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2,157,736
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Robert R. Dooley and Clarence H. Brown, South
Pasadena, Calif., assignors to Goodiman Manu-
facturing Company, Chicago, IlL., a corpora-

tion of Illinois

Applicaticn September 30, 1936, Serial No. 163,242

14 Claims.

This invention relates fto improvements in
shoveling machines of the type adapted for use in
shoveling muck in tunnels or mines and has
among other objects to provide a new and im-

5 - proved machine of the class described constructed
in a novel, compact and efficient manner so as to
be particularly adapted for shoveling downward-
ly along sloping tunnels.

In carrying out our invention, we utilize gen-

10 erally the principles disclosed in Patent No.

1,514,008, which issued to J. P. Mosier, November

4, 1924, but elevate the front end of the conveyer

s0 that it is substantially parallel with the track

to minimize the pitch of the conveyer and make
it possible for the conveyer to efficiently convey
material to a point beyond the rear end of the
machine for discharge into cars or the like. The
bucket or scoop is also arranged to discharge ma-
terial directly onto the conveyer in such a man-

20 ner as to prevent injury to the conveyer, which
occurs where the material drops or slides a rela-
tively long distance to the belt, and a means is
provided for counterbalancing the weight of the
machine when working downwardly along a

v5 grade to prevent its getting out of control of the
operator during the gathering operation.

Other objects of our invention will appear from
time to time as the accompanying specification
proceeds. :

30 Our invention may be more clearly understood
with reference to the accompanying drawings
wherein:

PFigure 1 is a fragmentary view in side eleva-
tion of a shoveling machine constructed in ac-

23 cordance with our invention;

Figure 2 is a fragmentary top plan view of the
machine shown in Figure 1 with the central por-
tion of the conveyer broken away;

Figure 3 is an enlarged partial fragmentary

10 front end view of the device shown in Figuve 1

with certain parts shown in transverse section;

Figure 4 is an enlarged detail side view of the

upper portion of the device shown in Figure 1

with the scoop shown in a discharge position and

certain parts ther=zof broken away and shown in
section;
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Figure 5 is an enlarged fragmenfary defail

view of one side of the scoop showing several
details of the means for locking the bottom
thereof in a closed position;

Figure 6 is a fragmentary detail view of the
scoop, drawn to the same scale as Figure 5. with
certain parts shown in vertical section in order to
illustrate certain details of the invention not
5 shown in Figure 5;

o
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Figure 7 is an enlarged fragmentary detail end
view of the rearward portion of the machine,
showing the rear truck wheels and axle and cer-
tain details of the winding drum which controls
the counterbalancing mechanism;

Figure 8 is a horizontal sectional view taken
through a tunnel or mine entry illustrating the
means for counterbalancing the weight of the
machine when operating downwardly along a
grade; and

Figure 9 is a longitudinal sectional view taken
through a tunnel or mine entry illustrating cer-
tain details of the counterbalancing mechanism
not shown in Figure 8.

Referring now to the drawings, the embodi-
ment of our invention illustrated therein includes
a truck or main frame (0 mounted on track
wheels 11, {{ and axles {2, {2. Said main frame
forms a support means for a scoop 13 which is
disposed in advance thereof on the end of a beam
14, Said scoop is adapted to gather material by
movement of the truck along the track when po-
sitioned with its dipping lip adjacent the ground
and is arranged to be piveted in an upward di-
rection to discharge material directly ontc a
conveyer 15, '

The moving parts of the machine are driven
from a motor 1T mounted adjacent the rearward
end of the main frame {8, which motor is here-
in shown as being an electric motor of an ordi-
nary construction. Said motor drives a trans-
versely disposed shaft 18 by means of a gear train
generally indicated by reference character 19
and a chain and sprocket drive 28. A shaft 21
parallel to the shaft (8 is driven therefrom by
means of a chain and sprocket drive 22. 'The
shaft 21 forms a means for driving the truck in
either a forward or reverse directicn without re-
versal of the motor in a manner similar to that
shown in the aforementioned Mosier Patent No.
1,514,008.

