
tions.

Furthermore, the double acting piston motor
102 is particularly useful to place the truck 40
back on the rails 66 if for any reason it is de-
railed. It is, of course, evident that the front
wheels may be elevated and swung back over
the rails by means of the reciprocating hydraulic
motor {34 and then lowered to the rails by means
of the motor 102. The rear wheels 56 may be
elevated by placing a jack between the front
portion of the bottom plate 86 and the mine roof
and expanding the piston motor 102, in which
case the rear end of the truck 40 will be elevated
about a pivot formed by the front wheels 51 and
the axle 82; then by operating the piston motor
134 while the front end of the gathering conveyor
remains anchored between the floor and the roof,
the rear end of the truck may be swung into posi-
tion so the wheels 56 are aligned with the track
rails 66, after which the motor 102 is again oper-
ated to lower the rear wheels 56 onto the mine
track rails.

During normal operation, the conveyor boom
83 rests on the springs 126, 126, while the front
wheels are on the mine track. When the gather-
ing conveyor is adjusted in elevation the hy-
draulic motor 102 acts through the springs 126,
126 on the bottom plate 86 of the boom 83 but
when the upward movement of the gathering
conveyor is resisted by dislodged coal fallen from
the semi-compact mass onto the receiving end
of the gathering unit 41, the springs 126, 126
may be compressed until the channeled cross-
member 121 (Fig, 6) engages the transversely
extending bar 124 to effect a direct, powerful and
positive lifting of the receiving end of the gather-
ing unit from the mass of dislodged coal. At the
same time the truck propelling mechanism may
be reversed to effect withdrawal of the gathering
unit from such mass of dislodged coal.

It is also to be pointed out that all of the con-
trol levers for the mining machine are positioned
at a single control station where they may be
readily operated by the principal operator. Fur-
thermore, due to the hydraulic control provided
for swinging both the gathering and the dis-
charge conveyors, the amount of work required
by the operator is reduced to a minimum, being
only that necessary to operate the control levers.

Furthermore, the complete control of the dis-~
charge conveyor 42 is extended to a position at
the rear of the truck 40 where it may be operated
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by the trip rider. In this connection it will, of
course, be evident that the main operator’s atten-
tion will be required largely by the gathering
conveyor and the trip rider will control the dis-
charge conveyor. :

It is also to be pointed out that a single elec-
tric motor is provided for operating the entire
loading machine including the providing of fluid
pressure for the hydraulic control system. No
auxiliary electric motor of any kind is required
on the loading machine comprising my invention.

A general review of the construction and oper-
ation of the mining and loading machine shown
in the accompanying drawings will show more
clearly the flexibility of adjustments to obtain
‘the most efficient operation in mining and load-
ing coal by attacking a semi-compact mass of
coal shot down from the face of a coal vein.
Under control of the valve 378 shown in Fig. 2
the rear end of the discharge conveyor {68 may
be adjusted in elevation to the full line and dotted
line positions shown in Fig. 3, by means of the
vertical reciprocating hydraulic motor (84. By
means of the valve 374 shown in Fig. 2 the up-
right reciprocating hydraulic motor 182 may be
operated to adjust the front end of the gathering
conveyor to its full line or dotted line positions
shown in Fig. 2. When the gathering conveyor
is in the full line position shown in Fig. 2, the
whole machine may be transported along the
mine track under the control of the forward
operator who may start or stop the electric motor
29§ of Fig. 4 by means of motor controlling mech-
enism. By means of a reversing switch the oper-
ator may reverse the electric motor 224 and

. thereby control the direction of travel of any of

the conveyor chains should they become stalled.

The truck propelling means comprises POWer
trensmission mechanism between the electric
motor 226 and all of the wheels 51 and 56 of the
truck, as shown in Figs. 4 and 7. This power
trensmission mechanism is under the control of
the clutch 228 in Fig. 4. The operator may apply
or release the clutch 228 by rocking the shaft
247 (Fig. 4). The truck propelling power trans-
mission mechsanism - slso includes reversing
clutches 258 and 266 shown in Fig. 7T, either of
which may be applied by the operator actuating
the lever 44! in one direction or the other and
consequently the loading machine during opera-
tion may be moved along the mine track in either
direction without reversing the electric motor 224.