The drive to the truck includes generally a
planetary geared reduction device 24 freely
mounted on the shaft 2f and controlled by means
of a friction band 25 which has driving connec-
tion with the rear truck axle {2 and track wheels
{1, 11 by means of a chain and sprocket drive 27.

Likewise, a planetary 29 is mounted coaxial
with the shaft 21. Said planetary is controlled
by means of a suitable friction band 28 in 2 usual
manner and has driving connection with the front
truck axle 12 by means of chain and sprocket
drive 32. The friction bands 25 and 39 are oper-
ated by means of a suitable system of levers in a
usual manner so that one friction band engages
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its respective planetary when the other is disen-
gaged therefrom. Thus, the machine may be
driven in a rearward direction through the plane-
tary 24 and chain and sprocket drive 27 by en-
gaging the friction band 25 with said planetary,
or in a forward direction through the planetary
29 and chain and sprocket drive 32. The con-
struction and operation of these planetaries is
well known to those skilled in the art and is no
part of our present invention so is not herein
shown or described in detail.

The beam 14, which forms a support for the
scoop 13, is mounted on a hinge member 33 for
vertical pivotal movement with respect to the
main frame (0 by means of a transverse hinge
pin 34, Said hinge member is in turn pivotally
mounted on the forward end of said main frame
by means of a vertical pivotal pin 35 disposed
closely adjacent the hinge pin 34. Thus, since
the axes of pivotal movement of the beam 4 are
closely adjacent each other, said beam may read-
ily be manipulated to gather in various positions
in the entry and be elevated so the scoop 13 may
discharge material directly onto the conveyer 15
in alignment therewith.

An integral supporting member 31 extends
forwardly from the front end of said main frame
and serves as a rest or support for the beam (4
when in a lowered position and also forms a
means for limiting downward movement of said
beam. A foot 36 depends from the forward end
of said beam and is adapted to be engaged by the
rearward end of the scoop 13 to limit pivotal
movement thereof in a rearward direction and
form a means against which said scoop may abut
during the digging or loading operation when
being forced into the material it is desired to load
by movement of the truck along the track.

The scoop 13 is mounted on the forward end
of the beam 14 by means of a pivotal pin 37
which extends through ears 38, 38, projecting
from opposite sides of said scoop in a direction
which is towards the rear of the machine when
said scoop is in a gathering position.

The scoop 13 is elevated to a discharge position
or swung from side to side by means of a pair of
chains 40, 40. Said chains are secured to the
upper ends of brackets 41, 41 extending along and
spaced outwardly from opposite sides of said
scoop. Said chains are each trained over g roller
42 at the upper end of said main frame and
downwardly around guide sheaves 43, 43 to wind-
ing drums 44, 44 on a transversely extending
shaft 48. Said shaft is driven from the shaft 18
by means of a chain and sprocket drive 46 and
said winding drums are simultaneously or inde-
pendently driven from the transverse shaft 45
by means of suitable planetaries 47, 471. Said
planetaries are each controlled by means of a
friction band 48 and are not herein shown in
detail since they are similar in construction to
those disclosed in the aforementioned Mosier
Patent No. 1,514,008. Thus, when both friction
bands 48 engage their respective planetaries, the
beam {4 and scoop {3 will be pivoted in an up-
ward direction to the discharge position shown
by dotted lines in Figure 1. When it is desired
to swing the scoop to one side or the other,
power is applied to the winding drum adjacent
the side it is desired to swing, by engaging the
respective friction band 48 with the respective
planetary 41.

The conveyer 15, as herein shown, is a belt
conveyer of an ordinary construction and ex-
tends rearwardly along the main frame {0 be-
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tween the sides thereof in substantially parallel
relationship with respect to the ground and be-
yond the rearward end of said main frame for
discharging material into a suitable mine car or
like receptacle. As herein shown, said conveyer
is spaced above the axles 1, Il a distance suffi-
cient to permit the scoop or bucket I3 to discharge
material directly onto said conveyer with a mini-
mum amount of drop. This construction besides
eliminating the usual drop from the bucket to
the conveyer and the resultant excessive wear on
the conveyer belt also decreases the angle of the
conveyer belt with respect to the ground and
makes it possible for the machine to be efficiently
used along downwardly sloping grades.

The belt conveyer 15 is driven from the shaft
45 by means of a chain and sprocket drive 49
which drives a parallel shaft 50, and a chain and
sprocket drive 51 connected from said shaft to
a parallel shaft 52. Said last named shaft is
disposed at the forward end of said main frame
and has a drive roller 53 thereon about which the
belt of said conveyer is trained.

Referring now particularly to the novel con-
struction of the scoop 13, said scoop has a side
54, which side is its upper side when in a gather~
ing position and its lower side when in a dis-
charge position. Said side is hinged to said scoop
by means of a pivotal pin §5 in such a manner
that it may open when said scoop is in a dis-
charge position above the conveyer 15 and form
a chute for discharging material directly onto
said conveyer. As herein shown, said side is pro-
vided with slotted sectors 55, 56 extending in-
wardly along opposite sides of said scoop, the
slots of which sectors are engaged by guide mem-
bers 57, 57 extending laterally from opposite sides
of said scoop to limit downward pivotal move-
ment of said bottom. Said drop bottom is held
in closed relation with respect to said scoop by
means of compression springs 58, 58 connected
between projections 59, 58 extending laterally
from opposite sides of said scoop, and projec-
tions 60, 60 extending laterally from said sectors.
The tension of said springs is such as to close
said scoop when material has been discharged
therefrom and permit the bottom thereof to open
due to the weight of material therein when in the
discharge position shown in Figure 4.

Suitable means of a novel construction are
provided for locking the side or drop bottom 54
of the scoop {3 in a closed position which, as
herein shown, includes a latch 61 on each side of
said scoop. The construction of each of these
latches being the same, one only will herein he
described in detail. The latch 61 includes a
spring pressed lever €2 pivoted intermediate its
ends to a side of the scoop 13. One lever arm
of said lever is engaged by a spring €3 interposed
between said lever arm and a projection 62 from
the side of said scoop. The other arm of said
lever, which is the lower lever arm when the scoop
is in the position shown in Figure 4, is bifurcated
and the furcations thereof engage a locking mem-
ber 65. Said locking member is slidably mounted
in guides 68, 66 extending outwardly from said
scoop and is adapted to engage a projection §7
extending outwardly from the periphery of the
sector 56, for locking said bottom in a closed
position (see Figures 1 and 4).

The locking member 65 is disengaged from the
projection &7 by means of an engaging member
68 projecting forwardly from the upper end of
the main frame 10 above the conveyer 15 and
having an inclined engaging surface 69 which
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is adapted to engage the upper lever arm of the

_ spring pressed lever 62, as is shown in Figure 4.
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With reference now in particular to Figures 8
and 8 and the means for compensating for the
weight of the shoveling machine when operating
downwardly along a grade, a relatively short
track 78 is provided which is herein shown as
being parallel to the track along which the ma-
chine operates. Said track may be disposed in
a trench beneath the main track but, as herein
shown, is disposed to one side thereof, preferably
in a recessed portion of the tunnel. Said track
is adapied to have a weighted car Ti{ movable
therealong which serves as a counterweight for
the machine. The weight of said car is such as
to counteract the downward force of the machine,
and said car is connected to said shoveling ma-
chine by means of a suitable flexible cable 12
56 as to he moved in an upward direction when
the leading machine moves in a downward di-
rection for feeding the scoop {3 into the mate-
rial it is desired to gather. The cable 12 is se-
cured te said car at one of its ends and extends
rearwardly from said car over a guide sheave 73
and downwardly around a sheave 74 disposed
beneath the floor level at right angles to the
sheave -13 in a2 trench 75. From thence said
cable extends laterally across the entry or tun-
nel in the trench 15 to an aligned sheave 78.
Frem the sheave 18 said cable extends upwardly
anrl over a sheave 771 disposed at right angles
with respect to the sheave 18 and forwardly
therefrom to a winding drum 78 freely mounted
on the rear truck axle 2.