When the shaft 262 of Fig. 4 is rotated in one
direction or the other, the pinion 272 thereon
drives the reduction gearing shown in Fig. 7,
which is under the control of the cluiches 286
and 285 for the purpose of securing relatively low
speed and relatively high speed of transmission to
the transverse shaft 215, -

A sprocket chain drive comprising the sprocket

283 on the shaft 215, connects the shaft 215 with'

the axle 57 shown in Fig. 7. It will thus be seen
that the electric motor 224 may be continuously
operated in the same direction while by means
of the clutches 259 and 266 in Fig. 7, the gather-
ing mechanism may be moved forwardly or rear-
wardly under the control of the operator, and
such forward or rearward movement may be at
relatively fast speed or at relatively slow speed
under the control of the clutches 285 and 286
of Fig. 7. A slow powerful sumping movement
into the semi-compact mass of shot down coal
may thus be effected, and whenever desired a
slow, powerful withdrawal movement of the
gathering mechanism may also be effected.

o
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The power transmission mechanism connected
between the motor 224 and the pair of endless
conveyor chains on the gathering device 41, com-
prises the gear 240 on the vertical shaft 230 of
Fig. 4. The gear 240 meshes with the gear 251
which in turn meshes with the gear 254, and the
latter is in mesh with one of the gears 266 as ™
shown in Fig. 8. Since the gears 256 mesh with
each other, the flights of the gathering conveyor
are in such fixed relation to each other that they
travel in pairs, in opposite directions, as illustrated
in Fig. 1. The starting and stopping of the pair
of endless chains of the gathering conveyor are
controlled by the clutch 229 shown in Fig. 4, Dur-
ing normal operation of the gathering conveyor
the flights move in pairs towards the discharge
conveyor §7{ and therefore the motor 224 should
be continuously operated in the same direction.
Should a lump of coal get caught between the
rear end portion of the gathering conveyor and
the roof of the mine chamber, the crowding and
wedging action will be downward against the up-
wardly extending serrations of the flights 143, 144
(Fig. 1) and against the points of the cutter
bits 185, thereby effecting a crushing of the un-
ususally large lump of ‘coal so that delivery of the
coal to the discharge conveyor need not be inter-
rupted. If there is an overload on the gathering
conveyor chain 91 due to contact between fights
142 or {48 and solid or irremovable coal, the fric-
tion clutch 22% will slip, whereupon the proper
clutch 259 or 260 may be operated to cause the
mechine to move rearwardly thereby causing the
conveyor flights 143 and 144 to release the con-
tacted coal and relieve the overload.

Under the control of the lever 274 shown in
Fig. 2, the operator may control the swinging of
the gathering conveyor laterally on its vertical
pivotal connection at 255 (Figs. 4, 5) to the truck
frame 46, and during such lateral swinging move-
ment of the gathering conveyor its frame 68 rests
at its forward end on the rollers {28, as shown in
¥ig. 5. A single reciprocating hydraulic motor
1348, pivotally connected at its ends to the truck
frame and the gathering conveyor frame, is re-
lied on to swing the forward end of the gather-
ing conveyor laterally to various angular positions
relative to the mine track. The gathering con-
veyor may be locked by means of the motor 134
in its angular, adjusted position when the load-
ing machine is to be sumped or withdrawn recti-
linearly parallel to the mine track, but it should
be understood that the reciprocating hydraulic
motor i34 is sufficiently powerful to swing the for-
ward portion of the gathering conveyor in either
divection for lateral attack on a semi-compact
mass of shot-down coal, and at various elevations
illustrated in full and dotted lines in Fig. 2.

After a mine vein has been undercut and shot
down it may remain standing for several feet
back from the face in a semi-compact mass
termed a “standing shot.” Some of this may be
“tight” at various elevations but the frontal at-
tack of the gathering unit may be relied on to
effect a2 V-shaped kerf in such semi-compact
standing mass at the mine bottom or at various
elevations to complete the dislodgment of the
coal and its falling onto the receiving end of the
gathering unit. )

The discharge conveyor comprises two sections
170 and {1( (Fig. 4), with the rear section ITI
movable laterally on the upright pivot 182. Hy-
draulically operated mechanism comprising the
hydraulic motor 222 is controlled by the valve
315 (Fig. 2) to effect power swinging of the rear
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section of the discharge conveyor. By. means of
the mechanism shown in Fig. 1 the continuity
of the sides of the conveyor trough 171 is main-
tained - notwithstanding the fact that the dis-
charge conveyor comprises a single endless chain
165 having links pivotally connected on vertical
and horizontal axes, this chain being similar in
construction to the chain 91, as shown in Fig. 5.