The winding drum 18 is provided with a flange
79 which is adapted to be engaged by a friction
band 88 for holding said winding drum from
rotation in a usual manner. During the normal
gathering operation of the machine, the winding
drum 18 is held from rotation by means of the
frictionn band 88 so that the weighted car Ti
may move upwardly along the track 710 when the
imaschine is moving downwardly therealong for
feeding the scoon {3 into the material it is de-
gired to load. As the working face advances,
cable is payed off the winding drum 78 to make
unnecessary the extension of the track 718. When
the end of the cable 12 is reached, a new re-
cessed cut is made in the side of the entry and
another track is laid therein which is similar to
the track 74.

When the machine is moving upwardly against
the grade, it is desirable that means be provided
for winding the cable 72 on the drum 78. As
shown in Figure 7, said means comprises a suit-
able jaw clutch member 8§ feathered on the rear
axle 12 and adapted to engage suitable jaws 82,
82 extending from said winding drum for selec-
tively driving said winding drum from said axle.

While we have herein shown and described one
form in which our invention may be embodied,
it will be understood that the construction there-
¢f and the arrangement of the various parts may
ke altered without departing from the spirit and
senpe thereof. Furthermore, we do not wish to
be construed as limiting ourselves to the specific
embodiment illustrated, excepting as it may be
limited in the appended claims.

We claim as our invention:

1. In a mucking machine, a track mounted
main frame, a conveyer spaced above the bottom
of said main frame and extending therealong,
and mesans for gatherihg material and depositing
it directly onto said conveyer comprising a2 heam
mounted on said main frame for pivotal move-

3

ment about a transverse horizontal axis and
about a vertical axis, a scoop transversely piv-
‘oted on the end of said beam and adapted to be
moved into the material it is desired to gather
by movement of the machine along the rails,
said scoop having a hinged side, which is its
upper side when in a gathering position, which
forms a drop bottom when in an elevated posi-
tion for discharging material therethrough di-
rectly onto said conveyer, locking means for lock-
ing said bottom in closed relation with respect
to said scoop including a spring pressed latch,

-a projection on said frame engaging said latch

for releasing said locking means when said scoop
is in a discharge position, and yieldable means
ior bringing said bottom to a normal position
when said scoop is returning to a gathering posi-
tion.

2. In a track mounted mucking machine
adapted for operation along pitching seams, a
wmain frame mounted on track wheels and axles,
a conveyer extending longitudinally along said
main frame, a beam mounted on the forward end
of said main frame for pivotal movement about
horizontal and vertical axes, a scoop transverse-
1y pivoted on the end of said beam and adapted
to dig by movement of the machine along the
track, a drive connection to said track wheels
for moving the machine along the track, and a
counterweight operatively connected with said
machine for counterbalancing the weight of said
machine when operating downwardly along a
grade and the scoop is digging by movement of
the machine along the track propelled by said
irack wheels.

3. In a track mounted mucking machine
adapted for operation along pitching seams, a
main frame mounted on track wheels and axles,
a conveyer extending longitudinally along said
main frame, 2 beam mounted on the forward end
¢f said main frame for pivotal movement about
horizontal and vertical axes, a scoop transverse-
1y pivoted on the end of said beam and adapted
to dig by movement of the machine along the
track, a drive connection to said frack wheels

- for moving the machine along the track, and a

counterweight movable along a track parallel to
the track along which said machine moves for
counterbalancing the weight of said machine
when operating downwardly along a grade and
the scoop is digging by movement of the machine
along the track propelled by said track wheels.

4. In a track mounted mucking machine
adapted for operation along pitching seams, a
main frame mounted on track wheels and axles,
a conveyer extending longitudinally along said
main frame, a beam mounted on the forward
end of said main frame for pivotal movement
shout horizontal and vertical axes, a scoop trans-
versely pivoted on the end of said beam and
adapted to dig by movement of the machine
along the track, a drive connection to said track
wheels for moving the machine along the track,
and means for counterbalancing the weight of
said machine when operating downwardly along
a grade and the scoop is digging by movement
of the machine along the track, propelled by said
track wheels, comprising a counterweight mov-
able along a track substantially parallel to the
track along which said machine moves, and s
connection from said counterweight to said ma-
chine whereby said counterweight moves in a
direction opposite to the direction of movement
of the machine during the loading operation
thereof.
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5. In a track mounted mucking machine
adapted for operation along pitching seams, a
main frame, g conveyer extending longitudinally
along said main frame, a beam mounted on the
forward end of said main frame for pivotal move-
ment about horizontal and vertical axes, a scoop
transversely pivoted on the end of said beam
and adapted to dig by movement of the machine
atong the track, and means for counterbalancing
the weight of said machine when operating
downwardly along a grade comprising a counter-
weight movable along a track substantially par-
allel to the track along which said machine
moves, and a connection from said counterweight
to said machine whereby said counterweight
moves in a direction opposite to the direction
of movement of the machine during the loading
eperation including a winding drum on said main
frame and a flexible member connecting said
winding drum with said counterweight.