The cable reel 325 (Fig. 1) may be operated
by power to wind up the cable 329 which contains
the insulated wires connecting the motor 224 to
the distant source of electric power supply. The
pawl and ratchet mechanism permits paying out
of the cable 329 as the machine moves forward.

By applying the clutch 33T and rotating the
shaft 275 in a clockwise direction, as viewed from
the right-hand side of the machine, the rope
drum 336 may be rotated to move the whole ma-
chine along the mine track either for moving up
a steep grade, or for moving the gathering mech-
anism into a compact mass of shot-down coal,
particularly when the wheels tend to slip with
traction feed. In such event one end of the feed
rope is connected to and wound on the drum 336,
and the free end anchored extraneously to the
loading machine and at such a position that the
machine will be pulled forwardly when the drum
336 is rotated.

‘When the clutch 337 is applied the rope drum
336 is connected directly to the shaft 215. Con-
sequently by rotating the shaft 275 in either di-
rection the drum 336 may be rotated in the same
direction to effect winding of the cable on the
cable reel 336.

It is preferred that a main operator should be
in a position to operate all of the controlling levers
and that another operator should be able by
means of extended actuating connections, to con-
trol adjustments of the discharge conveyor inde-
pendently of the operation of the gathering con-
veyor, As the mine cars are brought up, loaded,
and replaced by empty cars, & rear operator may
start and stop the discharge conveyor and ad-
just the elevation of the rear end thereof as well
as its lateral position. The main operator will
know when the discharge conveyor stops without
looking backward and thus stop the gathering
conveyor to prevent overflow from hopper 155.

Whenever the electric motor 224 is operating,
the pump 357 by means of mechanism shown at

the left-hand end of Fig. 7 is being continuously -

operated so that at all times the hydraulic system
is in readiness for performing the various adjust-
ments by means of the hydraulic reciprocating
motors 102, i34, 184 and 222. The controlling
valves 3171, 374, 315 and 378 when released, auto-
matically move to their neutral positions where
the hydraulic motors are locked, thus rigidly
holding the various parts in adjusted positions. It
is important to note that whenever a controlling
valve is manually released it is returned auto-
matically to neutral position and at the same time
the by-pass valve 363 is automatically moved to
no-load position. The high pressure valve 362
opens only when the maximum output of pressure
is exceeded but when the valve is opened, a very
free passageway is provided for by-passing the
liquid continuously pumped by the pump 357
while the main motor 224 is continuously operat-
ing.

It should be understood that when the gather-
ing conveyor unit is swung laterally the hopper
155 of the discharge conveyor apparatus remains
stationary. The rearwardly extending wings 161,
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in overlapping relation to the upper semi-circular
edge of the semi-funnel shaped chute 159. Such
wings 161, 161’ move bodily with the gathering
conveyor unit. As the flights leave the rear edges
of the plate 80 they move away from each other
and any material thrown laterally will be de-
flected by the wings (61, 161’ into the hopper
155. PFurthermore, such wings extend upwardly
from the lateral edges of the chute 159 to co-
operate with the latter to deepen the hopper 158.

Obviously those skilled in the art may make
various changes in the details and arrangement
of parts without departing from the spirit and
scope of the invention as defined by the claims
hereto appended, and I therefore wish not to be
restricted to the precise construction herein dis-
closed. .

Having thus described and shown an embodi-
ment of my invention, what I desire to secure by
Letters Patent of the United States is:

1. A loading machine comprising the combina-
tion with a wheeled truck adapted to travel on
a mine track, of a conveyor apparatus including a
forwardly extending gathering unit pivoted to
the wheeled truck at its rear end portion on hori-
zontal and vertical axes with the forward end of
said gathering unit resting on the ground in
advance of said wheeled truck, and fluid pressure
motor mechanism connected to said gathering
unit to depend therefrom and adapted to lift the
wheeled truck when derailed for replacement on
the track while the forward end of said gather-
ing unit rests on the ground as aforesaid.