6. In a track mounted mucking machine
adapted for operation along pitching seams, a
main frame, a conveyer extending longitudinally
along said main frame, a beam mounted on the
forward end of said main frame for pivotal
movement about horizontal and vertical axes,
a scoop transversely pivoted on the end of said
beam and adapted to dig by movement of the
machine along the track, and means for coun-
terbalancing the weight of said machine when
operating downwardly along a grade comprising
a counterweight movable along a track substan-
tially parallel to the track along which said ma-
chine moves, a winding drum on said main frame,
a flexible member connecting said counterweight
with said winding drum, and means for holding
said winding drum from rotation during feeding
movement of the machine.

7. In a track mounted mucking machine
adapted for operation along pitching seams, a
main frame, a. conveyer extending longitudinal-
1y along said main frame, a beam mounted on
the forward end of said main frame for pivotal
movement about horizontal and vertical axes, a
scoop transversely pivoted on the end of said
beam and adapted to dig by movement of the
machine along the track, and means for counter-
balancing the weight of said machine when oper-
ating downwardly along a grade comprising a
counterweight movable along a track substan-
tially parallel to the track along which said
machine moves, a winding drum on said main
frame, a flexible member connecting said coun-
terweight with said winding drum, means for
holding said winding drum from rotation during
feeding movement of the machine, and other
means for selectively driving said drum in a
winding direction when the machine is moving
rearwardly along the track.

8. In a track mounted mucking machine
adapted for operating along pitching seams, a
main frame mounted on track wheels and axles,
3, conveyer extending longitudinally along the
upper side of said main frame in substantially
parallel relation with respect to the ground, a
beam mounted on the forward end of said main
frame for pivotal movement about horizontal
and vertical axes, a scoop transversely pivoted
on the end of said beam and adapted to dig by
movement of the machine along the track, said
scoop being adapted to discharge material di-
rectly onto said conveyer when in an elevated
position and being elevated by pivotal movement
of said beam, a drive connection to said track
wheels for moving the machine along the track,

2,157,736

and means for holding said machine when work-
ing along a grade and counterbalancing the effect
of the grade, to permit said track wheels to move
said machine upwardly or downwardly along a
grade, comprising a counterweight operatively
connected with said machine.

9. In a track mounted mucking machine
adapted for operation along pitching seams, a
main frame mounted on track wheels and axles,
a conveyer extending longitudinally along the
upper side of said main frame in substantially
parallel relation with respect to the ground, a
beam mounted on the forward end of said main
frame for pivotal movement about horizontal
and vertical axes, a scoop transversely pivoted on
the end of said beam and adapted to dig by move-

10

15

ment of the machine along the 'track, said .

scoop being adapted to discharge material di-
rectly onto said conveyer when in an elevated
position and heing elevated by pivotal movement
of said beam, a drive connection to said track
wheels for moving the machine along the track,
and means for holding said machine when work-
ing along a grade and counterbalancing the ef-
fect of the grade, to permit said track wheels to
move said machine upwardly or downwardly
alcng a grade, comprising a counterweight mov-
able along a track substantially parallel to the
track along which said machine moves.