2. A loading machine comprising the combi-
nation with a wheeled truck adapted to travel
on a mine track, said truck having two pairs of
wheels, of a gathering unit mounted on said

.truck, a turntable on said truck, a pivotal con-

nection between said gathering unit and said
turntable on a horizontal axis, means compris-
ing a hydraulic motor for rotating said turn-
table to swing said gathering unit on the up-
right axis of the turntable, means comprising
an additional hydraulic motor between said
gathering unit and said turntable for swinging
the gathering unit on said horizontal axis to
adjust the elevation of the forward end of said
gathering unit, and means for controlling said
hydraulic motors while the forward end of the
gathering unit rests on the ground to effect lift-
ing and turning of the trunk in either direction

‘when derailed and thereby replace the wheels

of the truck back onto the track.

3. In a track mounted loading machine, the
combination with a wheeled truck adapted to
travel along a mine track and comprising a truck
frame having a forwardly projecting plate, of
a supplemental frame mounted on said truck
frame, a connection between said supplemental
frame and the said forwardly projecting plate,
a gathering conveyor mounted on said supple-
mental frame in position for its outer end to
rest on the surface from which the material is
to be gathered in advance of the mine track,
a fluid pressure motor, and means for connect-
ing said motor between said supplemental frame
and said gathering conveyor in position to en-
able such motor to adjust the elevation of said
gathering conveyor relative to such surface when
the truck is on the mine track and to lift by
means of the aforesaid connection the forward
end of the truck relatively to the track when
the truck is derailed.

4. In a loading machine, the combination with
8 wheeled truck adapted to travel on a mine
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track and comprising a truck frame having a
forwardly extending arcuate plate, of a supple-
mental frame mounted on said truck for-arcuate
adjustment relative thereto on an upright axis,
a gathering conveyor pivotally connected to said
supplemental frame on & horizontal axis with
the forward end of said gathering conveyor
adapted to rest on the surface from which the
material is to be loaded in advance of the mine
track, an arcuate support on said supplemental
frame in position to extend under said forwardly
extending arcuate plate, means for swinging said
gathering conveyor on said upright axis relative-
ly to said truck when the latter is on the mine
track, and means for adjusting said gathering
conveyor on said horizontal axis relative to said
supplemental frame so connected between the
latter and said gathering conveyor that when
the forward wheels of said truck are derailed
said swinging means shall be capable in co-op-
eration with said adjusting means in replacing
said front wheels on the mine track while the
forward end of said gathering conveyor is held
against swinging laterally.

5. A loading machine comprising the combi-
nation with a truck having front wheels and
rear wheels adapted to travel on a mine track,
of a gathering unit mounted on said truck for
adjustment relative thereto on a horizontal axis,
said gathering unit projecting forward from said
truck with its front end adapted to rest on and
slide along the mine bottom in advance of the
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mine track, means comprising a double acting
hydraulic motor depending from the gathering
unit and connected to the front end of the truck,
means for moving the loading machine along
the mine track to enable sald gathering unit
to gather a load of loose material from the mine
bottom in advance of the mine track, and means
for controlling said hydraulic motor to elevate
the receiving end of the gathering unit above
the mine bottom while the front wheels of the
truck are on the mine track or to lock the motor
while the front end of the gathering unit rests
on the mine bottom to enable such motor to
suspend the front end of the truck with the said
front wheels up off the mine bottom while off

~ the track and in advance thereof to extend the
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gathering operations in advance of the mine
track.

6. In a machine of the class described, the
combination with a supporting frame, of a
gathering conveyor mounted thereon, 2 hy-
draulic piston motor comprising a cylinder, a
piston and a piston rod, a yoke connected to
the piston rod, spring means attached te the
legs of said yoke and to said gathering conveyor
and so constructed and arranged that said
gathering conveyor is supported by said piston
rod through said spring means, means connect-
ing said cylinder to the forward portion of said
frame, and means for adjusting and locking said
piston in said cylinder.

NILS D. LEVIN,