10. In a track mounted mucking machine
adapted for operating along pitching seams, a
main frame, a conveyer extending longitudi-
nally along the upper side of said main frame
in substantially parallel relation with respect
to the ground, a heam mounted on the forward
end of said main frame for pivotal movement
about horizontal and vertical axes, a scoop trans-
versely pivoted on the end of said beam and
adapted to dig by movement of the machine
along the track, said scoop being adapted to dis-
charge material directly onto said conveyer
when in an elevated position and being elevated
by pivotal movement of said beam, and means
for holding said machine when working along
a grade and counterbalancing the effect of the
grade comprising a counterweight movable along
a track substantially parallel to the track along
which said machine moves, a winding drum on
said main frame and a flexible connection be-
tween said winding drum and counterweight.

11. In a track mounted mucking machine
adapted for operation along pitching seams, a
main frame, a conveyer extending longitudinally
along the upper side of said main frame in sub-
stantially parallel relation with respect to the
ground, a beam mounted on the forward end of
said main frame for pivotal movement about
horizontal and vertical axes, a scoop transversely
pivoted on the end of said beam and adapted to
dig by movement of the machine along the
track, said scoop being adapied to discharge
material directly onto said conveyer when in an
elevated position and being elevated by pivotal
movement of said beam, and means for holding
said machine when working along a grade and
counterbalancing the effect of the grade compris-
ing a counterweight movable along a track sub-
stantially parallel to the track along which said
loading machine moves, a winding drum on said
main frame, a flexible connection between said
winding drum and counterweight, means for
holding said drum from rotation during feeding
movement of said machine and means for driv-
ing said drum in a winding direction when the
machine is moving rearwardly along the track.
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12. In a mucking apparatus of the class de-
scribed, a track mounted main frame, a beam
mounted on the forward end of said main frame
for pivotal movement about vertical and horizon-
tal axes, a scoop pivoted on the end of said beam,
said beam resting on a forwardly projecting por-
tion of said main frame when in a lowered
position and being provided with a depending
foot adapted to engage the rear end of said
scoop and form an abutment therefor to permit
said scoop to be moved forwardly along the
track rails, means for swinging said beam about
said vertical axis and also elevating said beam
about said horizontal axis to an upright posi-
tion for permitting material to be discharged
from said scoop, a conveyer mounted on said
main frame and disposed directly beneath said
scoop when in an elevated position and extend-
ing along said frame from the forward end
thereof and beyond the rear end thereof in sub-
stantially parallel relation with respect to the
track rails on which the machine is mounted,
said scoop having a hinged side which is its
upper side when in a gathering position, which
forms a drop bottom and chute along which
material may slide into said conveyer when in a
discharge position, locking means for locking
said drop bottom in a closed position including
a spring pressed latch, and yieldable means for
moving said bottom to a normal locked posi-
tion upon release of the load from said scoop.

13. In a track mounted mucking machine
adapted for operation along pitching seams, a
main frame mounted on track wheels and axles,

- g conveyer extending along said main frame, a

beam pivotally mounted on the forward end of
said main frame, a scoop transversely pivoted on
the end of said beam and adapted to dig by

5

movement of the machine along the track, said
beam being mounted on said frame for move-
ment about a vertical axis, for positioning said
scoop to one side or the other of the track, and
about a horizontal transverse axis to elevate
said scoop to discharge directly onto said con-
veyer, means for driving said track wheels along
the track, and other means for holding said
machine when working along 2 grade to counter-
act the effect of the grade and permit said track
wheels to move the machine upwardly or down-
wardly along a grade with substantially the
same tractive effort as along the level.

14. In a track mounted mucking machine
adapted for operation along pitching seams, a
main frame, a conveyer extending along said
main frame, a beam pivotally mounted on the
forward end of said main frame, a scoop trans-
versely pivoted on the end of said beam and
adapted to dig by movement of the machine
along the track, said beam being mounted on
said frame for movement about a vertical axis,
for positioning said scoop to one side or the other
of the track, and about a horizontal transverse
axis to elevate said scoop to discharge directly
onto said conveyer, means for driving said track
wheels along the track, and other means for
holding said machine when working along a
grade to counteract the effect of the grade and
permit said track wheels to move the machine
upwardly or downwardly along a grade with
substantially the same tractive effort as along
the level comprising a counterweight operatively
connected with said machine and movable in a
direction opposite to the direction of movement
of the machine.

ROBERT R. DOOLEY.
CLARENCE H. BROWN.
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